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1.

1.1

1.1.1

1.2

1.2.1

Introduction

Purpose of this report

On Sunday 16th February 2020, Storm Dennis caused the Llanwonno Upper Tip to fail
above the village of Tylorstown. Approximately 60,000m? of slipped material filled the
valley bottom from the toe of the slope outwards in an extremely low angled and widely
distributed debris envelope, filling the Afon Rhondda Fach’s channel and diverting its
course to the western side of the valley bottom. The slipped material also covered an
essential water main and disused trainline which is used as a footpath. Emergency works
(referred to as Phases 1, 2 and 3 of the Tylorstown Landslip scheme) were required to
remove the slipped material from the river and valley bottom and transported to nearby
receptor sites. These Phases are currently underway and do not form part of the

Proposed Scheme.

The Proposed Scheme is for Phase 4 of the Tylorstown Tip project which consists of
undertaking essential stabilisation and remediation works, as recommended by
geotechnical studies, to ensure the remaining material within the Llanwonno Upper tip is

safe, as well as offering enhancements for the local area.

The main objective for the Proposed Scheme is to prevent any future slips of material such
as that that occurred following Storm Dennis by moving colliery material from the
Llanwonno Upper Tip (RHO01) to a new Receptor Site adjacent to Old Smokey (RH02).

Further detail on the Proposed Scheme can be found in Chapter 3.

This Water Framework Directive Assessment report has been written to support the

planning application and seeks to address the following:

e The elements of the proposed works which have the potential to negatively impact the

surrounding water environment;

e The methodology and mitigation measures for the proposed works which have been

developed to minimise these impacts; and

e how the proposed scheme complies with the EU Water Framework Directive.

Background to the Water Framework Directive

The Water Framework Directive (WFD) established a framework across the European
Union for the protection of water bodies (including terrestrial ecosystems and wetlands
directly dependent upon them), which aims to prevent further deterioration, enhance their
status, promote sustainable water use, reduce pollution and mitigate the effects of floods
and droughts. Water bodies include surface waters (rivers, large lakes, canals, transitional

and coastal waters) and groundwater bodies (superficial and bedrock aquifers).
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1.2.2 The baseline condition of all water bodies was presented in the River Basin Management

1.2.3

1.24

1.25

1.2.6

Plans (RBMPs) in 2009, with England and Wales being split into its major river basin
catchments. Updates to water body status is presented to the European Commission (EC)
every six years. The 2015 RBMPs provided Cycle 2 updates and there are a further two
cycles to be repeated in 2021 and 2027, by which point all water bodies should be
achieving good ecological status or good ecological potential for artificial or heavily
modified water bodies (AWB or HMWB).

For AWBs and HMWBs the classification system is slightly different in recognition of the
impact that human activity can have on the water environment. For such water bodies the
classification is based predominantly on the presence or absence of mitigation measures
within the water body as a whole. These mitigation measures are defined for each water
body within the RBMPs as set by the Natural Resource Wales (NRW) and the
Environment Agency (EA).

As part of the Proposed Scheme, it is important for the client and NRW (as the relevant
regulator) to consider any permanent changes the Proposed Scheme will create against
the legal environmental obligations and apply best practice in terms of the environment
and WFD. Any changes to physical river features, water flows, and / or chemical and
ecological changes the Proposed Scheme may cause for the long term must be
adequately considered as well as impacts on locally designated sites — all of which form

part of the WFD assessment criteria.

In line with the WFD, EA Guidelines' or equivalent NRW guidelines, to ensure physical
works or modifications in rivers meet WFD and wider environmental duties, the proposed
scheme should ensure that:

e The works will not lead to a deterioration in the quality of a water body; and

e The works will not prevent the future improvement of a water body.

Consideration for the wider environmental effects of the scheme should also ensure that:

o The works will not impact a protected nature conservation area or priority habitat;

e The works will not impact a protected or priority species;

e Heritage, landscape and fisheries interests and the need for an Environmental Impact

Assessment (EIA) have been considered; and

' Flood & Coastal Risk Management — an introduction to delivering the Water Framework Directive (Ol 871_11); Protecting and
improving the water environment — Water Framework Directive compliance of physical works in rivers (Position 488_10);

Internal Environmental Assessment and the Water Framework Directive: assessing new modifications (Operational

Instruction 301_10); Internal Environmental Assessment and the Water Framework Directive: Supplementary Info
(Operational Instruction 302_10).
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1.2.7

1.3

1.3.1

1.3.2

1.3.3

1.34

e Opportunities have been sought to improve the water environment.

Where a scheme is found to cause a potential deterioration in WFD status of a water body
or prevent it achieving good status then the project must be subject to a more detailed
assessment under Article 4.7 to defend the breach of WFD objectives. Strict

environmental and sustainability criteria must be met to enable the work to proceed.

WEFD Elements

The WFD classification for a defined water body is produced by the assessment of a wide
variety of different ‘elements’ measured against specific standards and targets developed
by the WFD UK Technical advisory Group (UKTAG) and the European Union that relate to

a particular type and natural status of a water body.
Ecological Status
Ecological status classification is based upon the following groups of elements:

e Biological elements such as fish, invertebrates, macrophytes, phytobenthos (which

include aquatic and riparian plants, macro-algae, phytoplankton and diatoms);

e Supporting elements that include chemical measurements such as ammonia,
dissolved oxygen, pH, phosphate, copper, zinc and temperature (often referred to as

‘physchem’ attributes) and includes specific pollutants;

e Hydromorphology (supporting conditions) that assess the physical attributes of the
water body such as ‘quantity and dynamics of flow’, ‘river continuity’, ‘structure of

riparian zone’ and ‘morphology’; and

e Assessments given for each element are also accompanied by a measure of certainty

in the result (i.e. Probable, Suspected, and Certain).

The ecological status classification is based upon the poorest measurement found for any
of the relevant elements being assessed for the identified water body. ‘Good ecological
status’ is a classification that applies to near-natural water bodies and has been described
for assessment purposes to represent those that demonstrate only a slight variation from

undisturbed, natural conditions.

Primary elements assessed are the biological elements, supported by standard water
quality parameters (physchem). The assessment also includes a review of whether or not
the water body supports good conditions or features with respect to the quantity and
dynamics of flow and the geomorphological condition (hydromorphology). Biotic indicator
condition (high, good, moderate, poor, bad) takes precedent over physchem standards for
the classification, with physchem only contributing as high, good or moderate (even if poor

or bad water quality elements are recorded).
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1.3.5

1.3.6

1.3.7

1.3.8

1.3.9

1.3.10

1.4

1.4.1

Chemical Status

Chemical status is recorded as good or fail and is assessed by compliance with
environmental standards for chemicals that are listed in the Environmental Quality
Standards (EQS) Directive 2008/105/EC1 4 (and amendments of 2013). These chemicals

include priority substances and priority hazardous substances.

The chemical status classification for a water body is determined by the worst scoring
chemical, along with a measure of results certainty. This is only assessed for water bodies
where such pollutants are known to be discharged in significant quantities and is not
assessed for watercourses that do not receive such substances (labelled as ‘does not

require assessment’).
Groundwater Status

Groundwater status is based on a series of conditions defined in the WFD (2000/60/EC)
and Groundwater Directive (2006/118/EC) and a series of tests have been designed to
define good groundwater status in respect of five chemical and four quantitative
parameters. The results for these are combined and the worst-case classification for the
chemical status and the worst case for the quantitative elements are presented
independently and the overall groundwater status is taken from the worst of these two

results. Groundwaters are either classed as good or poor status.
Overall Status

Overall status classification is based on the poorest result for ecological and / or chemical
status and is based on a ‘one out, all out’ principle. The classification methodology is

being continuously developed as more data is collected and monitoring methods improve.

For heavily modified and artificial water bodies, the assessment is based more on
chemical supporting elements than on the biological elements or supporting conditions.
This is because good status would otherwise be impossible to achieve. Meeting the
requirements of areas that are protected under other European legislation (e.g. Bathing
Waters, Birds, Drinking Water, Freshwater Fish, Shellfish, Habitats, Nitrates and Urban
Wastewater Treatment Directives) can also be applied to and strengthen WFD

assessments.

The 2015 status classification provides a baseline condition against which targets of ‘no
deterioration’ can be measured and provides a basis against which any future
improvements can be measured. Reasons for a given classification are complex and may
not necessarily be fully understood, particularly if there is a failure of an element of an

overall status. Further investigations and improved monitoring may be required.

WFD Assessment Process

In order to perform the WFD assessment the following methodology has been adopted:
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1.4.2

1.5

1.5.1

1.5.2

1.5.3

e Step 1 — Baseline data collection;

e Step 2 — Screening: exclude activities assessed not to have an impact on water

bodies or WFD elements;

e Step 3 — Scoping: identify water bodies and specific WFD elements to be assessed;

and

e Step 4 — WFD Compliance Assessment: consider impacts and mitigation and

conclude the effects of the activity.
In order to ensure no deterioration in the WFD status of surface or ground water bodies,
the following criteria must be demonstrated:

e WFD 1: The proposed works will not result in a deterioration of current ecological

status or potential.

e WFD 2: The proposed works will not cause failure to meet Good Ecological Status
/ Good Ecological Potential (GES/GEP) by the target timeframe.

e WFD 3: The proposed works will not permanently prevent or compromise the

relevant environmental objectives being met in other water bodies.

Consultation with NRW

NRW were initially consulted regarding this Scheme through the EIA scoping process and,
in their scoping response, NRW confirmed that the planning application and ES were to be

accompanied by a WFD assessment and supported by a drainage survey.

A meeting was subsequently held between NRW, RCT and Redstart on 28/04/2021 during

which Redstart presented the Proposed Scheme as well as their approach to:
e The drainage strategy and design;
e Site investigations; and
e The WFD Assessment.

NRW were subsequently invited to provide their comments or raise questions about the

points above. The following points were raised by NRW:

¢ NRW confirmed that they agreed with the assessor’s decision to exclude the Nant

Clydach from the WFD assessment;

o NRW requested that the assessment consider the fish spawning season and

include appropriate mitigation measures in relation to this; and

o NRW queried whether the proposals create an easier pathway for leachate, due

to looser compaction on the donor site. However, the Redstart design team
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confirmed that material is expected to be more tightly compacted at Llanwonno

Tip than it is currently.

154 The above comments were taken into consideration and integrated into the assessment,

where relevant, during the finalisation of this report.
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2.

2.1

211

214

Design Description

Design elements

The Proposed Scheme involves ensuring the remaining material within the tip safe, as well
as offering enhancements for the area. As such, it includes the remediation of the
remaining material within RHO1, on the hillside and consists of the following, as depicted in

Figure 2.1.

Llanwonno Tip
Circa 195,000m?3 of material remaining within Llanwonno Upper Tip, on the hillside, will be
removed and landscaping of the area following the removal will be implemented. The
hillside will be graded to match the natural sloping gradient of the valley side, tying the
area into the surrounding landscape. This will also create more stability on the valley side
by removing the material overlying the natural sloping gradient of the valley The proposed
excavation area is depicted in drawing GC3613-RED-75-XX-DR-C-0063 and associated
cross sections in drawings GC3613-RED-75-XX-DR-C-0064 to 0069.

Appropriate surface water drainage will be provided at the reprofiled tip. This will consist of
swales and herring bone drains to collect surface water flows, directing them towards a
network of three drainage channels below the tip. These will, in turn, direct waters towards
an existing channel and outfall to the Afon Rhondda Fach. Further details of the outline
drainage design are available in the Tylorstown Slip Phase 4 drainage strategy (see
Appendix 11.2 of the Tylorstown Slip Phase 4 Environmental Statement).

Slip Area

Up to 35,000m?3 of material will be used to infill such features as the slip scar, below
Llanwonno Tip, to bring the ground to a homogenous level, similar to the natural sloping

gradient of the valley side.

Widening of Tramway

Approximately 160,000m? of the material will need to be transported along a disused
tramway to the adjacent Receptor Site (approximate centre at ST 02103 95732).
Widening of the existing tram way is necessary to allow access for trucks and plant to
RHO1 and the Receptor Site.
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Receptor Site

21.6 As mentioned above, approximately 160,000m? of the material excavated from Llanwonno
Tip will be transported to the Receptor Site, to be deposited and landscaped into a new
landform, adjacent to the existing Old Smokey. The purpose of this movement of colliery
material is to prevent any future slips such as that that occurred in February 2020, by
moving it to a more stable and secure location. The final landform at of the Receptor Site
will be 540m long, with a width varying between 75m and 120m, a maximum height of
7.08m, a 2.5% cross fall and 1 in 3 side batters. The location of the Receptor Site is
depicted in Figure 2.1 below. The outline drainage design proposals for the Receptor Site
consist of swales surrounding the new landform and feeding into two attenuation ponds
which discharge into the existing drainage network.

21.7 Further drawings and details of the Receptor Site are available in Volumes 1 and 2 of the
Tylorstown landslip Phase 4 Environmental Statement. The exact layout and landscaping
of the reprofiled material will be refined during the detailed design and informed by
environmental surveys and the EIA process. Further details of the outline drainage design
are available in the Tylorstown Slip Phase 4 drainage strategy.

Legend

~~~~~ Haul road
----- New drains o
February 2020 Landslip Extent
D Red line boundary

Receptor site and attenuation areas

{ \ Llanwonno upper tip

AN\ g

- Tylorstown

(o,
AN
\ \

0.4 km

Figure 2.1 Proposed development boundary and design elements
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2.21

222

2.2.3

224

225

2.2.6

227

2.2.8

August 2021

Construction

Haulage routes and Vehicle Movements

The design of the Proposed Scheme allows the recovery of all the material to be
undertaken without having to access the public road network. The haulage route used
between the sites will be along the disused tramway and not on any public highway for the
duration of the Proposed Scheme’s construction. This has major advantages in that it
saves approximately 3,000 HGV road journeys through Ferndale, and potentially up to

9,000 if travelling through Blaenllechau.

It is assumed that the transport of material from Llanwonno tip to the receptor site will
require 15,000 HGV movements in total over a period of around four months, giving an

average of 135 to 140 HGVs movements per day.

The tramway will be widened to approximately 5m, dependent on vehicle size, with a
length of 550m. It will be surfaced using stone surfaced crusher run at <300mm in

diameter (thickness to be confirmed by the contractor, based on conditions after site strip).

Further detail on the transport arrangements required during the depositing of material on

the sites are discussed in the Transport Statement? accompanying the application.

Construction compounds

There will be one construction compound on site that will have an approximate area of
5700m2. This will be located to the east of the haulage route, north-west of the Receptor
Site, as depicted in Figure 2.1.

Construction plant and equipment

The plant likely to be used for the construction of the Proposed Scheme includes:
e Volvo A20 articulated hauler;
e Volvo A30 articulated hauler; and

e CAT 320 hydraulic excavator.

Construction practice

The majority of works will take place during the working week and only in the daytime.
There will be no night-time working and minimal working on Saturday and Sunday
mornings. All relevant Code of Construction Practice (CoCP) guidelines will be followed to

reduce impacts during construction.

Further information on the design is available in the Tylorstown Landslip Phase 4

Environmental Statement3.

2 Capita / Redstart (2021), Tylorstown Landslip Phase 4 Transport Statement.
3 Capita / Redstart (2021), Tylorstown Landslip Phase 4 Environmental Statement.
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3.

3.1

3.11

3.2

3.21

3.2.2

Baseline Data

Baseline Scope and data sources

In order to assess the impacts of the proposed works on the water environment, relative to
the objectives of the WFD, an assessment of the baseline conditions is required.

The Proposed Scheme is in proximity to fluvial (river) settings and therefore should
consider the relevant RBMP. The proposals lie within the Afon Rhondda Fach valley and
catchment, which is located within the Severn River Basin.

The Water Watch Maps produced by Natural Resources Wales (NRW) and the Severn
RBMP have been used to define the current condition of the relevant water bodies, the
objectives in place specific to the relevant water bodies, and any protected areas
associated with the water bodies.

Groundwater level data has been obtained from ground investigation to provide an
estimate of the groundwater levels in specific locations to predict the likelihood of potential

effects of the scheme components on the groundwater bodies.

A drainage survey was undertaken in March 2021, identifying the location and properties
of all watercourses and drains within the Redline Boundary. This was undertaken primarily
for drainage purposes but has also been used to confirm the water environment and WFD
baseline at the site.

For the purposes of this assessment, the geographical scope (the ‘study area’) will cover
the immediate extent of the proposed development area and a 1km buffer around the
redline boundary, as depicted in Figure V2-S11-0001 of the ES.

Surface water bodies

This section includes the WFD classifications for each WFD surface water body within the
study area. All classifications and objectives are included in Table 1. A description of the

network of minor watercourses in the study area is also included.

Three surface water designated under the WFD are present in the study area (see
Appendix A for depiction):

e Afon Rhondda Fach - source to confluence Rhondda R (GB109057027210) —
designated as a heavily modified water body;

¢ Nant Clydach - source to confluence R Taff (GB109057027250) — not designated
artificial or heavily modified water body; and

e Aman R - source to confluence Afon Cynon (GB109057027130) - not designated
artificial or heavily modified water body.

10
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3.2.3 Other watercourses present within the study area but are not designated WFD water

3.24

3.2.5

3.2.6

3.2.7

bodies include a large number of unnamed drains, ditches and adits scattered across the

side of the valley.

Afon Rhondda Fach
The Rhondda Fach River is a tributary of the River Taff and drains a catchment of
approximately 29.71 km2. The watercourse’s headwaters form in the hills above
Blaenrhondda, in a marshy area between Mynydd Beili Glas and Mynydd Bwllfa. The river
enters the Lluest-wen Reservoir before flowing down into Maerdy and then on through the
settlements of Ferndale, Tylorstown and Ynyshir before reaching its confluence with the
River Rhondda at Porth.

Within the study area the catchment is predominantly urban and post-industrial,
characterised by a narrow floodplain with a series of settlements and towns (such as
Ferndale and Tylorstown) established along its course. Areas of mostly pastoral with
some arable agricultural use as well as woodland are also present with the catchment.
The water body is tree lined along most of its course; however, these do not provide a
consistent or thick coverage, so they do not provide abundant shading. The water body is
also crossed by numerous roads, including the A4233 which runs alongside the
watercourse, along the valley bottom, crossing the river in multiple locations. The
Rhondda Fach has been heavily modified throughout its course, to accommodate the
industrial development of the area, particularly along the stretch adjacent to the Proposed

Scheme. As a result, the river is a highly modified and confined watercourse.

Site observations of the Afon Rhondda Fach were made from Station Road bridge down to

the location of the February 2020 landslip.

As it flows below Station Road bridge, the channel of the Rhondda Fach bears no signs of
a natural or naturalistic form as it is lined with stone and concrete and runs through a pipe
directly below the bridge before discharging into a small bason directly downstream of the
bridge. Evidence of the previous industrial activity and further modifications of the

floodplain are visible throughout this area, in the form of stone walls and metal pipes (See

Figure 3.1 below).

11
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Figure 3.1 Heavily modified section of the Rhondda Fach river, below Station Road
bridge.

3.2.8 Downstream of this, the watercourse superficially appears more naturalistic, with extensive
areas of the channel bed filled with scattered pebbles and boulders (See Figure 3.2).
These provide a network of naturalistic pools and riffles that supply varying flows along this
reach. However, further evidence of heavy modification is also visible, with the edges of
the channel being lined with concrete as well as large areas of the riparian zone (See
Figure 3.3). The banks of the Rhondda Fach therefore display great stability and there is

no evidence of erosion or natural processes occurring on the banks of the watercourse.

3.2.9 This section of the river is lined with trees, Although they do not appear to contribute
towards the stability of the banks on this location, they do provide shading to the

watercourse.

3.2.10 Ecological surveys undertaken along this reach have also identified evidence of Otter
activity, meaning that this section of the Rhondda Fach provides a source of foraging for

individuals in the area.

12
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Figure 3.3 Visible part of the concrete-lined bank of the Rhondda Fach.

13
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3.2.11 At the location of the February 2020 slip, little evidence remains of the previous course of

3.2.12

3.2.13

3.2.14

the Rhondda Fach. As mentioned above, the slipped material accumulated at the bottom
of the valley is this location, shfting the course of the river. Emergency works have since
been undertaken to remove the excess material and realign the channel to its previous
course. Figure 3.4 and Figure 3.5 below show the current alignment of the Rhondda Fach,

as a result of the realignment works.

The bed and banks of the river have been lined with stone, some of which are remnants of
the original channel and others that have been newly imported for the purpose of
realigning the watercourse. The bed substrate is generally dominated by coarse cobbles
and boulders which provide riffles and varying flows. The channel has been designed into
a 2-stage channel, with the lower stage consisting of steep or vertical banks and the upper

stage possessing more gradual gradients.

Tree and vegetation cover along this stretch of the river were lost as a result the landslip,

rendering the banks bare of any shading.

As this is a newly realigned channel, there is no evidence of natural processes, however, it
is expected that these are likely to be limited and confined by the engineered stone banks
of the channel, as it is in the remainder of this reach of the Rhondda Fach.

Figure 3.4 View of the Rhondda Fach at the slip location, facing upstream.

14
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Figure 3.5 View of the slip location on the Rhondda Fach, facing downstream.

3.2.15

3.2.16

3.2.17

3.2.18

The Afon Rhondda Fach - source to conf Rhondda R WFD water body was classed as
having ‘Moderate’ ecological status in 2009 (Cycle 1), however this has declined to ‘Poor’
in 2015 (Cycle 2) and poor 2018 (Cycle 2). The poor overall status was due to a poor
status for fish in 2015 and 2018. These have been attributed to diffuse and point sources
of sediment and organic pollution because of discharge from sewage treatment works,
industrial and an abandoned mine. Also, poor fish status has also been attributed to
physical barriers to migration. Specific species that were identified as failing in the

watercourse are Salmon, Trout and Bullhead.

All water body objectives were met in 2015 except for hydrological regime and the fish

element which has an objective of good by 2021.
WEFD classifications are detailed in Table 1.
Mitigation measures that are noted as not yet being in place include:
e control or manage point source inputs
e control or manage diffuse source inputs;
e removal or easement of barriers to fish migration;
o to mitigate/Remediate point source impacts on receptor; and

e alter/change permits for sewage treatment works.

15
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3.2.19 Three sets of water samples were collected from the Afon Rhondda Fach in November
and December 2020, upstream of the location of the slip (as well as in a tributary draining
the tip location), as part of a previous phase of the project (see Appendix E). These were
tested for water quality and revealed that concentrations of dissolved copper and zinc in
the Afon Rhondda Fach exceed Water Framework Directive EQS. This suggests that the
chemical WFD elements of the Afon Rhondda Fach could be of a lesser quality than is
reflected in the waterbody’s current classification. Additionally, one of the samples
obtained from the tributary contained concentrations of dissolved lead exceeding EQS;
however, levels in the Rhondda Fach remained below the EQS threshold.
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Table 1. WFD classification for the Afon Rhondda Fach WFD surface water body.

Elements

Classifications

Public

3 / Baseline Data

Afon Rhondda Fach - source to confluence Rhondda R (GB109057027210)

2009

2015

2018 Cycle 2

Objectives*

Overall Status Moderate Poor Poor Good by 2021
Ecological Status Potential Moderate Poor Poor Good by 2021
Mitigation Measures Assessment Moderate Moderate Moderate Good by 2021
Fish Moderate Poor Poor Good by 2021
Invertebrates Good Good Good Good by 2015
Macrophytes & Phytobenthos Not assessed Good Good Good by 2015

Elements

Hydromorphological Supporting

Not assessed

Not assessed

Not assessed

Not assessed

Does not Support

Hydrological Regime Not assessed Good Moderate Good by 2021

Flow Not assessed Fail Not assessed Not assessed
Supports Good b

Morphology Not assessed Supports Good Not assessed PP y

2015

Physico-chemical quality elements

Not assessed

Not assessed

Not assessed

Not assessed

Ammonia

High

High

High

High by 2015

Dissolved Oxygen

High

High

High

High by 2015

Biological Oxygen Demand (BOD)

Not assessed

Not assessed

Not assessed

Not assessed

pH High High High High by 2015
Phosphate High Good Good High by 2015
Temperature High High High High by 2015
Specific Pollutants (Annex 8) High High High High by 2015
Chemical Status Good Good Good Good by 2015

Other pollutants

Not assessed

Not assessed

Not assessed

Not assessed

Copper

Not assessed

Good

High

Good by 2021

4 It is assumed that the WFD objectives have been met where the previous status is assessed as high or good.
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Classifications

Elements Afon Rhondda Fach - source to confluence Rhondda R (GB109057027210)
2009 2015 2018 Cycle 2 Objectives*

Iron Not assessed Good High Good by 2015

Zinc Not assessed Good Not assessed Good by 2015

Priority hazardous substances Not Assessed Not assessed Not assessed Not assessed

Priority substances (Annex 10) Not Assessed Good Not assessed Good by 2015

Nant Clydach

3.2.20 The Nant Clydach is a small stream that is a tributary of the River Taff. It joins the Taff just
outside Pontyprid. and drains a catchment of approximately 25.68 km?2.

3.2.21  Although the waterbody itself is not located within the study area, its catchment does
extend into the area of the proposed development. The headwater of the Nant Clydach
form to the east of Ferndale and Tylorstown, up on the hills, to the north of Llanwonno.
The watercourse flows in a general south-easterly direction along its 13km length, through
the village of Ynysybwl before reaching the River Taff, outside Pontyprid.

3.2.22 The Nant Clydach is not designated as artificial or heavily modified and its catchment is
primarily occupied by woodland areas as well as areas of agricultural land use.

3.2.23 The water body was classed as having ‘Poor’ ecological status in 2009 (Cycle 1), 2015
(Cycle 2) and poor 2018 (Cycle 2). The poor overall status was due to a ‘Poor’ status for
fish in 2015 and 2018, which has been attributed to the presence of physical barriers to
fish migration in the watercourse.

3.2.24  All water body objectives were met in 2015 except for the fish element which has an
objective of good by 2021.

3.2.25 WEFD classifications are detailed in Table 2.

3.2.26  Mitigation measures that are noted as not yet being in place include:

e control or manage point source inputs
e control or manage diffuse source inputs; and

e removal or easement of barriers to fish migration.
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Table 2. WFD classification for the Nant Clydach WFD surface water body.

Classifications

Public

3 / Baseline Data

Elements Nant Clydach - source to confluence R Taff (GB109057027250)
2009 2015 2018 Cycle 2 Objectives®
Overall Status Poor Poor Poor Good by 2021
Ecological Status Poor Poor Poor Good by 2021
Fish Poor Poor Poor Good by 2021
Invertebrates High Good Good Good by 2015
Macrophytes & Phytobenthos Not assessed Not assessed High High by 2021

Hydromorphological Supporting
Elements

Not assessed

Not assessed

Not assessed

Not assessed

Hydrological Regime Not High Supports Good Not High Good by 2015
Flow Pass Pass Not assessed Not assessed
Morphology Good Supports Good Good Good by 2015

Physico-chemical quality elements

Not assessed

Not assessed

Not assessed

Not assessed

Ammonia High High High High by 2015
Dissolved Oxygen High High High High by 2015
Biological Oxygen Demand (BOD) Not assessed Not assessed High High by 2015
pH High High High High by 2015
Phosphate High High High High by 2015
Temperature High High High High by 2015
Specific Pollutants (Annex 8) High Not assessed Not assessed Not Assessed
Chemical Status Good Good Good Good by 2015

Other pollutants

Not assessed

Not assessed

Not assessed

Not assessed

Copper

Not assessed

Good

Not assessed

Good by 2021

Iron

Not assessed

Good

Not assessed

Good by 2015

5 It is assumed that the WFD objectives have been met where the previous status is assessed as high or good.
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Classifications

Elements Nant Clydach - source to confluence R Taff (GB109057027250)
2009 2015 2018 Cycle 2 Objectives®
Zinc Not Assessed Good Not assessed Good by 2015
Priority hazardous substances Not Assessed Not assessed Not assessed Not assessed
Priority substances (Annex 10) Not Assessed Good Not assessed Good by 2015

Aman R - source to confluence Afon Cynon

3.2.27 This WFD waterbody is located approximately 1km north of the redline boundary and does
not remotely interact with the proposed Scheme. No further consideration has therefore

been given to this WFD waterbody.
Minor watercourses

3.2.28 A drainage survey of the study area identified a total of 22 drainage channels located on
the valley side, within the study area, forming a large network collecting surface water from
the top and sides of the valley and discharging it into the Afon Rhondda Fach. Most of
these watercourses are artificial, consisting of either excavated drainage ditches, concrete
channels or footpaths that now act as flow routes. This network of drains is depicted in
Appendix B, with arrows indicating flow paths and direction. None of these watercourses

are WFD waterbodies; however, they all lie within the Afon Rhondda Fach catchment.

3.2.29 Llanwonno Upper Tip is bordered and drained by ditches; two to the east (channels 13 and
14), a ditch directly to the west (channel 17) and an engineered footpath running to the

south, directly below the tip, acting as a drainage ditch (channel 10/10A; see Figure 3.6).

3.2.30 Surface water captured within these channels flows downstream, along two principal flow
paths (one directly below the tip and the other slightly to the south) that discharge into the
Afon Rhondda Fach. Channel 22 has a naturalistic channel (see Figure 3.7) and is
located directly below the tip, transporting some of the flows from the above tip down to
the Afon Rhondda Fach.

3.2.31  The landslip that occurred in 2018 also removed a large section of drainage previously
located on the valley side. Following the landslip, emergency mid-slope drainage
arrangements were designed and constructed directly below Llanwonno Upper Tip, to

capture surface water flowing down the face of the valley without any defined flow path.
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Figure 3.6 Footpath below Llanwonno Upper Tip acting as drainage.

s DGR IR Gl T

Figure 3.7 Naturalistic channel near outfall of channel 22 into the Afon Rhondda Fach.
3.2.32  Old Smokey, however, is primarily drained by shallow concrete channels that surround the

mound, capturing surface water and directing it along two principal flow paths:

e The western side of Old Smokey is drained by concrete channel (channel 5) that

directs surface water flows in a southerly then westerly direction, down the valley

(see Figure 3.8). The lower reaches of the channel have a more natural form and
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are no longer concreted (see Figure 3.9), discharging surface water directly into
the Afon Rhondda Fach below; and

e The eastern side of Old Smokey is also drained by a concrete channel (channel
2) that directs flows in a southerly direction, beyond the site boundary and into
further drains (see Figure 3.10). The upper reaches of the channel (directly
adjacent to Old Smokey) run beside a footpath and show signs of structural
damage (see Figure 3.11) A review of aerial mapping and topography suggests
that these flows eventually reach the Afon Rhondda Fach; however, this flow

route is a much longer than its western counterpart.

3.2.33 In addition to these surveyed watercourses, there are several adits lying uphill of

Llanwonno Upper Tip that are known to have mine water discharge which flows through

the network of channels discussed above.

Figure 3.8 Upper reaches of channel 5. Concrete lined channel.
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Figure 3.9 Lower reaches of channel 5. Naturalistic channel

Lal: 51.64579
Lon: =3.41660

Figure 3.10 Lower reaches of channel 2. Concrete lined channel.
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Figure 3.11 Upper sections of Channel 2. Concrete channel with visible damage.

3.3  Groundwater Bodies
3.3.1 One groundwater body designated under the WFD is present in the study area.

e SE Valleys Carboniferous Coal Measures (GB40902G201900).

3.3.2 All classifications and objectives are included in Table 3.

SE Valleys Carboniferous Coal Measures

3.3.3 The SE Valleys Carboniferous Coal Measures groundwater body is a Drinking Water
Protected Area. The water body was classed as having an overall status of poor in 2009
due to a combination of good quantitative status and poor chemical status. In 2015, these
classifications had not changed and therefore indicated no improvements in the overall
water body classification. Failure of the Chemical dependent surface water body status
with no information to attribute this to a particular source. This has therefore been listed
as no known technical solution available. Targets set to achieve poor chemical status and
poor overall status by 2015 have been met.

3.34 Six recent boreholes (BHO01 to BHO7) and three existing wells (BHO1A to BHO3A) from
previous Gl have been monitored for groundwater, below the footprint of the proposed
Receptor Site, with two rounds of testing completed in March 2021. The results
(presented in Appendix C of this report) indicate that the equilibrium water table lies more

than 70m below ground level (bgl).
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Table 3. WFD classification for the WFD groundwater body affected by the Proposed Scheme.

SE Valleys Carboniferous Coal Measures

(GB40902G201900)
Elements
Classification Classification L
ST i Objectives®
Overall Water Body Poor Poor Poor by 2015
Quantitative Status Good Good Good by 2015
Quantitative Dependent Surface Water Body Status Low Good Good by 2015
Quantitative GWDTEs test Good Good Good by 2015
Quantitative Saline Intrusion Good Good Good by 2015
Quantitative Water Balance Good Good Good by 2015
Chemical Status Poor Poor Poor by 2015
Chemical Dependent Surface Water Body Status Poor Poor Poor by 2015
Chemical Drinking Water Protected Area Good Good Good by 2015
Chemical GWDTEs Test Good Good Good by 2015
Chemical Saline Intrusion Good Good Good by 2015
General Chemical Test Good Good Good by 2015

6 It is assumed that the WFD objectives have been met where the previous status is assessed as high or good.
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3.4  Protected Areas

3.4.1 The proposed works will need to consider the presence of any protected areas within the
immediate vicinity. Under WFD, the following designations must be considered as
protected areas associated with WFD waterbodies:

e Bathing Waters;

e Special Protection Areas;

o Drinking Water Protected Areas;

e Special Area of Conservation;

o Nitrate Vulnerable Zone;

e Shellfish Waters; and

e Sensitive Areas (Urban Wastewater).

3.4.2 Further information on the protected areas present across the water body can be found in
the Severn RBMP.

3.4.3 As part of this assessment information has been gathered from Natural Resources Wales
which provides online maps and databases which present the best available information
on the protected sites across Wales.

3.4.4 A review of the data available confirmed that:

e there are no protected areas with the catchment of the Afon Rhondda Fach; and
o the Nant Clydach WFD waterbody is designated as a Drinking Water Protected Area

3.4.5 No designated protected areas will need to be considered in this assessment, given that

none identified above will be directly affected by the Proposed Scheme.
3.5  Colliery material properties

3.5.1 A Ground Investigation was undertaken at Llanwonno Tip in January 2021 and included
chemical testing of the colliery material at Llanwonno Tip, as well as the collection and
testing of leachate samples. A summary of the results is available in Appendix D1.

3.5.2 Leachate testing of the material comprising Llanwonno Tip also showed the samples to be

free from contaminants. No PAHs, monoaromatics or TPH species were present above
detection limits. For metals, all except lead were below relevant screening criteria (Water
Framework Directive EQS). This creates a potential for the colliery material to be acting
as a source of lead pollution to the nearby Afon Rhondda Fach. Refer to Appendix D3 for

these results.
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3.5.3 Also, testing of the Llanwonno tip material indicates that it is porous, allowing rainwater

3.6

3.6.1

3.6.2

3.6.3

infiltration levels similar to those currently at the Receptor Site.

Water and soil properties at the Receptor Site

Soil testing was also undertaken within the footprint of the proposed Receptor Site. Soils

were shown to be free from contamination regarding relevant screening levels? for a Public
Open Space (parks) land use, though several samples reported low pH. Eight of fourteen
samples recorded a pH of lower than 6, and two of those eight reported a pH lower than 5.

A summary of the results is available in Appendix D2.

Leachate testing of the soils revealed that two samples failed against relevant screening
criteria (Water Framework Directive EQS) for iron, with a maximum value of 1200ug/|
against a limit of 1000ug/l. Leachate testing is known to be aggressive and provide a
conservative assessment of the in-situ leaching situation, so it is difficult to assess whether
this marginal failure currently affects nearby watercourses (Refer to Appendix D4 for these
results). The concentrations of copper, zinc, manganese, and nickel were assessed using
the UK Technical Advisory Group Metal Bioavailability Assessment Tool (m-BAT) to
determine their bioavailable concentrations. Calcium concentrations, a key parameter of
these equations, was below detection limits so the limit has been used in its place. Only
one failure was identified, with one sample of zinc from TP3 showing a bioavailable

concentration of 12.78 ug/l against a limit of 10.9 ug/I.

A borehole (BHO7), which recorded the most perched groundwater immediately after
drilling, and two surface water monitoring points (located in drainage features between
20m and 40m from the proposed Receptor Site) were tested for a comprehensive suite of
water quality parameters in two separate monitoring rounds. Water samples were again
shown to be largely free from contamination, though bioavailable manganese
concentration of 240ug/l and 180ug/l were recorded in BHO7 and one of the surface water
samples respectively, exceeding the limit of 123ug/l. Manganese is a common
contaminant in colliery spoil so these results are not unexpected, and there is the potential
for material at the Receptor Site to be adding to the manganese load in watercourses
which run through a valley with numerous colliery waste tips. Dissolved Copper

concentrations also exceeded EQS thresholds in all water samples.

7 Nathanail et al. (2015), The LQM/CIEH S4ULs for Human Health Risk Assessment.
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4.

4.1

411

Screening

Surface water

In this section, the scheme components summary (described in Section 2.1) and the water
body baseline information (described in Section 3) is used to assess which scheme
components and surface water bodies are to be taken forward for the WFD Compliance
Assessment. The following principles were applied to screen watercourses in or out for
further assessment:

o All WFD waterbodies located within the redline boundary are automatically

screened into the assessment.

o Any WFD waterbodies that aren’t located within the redline boundary but who’s
catchment interacts with the redline boundary is given further consideration and
can be either screened in or screened out, depending on whether a likely impact

source and/or pathway are created by the proposed Scheme; and

¢ All non-WFD watercourses within the redline boundary are automatically
screened out of the assessment but are given further consideration as a pathway,
if they are tributaries of WFD waterbody.

To screen design elements of the Proposed Scheme in or out for further assessment, it
was considered whether a likely impact source and/or pathway exists between the design
element and WFD waterbodies or are created by the design element. If so, the design

element was screened in.

Table 4 sets out the watercourses affected by the Scheme and the relevant Scheme
Design Elements before providing a screening outcome for each of these, as well as a
justification for this outcome.
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Table 4. Surface water screening assessment for scheme components.

Scheme Design Element

Removal of material from
Llanwonno Tip (RHO1) and

Tylorstown Landslip Phase 4
Water Framework Directive

Compliance Assessment

August 2021

Affected watercourse

Afon Rhondda Fach - source
to confluence Rhondda

Screening
outcome

Public

4 | Screening

Justification

The removal of material and subsequent
landscaping of the area (including
drainage arrangements) is likely to cause

Scheme.

associated landscaping In .
. . . . changes to the surface water draining into
(including associated drainage | (WFD water body. Ref. the Afon Rhondda Fach. potentiall
works) GB109057027210) . P y
affecting the waterbody as a result.
Afon Rhondda Fach - source Although the works associated with the
to confluence Rhondda haul road are unlikely to cause significant
Construction of Haul Road v 9
) . In change to the Afon Rhondda Fach, there
(and associated drainage). . . ) .
(WFD water body. Ref. is a direct pollution pathway between it
GB109057027210) and the watercourse.
The creation of a new landform at the
Afon Rhondda Fach - source . . . T
Receptor Site, using colliery spoil is likely
. to confluence Rhondda -
Creation of a new landform at n to is likely to cause changes to the surface
the Receptor Site water draining into the Afon Rhondda
’ (WFD water body. Ref. Fach otentigll affecting the waterbod
GB109057027210) P y 9 y
as a result.
These proposed design elements of the
Removal of material from Nant Clydach - source to prop ) 9 )
) Scheme do not interact directly or
Llanwonno Tip (RHO1) and confluence R Taff o )
) indirectly with the Nant Clydach - source to
Construction of Haul Road Out
. . confluence R Taff WFD waterbody and
(and associated landscaping (WFD water body. Ref. there is therefore no pathway for impacts
drainage). GB109057027250) e pathway forimp
to materialise.
Although the Proposed Scheme is partly
located with the its catchment, it will not
affect the ‘Nant Clydach - source to
confluence R Taff WFD water body. The
Nant Clydach - source to ) . v
review of LIDAR and the results of the
) confluence R Taff ) ]
Creation of a new landform at Out drainage survey have confirmed that
the Receptor Site. surface water in the Scheme location
(WFD water body. Ref. ) )
drains westwards, into the Rhondda Fach
GB109057027250)
catchment, as opposed to the Nant
Clydach catchment. The drainage
proposals of the Scheme will also assure
this remains the case post-construction.
All minor watercourses and Watercourse receptor value is low as they
All Scheme components drains within the vicinity of the | Out are not WFD watercourses. Given further

consideration as a pathway for impacts to
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Screening
outcome

Affected watercourse Justification

the Afon Rhondda Fach - source to
confluence Rhondda downstream.

4.2

4.21

Groundwater — screening of relevant scheme components

In this section, all scheme components are assessed for their potential to impact on

groundwater quantity and quality. For this screening assessment, scheme components

are grouped according to their type rather than focussing on specific components. This is

to allow for consideration of the generic impacts of each component at this stage. Scheme

components, potential impacts and their screening outcome are provided in Table 5 below.

Table 5. Groundwater screening assessment for scheme components.

Scheme component

Screening

Affected water bodies
outcome

Justification / potential impact if relevant

Removal of material from
Llanwonno Tip (RHO1) and
associated landscaping
(including associated drainage

works)

) Potential to affect groundwater flow, creating
SE Valleys Carboniferous . . o
In or altering of pathways along which existing
Coal Measures ] .
poor quality groundwater can migrate.

Construction of Haul Road (and

associated drainage).

) Potential to affect groundwater quality,
SE Valleys Carboniferous . . .
In particularly during the construction and
Coal Measures .
operation of the haul road.

Creation of a new landform at
the Receptor Site

. Potential to affect groundwater flow, creating
SE Valleys Carboniferous ) . o
In or altering of pathways along which existing
Coal Measures ] .
poor quality groundwater can migrate.
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5. Scope of the Assessment

5.1 WEFD Elements to be assessed

5.1.1 The assessment of the Proposed Scheme and its design will be conducted for various
WEFD elements that are relevant to those that provide the 2015 WFD classification for the

water bodies screened in to the assessment in Section 4 above.

Ecological status (potential) elements
5.1.2 The ecological elements considered in this assessment, include Fish; Invertebrates;
Macrophytes; and Phytoplankton (including native and non-native species) as well as
mitigation measures (as the waterbody is heavily modified). Supporting elements are also
assessed in the report, including: physico-chemical quality elements (such as Dissolved
Oxygen, pH, Phosphates, Temperature etc.) and hydrological regime parameters (such as
flow dynamics and geomorphology).

Chemical status elements
51.3 Chemical Status (for priority and priority hazardous substances) is considered in this

assessment, including the potential risk of contaminant release during the construction and
operational phases.

Temporary works
514 Temporary works during construction are considered under the WFD but only if potential
impacts are permanent. The assessment below primarily focuses on permanent
measures and their impact on WFD waterbodies. However, any temporary works
undertaken during construction that could result in permanent impacts to a water body
(such as extensive quantities of sediment release or pollution incidents) have been
considered in this assessment also. These will be adequately mitigated through

construction management measures to minimise the risk to WFD waterbodies.

5.2 Information and data supporting the assessment

5.2.1 This assessment is supported by information described in the design and baseline (in
Sections 2 and 3) as well as the appendices of this report, all of which have been obtained
from multiple data sources:

o WFD classification data available on NRW’s Water Watch page and in the Severn
RBMP has been used to define the baseline WFD status of the relevant WFD
waterbodies. These are provided in Section 3 above;

e Adrainage survey has been undertaken to inform the drainage design of the

Scheme but will also inform the WFD assessment by providing detail on all drains
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and watercourses on site as well as all drainage pathways (and therefore impact
pathways) from the various design elements to Rhondda Fach;
e Chemical testing results of the colliery material within Llanwonno tip; and

e Available water quality data collected from the Afon Rhondda Fach, upstream of

the drainage outfalls, has also inform the WFD assessment baseline.
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6.

6.1

6.1.1

6.2

6.2.1

6.2.2

WFD Assessment

WFD Assessment

The purpose of the assessment is to ensure that the works are compliant with the WFD.
The following sections considers the proposed works associated with the development in
respect to the objectives of the WFD.

The surface water and groundwater assessments are provided in Sections 6.2 and 6.3
respectively. These assessments include: (i) a description of the potential impacts from
each scheme component on WFD elements and receptors in the absence of mitigation; (ii)
proposed mitigation measures; and (iii) an indication of whether the 3 WFD objectives (as
stated in Section 1.4) are met by the Scheme, including with the application of mitigation

measures.

Surface Water Assessment

The elements of the Proposed Scheme affecting watercourses are outlined in Section 2.
The following components of the Proposed Scheme have been screened in to the WFD

assessment for impacts on surface water bodies. Table 6 presents this assessment.

Design Element 1: Removal of material from Llanwonno Tip (RH01) and associated
landscaping (including associated drainage works);

Design Element 2: Construction of Haul Road (and associated drainage); and
Design Element 3: Creation of a new landform at the Receptor Site.

The full surface water assessment for the above elements is provided in Table 6 below. A
high-level summary of the findings is also provided from Section O.
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Table 6. WFD Assessment of the elements of the Proposed Scheme relevant to surface water bodies.

Key impact and
WEFD elements
affected

Design Element 1: Removal of material from Llanwonno Tip (RHO01) and associated landscaping (including associated drainage works)

Potential impacts of the element without
mitigation

Key waterbodies affected: Afon Rhondda Fach - source to confluence Rhondda

Ecological Status
Fish

The proposals will have no direct physical impacts on fish,
invertebrates, macrophytes and phytobenthos, as the

Proposed mitigation measures

Environmental considerations including the
potential for contamination and any risks

WEFD 1 objective
met?

(No
deterioration)

Yes. No residual
adverse impacts

WFD 2 objective
met?

(No prevention to
meet objectives)

Yes. No residual
adverse impacts

WEFD 3 objective
met? (No
prevention of
other WBs to
meet objectives)

Yes. No residual
adverse impacts.

Invertebrates arising from the development to the and minor and minor
proposal are removed from the Rhondda Fach and therefore | oy ironment will be considered through an beneficial beneficial
Macrophytes & not introducing physical barriers or causing the loss of appropriate risk assessment. Appropriate impacts. impacts.
Phytobenthos habitat. pollution prevention measures will also be
. ) ) reference in the Construction Environmental
The removal of the material during construction has the .
. . . . . Management Plan (CEMP) and applied on
potential to mobilise pollutants contained in the spoil . i X .
. . ) site, during the excavation of material.
material which, once they drain through the network of
drains within the redline boundary, into the Afon Rhondda The drainage design of the Llanwonno tip
Fach, have the potential affect fish, and invertebrates, should incorporate swales into the drainage
through a reduction in water quality. network. These are to be appropriately
vegetated in order to capture and retain
During the operation of the Proposed Scheme, the quantity some of the metals (such as lead) found to
of contaminants previously leaching from Llanwonno Upper be present in the colliery material, thereby
Tip will be reduced in this location, thereby reducing the risk reducing the amount reaching the Afon
of contamination to fish and invertebrates. Rhondda Fach downstream.
Moreover, the removal of the material from the slopes of the | Moreover, the proposed works should avoid
valley will reduce the risk of future landslips and the the fish spawning season between
resulting habitat destruction, fish and invertebrate mortality. November and January and ensure
appropriate sediment control measures are
in place to prevent the discharge of sediment
in to the Afon Rhondda Fach.
PhysChem Environmental considerations including the Yes. No residual | Yes. Noresidual | Yes. No residual
The removal of the material during construction has the potential for contamination and any risks adverse impacts | adverse impacts | adverse impacts.
Phosphates potential to mobilise sediment and pollutants contained in
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Key impact and
WEFD elements
affected

Dissolved oxygen
pH

Temperature
Chemical Status

Priority and priority

hazardous substances

Potential impacts of the element without
mitigation

the spoil material which, once it drains down into the
waterbody, has the potential to reduce the Physico-chemical
status of the Rhondda Fach.

During the operation of the Proposed Scheme, the quantity
of contaminants previously leaching from Llanwonno Upper
Tip will be reduced in this location, thereby reducing the
concentration of metals such as Copper, Iron and Zinc
entering the Afon Rhondda Fach.

Moreover, the removal of the material from the slopes of the
valley will reduce the risk of future landslips and the
resulting release of metal pollutants into the Rhondda Fach.

Proposed mitigation measures

arising from the development to the
environment will be considered through an
appropriate risk assessment. Appropriate
pollution prevention measures will also be
reference in the Construction Environmental
Management Plan (CEMP) and applied on
site, during the excavation of material.

The drainage design of the Llanwonno tip
should incorporate swales into the drainage
network. These are to be appropriately
vegetated in order to capture and retain
some of the metals (such as lead) found to
be present in the colliery material, thereby
reducing the amount reaching the Afon
Rhondda Fach downstream.

WEFD 1 objective
met?

(No
deterioration)

and minor
beneficial
impacts.

WED 2 objective WEFD 3 objective
met? met? (No

(No prevention to prevention of

meet objectives) oteriiBS o
meet objectives)

and minor

beneficial

impacts.

Hydromorphology The proposals will have no direct or indirect impacts on the N/A Yes. No Change | Yes. No Change | Yes. No Change
hydromorphology of the Afon Rhondda Fach.
Flow quantity & y phology
dynamics Moreover, the removal of the material from the slopes of the
valley will reduce the risk of future landslips and the
Bed substrate . . -
associated disruptive impacts on the hydromorphology of
Riparian zone the Rhondda Fach.
HMWB Mitigation The removal of material from Llanwonno Tip will not prevent | N/A Yes. No Change | Yes. No Change | Yes. No Change
Measures the implementation of mitigation measures outlined in the

Design Element 2: Construction and operation of Haul Road (and associated drainage)

RBMP.

Key water bodies affected Afon Rhondda Fach - source to confluence Rhondda

Ecological Status

Fish

This change is not expected to have any long-term impact
on any of the ecological elements of the Rhondda Fach.

Environmental considerations including the
potential for contamination and any risks

Yes. No Change

Yes. No Change | Yes. No Change

35



>
>
REDSTART
Key impact and

WEFD elements
affected

Tylorstown Landslip Phase 4
Water Framework Directive Compliance
Assessment

August 2021

Potential impacts of the element without
mitigation

Chemical Status

Invertebrates There is potential for pollution event to occur during
Macrophytes & construction, affecting the ecological status of the
Phytobenthos watercourse.
PhysChem This change is not expected to have any long-term impact
on any of the physio-chemical or chemical elements of the
Phosphates y phy
Rhondda Fach.
Dissolved oxygen
Vg There is potential for pollution event to occur during
PH construction, affecting the physico-chemical status of the
Temperature watercourse.

Proposed mitigation measures

arising from the development to the
environment will be considered through an
appropriate risk assessment. Appropriate
pollution prevention measures will also be
reference in the CEMP and applied on site,
during the excavation of material.

HMWB Mitigation
Measures

mitigation measures outlined in the RBMP.

Design Element 3: Creation of a new landform at the Receptor Site

Key water bodies affected Afon Rhondda Fach - source to confluence Rhondda

Priority and priority

hazardous substances

Hydromorphology This change is not expected to have any long-term impact N/A
on any of the Hydromorphological elements of the Rhondda

Flow quantity & y y P 9

. Fach.

dynamics

Bed substrate

Riparian zone
This change will not prevent the implementation of N/A

WEFD 1 objective
met?

(No
deterioration)

Public

6/ WFD Assessment

WFD 2 objective

met?

(No prevention to
meet objectives)

WEFD 3 objective
met? (No
prevention of
other WBs to
meet objectives)

Ecological Status
Fish
Invertebrates

Macrophytes &
Phytobenthos

The deposition of material at the receptor site is creating a
new source of chemical and sediment pollution that could
reach the Afon Rhondda Fach downstream.

However, based on the review of mapping and the results of
the drainage survey, it has been concluded that the moving
the material to this new location has increased the length of

Environmental considerations including the
potential for contamination and any risks
arising from the development to the
environment will be considered through an
appropriate risk assessment. Appropriate
pollution prevention measures will also be

Yes. Negligible
residual adverse
impacts

Yes. Negligible
residual adverse
impacts

Yes. Negligible
residual adverse
impacts
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Key impact and
WFD elements
affected

Potential impacts of the element without
mitigation

the pathway from the contamination source (the material) to
the receptor (Afon Rhondda Fach), reducing the amount of
contaminants reaching affecting ecological receptors in the
Afon Rhondda Fach. This is therefore considered that to
constitute a minor improvement to the baseline situation.

The material poses a risk of leaching contaminants and
sediment during its handling and transport, during
construction.

PhysChem
Phosphates
Dissolved oxygen
pH

Temperature
Chemical Status

Priority and priority

hazardous substances

The deposition of material at the receptor site is creating a
new source of chemical and sediment pollution that could
reach the Afon Rhondda Fach downstream.

However, based on the review of mapping and the results of
the drainage survey, it has been concluded that the moving
the material to this new location has increased the length of
the pathway from the contamination source (the material) to
the receptor (Afon Rhondda Fach), reducing the amount of
contaminants reaching the Afon Rhondda Fach. This is
therefore considered that to constitute a minor improvement
to the baseline situation.

The material poses a risk of leaching contaminants and
sediment during its handling and transport, during
construction.

Proposed mitigation measures

reference in the CEMP and applied on site,
during the excavation of material.

The drainage design of the Receptor Site
should include the integration of swales into
the drainage network. These are to be
appropriately vegetated in order to capture
and retain some of the metals found to be
leaching from the material forming the
receptor site, thereby reducing the amount
reaching the Afon Rhondda Fach.

WEFD 1 objective
met?

(No
deterioration)

WFD 2 objective

met?

(No prevention to
meet objectives)

WEFD 3 objective
met? (No
prevention of
other WBs to
meet objectives)

Hydromorphology

Flow quantity &
dynamics

Bed substrate

Riparian zone

This change is not expected to have any long-term impact
on any of the Hydromorphological elements of the Rhondda
Fach, as the works are remote from the river and the
hydrology is not significantly changed.

N/A

Yes. No Change

Yes. No Change

Yes. No Change
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Potential impacts of the element without
mitigation

The deposition of colliery material at the Receptor Site will
not prevent the implementation of mitigation measures
outlined in the RBMP and may contribute towards the
achievement of one of these (“control or manage diffuse
source inputs”), by increasing the pathway between source
and receptor.

Proposed mitigation measures

N/A

WEFD 1 objective
met?
(No
deterioration)

Yes. No residual
adverse impacts
and minor
beneficial
impacts.

Public

6/ WFD Assessment

WFD 2 objective
met?

(No prevention to
meet objectives)

Yes. No residual
adverse impacts
and minor
beneficial
impacts.

WEFD 3 objective
met? (No
prevention of
other WBs to
meet objectives)

Yes. No residual
adverse impacts.
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Summary of surface water assessment

Minor adverse impacts

6.2.3 The deposition of material at the receptor site is not creating a new source of chemical and
sediment pollution, as the material is already currently located within the Afon Rhondda Fach
catchment, with surface water draining into the WFD watercourse. However, the handling of
the material is likely to mobilise pollutants and eventually lead to increased leaching of metals
such as lead once the material has been deposited. This could in turn affect ecological

elements of the watercourse, such as fish, which already have a failing WFD status.

Minor beneficial impacts

6.2.4 Based on the review of mapping and the results of the drainage survey, it has been concluded
that the moving the material to the Receptor Site will increase the length of the pathway from
the contamination source (the material) to the receptor (Afon Rhondda Fach), reducing the
amount of contaminants reaching the Afon Rhondda Fach. This is therefore considered to

constitute a minor improvement to the current baseline scenario.

Mitigation measures

6.2.5 The following mitigation measures have been identified as being required to address the
impacts on surface water bodies discussed above and ensure the compliance of the Proposed
Scheme with the WFD:

e To prevent any pollution events during construction, appropriate pollution prevention
measures will be included in the CEMP and applied across the construction site,
particularly during the excavation and handling of material. Where relevant, the
proposed works shall comply with and refer to the Department for Environment, Food
and Rural Affairs (DEFRA) & EA’s Pollution Prevention Guidance® as well as NRW

guidance?;

e The proposed works should avoid the fish spawning season between November and
January and ensure appropriate sediment control measures are in place to prevent
the discharge of sediment in to the Afon Rhondda Fach;

8 Department for Environment, Food and Rural Affairs & Environment Agency (2016), Guidance: Pollution prevention for
businesses. https://www.gov.uk/guidance/pollution-prevention-for-businesses#construction-inspection-and-maintenance.

% Natural Resources Wales (2014), How to comply with your environmental permit.
https://cdn.cyfoethnaturiol.cymru/media/2110/how-to-comply-with-your-environmental-
permit.pdf?mode=pad&rnd=131467604540000000
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e The drainage design of the Llanwonno tip should incorporate swales into the
drainage network. These are to be appropriately vegetated in order to capture and
retain some of the metals (such as lead) found to be present in the colliery material,

thereby reducing the amount reaching the Afon Rhondda Fach downstream;

e The drainage design of the Receptor Site should incorporate swales and wetlands
into the drainage network. These are to be appropriately vegetated (with rush
species for example) in order to capture and retain some of the metals (such as lead)
found to be present in the colliery material, thereby reducing the amount reaching the
Afon Rhondda Fach downstream; and

e Topsoil should be reinstated to cap both the remainder of Llanwonno tip and the
Receptor Site, allowing natural regeneration of vegetation in these areas. This would
reduce the mobilisation of sediment and leachate following the deposition of the
colliery material. The effectiveness of this mitigation measure is expected to

increase with time, as vegetation establishes itself and stabilises the topsoil capping.

6.2.6 Provided these mitigation measures are implemented, the Scheme is considered to have

negligible impacts on WFD surface waterbodies and thereby complies with the WFD.

6.3 Groundwater Assessment

6.3.1 The following components of the Proposed Scheme have been screened in for consideration

in the WFD assessment for impacts on groundwater bodies:

Design Element 1: Removal of material from Llanwonno Tip (RH01) and associated
landscaping (including associated drainage works); and

Design Element 2: Creation of a new landform at the Receptor Site.

6.3.2 The full groundwater assessment for the above elements is provided in Table 7 below.
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Table 7. WFD Assessment of the elements of the Proposed Scheme relevant to groundwater bodies

WFD
Element

Potential impacts of the element without
mitigation

Proposed mitigation measures

Design Element 1: Removal of material from Llanwonno Tip (RHO1) and associated landscaping (including associated drainage works)

Key water bodies affected: SE Valleys Carboniferous Coal Measures

WFD 1
objective
met?

(No
deterioration)

Public

6/ WFD Assessment

WFD 2
objective met?
(No prevention
to meet
objectives)

WEFD 3 objective
met? (No
prevention of other
WBs to meet
objectives)

more susceptible to erosion and leaching, following the
removal of the covering material.

Previous reports'" indicate that some hydraulic connection
is considered likely between the colliery spoil and the

during the excavation of material. Reference shall be made
to DEFRA) & the EA’s Pollution Prevention Guidance as well
as NRW guidance.

The drainage design of the Llanwonno tip should incorporate
swales into the drainage network. These are to be

Quantitative | Although the removal of 195,000m?® of material from Boreholes will be drilled at a time when most of the material Yes. Yes. Negligible | Yes. Negligible
Llanwonno Tip poses a risk to groundwater flows, a has been moved (once the valley slope is stable) in order to Negligible residual residual adverse
dramatic increase in levels as a result of the Scheme is monitor whether groundwater levels remain stable (within residual adverse impacts
highly unlikely, as the phreatic surface which presents itself | seasonal variations), particularly in the vicinity of springs, adverse impacts
in the remnant and lowered material mass is almost streams and former ponding area. Groundwater levels will impacts
certainly going to be less elevated than in the pre-slip taller | be monitored over 6 months, during winter, employing a
landform. once monthly frequency.

It is therefore considered that the impact is negligible but Appropriate pollution prevention measures will also be

that further monitoring should be undertaken to confirm this. | reference in the CEMP and applied on site, during the
excavation of material. Reference shall be made to DEFRA)
& the EA’s Pollution Prevention Guidance as well as NRW
guidance.

Chemical The removal of 195,000m? of material from Llanwonno Tip Environmental considerations including the potential for Yes. Yes. Negligible | Yes. Negligible
is likely to mobilise sediment and contaminants that have contamination and any risks arising from the developmentto | Negligible residual residual adverse
the potential to enter groundwater bodies both during the environment will be considered through an appropriate residual adverse impacts
construction, when these are likely to be mobilised, and risk assessment. Appropriate pollution prevention measures | adverse impacts
during operation, when the newly exposed material may be | will also be reference in the CEMP and applied on site, impacts

10 Halcrow Group Ltd. (2004), Lianwonno Tips Reclamation Scheme Stability Report
" Halcrow UK (2000), Llanwonno Tips Reclamation Scheme Option Assessment Report, Ref: KJ/ILWTR/R1
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Proposed mitigation measures

WFD 1
objective
met?

(No

deterioration)

Public

6/ WFD Assessment

WFD 2

objective met?

(No prevention

to meet
objectives)

WEFD 3 objective
met? (No
prevention of other
WBs to meet
objectives)

superficial deposits which suggest that this would remain
the case after the removal of material.

However, the removal of the material from Llanwonno Tip
also presents a beneficial impact, as this will reduce the
volume of material from which contaminants can leach into
the groundwater in this location.

appropriately vegetated to capture and retain some of the
metals (such as Lead) found to be present in the colliery
material, thereby reducing the amount reaching the
groundwater below.

It is also recommended that some form of seeding be
applied to the newly exposed tip side, in order to encourage
natural regeneration and reduce the risk of erosion, thereby
reducing the potential for contaminants and sediment to
reach the groundwater below.

Design Element 2: Construction and operation of Haul Road (and associated drainage)

Key water bodies affected Afon Rhondda Fach - source to confluence Rhondda

Design Element 3: Creation of a new landform at the Receptor Site.

Key water bodies affected: SE Valleys Carboniferous Coal Measures

as NRW guidance.

Quantitative | The construction of the haul route as well as its use during N/A Yes. No Yes. No Yes. No Change
the construction period is not considered to have any Change Change
impacts on groundwater flows and availability, as no
significant works are expected below ground.

Chemical The construction of the haul road has the potential to Environmental considerations including the potential for Yes. No Yes. No Yes. No residual
mobilise sediment and contaminants that could enter contamination and any risks arising from the developmentto | residual residual adverse impacts
groundwater bodies. Also, the risk of spillages exists during | the environment will be considered through an appropriate adverse adverse and minor
the use of the haul road to transport colliery material from risk assessment. Appropriate pollution prevention measures | impacts and impacts and beneficial impacts.
Llanwonno Tip and the receptor Site. will also be reference in the CEMP and applied on site, minor minor

during the excavation of material. Reference shall be made beneficial beneficial
to DEFRA) & the EA’s Pollution Prevention Guidance as well | impacts. impacts.
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Proposed mitigation measures

WFD 1
objective
met?

(No
deterioration)

Public

6/ WFD Assessment

WFD 2
objective met?
(No prevention
to meet
objectives)

WEFD 3 objective
met? (No
prevention of other
WBs to meet
objectives)

from the deposited material is unlikely to find a direct
pathway to the waterbody below.

Moreover, based on the results of the GI, depth of
groundwater appears to be greater at the Receptor Site
than at Llanwonno Tip, meaning that, by moving the
material to this location, the length of the pathway from the
contamination source (the material) to the receptor (SE
Valleys Carboniferous Coal Measures waterbody) has been
increased. This is therefore considered to constitute a
minor improvement to the baseline situation.

The material poses a risk of leaching contaminants and
sediment during its handling and transport, during
construction.

as NRW guidance.

The drainage design of the Receptor Site should include the
integration of swales into the drainage network. These
should be appropriately vegetated to capture and retain
some of the metals (such as Lead) found to be leching from
the deposited material, thereby reducing the amount
reaching the groundwater below.

The placement of seeded topsoil on top of the newly formed
Receptor Site would reduce the likelihood of metal and
sediment mobilisation.

Quantitative | The deposition of material at the Receptor Site has the Monitoring wells to be installed prior to the placement of Yes. Yes. Negligible | Yes. Negligible
potential to affect groundwater flow paths within the material on the receptor site, to monitor any changes in Negligible residual residual adverse
waterbody below. However, the review of Ground groundwater levels with at least two rounds of water level residual adverse impacts
Investigation (Gl) results confirm that ground water was not | monitoring before placement of the material at the Receptor | adverse impacts
encountered within 19m of the surface at the receptor site Site. impacts
(See Appendix D2), meaning that the deposited material at
the receptor site is unlikely to have any impact on
groundwater flows and availability.

Chemical The deposition of material at the receptor site is creating a Environmental considerations including the potential for Yes. No Yes. No Yes. No residual
new source of chemical and sediment pollution that could contamination and any risks arising from the developmentto | residual residual adverse impacts
reach the groundwater body below. the environment will be considered through an appropriate adverse adverse and minor
However, Gl results confirm that ground water was not risk assessment. Appropriate pollution prevention measures | impacts and impacts and beneficial impacts.
encountered within 19m of the surface at the receptor site will also be reference in the CEMP and applied on site, minor minor
(See Appendix D2), meaning that any sediment or leachate during the excavation of material. Reference shall be made beneficial beneficial

to DEFRA) & the EA’s Pollution Prevention Guidance as well | impacts. impacts.
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Summary of groundwater assessment

Negligible adverse impacts

6.3.3 Based on the available information on the depth of groundwater and the nature of the
Proposed Scheme, it is considered that the Scheme will not create any barriers to
groundwater movement. Although a risk of increasing groundwater levels exists, this is
considered to negligible and mitigation measures below will ensure that any increase in risk is
identified.

6.3.4 The risk of groundwater contamination from construction activities is also considered to be
negligible, provided best-practice working methods are employed, as suggested in the

mitigation measures below.

6.3.5 A risk of groundwater contamination post-construction has been identified, as the moved
material is likely to contain mobilisable contaminants. However, this risk is negligible once the
design mitigation measures below are applied. As a whole, the Scheme is considered to
provide an improvement to the current baseline, by moving 160,000m? of material to a
location with deeper groundwater strata and thereby reducing the likelihood of leachate

reaching the SE Valleys Carboniferous Coal Measures WFD waterbody.

Mitigation measures

6.3.6 The following mitigation measures have been identified as being required to address the
impacts on groundwater discussed above and ensure the compliance of the Proposed
Scheme with the WFD:

e Monitoring wells to be installed prior to the placement of material on the Receptor
Site, to monitor any changes in groundwater levels during the material placement
stages, with at least two rounds of water level monitoring before placement of the

material at the Receptor Site;

e Boreholes will be drilled at Llanwonno Upper Tip, at a time when most of the material
has been moved (once the valley slope is stable), in order to monitor whether
groundwater levels remain stable (within seasonal variations), particularly in the
vicinity of springs, streams and former ponding area. Groundwater levels will be

monitored over 6 months, during winter, employing a once a month frequency;

e The construction works should avoid the fish breeding season between November
and January, where possible, and ensure appropriate sediment control measures are

in place to prevent the discharge of sediment in to the Afon Rhondda Fach;

o To prevent any pollution events during construction, appropriate pollution prevention

measures will be included in the CEMP and applied across the construction site,
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particularly during the excavation and handling of material. Where relevant, the
proposed works shall comply with and refer to DEFRA & the EA’s Pollution

Prevention Guidance as well as NRW guidance.

6.3.7 Moreover, mitigation measures integrated into the design to prevent degradation to surface
water WFD bodies, such as the integration of swales into the drainage design and the re-use
of topsoil onsite, will also contribute towards mitigating for impacts on groundwater WFD

bodies.
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7.1

711

7.2

7.21

7.2.2

7.2.3

Conclusions and Recommendations

Conclusions

The Proposed Scheme and associated construction works have been assessed in relation to
the objectives of the WFD. Each proposed activity and design element have been assessed

against the WFD to ensure all objectives/criterion are met for compliance to be achieved.

The Proposed Scheme was found to potentially have minor adverse and positive impacts on
local WFD waterbodies (both surface water and groundwater bodies). However, a few
mitigation measures have been recommended in this report to reduce the severity of the

adverse impacts to a negligible level.

In conclusion, provided recommended mitigation measures are applied, the Proposed
Scheme satisfies the relevant criteria for compliance with the WFD. The proposed works can

be said to satisfy the following statements:

e WFD 1: The proposed works will not result in a deterioration of current ecological

status or potential;

o WFD 2: The proposed works will not cause failure to meet Good Ecological Status
(GES) by the target timeframe; and

o WFD 3: The proposed works will not permanently prevent or compromise the relevant

environmental objectives being met in other water bodies.

Recommendations

Any final scheme should take on board the mitigation measures outlines in the tables within

Section 6 of this Report.

Should further detailed design information be released, or design changes made which
invalidate the assumptions used and/or figures used in calculations within this assessment, re-

evaluation of the compliance assessment would be required.

Should any additional works be identified during the proposed activities which fall outside of
those specified in this assessment, further assessment would be required and compliance
with the WFD assured.
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Appendix C — Recorded Groundwater Levels

Appendix C1 — Groundwater levels at Llanwonno Tip

The groundwater depths within and beneath the Llanwonno Tips were recorded with Piezometers installed by Thyssen Geotechnical Ltd in
1993(1) and 1995(2) and Exploration Associates in 2001(3). The results of this monitoring are presented in the table below, Further details of the
monitoring process are available in Halcrow’s 2004 Stability Report.

. Elevation | Elevation . Remarks
Piezometer/ Max Min
Borehole/ | Borehole . . of Base of | of Base of
. . Standpipe Tip . . Water Water
Piezometer | Elevation . Tip Superficial
No (mOD) Elevation (mOD) Deposits Level Level
(mOD) (mOD) (mOD) | (mOD)
BH4® 317.39 302.39 <302.39 Not proved | 302.48 302.48 | One reading only (9.10.93). Piezometer in Upper Tip colliery spoil.
BH6® 318.66 306.51 306.51 <305.16 Dry Dry One reading only (9.10.93). Piezometer at base of Upper Tip colliery spoil.
One reading only (9.10.93). Piezometer at base of colliery spoil in the Lower
BH7M 267.29 256.37 256.39 <254.79 Dry Dry
Tip.
LWN1a®@ 339.66 316.66 332.16 331.57 318.73 317.64 | Piezometer in sandstone.
LWN1b® 339.73 33213 332.13 331.57 Dry Dry Piezometer at base of Upper Tip colliery spoil.
LWN2a® 304.47 287.21 296.11 289.25 293.07 288.96 | Piezometer in siltstone above No.1 Rhondda Rider coal seam.
LWN2b® 304.51 296.11 296.11 289.25 298.54 297.00 | Piezometer at base of Upper Tip colliery spoil.
LWN3a® 317.62 283.12 293.62 293.12 294.71 292.61 | Piezometer in mudstone.
LWN3b® 317.62 294.12 293.62 293.12 294.67 293.96 | Piezometer at base of Upper Tip colliery spoil.
LWN4@ 266.06 248.06 247.96 244.06 248.85 248.5 | Piezometer in base of Lower Tip colliery spoil.
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Piezometer/ Elevation | Elevation Max Min Remarks
Borehole/ | Borehole . . of Base of | of Base of
. . Standpipe Tip . . Water Water
Piezometer | Elevation . Tip Superficial
No (mOD) Elevation (mOD) Deposits Level Level
(mOD) (mOD) (mOD) | (mOD)
LWT 1a0® 299.01 279.72 N/A 296.21 280.48 279.88 | Piezometer in Siltstone
LWT 1b® 299.01 296.36 N/A 296.21 296.61 296.48 | Piezometer in Superficial Deposits
LWT 2a ©® 340.18 328.87 333.78 331.08 329.39 328.87 | Piezometer in Sandstone
LWT 2b® 340.18 334.08 333.78 331.08 334.08 Dry Piezometer in base of colliery spoil in the Upper Tip.
LWT 3a0) 315.04 303.55 304.29 302.54 302.65 302.65 | Piezometer in Superficial Deposits below Colliery Spoil tip
LWT 3b® 315.04 306.54 304.29 302.54 306.42 306.42 | Piezometer near base of Upper Tip colliery spoil.
LWT 4Aa® 328.50 311.68 320.25 319.25 311.79 311.68 | Piezometer in Sandstone
LWT 4Ab® 328.50 318.81 320.25 319.25 Dry Dry Piezometer in Superficial Deposits below Colliery Spoil tip.
LWT 5a0 314.12 298.72 300.92 293.02 299.89 298.93 | Piezometer in Superficial Deposits below Colliery Spoil tip
LWT 5b® 314.12 301.01 300.92 293.02 302.44 301.19 | Piezometer in base of Upper Tip colliery spoil
LWT 6a® 303.64 288.00 295.54 288.14 290.45 288.13 | Piezometer in Superficial Deposits below Colliery Spoil tip
LWT 6b® 303.04 296.12 295.54 288.14 297.87 297.42 | Piezometer in base of Upper Tip colliery spoil
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Piezometer/S Elevation | Elevation Max Min Remarks

Borehole/ | Borehole . . of Base of | of Base of

. . tandpipe Tip . . Water Water
Piezometer | Elevation . Tip Superficial

No (mOD) Elevation (mOD) Deposits Level Level
(mOD) (mOD) (mOD) | (mOD)

LWT 720 287.39 273.62 279.09 273.94 278.29 276.96 | Piezometer at base of Superficial Deposits
LWT 7b® 287.39 279.75 279.09 273.94 279.85 279.80 | Piezometer in base of Upper Tip colliery spoil

LWT 8a® 259.75 235.16 238.15 232.25 235.34 235.33 | Piezometer in Superficial Deposits below colliery spoil tip
LWT 8b® 259.75 238.22 238.15 232.25 Dry Dry Piezometer in base of Lower Tip colliery spoil
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Appendix C2 — Groundwater levels at the Receptor Site
. BHO7 is not located within

The groundwater depths beneath the Receptor Site were recorded with Piezometers on 19/03/2021 and 06/04/2021
the footprint of the receptor site, but to the south of it.

Location

[ - BHO2 BHO3 | BHO5  BHO6 “ BHO7
17-20 5-8

‘ BHO1A BHO2A BHO3A

Response zone/ Hole depth (m) 65

GWL (m) 19.03.2021
GWL (m) 06.04.2021
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information

Appendix D — Summary contaminated land
information

Appendix D1 — Llanwonno Tip summary contaminated land information (Soil)

Determinand Screening Min Max
value
General
pH - Automated 6-8 5.8 7.4
Total Sulphate as SO4 - 330 6000
Total Organic Carbon (TOC) - 0.7 3.5
PAHs
Naphthalene 1200 0.28 0.89
Acenaphthylene 29000 <0.05 <0.05
Acenaphthene 29000 <0.05 <0.05
Fluorene 20000 <0.05 0.2
Phenanthrene 6200 0.31 1.5
Anthracene 150000 <0.05 0.23
Fluoranthene 6300 <0.05 0.94
Pyrene 15000 <0.05 0.78
Benzo(a)anthracene 49 <0.05 0.51
Chrysene 93 <0.05 0.55
Benzo(b)fluoranthene 13 <0.05 0.38
Benzo(k)fluoranthene 370 <0.05 0.21
Benzo(a)pyrene 11 <0.05 0.23
Indeno(1,2,3-cd)pyrene 150 <0.05 <0.05
Dibenz(a,h)anthracene 1.1 <0.05 <0.05
Benzo(ghi)perylene 1400 <0.05 <0.05
Speciated Total EPA-16 PAHs - <0.08 6.28
Metals
Arsenic (aqua regia extractable) 170 5.6 38
Lead (aqua regia extractable) 1300 18 68
Manganese (aqua regia extractable) - 120 460
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information

Appendix D2 — Receptor site summary contaminated land information (Soil)

Screening Min Max
value

Determinand

General

pH - Automated 6-8 4.8 8.9
Calorific value - 21 8.1
PAHs

Naphthalene 1200 <0.10 0.88
Acenaphthylene 29000 <0.10 0.33
Acenaphthene 29000 <0.10 0.47
Fluorene 20000 <0.10 0.55
Phenanthrene 6200 <0.10 2.8
Anthracene 150000 <0.10 0.51
Fluoranthene 6300 <0.10 2.7
Pyrene 15000 <0.10 2.5
Benzo(a)anthracene 49 <0.10 1.1
Chrysene 93 <0.10 1.8
Benzo(b)fluoranthene 13 <0.10 0.81
Benzo(k)fluoranthene 370 <0.10 1.5
Benzo(a)pyrene 11 <0.10 0.69
Indeno(1,2,3-cd)pyrene 150 <0.10 0.39
Dibenz(a,h)anthracene 1.1 <0.10 0.54
Benzo(ghi)perylene 1400 <0.10 0.58
Speciated Total EPA-16 PAHs - <20 18
Metals

Arsenic (aqua regia extractable) 170 6.4 19
Lead (aqua regia extractable) 1300 6.1 190
Manganese (aqua regia extractable) - 59 1400
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Appendix D3 — Screening of leachate from Llanwonno Tip material
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Appendix D4 — Screening of leachate from existing soils at the Receptor Site
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3.1

INTRODUCTION

On the instruction of Halcrow Group Limited (HGL), a ground investigation was carried
out by Exploration Associates (EA) at Llanwonno Tips. The instruction to proceed with
the ground investigation was given by Rhondda Cynon Taff CBC in a fax dated the 5"
of November 2001, reference QA 166K/BP 026459

This factual report provides a description of the site, a summary of the investigation
procedures adopted and presents the findings of the exploratory holes, laboratory test
results and in situ testing results.

The work was carried out in general accordance with the relevant British Standards and
the enclosed general notes.

THE SITE

The site is located near Ferndale on an unclassified road leading from Blaenllechau to
Llanwonno, as shown on the Site Location Plan, Enclosure A, Drawing 1. The
approximate National Grid Reference of the site is ST 011 963.

The site is generally square in shape, but is split into three linear tiers running parallel to
the hill side. Access to the site was constructed on a temporary basis from the
Llanwonno to Blaenllechau road and via Forestry Commission tracks. The site was
covered by rough grassland and ferns.

Access to borehole position LWT2 was achieved through Mrs Barbara Williams' land to
the East of the site.

FIELDWORK
General

The fieldwork was carried out during the period between 29" of October 2001, and the
17" of December 2001 generally comprised the drilling of cable percussive boreholes,
rotary boreholes and excavation of trial pits, along with associated in situ testing,
sampling and the installation of piezometer instrumentation.

The fieldwork was carried out in general accordance with BS 5930: 1999.
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3.4

Boreholes

Nine 200mm nominal diameter boreholes were drilled using standard cable percussion
techniques to depths of between 9.30 metres and 27.70 metres below existing ground
level.

During the course of the cable light percussion drilling, 100mm nominal diameter
undisturbed samples, large disturbed (bulk) and small disturbed (jar) were obtained at
regular intervals for identification and descriptive purposes, and to facilitate laboratory
testing. On encountering groundwater, levels were recorded at 5 minute intervals up to
20 minutes in total.

Six of the eight cable light percussive boreholes were continued using rotary coring
techniques to depths of between 14.75 metres and 41.50 metres below existing ground
level. Two boreholes, LWT1 and LWT4A, were commenced from ground level using a
combination of rotary open hole to depths of 3.50 metres and 11.70 metres and rotary
cored to a depth of 23.50 and 16.70 metres, respectively. During the course of drilling,
76mm nominal diameter core was recovered for identification and descriptive purposes.

Photographs of the core are presented within Volume IT. |

The depths and descriptive details of the strata encountered including comments on the
groundwater conditions, details of samples taken and drilling progress are shown on the
Borehole Records, Enclosure B. The locations of the boreholes are shown on the
Exploratory Hole Location Plan, Enclosure A Drawing 2.

In Situ Testing

In situ Standard Penetration Tests (SPTs) were performed during the cable percussion
drilling, at specified intervals to provide an indication of penetration resistance. The
results of which, uncorrected for the effects of overburden pressure, are presented on the
individual borehole records in Enclosure B.

Trial Pits

Five trial pits were excavated using a 15 ton 360 hydraulic tracked excavator to a
minimum depth of 2.00 metres and 2 maximum depth of 3.50 metres below existing
ground level. From these large disturbed (bulk) and small disturbed (jar) samples were
taken at intervals specified by the HGL Engineer. Trial Pit records are presented
within Enclosure B.

(3]



3.9

3.6

3.7

3.8

Instrumentation

A total of sixteen 19mm nominal diameter piezometer standpipes were installed in the
boreholes, two in each borehole, with the general rule of one in superficial deposits and
one in bedrock.

For full details reference should be made to the individual exploratory hole records,
Enclosure B.

Survey

On completion of the drilling a survey was carried out by John Vincent Surveys. The
resultant levels and co-ordinates are presented on the individual exploratory hole
records. The locations of which are presented on Drawing 2, Enclosure A.

Hand Dug Pits

A total of ten hand dug pits were undertaken by Dr. Peter Sturgess, of Hyder Consulting.
These Pits were dug to a maximum depth of 25cm, with small disturbed (jar) samples
taken at every Scm intervals. These samples were then used for both laboratory and
chemical testing. The results of which are presented in Enclosure C.

Groundwater Monitoring

Groundwater monitoring was undertaken to provide data on the groundwater conditions,
the results of these tests can be seen in Enclosure D. If the boreholes were dry then
soakaway type tests were undertaken to check that the instruments were functioning.

s



4.1

4.2

LABORATORY TESTING

Routine Testing

A laboratory testing schedule was prepared by HGL. The testing undertaken by EA as
summarised below:

- Moisture Content (Refer to BS1377:1990, Part2, Method 3.2)

B Atterberg Limits (Refer to BS1377:1990, Part2, Methods 4.3 and 5.3)

- Dry Density (Refer to BS1377:1990, Part2, Method 7.3)

- Shear Box (Refer to BS1377:1990, Part7, Method 5)

- pH (Refer to BS1377:1990, Part3, Method 9)

= Particle Density (Refer to BS1377:1990, Part 2, Method 7.3)

- Sedimentation by pipette analysis (Refer to BS1377:1990, Part 2, Method 9.4)
- Sieve tests (See Below)

The aforementioned testing was carried out in general accordance with methods given in
BS1377: 1990.

It should be noted that the samples taken from the hand dug pits (HD1 to HD10) by
Hyder, were insufficient to produce a sieve analysis to BS 1377:1990. However to
obtain a rough idea of the soil characteristics, non British Standard sieve tests were
conducted as instructed by the engineer.

The results of the laboratory testing are presented in Enclosure C.

Chemical Testing

A chemical testing schedule was prepared by Dr Peter Sturgess of Hyder Consultancy
on samples taken from small disturbed (jar) samples, the testing was undertaken by TES
Bretby as presented in Enclosure C.
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GROUND CONDITIONS

Published Geology
Reference to British Geological Survey 1:50,000 Scale Series, Sheet 248 Pontypridd,;

indicates the solid geology of the area is shown to be the Rhondda Beds which form part
of the of the Upper Coal Measures/ Pennant Measures of Carboniferous age.

Strata Encountered
The strata encountered on site generally confirmed the published geology.

For full details of the strata encountered, reference should be made to the Exploratory
Hole Records found in Enclosure B.

Groundwater

Groundwater was encountered in three of the eight boreholes, borehole 3 at 9.50 metres,
borehole 6 at 6.20 metres and 15.10 metres and borehole 7 at 10.00 metres.
Groundwater was recorded as damp or wet in two others, Boreholes 1 and 5, at depths of
6.70 metres and 11.50 to 13.20 metres respectively.

It should be noted that groundwater levels may at times vary when compared to those
recorded during field operations, due to climatic variations and other conditions.

For additional groundwater information, reference should be made to the individual
Exploratory Hole Record, which can be found in Enclosure B.




For and on behalf of Exploration Associates
A division of Environmental Services Group Limited

C.A. White
B.Sc. (Hons)
Engineering Geologist.

CAlder

S.Clarke
Senior Engineering Geologist

v s \
A
/ 7
/ b "

EXPLORATION ASSOCIATES
CW/SC/151258/Feb2002.
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BRITISH STANDARDS INSTITUTION
Code of practice for site investigations (formerly CP2001)
BS5930:1999

BRITISH STANDARDS INSTITUTION
Methods of test for soils for civil engineering purposes.
BS1377:1990

ORDNANCE SURVEY
Sheet No 170.
1:50,000 Landranger Series

BRITISH GEOLOGICAL SURVEY
Sheet 248
1:63,360 Solid and Drift Edition




ENCLOSURE A

Drawings

Site Location Plan Drawing 1

Exploratory Location Plan Drawing 2
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ENCLOSURE B

Exploratory Hole Records

Key to Symbols

Borehole Records (Boreholes LWT1 to LWT4, LWT4A, LWTS5 to LWTS)

Trial Pit Records (Trial Pits LWTP1 to LWTPS5)




Key to Exploratory Hole Records

SAMPLES

Undisturbed
u

™

P

L

CBR

BLK

CcS

Disturbed

ES
EW

TEST RESULTS

SorC

IVp IVr
HVp HVr
PP

DRILLING RECORDS

Driven tube sample

Pushed thin wall tube sample
Pushed piston sample

Liner sample (from Windowless or similar sampler), full recovery unless otherwise stated
CBR mould sample

Block sample

Core sample (from rotary core) taken for laboratory testing

} nominally 100 mm diameter and full recovery unless otherwise stated

Small sample
Bulk sample

Water sample
Gas sample

Environmental chemistry samples (in more than one container where appropriate)
Soil sample
Water sample

Standard Penetration Test, open shoe (S) or solid cone (C)

The Standard Penetration Test is defined in BS 1377 : Part 9 (1990). The incremental blow counts are given in the
Field Records column; each increment is 75 mm unless stated otherwise and any penetration under self weight in mm
(SW) is noted. Where the full 300 mm test drive is achieved the total number of blows for the test drive is presented as
N =**in the Test column. Where the test drive blows reach 50 (either in total or for a single increment)

the total blow count beyond the seating drive is given (without the N = prefix).

In situ vane test results given as peak and remoulded shear strengths (kN/m?).
Hand vane test results given as mean peak and mean remoulded shear strengths (kN/m?).
Pocket penetrometer test results given as mean undrained shear strength (kN/m?).

** Denotes driller description

The mechanical indices (TCR/SCR/RQD & If) are defined in BS 5930 (1999)

TCR
SCR
RQD
If

Total Core Recovery, %

Solid Core Recovery, %

Rock Quality Designation, %

Fracture spacing, mm. Minimum, typical and maximum spacings are presented. The term
non-intact (N1} is used where the core is fragmented.

Flush returns, estimated percentage with colour where relevant, are given in the Records column

CRF
AZCL

GROUNDWATER

\4
v

INSTALLATION

Standpipe/
piezometer

NOTES
1
2
3

4

REFERENCES

Core recovered (length in m) in the following run
Assessed zone of core loss

Groundwater strike
Groundwater level after standing period

Details of standpipe/piezometer installations are given on the Record. Legend column shows installed instrument
depths including slotted pipe section or tip depth, response zane filter material type and layers of backfill. Details of
backfill are provided in Remarks at the base of record.

Water level observations during boring and drilling are given at the foot of the log and in the Legend column.

The assessment of SCR, RQD and Fracture Spacing excludes artificial fractures

The declination of bedding and joints is given with respect to the normal to the core axis. Thus in a vertical borehole this
will be the dip.

Legends are in accordance with BS 5930 (1999)

BS 1377 : 1980 : British Standard Methods of test for sails for civil engineering purposes. British Standards Institution
BS 5930 : 1999 : Code of Practice for site investigations. British Standards Institution

Naotes:

Project
Key

Shest 1 of 1

Project No.
Carried out for




Borehole Log

Exploration Associates

Drilled by MJ Equipment and Methods Ground Level  +289.01 mOD

Logged by  CW :?Inag hOpen Hale 115 mm diameter from 0.00m to 3.50m. Rotary Cored 76 mm diameter from 3.50m lo 23.50m using National Grid E 301024.01
Checked by SC ! s Coordinates N 196377.86
Samples and Tests Strata
Depth TCR Records Date Time Description Depth,Level Legend
g‘ég i Casing  Water (Thickness)

= 0611272001 =

= 0.00 dry 1

= —

= Boulder Clay.** =]

- d  zeg

= Moderately weak to =

== moderately strong grey ]

- brown fine medium

B SANDSTONE. Highly “l280 +296.21

— weathered to non intact -

= fracture discontinuity set =l

— 1 is subhorizontal closely =

B spaced planar rough " From 3:.150 to 3.80m Non intact:

— ; ecovered as red brown and grey | ]

= modt_aratgly apen with some slightly clayey angular medium E

= clay infilling and some coarse GRAVEL of highly 5

= carbonisation. Twa wealhered sandstone. (220)

= a1 subvertical fractures 80 - =

—  3s50-500m | B85 | Ni 90 degrees from 3.50m to =

- 57 | 30 4.40m terminating on a -

— 100 subhorizontal fracture —]

-~ planar rough and open with i)

— sandy clay infill. =

. 5.00 +284.01

- % Very weak and weak dark i B L Bl 2

- . ” 0 2.0Um MNon

I~ NI grey SILTSTONE. Highly intact: Recovered as dark grey | ] (0.70)

s as | 90 weathered, fracture sandy GRAVEL of silistone.

| 5.00-620m | 54 discontinuities are =

mj £l subhorizontal very closely As70 +29331

- spaced to non intact rough &

pre=t planar tight with red ==

— ferrous staining and -

% carbonisation. ]

Y NI =]

- 70 From 6.80 to 6.90m Non intact:

|- 120 Recovered as highly weathered | ]

— 93 sandy GRAVEL of sandstone. | |

[~ &20-770m | 53 =]

. 23 ol

B ... From 7.50m. Fracture  _|

Ji ) discontinuities medium spaced  _]

[ : are horizontal closely spaced —

— Strong grey fine rl_'ledlum rough planar and tight, with —

2 SANDSTONE. Slightly occasional carbonisalion and ~ —

= weathered - with occasional clay infill. ] (8.50)

— occasional iron staining, )

= iBd fracture discontinuities ]

= 94 | 400 are horizontal closely n

[~ 770-920m | 94 | 500 spaced rough planar and i

= 93 tight with occasional =1

=~ carbonisation and =]

E occasional clay infill. -

= 78 | NI B

|~ 9.20-11.00m | 88 | 150 i

— 50 | 300 -
Groundwatar Remarks

Standpipe piszomeler installzd, 19 mm diamelar, rasponse zone from 18.00m to 20.00m

Hole backiill : 0.00m lo 0.30m Conerete (c), 0.30m to 0.50m Groul (g), 0.50m ta 1.00m Santanite (b}, 3.00m 1o
3.50m Bentonile (b), 3.50m to 17.50m Groul (g), 17.50m to 18.00m Bantenita (b}, , 20.00m to 20.50m Banlanita (k)
20.50m le 23.50m Grout (g). Surfaca protection : Slop Cock Caver

Standpipe Piezometer installed. 18mm diameler, rasponse zone from 1.00m to 3,00m.

Borehole wet at 6.70m.

09/05/2002 11:08:09 ESGLog v2.10

Notes : For explanation of symbols and Project LLANWONNO TIPS Borehole
abbreviations see key sheel. All depths and reducad

levels in melres. Stratum thickness given in brackels Project no. 151258 LWT1
fn dagih column, Carried out fi Rhondda Cynan Taff

Scale 1:50 2 L Sheet 1 of 3




09/05/2002 11:08:12 ESGLog v2.10

Borehole Log

Exploration Associates

Scale 1:50

Drilled by MJ Equipment and Methods Ground Level +299.01 m QD
Loggedby ~ CW Hegsheel 1 National Grid  E 301024.01
Checked by SC —_ Coordinates N 136377.86
Samples and Tests Strata
Depth TCR Records Date Time Description Depth,Level Legend
agg If Caslng  Water (Thickness)

. 9.20- 11.00m e

= 79 =

— 66 =

B 50 il

B NI =

L. 150 As sheet 1 = (6.50)

— 300 —

[ 93 =

[ 11.00-12.20m | g7 ]

— kq =5

I~ _]12.20 +286.81

= 4

= 82 ]

| 12.20-14.00m | 29 ]

= 22 -

= a8 =]

| 14.00-15.20m | 80 |

— 33 n

E Generally weak but very weak in non intact ]

— zones dark grey SILTSTOME. Highly weathered to =

ol non intact, fracture discontinuities are ol

= :: extremely closely to very closely spaced and 1] (7.00)

i 96 | 10 randomly orientated. =

[ i 76 _|'“

= 15.20 - 16.70m 20 ]

=, 83 L

| 16.70-1B8.50m | 73 =)

L= 46 =

= =

— -1

= 100 Strong grey medium SANDSTONE. Slightly =

[ 18.50-19.70m | &9 weathered, fracture discontinuity set 1 are

[ 59 horizontal medium spaced planar rough and tight ~1 19.20 +279.81

E with carbonisation. Fracture sel 2 are =

= .;1500 subvertical - 50 degrees. widely spaced == (4.30)

i 450 maderately open with red ferrous staining and -

[ 19.70-21.20m clay infill. .
Groundwater Remarks

TCR/SCR/RQD: 19.70m (o 20.00m 37/95/80

Notes : For explanation of symbols and Praject LLANWONNO TIPS Borehole
abbreviations see key sheel. All deplhs and reduced LWT 1
levels in metras, Stratum thicknass given in brackets Project no. 151258
in deplh column. Carried outfor Rhondda Cynon Taif Sheet 2 of 3




05/05/2002 11:08:15 ESGLog v2.10

Borehole Log

Exploration Associates

Scale 1:50

Drilled by MJ Equipment and Methods Ground Level +299.01 m OD
Logged by  CW Seesheel | National Grid € 30102401
Checked by SC —— Coordinates N 196377.86
Samples and Tests Strata
Depth gg% i Records Date Time Description Depth,Level Legend
RQD Casing  Water (Thickness)
= -] b
[ 1970-2120m | 97 =
— a5 — a9
= B0 -
— 40 —}
= 250 As sheet 2 =1 (4.30pen)
[ gg 450 ¥l
| 21.20 - 22.70,
= ™| 8t =
=, 100 b
. 22.70-23.50m | 99 ]
— f 06/12/2001 ]
= 3.50 =}
b i it e i s St e g o
- EXPLORATORY HOLE ENDS AT 23.50 m. AR VTN
— -
- =
= =
= -
= ]
Groundwater Remarks
Mates ; For explanation of symools ana Project LLANWONNO TIPS Borehole
abbrevialions see kay sheel All depths and reduced
levels in metras. Stralum thicknass given in brackels Project no, 151258 LWT1
tn deglh'columa, Carried out for Rhondda Cynon Taff Sheet 3 of 3
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Borehole Log

Exploration Associates

Drilled by GR/RD Equipment and Methods Ground Level +340.18 m OD
Cable Percussion 200 mm diameter from 0.00m (o 9.30m. Rolary Cored 76 diameter from 9.3 4, i
Loggedby CW bl ussion mi o 9.30m. Rolary Core: mm diamete; Om to 14.30m using Natlonal Grid E 301107.39
Checked by SC . Coordinates N 186446.67
Samples and Tests Strata
Depth Type & No. Records Date Time Description Depth,Level Legend
Casing Water (Thickness)
= 29/11/2001 =] =
= 0.00 =
= = g
[ 1.20-185 C.N=4 1.20 ]
B 1111119 il
[ 1.20-1.50 B1 -
[ 2.00-245 C.N=9 =
L= 1,122,322 m
L. 29/11/2001 =
L2 .40 dry =]
— 3071172001 ... From 2.00 lo 3.00m becoming | —]
ey 2.40 dry very clayey. [_]
ey 2.00-2.30 B2 =
— sis & s i % MADE GROUND: Loose dark =
[ 3.00-3 5 ; ™ | greyand black slightly
= clayey very sandy angular 2L (6.40)
[~ fine to coarse GRAVEL of -
L= mudstone and coal. —]
[ 4.00-445 B4 C.N=8 4.00 dry i}
= 322,222 =3
[ 5.00-545 B5 C.N=8 5.00 dry -~}
- 21/2,2,22 = b
= 7 %
[~ 5.00-645 B6 CN=8 6.00 dry ] : I i
L 222222 i + I
M 30/11/2001 ¥
= 6.50 dry
— RIEEIFIN] Medium dense dark orange brown very clayey —] 840 +333.78
= 6.50 dry sandy slightly gravely angular COBBLES of il (0.70)
= siltstone and sandstone. Gravel is fine to - :
[~ 7.00-745 B7 C.N=13 7.00 dry coarse and angular. =
= 2,212,335 a
., —17.10 +333.08
e Medium dense becoming dense dark orange brown ol
— slightly clayey sandy angular dominantly coarse —
I~ GRAVEL with occasional subangular cobbles of .
| 8.00-B45 ea C.N=29 8.00 dry i i =
= 2317579 siltstone and sandstone. Sand is fine to — (2.00)
F= coarse. ]
= Strong grey fine medium =]
—  g00-9.24 B9 C.50 9.00 diy grained SANDSTONE. Slighty =1
- 5,6/17,33 for 10mm | 03/12/2001 weathered fracture 940 +331.08
= 28d dry discaontinuities are G *
— 05/12/2001 subharizontal closely =
—  5730-935 75 C.50 3;33 gm spaced rough planar tight ] (5.85)
[~ 930-10.80m | 85 25 for 40mm,/50 for with rare sandy silt =
[ 38 10mm A =
infilling. =
Depth ToR Records Date Time R
¢ i Caslng  Water
Groundwatar Remarks
Groundwatar Mat Encountered. Slandpipe piszomeler installed, 19 mm diametar, response zone from 10.50m to 11.50m
Chiselling : 7.10m to 7.30m 30minutes, Chisel, 8.35m 1o 8.80m 30minules, Chisal, 3.00m to 9.30m
60minutes, Chisel
Hole backill : 0.00m to 0.50m Concrele (c), 9.50m o 5.00m Grout (g), 5.00m o 5.50m Banionile (b), 5.50m to
7.00m Bentanite (b}, 7.00m to 10.00m Groul (g), 10.00m to 10.50m Bentonita (b), 11.50m to 12.00m Bentonile (b),
12.00m to 14.75m Grout (g). Surface prolection : Slop Cock Cover
Standpipe Piezometar installad. 13mm diameler, responsa zone from 5.50m to 5.50m.
Moles ; For explanation of symbols and Project LLANWONNO TIPS Borehole
abbreviations see key shaest. All depths and reduced
levels in metras. Stratum thicknass given in brackels Project no. 151258 LWT2
E‘cgfglfr"o%um“- Carried outfor  Rhondda Cynon Taff Sheet 1 of 2
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Borehole Log

Exploration Associates

Drilled by GR/RD Equipment and Methods Ground Level +240.18 m 0D
Logged by  CW See shzel | National Grid  E 301107.38
Checked by SC Coordinates N 18B446.67
Samples and Tests Strata
Depth g(é[; t Records Date Time Description Depth,Level Legend
RQD Casing Water {Thickness)

. 8.30-10.8Cm il

I 75 =

|— 65 —

- 38 -

o 80 =]

= 100 —

— 220 ]

- 50 i

[ 10.80-12.30m | 73 =

= ™| 59 '

= From 12.05 lo 12.28m Non

s intact: Recovered as clayey |

= sandy subangular fine to coarse E

= GRAVEL of carbonised ferrous

= As sheet 1 stained sandstone. —|  (5:85pen)

= ” Al 12.90 lo 13.20m With |

| — 83 occasional subhorizhontal

|- 12.30-13.80m 57 carbonised bands - nol | —

- 80 dislurbed by drifling

B 100 =

- 220 —

= 05/ 1 =5

= 53 ol AL14.25 lo 14.40m with one ]

[ 1380-14.75m | 21 subvertical fracture 70 - 80 |

1 29 degrees terminating on a L

= horizontal fracture. —J

~ 05/12/2001 =1 R

- EXPLORATORY HOLE ENDS AT 14.75 m. s e

E =

: E

= =

o 2

i ]

= 2]
Groundwater Remarks
Moles : For explanalion of symbols and Project LLANWONNO TIPS Borehole
abbreviations see key sheel. All depths and recuced
lavels in metras. Stralum thickness given in brackels Project no. 151258 LWT2
in deplh column.
Scala 1 : 50 Carried out for  Rhondda Cynon Taff Sheet 2 of 2
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Borehole Log

(>
Exploration Associates

Drilled by JRIMJ Equipment and Methods Ground Level +315.04 m QD
Logged by cw ;:i.:laltsjassercussinn 200 mm diameler from 0.00m o 13.40m. Rotary Cored 76 mm diameter from 13.40m to 18.50m using National Grid E 301147.81
Checked by SC G Coordinates N 196319.12
Samples and Tests Strata
Depth Type & No. Records Date Time Description Depth,Level Legend
Casing Water {Thickness}
— 04/12/2001 | e
& 0.00 dry o
= : = g
| 050-1.00 u1 Sample failed i)
= Mo recavery —
- ]
| 1.00-145 B2 C.N=5 From 1.00m Loose, —]
| 141,112 ]
[~ 2.00-250 u3 15 blows 1.80 dry =
| 450mm recoverad —
— .. AL 2.50m becoming very
— sandy. —_|
et = From 3.00m becoming medium
| 3.00-345 B4 C,N=14 3.00 dry -
= 1.211,2,29 dense, —_|
E ] 35
[ 375-385 us 20 blows Sample ] 5
| failed _ < :.0.
= No recovery ] PRI
iy £.00-4.50 us 43 blows 3.80 ] g&f:’.
= = R
- ] S
. - v,.gﬁ‘ «
4.50 Dy M 2 ; =) e eTevel
= ADE GROUND: Medium dense SRR
[ dark grey and black clayey = CREIRE,
= o 7
- 4750880 s 2%}'&5}?_3 b o sandy angular fine fo = :&i"&
e, coarse GRAVEL, with T o7 BRSO
- occasional subangular - ' o
= cobbles of mudstone and Z| S
= — !
[~ 550-580 us 25 blows Sample | 5.40 dry | coal = SRLL
— Ma recovery .. From 5.75m with soft grey | .:.. 2
[~  575-820 B10 C.N=15 570 CLAY pockets, =] bOSsie
B 2313248 = s
T — ugo:: X
= . 8 y
[~ 650-7.00 Ut Sample failed 6.40 =]
= Mo recovery —
[ 04/12/2001 =]
i 7.00 dry _
ey 05/12/2001 =}
B 7.00 dry =]
[ 7.00-7.50 2 30 blows 7.00 dry _|
= 450mm recovered =
— .. From 7.75m becoming less |
[~ 775-820 B13 C,N=20 7.75 dry sandy "
= 3,5/5,6,5.4 —
[ 850-9.00 U14 50 blows 8.40 dry .
= 450mm recoverad =
= = %& i
= e »
= — %."‘ .\‘f{ R
[~ g25.270 815 C.N=17 9.20 dry . L
= 2213454 — Oé’\\c
N o= A g
[ ] bl
= = ({X({x
- 5 sl
- -~ ﬁ&_,& X
Groundwater Ramarks
Mo. Struck Behaviour Monitor ground water. (20mins)
. o 1 Slandpipe piezometer installed, 19 mm diameter, response zona from 11.00m to 12.00m
1 950m Rising to 9.40m after 20 mins. Sealed 11.00. Hale backfill : 0.00m to 0.20m Caoncrete (¢}, 0.20m to 5.30m Grout (g), 6.50m ta 7.00m Benlanite (b), 9.00m lo
: entonita (b), 2.50m to im Grout (g), 10.50m o 11.00m Benlonite (b), 12.00m to 12.50m Bantonite (b},
9.50m Benlenite (b), 2.50 10.50m Grout (g), 10.50 11.00m B {b), 12.00: 12.50m Bentonitz (b},
12.50m to 18.50m Groul (g). Surface protection : Stop Cock Cover
Standpipe Piezometer installed, 19mm diameter, response zone from 7.00m 1o 9.00m.
Notes : For explanation of symbols and Project LLANWONNO TIPS Borehole
abbreviations see key sheal. All depths and reduced LWT 3
levals in meires. Stratum thickness given in brackets Project na. 151258
isl'l dleﬁl‘h Csﬂéum“- Carrled out for Rhondda Cynon Taff Sheet 1 of 2
cale 1 :
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Borehole Log

Exploration Associates

Scala 1: 50

Drilled by JRIMJ Equipment and Methods Ground Leval +315.04m QD
Loggedby CW See sheel 1 Natlonal Grid  E 30114781
Checked by  SC : Coordinates M 196319.12
Samples and Tests Strata
Depth Type & No. Records Date Time Description Depth,Level Legend
Casing Water (Thickness)
[ 10.00 - 10.40 B16 c.9 10.00 damp = 3
| 2,1/2,2,1,4 for 25mm _
[ As sheet 1 =] (10.75)
3 = '
| 10.£0-11.00 819 — : A 1075 +304.
L i 3 S5 F Very stiff slightly sandy slightly gravelly adl 0eB L
[ 0= 1100 : 450mm ,et::";iered : ) SILT. Sand is fine to coarse, gravel is angular 11.00 +304.04 [T R
= to subangular fine to coarse of siltstone and = ]
I~ sandstone. =] A B
- 11.50 D18 | .I -
B Very stiff orange brown slightly sandy slightly I et
= {4daw12:15 s 5‘4_,45:',5229 for 1175 ey gravelly SILT, with occasional subangular to =l KR
s 20mm subrounded cobbles of sandstone. Sand s fine el n Pk
2 to coarse, gravel is angular to subangular of 7
L siltstone and sandstone. =]
[ 1250-12.84 B20 C,50 12.50 dry ‘
= 4,1115,20,15 for —] 12.50 +302.54 ]
[ 40mm 05/12/2001 Sandstone.** =l {0.50)
[ 13.00 dry -]
[=r 06/12/2001 —| 12.00 +302.04
= 06/12/2001 =
. 13.40 dry Z)
[ 13.40- 13.50m 07/12/2001 _
= 13.40 dry _]
[ 1340-13.42 C.50 13.00 dry .
R 25 for 10mm /50 for . 1
n 10mm Orange brown generally weak occasionally =
L_ moderately weak SANDSTONE. Highly weathered. —
= ‘1‘: :t fracture discontinuities are extremely closely
— 1380-15.00m [t | o spaced randomly orientated generally non — :
[ intact: Recovered as sandy angular fine to =
= coarse GRAVEL. =]
= 60 ¥
[ 15.00- 15.50m g n
s From 15.50 to 15.90m Non—— 15,50 4269 54
— intact: Recovered as very | ] '
- clayey sandy angular fine lo | _]
» medium GRAVEL of sillstone.
= &7 =]
[~ 1550-17.00m | 35 ‘ -
. 0 Very weak becoming -
= : moderately weak dark grey =]
i = SILTSTONE. Moderately =
— 240 weathered fracture .
e discontinuities are From 17.00 lo 17.40m non {3.00pen)
B horizontal closely spaced intact: Recovered as clayey | —]
B planar smooth moderately slightly sandy GRAVEL of | _]
. sillstone.
=L open with some clay ==
- 83 infill. =
[~ 17.00-18.50m | 43 =
& 0?!12.’2043: =
L 18.50 dry =
[ e s i T e S LS S, S ST T RS SRS 20654 T
- EXPLORATORY HOLE ENDS AT 1850 m. =
- =
Dapth TCR Records Date Time )
¥ 333 It Casing Water
Groundwater Remarks
No. Struck Behaviour TCRISCR/RQD: 13.40m to 13.50m /0
Chiselling : 11.80m to 12.50m 105minutes, Chisel, 12.50m to 13.00m 75minutes, Chisal, 13.00m to
13.40m 90minutes, Chisel
Motes : For explanation of symbols and Project LLANWONNO TIPS Borehole
abbraviations saa key sheel. All depths and raduced
I_et.-als in metras. Siratum thickness given in brackels Project no. 151258 LWT3
in depih column. Carrled out for Rhondda Cynon Taff Sheet 2 of 2




Borehole Log

Exploration Associates

09/05/2002 11:08:30 ESGLog v2.10

Drilled by JRIMJ qulipr;ent and M;c;gods 2 L = Ground Level +328.50 mOD
Logged by cwW abla Percussion mm diameter from 0.00m lo 10.50m. National Grid E 10122155
Checked by SC B Coordinates N 126298.20
Samples and Tests Strata
Depth Type & Na. Records Date Time Description Depth,Level Legend
Casing Water (Thickness)
= 73/1212001 . o )
= 0.00 . R
eelay
[ — ::bo: ¢
[ 050-095 B1 1C;.N1=21 From 0.50m Very loose. —| ":.'.:
- LA = oaterels
- —4 0’6’:\’%
X, £
— - :0“::&0'
| — S
- S5 .of‘&
=, s < :;;.:, g 2
: -1 o .QQO‘O'
b 1.25-1.75 Uz 20 blows : 33323:"":‘
450mm recovered e
o= =1 SRR
= o~ S
— - 'o2e®,
= ) :‘;:0:.::0
. 1.75 D3 " S X
[~ 200-245 B4 C.N=6 2.00 dry From 2.00m Becoming medium ] :::::::".'
— i 3 . d — (ot
11,224 dense. R
I REEREd = At
- - (X
= SR
-3 0.%0.:.0'0
— -t 0‘0’0"
— - Sy
I =] ‘:s‘o:’ &
[~ 275-325 us 16 blows 2.50 dry = s
L 450mm recovered KK
= RS
. — ’o:o.og:‘?:
[ = S
. 3.25 D& =] :k’:g‘"
i _ ey
[ 350-395 B7 C.N=17 3.50 dry = SRS
= 2214553 = S
(XXX
= =3 :’::o o>
- — ] (AN
5 . = en et
=5 MADE GROUND: Medium dense dark grey and black = (SRR
— slightly silty sandy angular fine to coarse —| (8.25) ."oz":’
[ 425-475 us 25 blows 450 dry | GRAVEL of mudstone and coal. ] LR
I 450mm recoverad - KRR
R,
= = SR
= 4.75 D3 = 5 E’K’i"
= i = >
[~ 500-545 B10 C.N=9 5.00 dry =
[ 122,223 =
s 13/12/2001 _
[ 5.70 _.
= T4/12/2001 =]
B 5.70 &
[ 575-8.25 U1 25 blows 5.70 dry ]
(== 450rmm racovared
B 6.25 D12 =
[ 550-895 B13 C.N=15 6.50 dry =
= 133,444 =
5 ... From 8.50 lo 7.75m becoming | —
[~ 725-775 U4 __ 33 blows 7.20 dry slighlly ciayey. |
B 450mm recovered =1
= 7.75 D15 -
[ 8.00-845 Bi6 C.N=21 8.00 dry jim
| 1414558 -]
E 25 +32025 [
| 8.50-870 ut7 50 h'%\:”segﬂmp'ﬂ 8.40 dry Medium dense orange brown slightly silty sandy —
— N% recovery angular fine ta coarse GRAVEL of siltstone and =) (1.00)
|  875-9.20 B18 MN=28 B.75 dry puf ’
— 555689 sandstone. ]
= g Recovered as: Very dense orange brown slightly =]
i —19.25 +319.25
— - " g 5 p clayey sandy angular fine to coarse GRAVEL, i
= S b = bl:?:i?ed?mp ° ' 2 wilh seme subrounded cobbles, of moderately e 125)
[ No recavery weak weatherad sandstone. Sand is fine ta | s
L 9.75-9.93 820 C.50 975 dry I
- 25 for 70mm.- for coarse,
[ Ommi25 for 50mm,25 | — | — S - | - — 1 oo y———)
for 33mm
Groundwater Remarks
Groundwaler not encountarad. Chiselling : 9.75m to 10.50m 120minutes, Chisel
Hale backfill : 0.00m to 10.50m Arisings (a). Surface protection : <none>
Noles : For explanation of symbols and Project LLANWONNO TIPS Borehole
abbraviations see key sheet, All depths and raduced
levels in melres. Stratum thickness given in brackets Project no. 151258 LWT4
in depin column. .
Sca?gl .50 Carrled outfor  Rhondda Cynon Taff Sheet 1 of 2




09/05/2002 11:08:32 ESGLog v2.10

Borehole Log

Exploration Associates

Drilled by JRMY
Logged by cw See sheet 1
Checked by SC

Equipment and Methods

Ground Level +328.50 m 0D

National Grid ~ E 301221.55
Coordinates N 196298.30

Scale1:50

Samples and Tests Strata
Depth Type & No, Records Date Time Description Depth,Level Legend
Casing Water (Thickness)
— El
[ 14/12/2001 As sheet 1 - (1:25pen)
- 10.50 i
= e TG s e B S — T ] 10.50 +318.00 [
- EXPLORATORY HOLE ENDS AT 10,50 m. g 12
= 13/12/2001 ]
= 2
[— Tl
[, 13112/2001 |
i 0.00 =3
[ =
= =
Groundwatar Remarks
Maoles : For explanalion of symools and Project LLANWONNO TIPS Borehole
abbrevialions see key sheat, All deplhs ar]d reduced LWT4
levels in metras, Stratum thicknass given in brackels Project no. 151258
in deplh column. Carried out for Rhondda Cynon Taff Sheet 2 of 2




09/05/2002 11:08:33 ESGLog v2.10

Borehole Log

Exploration Associates

Orilled by MJ Equipment and Methods Ground Level
Loggedby  CW Rotary Open Hole 115 mm diameter from 0.00m lo 11.70m. Rotary Cored 76 mm diameter from 11.70m lo 16.70m. Natlonal Grid
Checked by SC Coordinates
Samples and Tests Strata
Depth TCR Records Date Time Description Depth,Level Legend
g&% it Casing  Water (Thickness)
= 12/12/2001 = c
= 0.00 dry =
= 7 g
B =
= -
= -
b=, See LWT4. (050
= =
—~ - ¥
— | = 1.1
— ] 0]
|
Groundwatar Remarks
Groundwater Mol Encountered. Borehole excavated 7m nerth-west of LWT4,
Standpipe piezometer installed, 18 mm diameter, response zong fram 14.00m {o 16.70m
Hole backfill : 0.00m to 0.30m Concrete (¢}, 0.30m to 7.50m Groul (g), 7.50m to 8.00m Bentanite (b}, 9.80m o
11.00m Bentonite {b), 11.00m to 13.00m Grout (g), 12.00m lo 14.00m Benlonite (b), Surface prolection : Stop Cock
Cover
Standpipe Piezometer installed, 13mm diameter, responsa zone from 8.00m to 9.80m,
Moles : For explanalion of symbels and Project LLANWONMNO TIPS Borehole
abbreviations sea kay shest. All depths and raduced
ievels in melres. Stratum thickness given in brackels Projact no. 151258 LWT4A
in depth column. 3
%cal§1 = Carried out for Rhondda Cynon Taff Sheet 1 of 2




Borehole Log

Exploration Associates

08/05/2002 11:08:36 ESGLog v2.10

Drilled by MJ Equipment and Methods Ground Level
Loggedby CW Ses sheet 1 National Grid
Checked by SC . Coordinates
Samples and Tests Strata
Depth TCR Records Date Tima Description Depth,Level Legend
o Casing  Water (Thickness)

- -} o

— As sheet 1 = (10.50)

=5 —] 1050

[ Recovered as: Very dense orange brown slightly ul

P clayey sandy angular fine to coarse GRAVEL, =

= with some subrounded cobbles, of moderately = (1.20)

= weak weathered sandstone. Sand is fine to =

- coarse. =

s 1211212001 hiE

= 11.50 dry =

= 13/12/2001 —{11.70

= 11.50 dry =]

= a4 From 12.00 to 12.40m One

E subvertical fracture 60 - 70 | —

| 11.70-12.70m gg degrees with red ferrous | ]

= slaining.

& = =5

— e Fram 13.10to 13.20m Non = —

— Intact. Recovered as slightly

- clayey slightly sandy E

> 79 subangular gravel. _|

| 12.70-14.20m g; il

= Strong grey SANDSTONE M

e slightly weathered. 5

= Fracture discontinuities =]

= aralciosely spaced 1 (5.00pen)

= horlzonltal rough planar From 14.20 lo 14.65m Non Intact | —

L open with rare clay Recoverad as slightly sandy | —

i 67 infilling and black. fine ta coarse angular gravel. =

[~ 1420-15.20m | 16 carbonisation. E

. o =z

— 40 =]

B 160 From 14.20 1o 16,70m | —

= 320 subvertical 80 - 70 degrees ||

- rough planar open with | _|

| 98 carbonised and ferrous stained |

= 94 surfaces, | —

| 15.20- 16.70m |

= 137122001 =]

= 11.50 dry —

™ R ey e G e et pra P 16.70

— EXPLORATORY HOLE ENDS AT 18.70 m. -
Groundwatar Remarks
Moles : For explanation of symbols and Project LLANWONNO TIPS Barehole
abbraviations see key sheet. All depths and reduced
levels in metres, Stratum thickness given in brackets Project no. 151258 LWT4A
|SI'1C':;-‘ED|1F‘| _nggumﬂ‘ Carrled out for Rhondda Cynon Taff Sheet 2 of 2




"Borehole Log

09/05/2002 11:08:39 ESGLog v2.10

Exploration Associates

RD/MJ
Ccw
sC

Orllled by
Logged by
Checked by

Equipment and Methods

Cable Percussion 200 mm diameter from 0.00m lo 21 .40m.

air flush,

Rotary Cored 76 mm diameler from 21.40m to 41.50m using

Natlonal G

Ground Level

Coordinates

+314,12m 0D
E 301197.33
N 196273.27

rid

Samples and Tests

Strata

Depth Type & No.

Racords

Date
Casing

Time
Water

Description

Depth,Level
(Thickness)

1.00-1.45

1.00-1.30 B1

1.50 uz

225-270

2.25-2.55 B3

3.00 - 3.50 U4

3.50 DS

3.75-4.20

3.75-4.00 Bs

4.50 - 5.00 ur

5.00 DB

5.25-5.70

5.25-5.50 B9

6.00-8.50 uto

6.50 D11

6.75-7.20

675-7.00
6.75-7.00

7.50-8.00

8.00 D15

8.30 - 8.65

8.30 - 8.60 (8311

9.30 - 9.80 u17

5.80 (o}1: ]
9.90-10.35

9.90 - 10.20

]llli|llIi|IIJf[llIJIIIIIIIiIl|lJ]i|IIIJ|li|l|III]|II[i||I|IIiIIJI]IiII||IJi‘I]J|||!ll!ltllt|]ll||lll

819

C.N=6
1,12,1,21

25 blows Sample
failed.
No recovery

19 blows
450mm recoverad

C,N=3
23322

28 blows
450mm recovered

C.N=15
32/4.434

27 blows
450mm recoverad

31 blows
450mm recovered

C.45
10,11/14,1417

31 blows
450mm recovered

C.N=2
247,79,

[}

05/12/2001
0.00

05/12/2001
8.20 dry

Coarse.

06/12/2001
8.30

. dr:
830 4

dry

From 1.00m Loose.

MADE GROUND: Dark grey and
black sandy angular fine

to coarse GRAVEL of

mudstone ironstone and

coal. Sand is fine to

From 5.25 becoming Medium
dense.

From 7.50m becoming generally
dense,

a
|
l
|
l

(10.50)
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Groundwater

Fram 11.50 to 13.20m becoming damp.

Remarks

Unidenlified cbstruction 8.30 (o 5.30m.
Slandpice piezometer installed, 19 mm diameter, response zone from 14.50m 1o 15.50m

Chiselling : 8.00m lo 9.30m 300minutes, Chisel
Hole backiill : 0.00m to 0.30m Concrele {c), 0.30m la 10.00m Greut (g), 10.00m la 11,00m Banlcnite (b), 13.00m lo
13.50m Benlonite (b), 13.50m lo 14.00m Grout (g), 14.00m to 14.50m Bentonite (b), 15.50m to 16.50m Bentonite (b),
16.50m tg 21.40m Grout {

, . Surface orotection : Stop Cock Cover

in depth column.
Scale 1:50

Maoles : For explanation of symbols and
abbrevialions see key sheet. All depths and reduced
levels in metres. Stratum lhickness given in brackels

Project

Praoject no.
Carried out for

LLANWONNG Tpgeter ms

151258

Rhondda Cynon Taff

talled, 19mm diameler, responsa zone lrom 14,500 10 15 50m.

s )

le

LWT5

Sheet 1 of 5




09/05/2002 11:08:42 ESGLog v2.10

Borehole Log

Exploration Associates

Drilled by RO Equipment and Methods Ground Leval +314,12mOD
Loggedby CW See sheet 1 Natlonal Grid  E 201187.33
Checked by SC Coordinates N 196273.27
Samples and Tests Strata
Depth Type & No. Records Date Time Description Depth,Level Legend
Casing Water ({Thickness)
— o) ICH
o As sheet 1 ] (10.50)
[ 10.50-11.00 uzo 35 blows =
= 450mm recavered _]10.50 +303.62
== 11.00 D21 =]
[~ 11.20-1165 B22 = 11
- 11.20-1168 S wel | MADE GROUND: Medium dense light and dark orange — 11
= e brown very silty very sandy subangular to = :
- subrounded fine to coarse GRAVEL of mudstone, -] .
— siltstone, sandstone and ironstone.  Sand is = (2.70)
[~ 12.00-12.50 uz3 3 blows Sample fine fo coarss, =
H ailed. =
B Mo recovery ... At 11.50m with very sandy SILT / very - s
[ silty SAND pockets. Sand is fine to coarse. = ;
[ 1275-1320 C.N=14 wet =
L 2,2/4,4,33 =
5 13.20 D24 _]13.20 +300.92 [
[ 1350-14.00 uzs 19 blows )
| 450mm recovered =i
. ?E%o 212001 3 =
= i i Firm orange brown mottled grey slightly sandy )
= 0182001 oo | gravelly CLAY. Sand is fine to coarse, gravel =
[ 14.00 D26 : . is subangular to subrounded of weak mudstone, = (2.30)
[ 14.30-14.75 C,N=26 1 =] :
= 556,668 siltstone and sandstone. s
[ 14.30 - 14.60 B27 =
.~ 15.00 - 15.50 uzs 39 blows =
= 450mm recovered =
‘E =
— 15.50 D29 —115.50 +298.82 |7
[~ 1575-16.15 C,50 -]
Lz 9,10/9,15,17,9 for ]
R 25mm =
[ 1575-16.25 B30 =
— ]
B = g
[~ 1675-17.07 C.50 =
- 10,15/18,21,10 for =
= 15mm =]
| 16.75-17.25 B31 ]
[ 07/12/2001 =]
L. 17.60 16.20 i
= T Very dense clayey very sandy subangular to o
B ??‘_65 200 18.20 subrounded GRAVEL of sandstone, with some = (5.00)
. 17.75-17.91 C,50 subangular cobbles of sandstone. il
= 20,5 for Smm/40,10 P
[ for Smm —
[ 17.75-1825 B32 =
[~ 18.75-18.99 C.46 =
n 9,11/35,11 for 15mm =i
[ 18.75-19.25 B33 -
- -
— —1
[ 19.25-1957 C,50 )
- 7.14119,20,11 for =
- 20mm =
[ 1975-20.50 834 =
Groundwater Remarks

Chisalling : 15.50m to 16.75m 180minutes, Chisel, 16.75m lo 17.60m 135minutes, Chisal, 17.60m lo
19.75m 240minutes, Crusel, 19.75m to 20.50m 105minutes, Chisel

in depth column.
Scale1:50

Motes : For explanatian of symbols and
abbravialicns see key sheet, All depths and reduced
levels in metres. Stralum thickness given in brackels

Project

Project no.
Carrled out for

LLANWONNO TIPS

151258
Rhondda Cynon Taff

Borehole

LWTS

Shest2 of 5




Borehole Log

Exploration Associates

0%/05/2002 11:08:45 ESGlLog v2.10

Drilled by RD/MJ Equipment and Methods Ground Level  +31412m 0D
Loggedby  CW Sea:shestil Natlonal Grid  E 301197.33
Checked by SC : Coordinates N 196273.27
Samples and Tests Strata
Depth Type & No. Records Date Time Description Depth,Level Legend
Casing Water {Thickness)
e = g
— As sheet 2 = (5.00)
— 2% o3 . 20.50 +293.52 [:
e Stiff dark grey mottled black and yellow = bt ’
| 2075-21.20 C.5N=2 gravelly CLAY. Gravel is angular fine to coarse = (0.60)
[ 2075-21.10 B36 3,455,810 of siltstone and mudstone. Ty
E o L, Very weak to weak grey MUDSTONE: Recovered as 2110 48802
= : : very clayey slightly sandy GRAVEL. =3 {0:40)
| i 10/12/2001
| £ 1.40 ] 21.50 +282.82
| 2140-21.58 Dar 5,50 21.40 16.20 -
= 25 for 70mm,/29,21 i
E for: 30rmm .. From 21.50 o 22.70m Non | —
= intact: Recovered as gray [}
= 100 clayey sandy GRAVEL of | ]
[ 21.50-23.00m 490 weatherad sandstone. | _|
= Very weak dark grey =
- SILTSTOME. Highly =]
- 8o | ni weathered to non intact, From 23.00 lo 24.50m Non | —}
™ 2300-2450m | © 20 fracture discontinuities intact: Recovered as grey sandy | 7] (4.50)
L 0 |70 are extremely closely GRAVEL of siltslone. | ]|
— spaced and randomly ]
— orientated. .
y 100 From 24.70m lo 25.80m Non [ _]
L 13 intact: Recovered as grey | —
| 24.50 - 26.00m 0 clayey sandy GRAVEL of | —
= silisione. | —
g —| 26.00 +288.12 [TTTTIEI
= 100 =
[ 26.00-27.50m | 100 =]
= 58 73 =
I Strong dark grey fine to medium SANDSTONE. =
= ;"0' Moderataly weathered fracture discontinuities = (5.70)
= g0 | 200 are horizontal closely spaced smooth planar and = ¥
[~ 27.50-29.00m | 99 tight. |
- ar -
[ 59 .
| 29.00-30.50m | gg |
o 99 ]
Depth TCR Records Data Time - - - - - - - - - - - - 7/
. —ied 3 Casing  Water
Groundwater Remarks
Chiseiling : 21.10m to 21.40m 80minutes, Chisal
Notes : For explanation of symbols and Project LLANWONNO TIPS Borehole
abbreviations see key shest, All deplhs and reduced
levels in metres. Stratum thicknass given in brackels Project na. 151258 LWT 5
in depth col B :
Ecaleenl :Cgoum" Carried out for Rhondda Cynon Taff Sheet 3 of 5




08/05/2002 11:08:48 ESGLog v2.10

Borehole Log

Exploration Associates

Scale 1:50

Drilled by RD/MJ Equipment and Methods Ground Lavel +314.12m QD
Loggedby  CW See sheet 1 National Grid ~ E 301187.33
Checked by SC Coordinates N 196273.27
Samples and Tests Strata
Depth ;E_E; # Records Date Time Description Depth,Lavel Legend
ROD Casing Water [Thickness)
[~ 29.00 - 30.50m a9 -
= 29 v
= 99 ol
— NI =
E 70 ]
200 =
- As sheet 3 = [5.70)
= o5 i=
— 3050 -32.00m | 68 =
— 67 NI Mon intact: Recovered as grey | ]
[ :: sandy GRAVEL of sandslone. L]
= —] 31.70 +282.42
B =
| — —
[ Weak to moderately weak dark grey SILTSTONE. .
= 97 | Slightly weathered fracture discontinuities are =
[~ 3200-3350m | 92 | 7g horizontal closely spaced smooth planar and 1 2o
2 47 200 tight. -
& Weak black COAL. Recovered as angular fine to y
=) coarse GRAVEL. 33.80 +280.22
= o8 —| 34.10 +280.02
[~ 3350-35.00m | BO ]
[ 42 =]
(= =]
= 1011212001 =]
= 35.00 =
[~ 35.00-38.50m | 93 =
Jee 35,00 - 36.50m 55 =
= Weak to moderately weak dark grey fossiliferous ]
— SILTSTONE. Slightly weathered fracture -
- 9 discantinuities are horizontal closely spaced ]
200 . = (7.40)
= 9 | 400 smooth planar and tight. -
[~ 26.50- 38.00m E? =
— ...From 36.00m becoming maderately strong. -1
B - g
E 38,00 - 36.50m gg E
fra ag =]
[ 3950-41.00m | 99 =)
E &9 7
Groundwater Remarks
Notes : For explanation of symbals and Project LLANWONNO TIPS Borehole
abbravialions see key sheet. All deplhs and reduced
levels in mefres. Siratum thickness given in brackels Project no. 151258 LWT5
in depfn calumn, Carrled out for  Rhondda Cynon Taif Sheet 4 of 5




Borehole Log

Exploration Associates

09/05/2002 11:08:50 ESGLog v2.10

Drilled by RD/MJ Equipment and Methods Ground Level +314.12m 0D
Loggedby  CW See sheel 1 Natlonal Grid  E 301197.33
Checked by 3C Coordinates N 196273.27
Samples and Tests Strata
Depth TCR Records Date Time Description Depth,Level Legend
gglﬁj If Casing  Water (Thickness)
[~ 3250 - 41.00m =
. 99 )
ES 99 —
- 69 | 70 —
— 200 As sheet 4 =] (7.40pen)
[ 400 .
— 100 =]
[ 41.00-41.50m | 100 5
— 60 10/M12/2001 —
— EXPLORATORY HOLE ENDS AT 41.50m. Sl #2725
Groundwater Remarks
Moles : For explanation of symbels and Project LLANWONNO TIPS Borehole
abbraviations see key sheel. All depths and reducad LWT5
!evels in metras. Stratum thickness given in brackets Project no. 151258
;‘CC;IEGP':‘:C%U“‘”- Carrled outfor  Rhondda Cynon Taff Shest 50f 5




09/05/2002 11:08:53 ESGLog v2.10

Borehole Log

Exploration Associates

Drilled by

JRIMJ

Cw

Equipment and Methods
Cable Percussion 200 mm diameter from 0.00m to 15.50m.

Rotary Corad 76 mm diameter from 15.50m to 20.50m with

Logged by

ir flush,
Checked by i

SC

+303.64 m OD
E 301183.12
N 18624998

Ground Level

Natlonal Grid
Coordinates

Samples and Tests

Strata

Depth Type & No. Records

Date
Casing

Time
Water

Description

Depth,Level
(Thickness)

0.50 - 1.00 ut 14 blows Mo recovery

No recovery

1.00-1.45 B2 C,N=3

11,11

1.75-225 u3 30 blows

2.50-2.95 B4

C,N=4
(RTAM R

us 25 blows
450mm recoverad

325-375

4,00 -4.45 BE&

50 blows
450mm recovered

475-5.25 u7

5.50-5.90 B8

C.24
3,4/5,5,5.8 for 25mm

8.25-8.75 us 20 blows Sample
failed.

Mo recovery

7.00-7.45 B10

7.75-8.25 un 50 blows Sample
failed.
Mo recovery

8.10-8.30 B12

8.50 - 9.00

9.00 D14

C.N=32
3,719,788

9.25-9.70

|IHIjJII[|I|I_I|IlII|liI!|III1[[IH|!Ili|1|lf]]||t[[[li|lll|il!lI[IIII|1III||[TT|'II'II|IIIIiill[|lll|

06/12/2001
0.00

1.00

1.50 dry

2.50 dry

3.00 dry

4.00 dry

450 dry

5.50 dry

6.00 dry

06/12/2001
7.00

From 1.00m Very loose.

... From 2.50m becoming loose
wilh some angular cobbles of
slag and ironstone.

MADE GROUND: Very loose
becoming medium dense dark
grey and black very sandy
angular fine to coarse
GRAVEL of mudstone and
coal.

... From 4.00m becoming
slightly silty.

.. From 7.00m becoming very

071212001
7.00

7.00 dry

8.00 dry

9.25 dry

clayey.

Pogoaboraa oo b b tvooa o b b brero bevna bovnn bowas bovnalonay

Stiff grey mottled brown slightly sandy
gravelly CLAY, sand is fine to coarse, gravel
is angular fine to coarse of mudstone,
siltstone and sandstone.
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8.10 +295.54 [

{2.00)

Groundwater
No. Struck Behaviour

1 5.40m Rising to 8.20m after 20 mins.

Remarks
Moanitor groundwater levels (40 mins).

Chiselling : 9.30m lo 9.50m 30minutes, Chisal

16.50m ta 20.50m Grout {g). Surface pratection : Slop Cock Caover

Standpipe piszomeler installed, 19 mm diameter, response zone from 14.50m to 18.50m

Hole backiill : 0.00m o 0.30m Concrate (c), 0.30m lo 5.00m Grout (g), 3.00m ta 5.50m Bentonile (b), 7.80m lo
8.10m Bentonite (b), 8,10m to 14.00m Grout {g), 14.00m ta 14.50m Bentonitz (b), 15.50m lo 16.50m Bentanile (1),

. response zone from 5.50m to 7.60m

Slandpipe Piezometer installed. 19mm di
— S1SEE

Noles : For explanation of symbols and
abbreviations see key sheet. All depths and raduced
|evels in metres. Stratum thickness given in brackats
in depth column,

Scale 1: 50

Project

Project no.
Carried out for

LLANWONNO TIPS

151258
Rhondda Cynaon Taff

Borehole
LWT6

Sheet10of 3




09/05/2002 11:08:57 ESGLog v2.10

Borehole Log

Exploration Associates

Scale 1:50

Drilled by JRIMJ Equipment and Methods Ground Level +303.64 m 0D
Logged by cw See sheel 1 Natlonal Grid E 301183.12
Checkedby SC 4 Coordinates N 196249.98
Samples and Tests Strata
Depth Type & No. Records Date Time Description Depth,Level Legend
Casing Water (Thickness)
[~ 10.00 - 10.50 Ul6 33 blows 9.80 dry =
[ 450mm recoverad \AS sheel 1 % e
[ 10.50-11.00 u17 30 blows 10.30 dry =]
= 450mm recovered =
L Stiff light and dark arange brown sandy -
o =l u tic blc};?eg_ampfe slightly gravelly SILT. Sand is fine o coarse, = (1.90)
— Na recavery gravel is subangular to rounded of siltstone -~
o and sandstane. =
| 11.50-11.85 B19 C,N=439 11.50 dry al
R 5,5M8,11,11,19 =1
[ —] 12.00 +291.64 [
- Stiff to very stiff orange brown sandy slightly =)
- gravelly SILT, with occasianal subrounded ]
| . 12.50-12.95 B20 C,N=38 12.50 dry cobbles of sandstona. Sand is fine to coarse, ] (1.00)
- 4,5#6,11,10,8 gravel is subrounded to rounded fine to coarse Ij
— 07/12/2001 of siltslone and sandstone. —
= 13.00 dry =]
= 10/12/2001 | 13.00 +250.84
ko~ 13.00 damp l
. 13.25-13.36 B21 C,50 13.20 dry =
iz 13,12 for 10mm/S0 for =
= 20mm —
= Recovered as: Very dense -
= & d orange brown =
| 14.00-14.45 B22 C,N=39 14.00 dry QV_EY an s
= 5,7/9,9,11,10 slightly clayey sandy =
— subangular fine to coarse = (2.50)
— GRAVEL of mederately ... From 14.50mwith no clay
— strong weathered becoming very sandy. —_|
[= sandstone. =
[~ 1475-15.11 B23 C.50 14.70 dry .
is 4,7/7,8,35 for GOmm .
o 10/12/2001 =
= 15.50 —_
11/12/2001 | 15.50 +288.14
[l 15.50 =1
[~ 15.50-15.55 C.50 15.00 14.90 i
Jul a8 25 for 40mm, /S0 for =
| 15.50-16.50m | 80 10mm =9
- 33 ]
— Generally moderately weak |
i to moderately strong =]
— locally very weak non =
i intact grey brown ==
— 54 SANDSTONE. Highly =]
[~ 16.50-18.00m | 31 weathered to moderately =
= g weathered, fracture =
= NI discontinity set 1 is _
o= 100 subvertical 60 - 70 ] (5.00)
B 230 degrees widely spaced =
=5 rough planar moderately ... From 18.00 to 18.50m Nen [ _|
L. open with very clayey intact: Recovered as clayey | ]
| z sandy angular fine lo coarse | —
- 80 i FracPure GRAVEL of sandslone. | —
| 18.00-13.00m | 48 set 2 are subhorizontal
= 42 closely spaced rough =
= 1;»“13*‘2001 planar moderalely open i
= - with sandy clay infill. S
= 12/12/2001 =
b 15.50 =
e —
= B 52
| 19.00-20.50m | 33 ... From 19.40 10 20.40m Nen
- 15 intact: Recovared as clayey
= GRAVEL angular fina to coarse
I~ of sandslone.
Depth TR Racords Date Time S = S
e e | If Casing  Water
Groundwater Remarks
No. Struck Behaviour Chiselling : 11.80m to 12.00m 80minutas, Chisal, 12.00m to 12.50m 30minutes, Chisel, 12.50m to
13.00m 75minutas, Chisel, 13.00m to 13.80m S0minutes, Chisal, 13.80m to 14.00m 60minutes, Chissl,
2 15.10m Rising to 14.70m after 20 mins. 14.50m lo 15.00m SOminutes, Chisel, 15.00m to 15.50m 30minutes, Chisel
Mates : For explanation of symbals and Project LLANWONNQO TIPS Barehole
abbravialions see key sheel. All depths and reduced LWTG
levels in metras, Stratum thicknass given in brackets Project no. 151258
in depih column, Carrled out for ~ Rhondda Cynon Taff Sheet 2 of 3




09/05/2002 11;08:59 ESGLog v2.10

Borehole Log

Exploration Associates

Scale1:50

Drilled by JRIMY Equipment and Methods Ground Level +303.54 m OD
Logged by CW See sheet 1 Mational Grid ~ E 301183.12
Checked by SC Coordinates N 1962459.98
Samples and Tests Strata
Depth TCR Records Date Time Description Depth,Level Legend
3%% If Casing  Water (Thickness)
—— Frorrt SRS
- 19.00-20.50m [ g5 | intact: Recovered as clayey | g
= 33 | 100 12/12/2001 As sheet 2 GRAVEL angular fine locoarse | T|  (5.00pen)
— 15 | 230 15,50 of sandstone.
=  T11 | TEimaima e el e S R A REE— 14
B EXPLORATORY HOLE ENDS AT 20.50m. —J20.50:4283.
= =
= E
2 =
— =
=
= =
= -
Groundwater Ramarks
M. Struck Behaviour
Naolas : For explanation of symbols and Project LLANWONNO TIPS Borehole
abbrevialions see key sheal. All depths and reduced LWTG
levels in metres. Stralum thickness given in brackets Project no. 151258
in depth column, Carried out for  Rhondda Cynon Taff Sheet 3 of 3




Borehole Log

Exploration Associates

09/05/2002 11:02:02 ESGLog v2.10

Drilled by JRMJ Equipmeant and Methods Ground Level +287.33 m 0D
Cable Percussion 200 mm diameler from 0.00m lo 14.75m. Rolary Cored 76 mm diameler from 14.75m to 24.75m using 5
Logged by CW aitfuah. National Grid E 301145.79
Checked by SC Coordinates M 196204.58
Samples and Tests Strata
Depth Type & No. Records Date Time Description Depth,Level Legend
Casing Water {Thickness)
1 11122001 =
- 0.00 dry =
= -
[~ 050-095 B1 =2 From 0.50m very loose. —|
2 A&5-435 uz 20 blows 1.20 =
[ 450rmm recoverad -
= 1.75 D3 =
[~ 200-245 B4 C.N= 2.00 dry =
= 1,-1,-1,- -
[ 275-325 us 15 blows 2.70 dry &
" 450mm recovered ]
i 3.25 D5 =
[~ 350-385 B7 i CﬂN1=? 5 3.50 dry From 3.50m becoming loose. —|
= MADE GROUND: Loose becoming medium dense dark —|
= grey and black slightly clayey, sandy, angular ] (8.30)
[~ 425-475 us 16 Bl 420 oy ﬁpe to coarse GRAVEL of ash, coal and -
= 450mm recovered siltstone. =]
i 475 Dg =}
[~ 5.00-545 B10 C.N=5 5.00 dry 5=
E= 1.211.1.2,2 ]
[~ 575-625 Ut 22 blows 5.70 dry =]
L. 450mm recoverad =
[ 6.25 D12 = i
[~ 650-895 B13 C.N=15 6.50 dry From 6.50m becoming medium ] :
Lo 2,214,435 dense. "]
[~ 725-775 ut4 40 blows 7.20 =
| Mo recovery -
= 7.75 D15 -
[~ 8.00-845 Bi& C.N=27 8.00 dry =
o= 24/4.58,10 -
= =] P
= 1830 +279.08 [
| 8.50-9.00 u17 32 blows a.40 dry =7 "
| 450mm recoverad ]
b= 9.00 D ;B Sl G Firm to stiff orange grey slightly sandy )
[ RS his 144577 ' oy gravelly CLAY. Gravel is fine to coarse angular = {1.95)
B sandslong. -
[ g975-10.25 uzo 40 blows 9.70 damp i
= 450mm racoverad =
Groundwater Remarks
No. Struck Behaviour Manitor groundwaler (20mins).
- Standpipe piezomeler installed, 19 mm diameler, resgonse zone fram 12.00m lo 14.00m
1 10.00m Rising lo 9.75m aftar 20 mins. Chiselling : 5.50m to 9.75m 45minutes, Chisal
Hole backilll : 0.00m to 0.30m Concrate (c), 0.30m to 5.30m Groul (g), 5.30m o 5.80m Benlonile (b), 7.80m o
8.30m Bentonite (b), B.30m to 11.00m Grout (g), 11.00m lo 12.00m Bentenitz (b), 14.00m to 15.00m Bentonila (b),
15.00m 1o 24.72m Grout (g), . Surface prolection : Step Cock Caver
Slandpioe Piezomeler installed. 1%mm diameter. response zane from 5.80m lo 7.80m.
Moles : For explanation of symbols and Projact LLANWONNO TIPS Borehole
abbreviations see key sheel. All depths and reduced LW
levels in metres. Stratum thickness given in brackels Project no. 151258 T?
I‘;::F;T I‘-;—‘é“"”"- Carrled out for Rhondda Cynon Taff Sheet 1 of 3




02/05/2002 11:09:06 ESGLog v2.10

Borehole Log

Exploration Associates

Drilled by JRIMJ Equipment and Methods Ground Lavel +287.29 m OD
Logged by  CW See sheel 1 National Grid ~ E 301145.79
Checked by SC . Coordinatas N 196204.68
Samples and Tests Strata
Depth Type & No. Records Date Time Description Depth,Level Legend
Casing Water (Thickness)
p—
= 13% g /2001 As sheet 1 < b on _:' [F]
= 10.25 D21 : = 10.25 +277.14 [=« =
| 10,50 - 10.62 B22 C.50 10.50 8.80 o |
— 17.8 for 20mnv50 for ]
= 20mm =
[ 1125-11.70 B23 C.N=29 11.25 9.30 ]
| 10,13/9,7.5.8 ==
- Dense lo very dense clayey sandy angular to 3
— subrounded GRAVEL of siltstone, with some =
= cobbles and occasional boulders. Sand is fine - 520)
L 12.00-12.45 B24 C,N=33 12.00 10.10 4 i)
. 7,10/9,104,10 to coarse. |
[ 1275-13.10 825 C,50 12.75 10.15 =
= 6,9/14,13,23 for 45mm -t
[ 13.50- 1361 B26 C,50 13.50 10.20 =
- 7 for 25mm, 12 for = 13.45 +273.94
KR 25mmy50 for 60mm =
- Very weak, highly weathered orange brown —
[ 14.00- 14.44 B27 %.?2 - 14.00 10.70 SILTSTONE, recovered as silty sandy and angular = (1.05)
W 8,7/8,12,14,15 for ]
= S0mm fine to coarse gravel. -
. 14.00 Dz8 =
[= 12/12/2001 —] 14.50 +272.89
— i 1450 112 From 14.75 lo 15.10m Non |
i NI 14/12/2001 intact: recavered as a slightlly | _|
E= g pbgN| 75 ugg — clayey angular fine io coarse
b 4. - i . ; fi
L. 25 for 80mm, /50 for BREVELy i
ik 10mm =
5 95 il
| 14.75-16.25m | 38 s
— 0 Weak orange brown and grey —
E SILTSTONE. Highly o
- weathered to locally not =)
— intact, fracture =
P~ discontinuities are . —
— ientated ve rom 16.25 lo 16.75m Non | — 175
— randc:m‘y Clr‘legt h ry inlact: recovered as a slightly | @.75)
= NI closely spaced roug clayey angular fine lo medium [
[ 0 planar with red ferrous GRAVEL, | ]
— 5 |80 staining and some clay —
[~ 16.25-17.75m | 13 infilling. From 17.05t0 17.35m Non —
— 0 intact: recovered as a clayey |
= subangular fine lo coarse | 7]
— GRAVEL of siltstone. -}
— From 17.65 lo 17.95m Mon =
— inlacl: Recovered as a clayey | —
o4 angular lo subangular fine | 7]
E .. coarse GRAVEL of sillstone, =]
- "  1a.25 +285.14
[ 17.75-19.25m | 52 =
= « Moderately strong to strong grey SANDSTONE. il
- Moderately weathered, fracture discontinuities -
= 20 are mainly harizontal with one subvertical i
— 50 fracture at 18.45 to 18.70m terminating on a — (2.50)
= 100 herizontal fracture. Fractures are closely =
B - spaced rough planar tight with red ferrous —
| 19.25-20.75m | 75 staining. =]
= 4 =3
Depth TCR Records Date Time - - - - - = T e eyl
. o5 | Casing  Water
Groundwater Remarks
MNo. Struck Behaviour Chisalling : 10.20m to 10.50m 45minutes, Chisal, 10.80m to 11.00m 30minules, Chisel, 11.80m to
11.80m 30minules, Chisel, 12.80m to 13.00m 60minutes, Chisel, 13.50m to 14.00m 80minules, Chisel,
14.50m to 14.75m 90minutes, Chissl
Motes : For explanation of symbols and Projact LLANWOMNNO TIPS Borehole
abbreviations see key shesl, All depths and reduced
levels in melres. Stratum thickness given in brackets Project no, 151258 LWTT
in depth column.
5331:1 50 Carrled out for Rhondda Cynon Taff Sheet 2 of 3




09/05/2002 11:09:08 ESGLog v2.10

Borehole Log

Exploration Associates

in depth column,
Scale 1:50

Carrled out for

Rhondda Cynon Taff

Drilled by JRIMJ gquipmant and Methods Ground Level +287.3 m OD
ee sheel 1 2
Logged by cw Natlonal Grid E 301145.79
Chnckaq by SC Coordinates N 18620468
Samples and Tests Strata
Depth EEE i Records Date Time Description Depth,Level Legend
RGD Casling Water (Thickness)
[ 19.25-20.75m = g
— 100 | 30 s
- 73 | 80 As sheet 2 = (2.50)
. 44 | 100 -~ :
& = 2075 +266.84
= Moderately strong and strong interlaminated =
- os | 30 light and dark grey SILTSTONE and SANDSTONE —
| 20.75-2225m | g9 | 50 with rare ironstone nodules. Fracture <] (1.45)
= 20 | 100 discontinuities are horizontal rough planar and —
5T tight with red ferrous staining. =
[ —]22.20 +285.19
= -
E 100 =
[~ 2225-23.75m | 95 =
& Strong grey SANDSTONE. Slightly weathered =]
= ;gg fracture are discontinuities horizontal medium = o8
== 500 spaced rough planar tight with red ferrous =i apen)
[ staining. -
[~ 2375-24.75m | 89 = .
= 85 . :
= 14/12/2001 = i
= 14.50 m :
I EXPLORATORY HOLE ENDS AT 24.75 m. w et
= -1
Groundwater Remarks
No. Struck Behaviour
Maoles . For explanation of symbais and Project LLANWONNO TIPS
abbreviations sae key sheet. All depths and reduced Borehole
levels in metres. Stralum thickness given in brackels Project no. 151258 LWTT

Sheet 3 of 3




09/05/2002 11:09:11 ESGLog v2.10

Borehole Log

Exploration Associates

Scale 1:50

Drilled by RD/MJ Equipment and Methods Ground Level  +258.75 m 0D
Logged by oW Cable Percussion 200 mm diameter from 0.00m lo 27.70m. Rolary Open Hole 76 mm diameler from 27.70m to 32.70m National Gri E 300874 47
using air flush. ational Grid g
Checked by  SC Coordinates N 196284 64
Samples and Tests Strata
Depth Type & No. Records Date Time Description Depth,Level Legend
Casling Water (Thickness)
= 10/12/2001 c
= 0.00 dry
[ = o
2 - <
| 100-145 C.N=10 =
= 2.113,2.4,1 -
—~ 100-130 e ... From 1.30m wilh some =
— subangular cobbles, ]
| 1.50-2.00 vz _|
165 10/12/2001 =
= 2.00 dry ol
== 11/12/2001 Sl
= 2,00 dry =]
e 2.00 D2 =
— 2.25-270 C.N=11 2.00 dry =
| 1,1/234.2 1
BE 225-2.50 B4 —
[~ 3.00-350 us 14 blows 2.90 dry =
= 450mm recovered =]
B = R
ity 3.50 D& =
[~ a75-420 C.N=8 3.40 dry MADE GROUND: Medium dense dark grey and black =
- 132222 slightly clayey very sandy angular fine to =]
-, 7 - aal 8.00
[ LS 6 coarse GRAVEL of mudstone, siltstone, sandstone = 18.00)
- and coal. =]
[ 450-5.00 us 22 blows 4.20 dry =
2 450mm recovered -
= 5.00 Dg -
[ 525-570 810 C.N=10 5.10 d =
= 333,322 ¢ ]
= y .. From 6.00 wilh subangular
[ 6.00-620 ut r;gebdlu.v:rsa r?:irenrrrﬂe% wood and brick fragments. ]
[ o bulk. =} <
R = 4
[~ 675-7.20 C.N=16 6.50 dry 3] &
= 3,4/4,54,3 =
| 675-7.00 B12 2=
[ 7.50-800 u13 28 blows 7.40 dry e
' 450mm recovered -
s 8.00 D14 =] S
e _ B.00 +251.75 % A
I MADE GROUND: Firm dark grey mottled yellow =
| 825-870 C.N=10 a.10 dry slightly slightly gravelly CLAY. Sand is fine £
I 32233 ' n (0.75)
8.25-8.50 B15 to coarse, gravel is angular fine lo coarse of ]
- mudstone, sandstone and coal. -
= .75 +251.00
[ 5o00-950 u1s 24 blows 8.80 dry =
- A30mm BeovrEg MADE GROUND: Medium dense dark grey and black —
B slightly silty very sandy angular fine to ] (12.85)
— 9.50 D17 coarse GRAVEL of mudstone, siltstane, sandstone N ’
— and coal. From 2.75m very clayey with  —
[ 975-10.20 C.N=14 9.50 occasional cobble of sandstone -
. ! 224343 and ironstone.  _}
| 3.75-10.00 g18 i) G et i e R et (S ) e i m i
Groundwater Remarks
Groundwaler not encountersd. Standpipe piezomeler installed, 13 mm diameter, response zone from 22.50m to 24.50m
Chiselling : 6,00m to 8.20m 45minutes, Chisal
Hole backiill : 0.00m to 0.30m Concrate (c), 0.30m o 19.00m Grout {g), 19.00m to 19.60m Benlonite {b), 21.60m lo
23.00m Benilonile (b), 25.00m to 25.50m Bentonite (b), 25.50m to 32.70m Groul (g). Surface prolection : Stop Cock
Cover
Standpipe Piezometer installed, 19mm diameler, response zone from 19.60m lo 21.60m.
Notes : For explanation of symbols and Praojact LLANWONNC TIPS Borehole
abbravialions see key sheel. All deplhs and reduced T
levels in metres. Slralum thickness given in brackets Project no. 151258 LW 8
in depth column. Carried out for Rhondda Cynon Taff Sheat 1 of 4




08/05/2002 11:09:16 ESGLog v2.10

Borehole Log

Exploration Associates

Drilled by RO/MJ
Logged by cw
Checked by SC

See shesal {

Equipment and Methods

+258.75m 0D
E 300874.47
N 196284 64

Ground Level

Natlonal Grid
Coordinates

Samples and Tests

Strata

Depth Type & No. Records

Date
Casing

Time
Water

Description

Depth,Level
(Thickness)

Legend

19 blows
450mm recovered

10.50 - 11.00 u1g

11.00 D20

11.25-11.70 CB

11
2, X
11.25-11.50 B21

N=
13,2,3.3

21 blows
450mm recovered

12.00 - 12.50 uz22

12.50 D23
12.75-13.20 C.N=43

3,5.10,10,14
12.75-13.00 824

13,50 -14.00 uz2s 31 blows
450mm recovered

14.00 D26

14.25 - 14.70 C.N=27
24/558,8
14.25 - 14,50 B27

29 blows
450mm recovered

1500-15.50 uza

15.50 D239

C.N=47

15.75 - 16.20 v
9,87.10,14,16

15.75 - 16.00 B30

40 blows
450mm recoverad

16.50 - 17.00 uat
16.50 D3z

17.25-17.68 C,50
6,7/11,11,14,14 for
30mm

17.25 B33
17.25 B34

IiIIIIII|IIII|IIII[IIII|[II]]IILI|IIII]IJlIlIIII|IIil|IIII|I[lI[Ilil||ll|[lIII|IIII|IIII

18.75 - 19.20
18.75- 18.00 B35

T

1930 - 19.70 u3e 50 blows Sample
failed.

Mo recovery

[T

10.30

1.25

12.00

11/12/2001
12.00

dry

dry

dry

dry

12122001
12.00

12/12/2001
19.50

dry

dry

As sheet 1

13/12/2001
19.50
19.50

dry

From 10.50 to 11.25m becoming
dark grey moltled light brown

... From 15.75m becoming very

From 12.75m to 13.00m:
Recoverad as slightly sandy
angular GRAVEL and COBBLES of
moderately weak to moderately
strong grey shale.

—
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Groundwater

Remarks

Chiselling : 12.80m to 13.20m 7Sminutes, Chisel, 16.10m to 16.20m 45minutas, Chisal, 17.90m to
18.50m 90minutes, Chisel, 18.70m to 20.10m 75minutes, Chisel

Motes : For explanation of symbols and
abbreviations see key sheel. All depths and reduced
levels in melres. Stratum thickness given in brackels
in depth column.

Scale 1:50

Project

Project no.

Carrled out for

LLANWONNO TIPS

151258

Rhondda Cynon Taff

Borehole
LWTS8

Sheet 2 of 4




Borehole Log

Exploration Associates

D8/05/2002 11:09:19 ESGLog v2,10

Orilled by RO/M. Equipment and Methods Ground Level +259.75 m QD
Loggedby ~ CW e shen | National Grid € 30087447
Checked by SC Coordinates N 186284 84
Samples and Tests Strata
Depth Type & No. Records Date Time Description Depth,Level Legend
Casing Water (Thickness)
[~ 20.25-20.70 C,N=40 19.50 =
fae 6,710,1011,9 i
| 20.25-20.50 B37 (=
K As shest 1 1 (1285
[ 2100-2150 u3s 44 blows ]
= 450mm recovered =
. 2150 D39 e
= 21.70 D40 —] 21.60 +238.15 [*
| 21.70-2220 Ud1 44 blows =1 W
o 450mm recoverad =
= 22.20 D42 -
[ 22.50-22.90 42 &
= 6,5/7,10,10,15 for ]
&= 25mm ]
| 2250-22.80 843 =
= 13/12/2001 =]
B 23.40 dry =
== 14/12/2001 =
iz 23.40 dry =
[ 23.50-23.87 C,50 23.50 =
B 12,13 for —
__ B85mmi16,15,15,4 for 4
B Smm =
| 23.50-24.50 B4 |
= Very dense brown very silty slightly sandy aq
Jic 552550 Bus angular fine to coarse GRAVEL of sandstone, =
— %3_‘50 L5317 C.50 2450 with some cobbles. = (5.90)
= 12,13/12,17,21 for ]
— AR ... From 24.50m becoming silty. ot
[ 2550-25.85 C,N=42 25.50 i
o= 6,1110,11,10,11 ]
| 2550-2850 B4s =]
| 26,50 -27.50 B47 =
| 26.50-26.88 C,50 26.50 |
=5 11,14/19,21,10 ]
i sl
s 14/12/2001 :
- 27.70 dry —] 27.50 +232.25
— % ;f;g;zom g
[~ 27.50-27.51 C,50 5750 Modarataly sirong io =
L 25 for 40mm,- for strong grey fine medium =)
L. Qmm'50 for 70mm iR
[ 27.70-2783 | g3 | W C.50 27.50 S‘ANDSTONE. Moderately to -
L 75 | 150 | 28 for 55mm.- for highly weathered fracture ]
- 27.70 - 29.20m a1 | 280 Ommv50 discontinuty set 1 are ]
= closely spaced harllzonlal = (5.20)
- rough planar and tight, =
[ Fracture set 2 are widely =
i spaced subvertical =
- fractures rough planar and =
— 53 moderately open with sandy —
— P —
| 29.20-30.70m | &8 clay infill.
= 33 :|
Depth TeR Records Data Time R ISANSI I BSSS Ue RS LSNEE = Sy
i oo B Casing  Water
Groundwater Remarks
23.40m to 27.70m Water added lo assist drilling.
Chiselling : 22.80m lo 23.40m 133minutes, Chisal, 23.40m to 24.50m 135minutes, Chiseal, 24.50m lo
25.00m 80minutes, Chisel, 26.70m to 27.50m 120minutes, Chisel, 27.50m to 27.70m 60minutes, Chisel
Motes : For explanation of symools and Project LLANWONNO TIPS Borehole
abbrevialions see kay sheet. All daplhs and reduced
levels in metras. Stratumn thickness given in brackeis Project na. 151258 LWTB
in depth col A
Scalg1:50 Carrled outfor  Rhondda Cynon Taff Sheet 3 of 4




039/05/2002 11:09:21 ESGLog v2.10

Borehole Log

Exploration Associates

Scale 1:50

Drilled by ROMJ Equipment and Methods Ground Level +259.75 m QD
Loggedby  CW See sheel 1 National Grid  E 300B74.47
Checked by SC Coordinates N 185284.64
Samples and Tests Strata
Depth TCR Records Date Time Description Depth,Level Legend
ggg It Casing  Water (Thickness)
| 29.20 - 30.70m = g
- 93 -
- o -
L. P ) —
S Non intact: Recovered as grey —
= brown sandy slightly gravelly [}
s CLAY.. ]
el 94 5
| 30.70-31.50m | &9 -
- a |
[ As sheet 3 -] (520pen)
- 83 —
- k 71 -
= 31.50 - 32.20m i =
= a5 =]
[ 32.20-3270m | 64 17/12/2001 i
— 60 27.70 dry ]
— EXPLORATORY HOLE ENDS AT 3270 m. L
|
Groundwater Remarks
Mates : For explanation of symbols and Project LLANWONNO TIPS Borehole
abbraviations see kay sheel. All depths and reduced LWTB
levals in matres. Stratum thickness given in brackels Project nao. 151258
in deplh column. Carrled outfor Rhondda Cynon Taff Sheetd of 4




09/05/2002 11:02:23 ESGLog v2.10

Trial Pit Log

Exploration Associates

Equipment and Methods Ground Level +313.50 m 0D
Logged by CW Trial Pit/Trench dug using 15 lonne lracked excavator from 0.00m lo 3.00m. National Grld E 301020.54
Checked by SC . Coordinates N 186457.70
GL A B Cc D
10 ] —
<] 5 Dimensions 2.30m x 1.00m
7 . Excavation date 13/12/2001
20 ] =]
= -
] 3 310,60
30
4 End of Tral Pit at 3.00m .
40 ]
Samples and Tests Strata
Type S
Pepih (m)] ¢ o, Records Depth (m} No. Description
0.00-0.20 1 TOPSOIL: Firm orange brown slightly sandy slightly gravelly SILT, with
abundant rootlets and some roots. Sand is fine to coarse, gravel is
subangular of sandstone.
fo.7c-0.80| B 0.20-2.90 2 Orange brown mottled grey silty sandy subangular to subrounded GRAVEL of
1.70-1.90] B2 sandstone. Sand is fine to coarse.
... From 1.00m with occasional subangular fine to coarse cobbles and rare
tabular boulders of sandstone, upto 1.00m x 0.70m.
2.90-3.00 B3 2.90-3.00 3 Light grey mottled orange brown very clayey slightly sandy angular fine to
coarse GRAVEL of mudstone and sandstone.
Groundwater Ramarks
Damp at 2.00m. Stability : Stable, Shoring ; None
Hele backfill : 0.00m {o 3.00m Arisings (a).
Motes : For explanation of symbols and Project LLANWONNG TIPS Trial Pit
abbreviations see key sheet. All depths in metres.
Projact no. 151258 LWTP 1
Scale 1:50 Carrled outfor  Rhondda Cynon Taff Sheet 1 of 1




05/05/2002 11:09:25 ESGLog v2.10

Trial Pit Log

Exploration Associates

Eguipment and Methods Ground Level +308.27 m 0D
Loggedby  CW Trial PitTrench dug using 15 tonne tracked excavator from 0.00m to 3.00m. National Grid E 301036.50
Checkedby SC Coordinates N 19641859
GL A B G D
1.0 ” %
g Dimensions 2.30m x 0.80m
1 Excavation date 13/12/2001
20 ]
30 305.27
- End of Tnal Pit at 3.00m _
it 1
Samples and Tests Strata
Type i
Depih (M) 5 ng Records Depth (m) No. Description
Jo4o-080, B4 0.00-0.80 1 Very soft light grey mottled orange sandy slightly gravelly SILT, with
abundant rootlets and many roots, Sand is fine o coarse, gravel is
subangular ta subrounded fine to coarse of siltstone and sandstone. Strong
organic odour noted.
1.60-1.80| B2 0.90-3.00 2 Orange brown mottled grey silty slightly sandy subangular to subrounded fine
280 D3 to coarse GRAVEL of sillstone and sandstone, with some subangular cobbles and
occasional boulders of sandstane.
Groundwater Remarks
No. Struck Behaviour Stability : Stable, Shoring : None
Motes : For explanation of symbois and Project LLANWONNO TIPS Trial Pit
abbreviations see key sheet. All depths in melres.
Project no. 151258 LWTPZ
Scale 1:50 Carried outfor  Rhondda Cynon Taff Sheet 1 of 1




09/05/2002 11:09:26 ESGLog v2.10

Trial Pit Log

Exploration Associates

Equipment and Methods Ground Level +305.04 mOD
Logged by cw Trial PiVTrench dug using 15 lonne tracked excavator fram 0.00m lo 3.00m. Natlanial Grid E 30106255
Checkedby SC Coordinates N 186382.42
GL & B c D A
] ] c
: : .
10 ] =] S
" - Dimensions 2.00m x 1.00m
b i 5 Excavalion date 13/12/2001
20 )y
a0 ] 7 - 302.04
- End of Trial Pit at 3.00m 4]
" . ]
Samples and Tests Strata
Type _
Depth (m) & No Records Depth (m) No. Description
0.00-0.20 1 TOPSOIL: Saft and firm brown sandy slightly gravelly CLAY, with abundant
rooilets and some roots. Sand is fine to coarse, gravel is fine to medium of
sandstone,
0.20 o1 0.20-3.00 2 Saft light grey mottled orange brown slightly sandy slightly gravelly SILT.
0.40-0.60 B2 Sand is fine to coarse, gravel is subangular to subrounded fine to coarse of
1.40 D3 siltstone and sandstone.
2.40-2.60| B4
... From 0.80m becoming firm, with occasional brown clay lenses upto 10cm
thick.
Groundwater Remarks
Damp at 0.60m. tability : Slable, Shoring : Mone
Hole backfill ; 0.00m lo 3.00m Arisings (a).
Motes : For explanation of symbols and Project LLANWONNO TIPS Trial Pit
abbraviations see key sheal. All depths in metres.
Project na. 151258 LWTP3
Scale 1: 50 Carrled out for Rhondda Cynon Taff Sheet 1 of 1




09/05r2002 11:09:30 ESGLog v2.10

Trial Pit Log

Exploration Associates

Checkedby SC

Equipment and Methods
Logged by cwW Trial PiTrench dug using 15 tonne tracked excavator from 0.00m o 3.50m.

Ground Level +300.02 m 0D

Natlonal Grid E 301029.44
Coordinates N 198380.74

GL A B8 c D A
E o
299,820 B
] [
] 299.32
. ] 1 288,12
i Dimensions 2.20m x 1.00m
- Excavalion date 13/12/2001
-1 =
297 .92
30 ] =]
] ] 296,52
- End of Tral Pit at 2.50m ]
40 _] 1
Samples and Tests Strata
Type .
Pepth (M) 2 no. Records Depth (m) No. Descriplion
0.10-0.20| B1 0.00-0.20 1 TOPSOIL: Soft brown slightly sandy slightly sandy CLAY, with abundant
rootlets. Sand is fine to coarse, gravel is rounded to fine to coarse of
quartzite and angular of mudstone
Jo.2c-0.40| B2 0.20-0.70 2 Orange brown very clayey sandy angular to subangular fine to coarse GRAVEL
and COBBLES of sandstone, with some boulders,
0.70-0.90| B2 0.70-0.80 3 Recovered as: Black sandy gravelly COBBLES of carbonised sandstone.
1.00-1.20] B4 0.90-2.10 4 Firm grey slightly sandy gravelly CLAY. Sand is fine to coarse, gravel is
1.90 D5 angular fine to medium of mudstone and sandstone.
2.20-2.50| B 2.10-3.50 5 Orange brown silty sandy angular to subrounded fine to coarse GRAVEL of
2.90 D7 mudstone, siltstone and sandstone.
350 Da
3.50 DS
Groundwater Ramarks
Groundwater not ancounterad Stability : Stable, Shoring : Nona
Haole backiill : 0.00m to 3.50m Ansings {a).
Motes : For explanation of symbols and Project LLANWONNO TIPS Trial Pit
abbravialions see key sheet. All depths in metres,
Project no. 151258 LWTP5
Scale 1 : 50 Carried outfor  Rhondda Cynon Taff Sheet 1 of 1




ENCLOSURE C

Laboratory Test Results

Key to Symbols

Laboratory Summary Sheets L1/1to L1/8
Particle Size Distribution Plots P2/1 to P2/73
Shear Box Results P3/1 to P3/35

Chemical Test Results — Soils




Key to Laboratory Test Results

NP
Yo

Yd

Ps
u/D
u/C
T/M
100/38
REM
TST
V
DSB
RSB
RS

Opt

Nat

Std

Hvy

Vib
CBR
Sat m.c.
MCV

Undisturbed Sample

Piston Sample

Thin Wall Sample

Bulk Sample - Disturbed

Jar Sample - Disturbed

Water Sample

Acidity/Alkalinity Index

% - Total Sulphate Content (acid soluble)
g/ltr - Water Soluble Sulphate (Water or 2:1 Aqueous Soil
Extract)

Calcareous Reaction

Chloride Content

Plasticity Index

% of material in sample passing 425 micron sieve
Liquid Limit

Plastic Limit

Water Content

Non Plastic

Bulk Density

Dry Density

Particle Density

Undrained/Drained Triaxial
Unconsolidated/Consolidated Triaxial
Single Stage/Multistage Triaxial

Sample Diameter (mm)

Remoulded Triaxial Test Specimen
Triaxial Suction Test

Vane Test

Drained Shear Box

Residual Shear Box

Ring Shear

Cell Pressure

Deviator Stress

Cohesion

Effective Cohesion Intercept

Angle of Shearing Resistance - Degrees
Effective Angle of Shearing Resistance
Strain at Failure

Failed under 1st Load

Failed under 2nd Load

Untestable

Excessive Strain

Effective Overburden Pressure
Coefficient of Volume Decrease
Coefficient of Consolidation

Optimum

Natural

Standard Compaction - 2.5kg Rammer (f CBR)
Heavy Compaction - 4.5kg Rammer (§ CBR)
Vibratory Compaction

California Bearing Ratio

Saturation Moisture Content

Moisture Condition Value

Motes:

Project

Project Na.
Carried out for

Figure




Samples Classification Strength Other Tests
Hole | Depth | Type | Description <f25 P::p wp |Water Ybs Test | %3 | C
5 = % |Mg/m kPa | kPa
HD1 0.00 -|D Silty gravelly SAND 34 |1.48 pH = 4.3
0.05 Dry= Particle Size analysis
1.10
HD1 0.05 -[D Silty SAND and GRAVEL 15 1.65 pH = 4.8
0.10 Dry= Particle Size analysis
1.44
HD1 0.10 -{D Silty very sandy GRAVEL 12 [1.53 pH = 4.2
0.15 Drys= Particle Size analysis
1.36
HD1 0.15 -|D Silty SAND and GRAVEL 12 1.70 pH = 5.5
0.20 Dry= Particle Size analysis
1:52
HD1 0.20 -|D slightly silty very sandy 8.4 |1.7 pH = 4.9
0.25 GRAVEL Dry= Particle Size analysis
1.58
HD2 0.00 -|D Silty gravelly SAND 21 |1:51 pH = 6.1
0.05 Dry= Particle Size analysis
1.25
HD2 0.05 -|D Silty gravelly SAND 17 [1.69 pH = 6.2
0.10 Drys= Particle Size analysis
1.44
HD2 0.10 -|D Silty gravelly SAND 13 |1.78 pH = 4.5
0.15 Dry= Particle Size analysis
1.58
HD2 0.15 -|D Silty very sandy GRAVEL 9.9 |1.52 pH = 6.4
0.20 Dry= Particle Size analysis
1.38
HD2 0.20 -|D Slightly silty sandy 7.0 |1.62 pH = 6.1
0.25 GRAVEL. Dry= Particle Size analysis
1.5
HD3 0.00 -{D slightly silty gravelly 73 |0.99 pH = 5.6
0.05 SAND Dry= Particle Size analysis
0.57
HD3 0.05 -|D Slightly silty gravelly 46 |1.30 pH = 4.2
0.10 SAND Dry= Particle Size analysis
0.89
HD3 0.10 -|D Slightly silty very | 22 1.46 pH = 4.0
0.15 gravelly SAND Dry= Particle Size analysis
[1.19
Remarks
Form 10/2
Project Contract
Laboratory - Results Summary LLANWONNO TIPS 151258
Rhondda Cynen Taff Sh
: s eet
@ Exploration Associates L1/1




Samples Classification Strength Other Tests
Hole | Depth | Type | Description ‘?25 F’::.'p wp | Water Tb3 Test | 93 | C
P L % [Mg/m kPa | kPa
HD3 0.15 -|D Slightly silty very 12 |1.59 pH = 4.7
0.20 gravelly SAND Dry= Particle Size analysis
1.42
HD3 0.20 -|D Slightly silty very sandy 8.3 |1.61 pH = 4.9
0.25 GRAVEL Dry= Particle Size analysis
1.49
HD& 0.00 -|D Slightly gravelly SAND 82 |1.20 pH = 6.4
0.05 Dry= Particle Size analysis
0.66
HD4 0.05 -|D Slightly silty very &85 [1.129 pH = 4.4
0.10 gravelly SAND Dry= Particle Size analysis
0.72
HD& 0.10 -|D Silty very gravelly SAND 61 |[1.28 pH = 4.1
0.15 Dry= Particle Size analysis
0.79
HD& 0.15 -|D Silty gravelly SAND 49 11.36 pH = 4.5
0.20 Dry= Particle Size analysis
0.91
HD4 0.20 -|D Silty slightly gravelly 36 |1.44 pH = 3.7
0.25 SAND Dry= Particle Size analysis
1.06
HD5 0.00 -|D Slightly silty SAND and 32 1.20 pH = 4.0
0.05 GRAVEL Dry= Particle Size analysis
0.91
HDS 0.05 -|D Slightly silty very sandy 18 |1.41 pH = 4.0
0.10 GRAVEL Dry= Particle Size analysis
1.19
HDS 0.10 -|D Slightly silty SAND and 17 [1.48 pH = 4.0
0.15 GRAVEL Dry= Particle Size analysis
12T
HDS 0.15 -|D Slightly silty SAND and 14 |1.60 pH = 4.4
0.20 GRAVEL Dry= Particle Size analysis
1.40
HDS 0.20 -|D Slightly silty very sandy 12 |1.64 pH = 4.1
0.25 GRAVEL Drys= Particle Size analysis
1.46
HD& 0.00 -|D Slightly silty very 67 [1.02 pH = 4.2
0.05 gravelly SAND Dry= Particle Siza analysis
0.61
Remarks
Form 10/2
Project Contract
Laboratory - Results Summary LLANWONNO TIPS 151258
Rhondda Cynon Taff Sh
2 . eet
@ Exploration Associates )




Samples Classification Strength Other Tests
Hole | Depth | Type | Description <f25 P::p wp |Water "fba Test | 93 | C
P L % [Mg/m kPa | kPa
HD& 0.05 -|D Sandy slightly gravelly 48 ]1.39 PH = 4.9
0.10 CLAY / SILT Dry= Particle Size analysis
0.94
HD& 0.10 -|D sandy slightly gravelly 43 [1.50 pH = 4.6
0.15 CLAY / SILT Dry= Particle Size analysis
1.05
HD& 0.15 -|D Sandy gravelly CLAY / SILT 30 |1.55 pH = 4.9
0.20 Dry= Particle Size analysis
1.20
HD& 0.20 -|D sandy slightly gravelly 3 1.49 pH = 5.6
0.25 CLAY / SILT Dry= Particle Size analysis
1.14
HD7 0.00 -|D Slightly silty very sandy 234 10.78 pH = 6.2
0.05 GRAVEL Dry= Particle Size analysis
0.23
HD7 0.05 -|D Slightly silty very sandy 30 (1.30 pH = 6.2
0.10 GRAVEL Dry= Particle Size analysis
1.00
HD7 0.10 -|D Slightly silty sandy GRAVEL 19 [1.20 pH = 6.5
0.15 Dry= Particle Size analysis
1.01
HD7 0.15 -|D Slightly silty sandy GRAVEL 18 [1.24 pH = 6.1
0.20 Dry= Particle Size analysis
1.05
HDT7 0.20 -|D Slightly silty sandy GRAVEL 13 [1.48 pH = 6.0
0.25 Drys= Particle Size analysis
151
HDB 0.00 -{D Very silty gravelly SAND 264 10.91 pH = 5.9
0.05 Dry= Particle Size analysis
0.27
HD& 0.05 -|D Slightly silty gravelly 125 (0.95 pH = 4.4
0.10 SAND Drys= Particle Size analysis
0.42
HD8 0.10 -|D Silty gravelly SAND 127 (0.91 pH = 4.1
0.15 Dry= Particle Size analysis
0.40
HD8 0.15 -|D Sandy slightly gravelly 60 |1.46 pH = 4.7
0.20 CLAY / SILT Dry= Particle Size analysis
0.9
Remarks
Form 10/2
Project Contract
Laboratory - Results Summary CLARUONID: TIPS 151258

. Rhondda Cynon Taff
@ Exploration Associates Sheet A




Samples Classification Strength Other Tests
Hole | Depth | Type | Description <?25 P{:p wp | Water Tb 3| Test 3 | C
P L % [Mg/m kPa | kPa
HD8 0.20 -|D Very sandy gravelly CLAY / 37 |1.56 pH = 4.5
0.25 SILT Dry= Particle Size analysis
1.14
HD9 0.00 -|D Slightly silty gravelly 44 11.29 pH = 6.2
0.05 SAND Dry= Particle Size analysis
0.89
HD9 0.05 -|D Slightly silty SAND and 17 [1.59 pH = 4.3
0.10 GRAVEL Dry= Particle Size analysis
1.36
HD9 0.10 -|D Silty SAND and GRAVEL 14 [1.61 pH = 4.2
0.15 Dry= Particle Size analysis
1.41
HD9 0.15 -|D Silty SAND and GRAVEL 14 1.63 pH = 4.0
0.20 Dry= Particle Size analysis
1.43
HD9 0.20 -|D Silty gravelly SAND . 17 1.7 pH = 4.2
0.25 Dry= Particle Size analysis
1.46
HD10 0.00 -|D Slightly silty very 68 1.1 pH = 5.5
0.05 gravelly SAND Dry= Particle Size analysis
0.66
HD10 0.05 -|D Silty gravelly SAND 47 [1.34 pH = 3.8
0.10 Dry= Particle Size analysis
0.91
HD10 | 0.10 -|D Silty slightly gravelly 43 [1.34 oH = 4.2
0.15 SAND Dry= Particle Size analysis
0.9
HD10 0.15 -|D Very silty gravelly SAND 52 11.31 pH = 4.1
0.20 Dry= Particle Size analysis
0.85
HD10 0.20 -|D Silty sandy GRAVEL 22 1.60 pH = 4.1
0.25 Dry= Particle Size analysis
1.3
LWT2 3.00 -|B MADE GROUND: loose dark 41 4251 |Sieve pH = 7.0
3.45 grey and black slightly 24 49 25 1 Ps = 2.32 measured
clayey very sandy angular Particle Size analysis
fine to coarse GRAVEL of 503 = 0.03%
mudstone and coal. Passing 2mm = 39%
Remarks
Farm 10/2
Project Contract
Laboratory - Results Summary LUARNOING TipE T6qEEd
Rhondda Cynon Taff Sh
; . eet
@ Exploration Associates L1/




Samples Classification Strength Other Tests
Hole | Depth | Type | Description {?25 Prep wp  |Water 'Yba Test| 93 | C
[ Y %  IMg/m kPa | kPa
LWT2 5.00 -|B MADE GROUND: loose dark 39 4251 |Sieve Ps = 2.62 measured
5. 45 grey and black slightly 25 50 25 6.4 Shearbox Test
clayey very sandy angular Particle Size analysis
fine to coarse GRAVEL of
mudstone and coal.
LWT2 8.00 -|B Medium dense becoming dense| 41 4251 [Sieve pH = 7.2
8.45 dark orange brown slightly |13 34 21 8.6 Ps = 2.70 measured
clayey sandy angular Particle Size analysis
dominantly coarse GRAVEL S03 = 0.02%
With occasional subangular Passing 2mm = 46%
cobbles of siltstone and
sandstone.
LWT3 2.00 -|uU MADE GROUND: Loose dark A 4251 |Sieve 1.80 Shearbox Test
2.50 grey sandy angular fine to |33 59 26 5.5 |Dry=
coarse GRAVEL of weak 1.69
mudstone and coal
LWT3 3.00 -|B MADE GROUND: medium dense |32 4251 |Sieve pH = 8.1
3.45 dark grey and black clayey |22 45 23 5.1 Ps = 2.42 measured
sandy angular fine to Particle Size analysis
coarse GRAVEL with S03 = <0.01%
occasional subangular Passing 2mm = 40%
cobbles of mudstone and
coal.
LWT3 7.00 -{U Dark brown and black 22 4251 |Sieve 1.80 Shearbox Test
7.50 slightly sandy very 15 32 17 6.1 |Dry=
gravel ly CLAY 1.68
LWT3 105 =|B MADE GROUND: Medium dense |41 4251 [Sieve Particle Size analysis
8.20 dark grey and black clayey |20 46 26 6.9
sandy angular fine to
coarse GRAVEL with
occasional subangular
cobbles of mudstone and
coal.
LWT3 10.80-|8 Very stiff slightly sandy Particle Size analysis
11.00 slightly gravelly SILT.
Sand is fine to coarse
gravel is angular to
subangular fine to coarse
of siltstone and sandstone.
LWT3 11.00-|U Very stiff orange brown 98 Natural 2.06 pH = 6.1
11.50 slightly sandy slightly 15 3 16 13 |Dry= Ps = 2.69 measured
gravelly SILT. sand is 1.72 Shearbox Test
fine to coarse, gravel is S03 = 0.53%
angular to subangular fine Passing 2mm = 99%
to coarse of siltstone and
sandstone
Remarks
Form 10/2
Laboratory - Results Summary S LLANWONNO TIPS i 151258
. . Rhondda Cynon Taff Sheet
@ Exploration Associates L1/1




Samples Classification Strength Other Tests
Hole | Depth | Type | Description <?25 P::p wp |Water 'Ybs Test | 93 | C
P L % Mg/m kPa | kPa
LWT4 2.75 -|U Medium dense dark grey 46 4251 |Sieve pH = 6.3
3.25 slightly silty very sandy |30 58 28 9.3 Ps = 2.23 measured

angular fine to coarse Shearbox Test

GRAVEL of mudstone and Particle Size analysis
coal. S03 = 0,39%

Passing 2mm = 36%

LWT4 6.50 -|B Medium dense dark grey 26 4254 (Sieve Particle Size analysis
6.95 slightly silty sandy 23 45 22 T2
angular fine to coarse
GRAVEL of mudstone and

coal.
LWT4 7.25 -|U Medium dense dark grey 32 4251 |Sieve Particle Size analysis
7.75 slightly silty sandy 23 46 23 6.8

angular fine to coarse
GRAVEL of mudstone and
coal.

pH = 7.2

Ps = 2.64 measured
Particle Size analysis
S03 = 0.05%

LWT4 8.75 -|B Medium dense orange brown |39 4254 |Sieve
9.20 slightly silty sandy 15 36 21 4.1
angular fine to coarse

GRAVEL of siltstone and

sandstone. Passing 2mm = 31%
LWTS 9.30 -|U MADE GROUND: dark grey and |33 4251 |Sieve 2.14 pH = 8.4
9.80 black sandy angular fine to| 23 46 23 10 |Dry= Ps = 2.26 measured
coarse GRAVEL of mudstone 1.95 S03 = 0.05%

ironstone and coal. Sand is Passing 2mm = 66%

fine to coarse.

LWT5 10.50-|U MADE GROUND: medium dense |46 4251 |Sieve 1.96 Particle Size analysis
11.00 light and dark orange brown| 24 48 24 9.8 |Dry=
very silty very sandy 1.79

GRAVEL. Sand is fine to
coarse, gravel is
subangular to subrounded of
mudstone siltstone
sandstone and ironstone

Shearbox Test
Particle Size analysis

LWTS 11.20-|8B Medium dense gravelly very |42 4254 |Sieve
11.65 sandy SILT, very silty 22 46 24 12
SAND.

pH = 5.9
Shearbox Test

LNTS 13.50-|U Firm orange brown mottled |60 4251 |Sieve
14.00 grey slightly sandy 22 44 22 13

slightly gravelly CLAY.
Sand is fine to coarse,
gravel is angular fine to
coarse of siltstone and

sandstone,

Particle Size analysis
S03 = 0.52%
Passing 2mm = 67%

Remarks
Form 10/2
Project Contract
Laboratory - Results Summary : LLANWONNG TIPS s 1358
. ) Rhondda Cynon Taff
@ Exploration Associates Sheet i




Samples Classification Strength Other Tests
Hole | Depth | Type | Description <?25 P{:p Wp | Water 1(l'-'ta Test | 93
P L % |Mg/m kPa | kPa
LWT6 1.75 =|U MADE GROUND: very loose 52 4251 |Sieve 1.81 pH = 6.5
2.25 dark grey and black 24 51 27 3.8 |Dry= Ps = 2.54 measured
slightly silty very sandy 1.70 Shearbox Test
angular fine to coarse Particle Size analysis
gravel of mudstone and 803 = 0.19%
coal. Passing 2mm = 44%
LWT6 8.50 -|u Stiff grey mottled brown 46 425 |Sieve 1.80 Shearbox Test
9.00 slightly sandy gravelly 13 28 15 9.4 |Dry= Particle Size analysis
CLAY. Sand is fine to 1.65
coarse gravel is angular
fine to coarse of mudstone
siltstone and sandstone.
LWTé 10.50-|U Stiff light and dark orange| 69 4251 |Sieve 1.81 pH = 6.5
11.00 brown slightly sandy 17 35 18 9.7 |Dry= Ps = 2.68 measured
slightly gravelly SILT sand 1.59 Shearbox Test
is fine to coarse gravel is Particle Size analysis
rounded to subangular of S03 = 0.18%
siltstone and sandstone. Passing 2mm = 99%
LWT7 2.00 -|B Loose becoming medium dense pH = 8.3
2.45 dark grey and black Particle Size analysis
slightly silty sandy S03 = 0.09%
angular fine to coarse Passing 2mm = 36%
GRAVEL of ash coal and
sandstone.
LWT7 2.75 -|u MADE GROUND:loose becoming | 24 425 |Sieve 1.80 Ps = 2.28 measured
3.25 medium dense dark grey and | 18 39 21 8.9 |Dry= Shearbox Test
black slightly clayey sandy 1.65
angular fine to coarse
GRAVEL of coal and
siltstone.
LWT7 5.00 -|B Loose becoming medium dense Particle Size analysis
5.45 dark grey and black
slightly clayey sandy
angular fine to coarse
GRAVEL of ash coal and
sandstone.
LWT? 5.75 U MADE GROUND: Loose becoming|27 4251 |Sieve Ps = 2.37 measured
6.25 medium dense dark grey and | 13 31 18 6.6 Shearbox Test
black slightly clayey sandy
angular fine to coarse
GRAVEL of coal, ash and
siltstone
LWTT? 8.50 -|u Dark orange brown slightly |75 4254 [Sieve [1.79 Shearbox Test
9.00 sandy gravelly CLAY. Gravel|22 49 27 16 {Dry:
is angular fine to coarse 1.47
of sandstone.
|
Remarks
Form 10/2
Project Contract
Labﬂra‘tory - Results Summary LLANWONNO TIPS 151258
Rhondda Cynon Taff Sheet

L1/
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Samples

Classification

Strength

Other Tests

Hole | Depth

Type

Description

<425

lp

Prep

W

b

Water
%

Mg/m

Test

o3
kPa

C

kPa

9.00 -
9.45

LWT7

-l
7.00

LWT8

7.50 -
8.00

LWT8

15.75-
16.00

Lwta

16.50-
17.00

LWT8

21.70-
22.20

LwT8

25.50-
26.50

LuT8

Firm to stiff orange
mottled grey slightly sandy
gravelly CLAY. gravel is
angular fine to coarse of
sandstone

MADE GROUND: Medium dense
dark grey and black silty
slightly sandy angular fine
to coarse GRAVEL of
mudstone sandstone and
siltstone and coal.

MADE GROUND: Medium dense
dark grey and black
slightly clayey very sandy
angular fine to coarse
GRAVEL of mudstone,
siltstone, sandstone, coal
and wood.

MADE GROUND: medium dense
dark grey and black silty
slightly sandy angular fine
to coarse GRAVEL of
sandstone siltstone and
coal.

MADE GROUND: Medium dense
dark grey and black
slightly clayey very sandy
angular fine to coarse
GRAVEL of mudstone,
siltstone, sandstone and

coal.

Grey brown slightly
gravelly slightly sandy
CLAY with occasional orange
brown sand partings

Very dense brown very
clayey slightly sandy
angular fine to coarse
GRAVEL, with some cobbles
of sandstone

20

4251
30

425
29

4251
46

Sieve
NP

Sieve
NP

Sieve
26

Bt

9.5

S

1.84
Dry=
177

2.10
Dry=
192

1.80
Dry=
1.46

Particle Size analysis

Particle Size analysis

Ps = 2.22 measured

Particle Size analysis

Ps = 2.31 measured

Shearbox Test
Particle Size analysis

Particle Size analysis

Remarks

Form 10/2

Laboratory - Results Summary

Project

@Exploration Associates

LLANWONNO TIPS

Rhondda Cynon Taff

Contract
151258

Sheet
L1/1




Sieve Sizes
pm
63 150 300 600 1.18 2 5§ 10 20 375 75
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© | | / L
k. | ' | |
i B0 | i i 60
o . | i
g 50 i - i 50
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@ 40 ! ! i i 40
g LN |
o | 30
30 : ' ;
I A
1l | | [ |
20 — T 11 T i T 20
| i ! F 2 i | !
1 1 |
| ! | | Lt | L | i ’
io | EHI il I ’
. 1 N | (110} 1 1
0.0002 0.002 0.02 0.2 2.0 20 200
Particle Size (mm)
Clay Silt Sand Gravel Cabbles
Fine ;Medium |Coarsa Fine iMedium]Coarse Fine ]Medium Coarse
Particle Size % Passing Particle Size % Passing
6.3 mm 100
5 mm 96
3.35 mm 93
2 mm a2
1.18 mm 61
600 pm 38
425 pm 28
300 pm 22
212 pm 18
150 um 15
63 um 10
Hole Description
HD1 Silty gravelly SAND
Depth
0.00 -0.05
Type
D
Test Performed Uniformity Caosfficient = 18
Wet
Form 25/4
. : Project Contract
Laboratory - Particle Size Plot IR s sims .
Rhondda Cynon Taff Shest
@ Exploration Associates P21




Sieve Sizes
Hm
63 150 300 600 1.18 2 5 10 20 375 75
100 _ 1 L (- 1 | L..| L 100
11 I I I 7 L
| | L~ ] 1
90 1 30
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{ ) T
il | ‘ i | ;HI[! il | -
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=11 7 e
e T | AR i
c [ i i ' | |
Z 60 | L/ I.' - - )
@ X 1 I
| | |
E‘ > . 7 i 30
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o 40 i 40
a 30 : : ' 30
, | | /'/f . | | |

RN | Al ' |
t T T 0
& I 1 i O 1 1
WEEATT ]
10 Y T : e | | ' 10
n | [ [ 1 | 1| T | |
g T I N RN I RRR WER
0.0002 0.002 0.02 0.2 20 20 200
Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine | Medium |Goarse Fine |MediumlCoarse Fine |Medium lCcarse
Particie Size % Passing Particle Size % Passing
28 mm 100 212 um 14
20 mm 92 150 pm 12
14 mm 92 63 pm 10
10 mm 89
6.3 mm 83
5 mm 76
3.35 mm 69
2 mm 56
1.18 mm 40
600 um 25
425 pm 20
300 um 17
Hole Description
HD1 Silty SAND and GRAVEL
Depth
0.05 -0.10
Type
)
Test Performed Uniformity Coefficient = 37
Wet
Form 25/4
) i Project Contract
Laboratory - Particle Size Plot LLANWONNO TIPS 151252
] . Rhondda Cynon Taff Sheet
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Sieve Sizes
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Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine |Medium |Coarse Fine [Medium LCoarse Fine |Medium |Ccarse
Particle Size % Passing Particle Size % Passing
20 mm 100 150 pm 8
14 mm 93 63 um b
10 mm 86
6.3 mm 75
5 mm &7
3.35 mm 59
2 mm A4
1.18 mm 31
600 pm 19
425 pm 15
300 pm 12
212 pm 10
Hole Description
HD1 Silty very sandy GRAVEL
Depth
0.10 -0.15
Type
D
Test Performed Uniformity Coefficient = 17
Wet
Form 25/4
! , Project Contract
] Rhondda Cynon Taff Sheet
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Sieve Sizes
pm
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Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine TMedium !Coafse Fine IMedium | Coarse | Fine |Medium lCoarss
Particle Size % Passing ! Particle Size % Passing
28 mm 100 212 pm 13
20 mm 20 150 pm 10
14 mm 88 63 um 7
10 mm 85
6.3 mm 81
5 mm 75
3.35 mm 70
2 mm 56
1.18 mm 42
600 pm 28
425 pm 21
300 pm 16
Hole Description
HD1 Silty SAMD and GRAVEL
Depth
0.15 -0.20
Type
D
Test Performed Uniformity Coefficisnt = 31
Wet
Farm 25/4
, : Project Contract
Laboratory - Particle Size Plot NOT— 151258
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Sieve Sizes
pm mm
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Particle Size (mm)
Clay Silt Sand ! Gravel Cobbles
Fine ]Medium ]Ccarse Fine |Medium !Coarse j Fine !Medium |Ccrarsa
Particle Size % Passing Particle Size % Passing
37.5 mm 100 300 gm 10
28 mm 87 212 um 7
20 mm 68 150 um 5
14 mm 66 83 ptm 3
10 mm 63
6.3 mm 58
5 mm 53
3.35 mm 48
2 mm 39
1.18 mm 29
600 gm 18
425 pm 13
Hole Description
HD1 Slightly silty very sandy GRAVEL
Depth
0.20 -0.25
Type
D
Test Performed Uniformity Coefficient = 25
et
Form 25/4
) . Project Contract
Laboratory - Particle Size Plot LLANWONNO TIPS 151258
: Rhondda Cynon Taff Sheet
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Sieve Sizes
um
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Particle Size (mm)
Clay | Silt Sand Gravel Cabbles
]T-‘me 1Medium |Cnarse Fine |Medium l Coarse | Fine IMedium lCoarse
Particle Size % Passing Particle Size % Passing
6.3 mm 100
5 mm 95
3.35 mm 92
2 mm 82
1.18 mm 62
400 gm 40
425 pm 29
300 pm 23
212 um 18
150 gm 15
63 um 1"
Hole Description
HD2 Silty gravelly SAND
Depth
0.00 -0.05
Type
D
Test Performed Uniformity Coefficient not applicable.
Wet
Farm 25/4
: Project Contract
Laboratory - Particle Size Plot LLANWONNO TIPS 151258
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Sieve Sizes
Lm m
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Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine | Medium |Coarse |Medium ] Coarse | Fine | Medium !Guarse
Particle Size % Passing Particle Size % Passing
14 mm 100 63 um 14
10 mm 59
6.3 mm 99
5 mm 96
3.35 mm 93
2 mm a3
1.18 mm 64
600 pm bt
425 pm 35
300 pm 29
212 pm 24
150 pm 20
Hole Description
HD2 Silty gravelly SAND
Depth
0.05 -0.10
Type
D
Test Performed Uniformity Cosfficiant not applicable.
Wet
Form 25/4
) ) Project Contract
Laboratory - Particle Size Plot CLAMIDING TIPS 151258
i _ Rhondda Cynon Taff Sheet
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Sieve Sizes
pm
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Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine | Medium ,Coarse Fine |Medium ] Coarse | Fine | Medium 1Coarse
Particle Size % Passing Particle Size % Passing
20 mm 100 150 pm 10
14 mm 98 63 am 7
10 mm 96
6.3 mm 92
5 mm 88
3.35 mm 82
2 mm 66
1.18 mm 46
600 pm 27
425 um 19
300 um 15
212 pm 12
Hole Description
HD2 Silty gravelly SAND
Depth
0.10 -0.15
Type
D
Test Performed Uniformity Coefficient = 11
Wet
Form 25/4
_ , Project Contract
Laboratory - Particle Size Plot J LLANWONNO TIPS 151258
_ i Rhondda Cynon Taff Sheet
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Sieve Sizes
pm
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Particle Size (mm)
Clay Silt Sand | Gravel Cobbles
Fine ]Medium |Coarae ’Medium!Cuarse | Fine IMedium Coarse
Particle Size % Passing I Particle Size % Passing
50 mm 100 425 um 16
37.5 mm 91 300 pm 13
28 mm 84 212 pm "
20 mm 71 150 pm 10
14 mm 64 63 um 8
10 mm 60
6.3 mm 55
5 mm 47
3.35 mm 42
2 mm 34
1.18 mm 26
600 um 19
Hole Description
HD2 Silty very sandy GRAVEL
Depth
0.15 -0.20
Type
0
Test Performed Uniformity Coeffizisnt = 65
Wet
Farm 25/4
, , Project Contract
] Rhondda Cynon Taff Sheet
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Sieve Sizes
Lm
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Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine | Medium ]Coarse Fine [Medium l Coarse | Fine | Medium [Coarse
Particle Size % Passing Particle Size % Passing
50 mm 100 425 um 13
37.5 mm 21 300 pm 10
28 mm 81 212 pm 8
20 mm 59 150 pm o
14 mm 53 &3 um 3
10 mm 48
6.3 mm 41
5 mm 37
3.35 mm 34
2 mm 29
1.18 mm 24
400 pm 17
Hole Description
HD2 slightly silty sandy GRAVEL.
Depth
0.20 -0.25
Type
D
Test Performed Uniformity Coefficient = 70
Wet
Farm 25/4
) y Project Contract
Laboratory - Particle Size Plot ! LLANWONNO TIPS 151258
. . Rhondda Cynon Taff Sheet
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um
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Particle Size (mm)
Clay Silt Sand Gravel Cabbles
Fine |Madium 1Coarse Fine |Medium iCcarse Fine lMedium |Coarse
Particle Size % Passing Particle Size % Passing
14 mm 100 63 um 5
10 mm 97
6.3 mm 88
5 mm 84
3.35 mm 76
2 mm 62
1.18 mm 48
400 pm 3
425 pm 23
300 gm 17
212 pm 12
150 pgm 9
Hole Description
HD3 Slightly silty gravelly SAND
Depth
0.00 -0.05
Type
D

Test Performed

Wet

Uniformity Coefficient = 11

Form 25/4

Laboratory - Particle Size Plot
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Sieve Sizes
Hm
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Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine 'Madium ICoarse Fine IMedium ] Coarse | Fine Medium ]Coarse
Particle Size % Passing Particle Size % Passing
20 mm 100 150 pm 9
14 mm 99 63 um 4
10 mm 98
6.3 mm 91
5 mm 87
3.35 mm 78
2 mm 62
1.18 mm 45
600 gm 29
425 pm 22
300 um 16
212 um 12
Hole Description
HD3 Slightly silty gravelly SAND
Depth
0.05 -0.10
Type
o
1Test Performed Uniformity Coafficient = 11
L Wet
Farm 25/4
, Y Project Contract
Laboratory - Particle Size Plot ) LLANNGHNG. TIPS 151253
] Rhondda Cynon Taff Sheet
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Sieve Sizes
um
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Particle Size (mm)
Clay Silt Sand Gravel Cabbles
Fine | Medium lCoarse Fine [Medium |Caarse Fine lMedium lCoarse
Particle Size % Passing Particle Size % Passing
20 mm 100 150 pm 10
14 mm 99 63 pm ]
10 mm 98
6.3 mm 96
5 mm 92
3.35 mm 82
2 mm 62
1.18 mm 41
600 pm 24
425 um 19
300 pm 15
212 pm 12
Hole Description
HD3 slightly silty very gravelly SAND
Depth
0.10 -0.15
Type
D
Test Performed Uniformity Coefficient = 25
Wet
Form 25/4
. Project Contract
Laboratory - Particle Size Plot I s 15125
i ) Rhondda Cynon Taff Sheet
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Sieve Sizes
um
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Particle Size (mm)
Clay Silt Sand Gravel Cabbles
Fine | Medium Jgoarse Fine |Medium ‘ Coarse | Fine | Medium |Coarse
Particle Size % Passing Particle Size % Passing
20 mm 100 150 pm 5
14 mm 99 63 pm 3
10 mm 99
6.3 mm 97
5 mm 94
3.35 mm 85
2 mm 63
1.18 mm 32
600 pm 16
425 pm 1
300 pum 8
212 pm [}
Hole Description
HD3 Slightly silty very gravelly SAND
Depth
0.15 -0.20
Type
D
Test Performed Uniformity Coefficient = 5.0
Wet
Form 25/4
; Project Contract
Lahoratcry - Particle Size Plot ) LLANWONNO TIPS 151258
Rhondda Cynon Taff Sh
. F eet
Exploration Associates P2/14




Sieve Sizes
um
63 150 300 600 1.18 2 5 10 20 375 75
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Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine iMedium ]Caarse Fine 'I‘vledium ] Coarse | Fine iMedlum !Coarse
Particle Size % Passing Particle Size % Passing
14 mm 100 63 um 3
10 mm 99
6.3 mm 96
5 mm N
3.35 mm 79
2 mm 51
1.18 mm 27
600 zm 14
425 pm 10
300 pm 7
212 um 5
150 um 4
Hole Description
HD3 Slightly silty very sandy GRAVEL
Depth
0.20 -0.25
Type
D
Test Performed Uniformity Coefficient = 5.6
Wet
Form 25/4
) } Pro'ect Contract
Laboratory - Particle Size Plot ' LLANWONNO TIPS 151258
. Rhondda Cynon Taff Sheat
@ Exploration Associates P2/15




Sieve Sizes
um
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Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine lMedium [Ccarse Fine IMedium |Cuarse Fine |Medium |Caarse
Particle Size % Passing Particle Size % Passing
20 mm 100 150 pm 12
14 mm 100 &3 um 6
10 mm 99
6.3 mm 97
5 mm 92
3.35 mm 85
2 mm 72
1.18 mm 58
600 um 42
425 pm 33
300 am 24
212 pm 17
Hole Description
HD4 Slightly gravelly SAND
Depth
0.00 -0.05
Type
D
Test Performed Uniformity Coefficient = 18
Wet
Form 25/4
) ) Project Contract
Laboratory - Particle Size Plot T 151258
i i Rhondda Cynon Tatf g
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Sieve Sizes
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Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine | Medium |Coarse Fine |Med[um ' Coarse | Fine | Medium !Coarse
Particle Size % Passing Particle Size % Passing
14 mm 100 63 pm 5
10 mm 100
4.3 mm 98
5 mm 95
3.35 mm 90
2 mm 78
1.18 mm 63
600 um 47
425 pm 37
300 pm 27
212 um 18
150 pm 12
‘|Hole Description
HD4 Slightly silty very gravelly SAND
Depth
0.05 -0.10
Type
D
Test Perfarmed Uniformity Coefficient = 14
Wet
Form 25/4
' ’ Project Contract
. . Rhondda Cynon Taff Sheet
@ Exploration Associates P2/17




Sieve Sizes
um
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Particle Size (mm)
Clay Silt Sand Gravel Cabbles
Fine ‘ Mediurn 'Coarse Fine |Medium | Coarse | Fine Medium |Cuarsa
Particle Size % Passing Particle Size % Passing
14 mm 100 63 um 6
10 mm 99
6.3 mm 99
5 mm 97
3.35 mm 94
2 mm 86
1.18 mm 74
600 pm 57
425 pm 46
300 pm 34
212 um 23
150 um 16
Hole Description
HD4 Silty very gravelly SAND
Depth
0.10 -0.15
Type
D
Test Performed Uniformity Coefficient = 10.0
Wet
Form 25/4
. ) Project Contract
Laboratory - Particle Size Plot . LLANWONNG TIPS 151258
g Rhondda Cynon Taff Sheet
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Sieve Sizes
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Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine Medium !Coarse Fine |Medium ] Coarse | Fine |Madium ICoarse
Particle Size % Passing Particle Size % Passing
20 mm 100 150 um 15
14 mm 98 63 um 6
10 mm 98
6.3 mm 97
5 mm Q4
3.35 mm 91
2 mm 82
1.18 mm 69
600 gm 52
425 pm 42
300 um 31
212 pm 21
Hole Description
HD4 S5ilty gravelly SAND
Depth
0.15 -0.20
Type
D
Test Performed Uniformity Caefficient = 12
Wet
Form 25/4
; : Project Contract
Rhondda Cynon Taff Sh
. . eet
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Sieve Sizes
um
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Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine LMedium ‘Cuarse Fine rMedium | Coarse | Fine | Medium ]Caarse
Particle Size % Passing Particle Size % Passing
14 mm 10C 63 um 14
10 mm 100
6.3 mm 99
5 mm 99
3.35 mm 78
2 mm 96
1.18 mm 92
600 pm 82
425 pm 71
300 gm 54
212 um 38
150 um 29
Hole Description
HD4 Silty slightly gravelly SAND
Depth
0.20 -0.25
Type
0
Test Performed Uniformity Coefficient nat applicabla.
Wet
Form 25/4
: . Project Contract
Laboratory - Particle Size Plot LLANWONNO TIPS 151258
Rhondda Cynon Taff Sh
= g eet
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Sieve Sizes
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Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine | Medium [Coarse | Fine  [Medium |Coarse | Fine | Medium |Coarse
Particle Size % Passing Particle Size % Passing
28 mm 100 212 um 5
20 mm 96 150 pm 4
14 mm 94 63 pm 1
10 mm 90
6.3 mm a1
5 mm T4
3.35 mm 68
2 mm 55
1.18 mm i
600 um 19
425 um 12
300 um 8
Hole Description
HDS Slightly silty SAND and GRAVEL
Depth
0.00 -0.05
Type
D
Test Performad Uniformity Coefficient = 6.8
Wet
Form 25/4
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Sieve Sizes
um mm
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Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine | Medium |Cnarse Fine |Medium | coarse | Fine |Medium lCoarse
Particle Size % Passing Particle Size % Passing
28 mm 100 212 pm 4
20 mm 87 150 um =4
14 mn 83 63 um 1
10 mm 78
6.3 mm 70
5 mm &5
3.35 mm 58
2 mm 44
1.18 mm 27
600 pm 14
425 pm 9
300 gm 6
Hole Description
HD5 Slightly silty very sandy GRAVEL
Depth
0.05 -0.10
Type
D
Test Performed Uniformity Coefficient = 8.3
Wet
Form 25/4
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Sieve Sizes
pm mm
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Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine | Medium |Coarse Fine lMedium [Coarse Fine | Medium |Coarse
Particle Size % Passing Particle Size % Passing
28 mm 100 212 um 7
20 mm 98 150 um 5
14 mm 97 83 um 3
10 mm 92
6.3 mm 86
5 mm a1
3.35 mm 74
2 mm 56
1.18 mm 33
600 pm 17
425 pm 12
300 gm 9
Hole Description
HDS Slightly silty SAND and GRAVEL
Depth
0.10 -0.15
Type
D
| Test Performed Uniformity Coefficisnt = 6.6
f Wet
Farm 25/4
. : Project Contract
Laboratory - Particle Size Plot LLANONG. TrgE 151258
j ] Rhondda Cynon Taff Sh
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Sieve Sizes
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Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine | Medium EGoarse Fine |Medium |Coarse | Fine lMedium [Coarse
Particle Size % Passing Particle Size % Passing
14 mm 100 63 um 5
10 mm 26
6.3 mm 20
5 mm 85
3.35 mm 77
2 mm 56
1.18 mm 34
600 um 19
425 pm 15
300 gm 12
212 pm 9
150 pm 8
Hole Description
HD5 Slightly silty SAND and GRAVEL
Depth
0.15 -0.20
Type
D
Test Performed Uniformity Cosfficient = 9.1
Dry
Form 25/4
, Project Contract
Laboratory - Particle Size Plot o 151258
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Sieve Sizes
pm
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Particle Size (mm)
Clay Silt Sand Gravel Cobhbles
Fine |Mer:|ium |Coarse Fins IMedium |Cuarse Fine |Med[um !Coarse
Particle Size % Passing Particle Size % Passing
28 mm 100 212 pm 12
20 mm 87 150 pm 10
14 mm 84 63 pm 7
10 mm 77
4.3 mm 68
5 mm 61
3.35 mm 55
2 mm 44
1.18 mm 32
600 um 22
425 um 18
300 gm 15
Hale Description
HDS Slightly silty very sandy GRAVEL
Depth
0.20 -0.25
Type
D
Test Performed Uniformity Cosfficiant = &4
Wet
Form 25/4
; ; Project Contract
Laboratory - Particle Size Plot LLANWONNO TIPS 151258
i S Rhondda Cynon Taff Sheet
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Sieve Sizes
um
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Particle Size (mm)
Clay Silt Sand Gravel Cabbles
Fine |Medium |Goarse Fine IMediumlCoarse Fine | Medium !Cnarsa

Particle Size % Passing Particle Size % Passing
14 mm 100 63 um 5
10 mm 96
6.3 mm 87
5 mm 78
3.35 mm 71
2 mm 59
1.18 mm 47
600 pm 36
425 pm 29
300 gm 22
212 um 16
150 um 11
Hole Description
HDé slightly silty very gravelly SAND
Depth
0.00 -0.05
Type
D
Test Performed Uniformity Coefficient = 29
Wet

Form 25/4
2 7 Project Contract
Laboratory - Particle Size Plot p—— —_—
j - Rhondda Cynon Taff
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Sieve Sizes
{m
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100 : | ! 1 L 1 100
| T T h |
90 | i J | . i ...---"'"_ g0
[ | E [T
80 /}/ rl 80
70 /| ‘
. f/ | | 70
X ]
= 60 7 [l : 60
rd | | I
@ J ,,’ 1 T |
9 50 | A : 50
2 | J% [ i .[
c | e e
o 40 i Y T 40
|
LY L //
o 20 30
11/ ]
-1 |
20 — | 20
10 T ! 10
If ¥
6l E i L. s
0.0002 0.002 0.02 0.2 2.0 20 200
Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine IMedium [Coarse Fine |Medium |C0arse Fine i Medium 1CGarse
Particle Size % Passing Particle Size % Passing
20 mm 100 © 150 gm b4
14 mm 96 63 pm 53
10 mm 95 20 gm 38
6.3 mm 93 6 pm 27
5 mm 92 2 um 17
3.35 mm N
2 mm 0
1.18 mm 88
600 um 86
425 um 83
300 gm 78
212 um 71
Hole Description
HD& sandy slightly gravelly cLAY / SILT
Depth
0.10 -0.15
Type
D
Test Performed Unifarmity Coefficient not applicable.
Wet
Form 25/4
; . Project Contract
- Particle Size Plot
Laboratory - Pa LLANWONNO TIPS 151258
F 5 Rhondda cynon Taff
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Sieve Sizes
pm
63 150 300 600 1.18 2 5 10 20 375 75
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Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine iMedium [Coarse Fine [Medium 1 Coarse | Fine | Medium |Coarse
Particle Size % Passing Particle Size % Passing
37.5 mm 100 300 pm 56
28 mm 81 212 pm 51
20 mm 72 150 um 47
14 mm 70 63 um 39
10 mm 70 20 um 30
6.3 mm 67 & pm 22
5 mm &7 2-pum - 14
3.35 mm 66
2 mm 65
1.18 mm 63
600 pm 62
425 pm 60
Hole Description
HD& Sandy gravelly CLAY / SILT
Depth
0.15 -0.20
Type
D
Test Performed Uniformity Coefficient not applicable.
Wet
Form 25/4
’ . Project Contract
Laboratory - Particle Size Plot LLANWONNO T1P8 151258
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Sieve Sizes
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Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine |Medfum ICoarse Fine ]Medium | Coarse | Fine Medium ICoarse
Particle Size % Passing Particle Size % Passing
37.5 mm 100 300 um 73
28 mm 94 212 pm 48
20 mm 89 150 pm 63
14 mm a3 63 um 54
10 mm 87 20 um 43
6.3 mm 86 6 pm 31
5 mm 84 2 pgm 23
3.35 mm 84
2 mm 82
1.18 mm a1
600 pm 80
425 pm 77
Hole Description
HD& sandy slightly gravelly CLAY / SILT
Depth
0.20 -0.25
Type
D
Test Performed Uniformity Cosfficient not applicable.
Wet
Form 25/4
. . Project Contract
Laboratory - Particle Size Plot : LLANVGNNO: TiPS 151258
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Sieve Sizes
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Particle Size (mm)
Clay Silt Sand I Graval Cobbles
Fine | Medium |Coarse Fine !Medium |Coarse | Fine |Mediurn |Coarse
Particle Size % Passing Particle Size % Passing
10 mm 100
6.3 mm 75
5 mm 60
3.35 mm 53
2 mm 40
1.18 mm 28
600 gm 18
425 pm 13
300 gm 10
212 um 8
150 um 6
63 pm 4
Hole Description
HD? Slightly silty very sandy GRAVEL
Depth
0.00 -0.05
Type
D
Test Performed Uniformity Coefficisnt = 17
Wet
Form 25/4
; . Project Contract
Laboratory - Particle Size Plot LLARKOMNG 1S 151258
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Sieve Sizes
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Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine [Medium |Coar5e Fine EMedium lCoarse Fine [Medium [Coarse
Particle Size % Passing Particle Size % Passing
28 mm 100 212 pm 1"
20 mm 94 150 um 9
14 mm 21 63 um 5
10 mm 86
6.3 mm 76
5 mm 67
3.35 mm 61
2 mm 47
1.18 mm 33
600 gm 22
425 um 17
300 um 14
Hole Description
HD? Slightly silty very sandy GRAVEL
Depth
0.05 -0.10
Type
Test Performed Uniformity Coefficient = 18
Wet
Form 25/4
. . Project Contract
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Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine | Medium ]Coarse Fine |Medium tCaarse Fine | Medium [Coarse
Particle Size % Passing Particle Size % Passing
37.5 mm 100 300 pm 8
28 mm 90 212 um &
20 mm 48 150 um )
14 mm 59 63 um 3
10 mm 51
6.3 mm 41
5 mm 35
3.35 mm 31
2 mm 24
1.18 mm 18
600 pm 12
425 um 10
Hole Description
HD7 slightly silty sandy GRAVEL
Depth
0.10 -0.15
Type
D
Test Performed Uniformity Coefficisnt = 34
Wet
Form 25/4
. . Project Contract
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Sieve Sizes
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Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine ] Medium |Coarse Fine ‘Med[um |Coarse Fine | Medium !Cnarse
Particie Size % Passing Particle Size i % Passing |
28 mm 100 212 um 8
20 mm 78 150 gm 7
14 mm 72 63 um 4
10 mm 65
6.3 mm 54
5 mm 47
3.35 mm 41
2 mm 32
1.18 mm 24
600 gm 17
425 pm 13
300 um "
Hole Description
HD? Slightly silty sandy GRAVEL
Depth
0.15 ~0.20
Type
D
Test Performed Uniformity Coefficient = 29
Wet
Form 25/4
. , Project Contract
Laboratory - Particle Size Plot ARG iR {54845
. Rhondda Cynon Taff sSh
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Sieve Sizes
Lm
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Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine Medium ECoarse Fine ]Medium | Coarse | Fine Medium }Coarse

Particle Size % Passing Particle Size % Passing
37.5 mm 100 300 pm 8
28 mm 59 212 pm 6
20 mm 52 150 gm ]
14 mm 49 63 wm 3
10 mm 45
6.3 mm 39
5 mm 34
3.35 mm 29
2 mm 22
1.18 mm 17
600 gm 12
425 pm 9
Hole Description
HD7 Slightly silty sandy GRAVEL
Depth
0.20 -0.25
Type
D
Test Parformed Uniformity Coefficient = 59
Wat

Form 25/4
: : Project Contract
Laboratory - Particle Size Plot ' LLANWONNO TIPS 151258
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Sieve Sizes
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Particle Size (mm)
Clay Silt Sand Gravel Cobbles
—_—
Fine I Medium |Coarse Fine |Mediurn |Coarse Fine Medium |Coarse
Particle Size % Passing Particle Size % Passing
6.3 mm 100 6 pm 5
5 mm 98 2 pm 2
3.35 mm 95
2 mm 90
1.18 mm 82
600 pm 71
425 um 41
300 um 51
212 pgm 40
150 pm 31
63 um 15
20 pm 12
Hole Description
HD3 Very silty gravelly SAND
Depth
0.00 -0.05
Type
D
Test Performed Uniformity Cosfficient = 29
Wet
Farm 25/4
, " Project Contract
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Sieve Sizes
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Particle Size (mm)
Clay Silt Sand Gravel Caobbles
Fine | Medium 1Coarse Fine ]Medium lCoarse Fine | MadiumJCoarse
Particle Size % Passing Particle Size % Passing
20 mm 100 150 um 15
14 mm 94 63 um 7
10 mm 92
6.3 mm 84
5 mm 82
3.35 mm 78
2 mm 71
1.18 mm 63
600 pm 49
425 um 38
300 gm 29
212 pm . 20
Hole Description
HD8 Slightly silty gravelly SAND
Depth
0.05 -0.10
Type
D
Test Performed Uniformity Coafficient = 13
Wet
Farm 25/4
, . Project Contract
Laboratory - Particle Size Plot LLANNONNG TIPS 151258
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Sieve Sizes
pum mm
63 150 300 600 1.18 2 5 10 20 375 75
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Particle Size (mm)
Clay Silt Sand |_ Gravel Cobbles
Fine lMed]um |Coarse Fine lMad[um'Coarse | Fine |Medium {Gaarsa

Particle Size % Passing Particle Size % Passing
20 mm 100 150 gm 25
14 mm 97 63 pm 13
10 mm 96
6.3 mm 95
5 mm 94
3.35 mm 93
2 mm |
1.18 mm 87
600 um 74
425 pm &3
300 um 48
212 um 35
Hole Description
HD8 Silty gravelly SAND
Depth
0.10 -0.15
Type
D
Test Performad Uniformity Coefficient not apolicable.
Wet

Form 25/4
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Sieve Sizes
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Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine | Medium |Coarsa Fine |Medium |Coarse Fine Medium Coarse
Particle Size % Passing Particle Size % Passing
10 mm 100 20 pm 38
6.3 mm 99 6 pm 27
5 mm 99 2 pm 20
3.35 mm 99
2 mm 98
1.18 mm 97
600 um 95
425 um 91
300 pm 83
212 pgm 72
150 gm 65
43 pm 52
Hole Description
HD3 Sandy slightly gravelly CLAY [ SILT
Depth
0.15 -0.20
Type
]
Test Perfermed Uniformity Coefficient not applicable.
Wet
Farm 25/4
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Laboratory - Particle Size Plot e R
j Rhondda Cynon Taff Sheet
@ Exploration Associates p2/39
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Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine | Medium |Coarse Fine |Medium | Coarse | Fine 1 Medium !C}oarse
Particle Size % Passing Particle Size L% Passing
28 mm 100 212 um 72
20 mm 92 150 um 65
14 mm 92 63 um 52
10 mm 92 20 pm 24
6.3 mm 21 6 pum 22
S mm 91 2 um 20
3.35 mm 91
2 mm 91
1.18 mm 90
400 um 89
425 pm 87
300 pm 81
Hole Description
HD8 Very sandy gravelly CLAY / SILT
Depth
0.20 -0.25
Type
D
Test Performed Uniformity Coefficient not applicabls.
Wet J
Form 25/4
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Sieve Sizes
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Particle Size (mm)
Clay Silt Sand Gravel Cabbles
Fine | Medium iCaarse Fine lMEdium |Coarse | Fine 1 Madium |Caarse
Particle Size % Passing Particle Size % Passing
20 mm 100 150 gm 6
14 mm 98 63 um 3
10 mm @r
6.3 mm 94
5 mm 20
3.35 mm 85
2 mm 75
1.18 mm 58
600 pm 34
425 pm 22
300 pm 14
212 pm 9
Hole Description
HD9 Slightly silty gravelly SAND
Depth
0.00 -0.05
Type
D
Test Performed Uniformity Cosfficiant = 5.5
Wet
Form 25/4
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Laboratory - Particle Size Plot LLANUONKG TERS 151258
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Sieve Sizes
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Particle Size (mm)
Clay Silt Sand | Gravel Cobbles
Fine |Medium ‘Coafse Fine |Medium |Coarsa i Fine !Medium lCoarse
Particle Size % Passing Particle Size % Passing
28 mm 100 212 pm 10
20 mm 90 150 um 8
14 mm 83 63 im 4
10 mm 81
6.3 mm 75
5 mm 70
3.35 mm 64
2 mm 52
1.18 mm 38
600 wm 24
425 um 18
300 um 13
Hole Description
HD9 Slightly silty SAND and GRAVEL
Depth
0.05 -0.10
Type
D
Test Performed Uniformity Coefficiant = 13
Wet
Form 25/4
. ; Project Contract
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Sieve Sizes
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Particle Size (mm)
Clay Silt Sand | Gravel Cobbles
Fine [Medium fCaarse Fine IMedium|Coarse | Fine IMedium |Coarse
Particle Size % Passing Particle Size % Passing
20 mm 100 150 um 9
14 mm 98 63 m &
10 mm 96
6.3 mm 91
S5 mm 85
3.35 mm 78
2 mm 61
1.18 mm 42
400 um 26
425 pm 19
300 um 15
212 pum 12
Hole Description
HDY Silty SAND and GRAVEL
Depth
0.10 -0.15
Type
D
Test Performed Uniformity Coefficisnt = 11
Wet
Form 25/4
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Sieve Sizes
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Particle Size (mm)
Clay Silt Sand | Gravel Caobbles
Fine |Medium ‘Cmarse Fine lMedium | Coarse | Fine |Medium lCoarse
Particle Siza % Passing Particle Size % Passing
28 mm 100 212 gm 13
20 mm 94 150 um 10
14 mm 92 63 um 7
10 mm 90
6.3 mm 86
5 mm 80
3.35 mm 75
2 mm 59
1.18 mm 41
600 pm 26
425 pm 20
300 ugm 16
Hole Description
HD9 Silty SAND and GRAVEL
Depth
0.15 -0.20
Type
D
Test Performed Uniformity Cosfficient =
Wet
Farm 25/4
y ' Project Contract
Laboratory - Particle Size Plot LLANWONNO TIPS 151258
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Sieve Sizes
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Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine ] Medium |Goarse Fine |Medium I Coarse | Fine | Medium |Coarse
Particle Size % Passing Particle Size % Passing
14 mm 100 63 pm 7
10 mm g8
6.3 mm 95
5 mm 87
3.35 mm 81
2 mm 62
1.18 mm 44
600 um 28
425 pm 22
300 gm 17
212 pm 14
150 pm 1
Hole Description
HDZ Silty gravelly SAND
Depth
0.20 -0.25
Type
D
Test Performed Uniformity Coefficisnt = 27
Wet
Form 25/4
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Particle Size (mm)
Clay Silt Sand Grave| Cobbles
Fine | Medium |Coarse Fine !Medium lCoarse Fine l Madium 1Cuarse
Particle Size % Passing Particle Size % Passing
20 mm 100 150 pgm 8
14 mm 55 63 um 2
10 mm 94
6.3 mm 91
5 mm 84
3.35 mm 76
2 mm &4
1.18 mm 51
600 pm 36
425 pm 26
300 um 18
212 pm 12
Hoie Description
HD10 slightly silty very gravelly SAND
Depth
0.00 -0.05
Type
D
Test Performed Uniformity Cosfficient = 9.4
Wet
Form 25/4 |
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Sieve Sizes
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Particle Size (mm)
Clay Silt Sand ! Gravel Cobbles
Fine | Medium |Gaarse Fine |Medium | Coarse ! Fine Medium |Coarse
Particle Size % Passing Particle Size % Passing
20 mm 100 150 pm 19
14 mm 99 63 um 9
10 mm 99
6.3 mm 97
5 mm 94
3.35 mm 90
2 mm 84
1.18 mm 74
600 pm 59
425 pm 48
300 pm 37
212 um 26
Hole Description
HD10 Silty gravelly SAND
Depth
0.05 -0.1¢
Type
D 1
Tast Performead Uniformity Coefficient = 9.8
Wet
Form 25/4
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Particle Size (mm)
Clay Sitt Sand | Graval Cobbles
E Fine |Medium iCaarse Fine |Madium l Coarse | Fine ! Medium [Coarse
Particle Size % Passing Particle Size % Passing
14 mm 100 &3 pm 14
10 mm 99
6.3 mm 98
5 mm 97
3.35 mm 96
2 mm 94
1.18 mm 88
600 um 75
425 um 63
300 gm 50
212 um 37
150 um 28
Hole Description
HD10 Silty slightly gravelly SAND
Depth
Q.10 -0.15
Type
D
Test Performed Uniformity Cosfficient not applicable.
Yet
Form 25/4
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Sieve Sizes
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Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine | Medium !Coarse Fine |Medium | Coarse | Fine ]Medium Iaarse _
Particle Size % Passing Particle Size % Passing
20 mm 100 150 pgm 36
14 mm 97 63 pm 21
10 mm 97 20 gm 15
6.3 mm 96 6 fm 1
5 mm 96 2 um 7
3.35 mm 95
2 mm 94
1.18 mm 90
600 pm 81
425 pm 72
300 pm 60
212 um 47
Hole Description
HD10 Very silty gravelly SAND
Depth
0.15 -0.20
Type
D
Test Performed Uniformity Coefficient = 85
Wet
Form 25/4
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[ Sieve Sizes
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Particle Size (mm)
Clay Silt | Sand Gravel Cobbles
Fine |Medium]Ccarse ]l—'me IMedium1Coarse Fine lMedium |Caarse

Particle Size % Passing Particle Size % Passing
63 mm 100 600 pm 40
50 mm 77 425 pm 34
37.5 mm 60 300 pm 31
28 mm 48 212 um 25
20 mm 46 150 um 20
14 mm 46 63 um 12
10 mm 45
6.3 mm 45
5 mm 45
3.35 mm 45
2 mm IAA
1.18 mm 43
Hole Description
HD10 silty sandy GRAVEL
Depth
0.20 -0.25
Type
D
Test Performed Uniformity Coefficient not applicable.
Wet

Form 25/4
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Laboratory - Particle Size Plot ! LAk ine 151258
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Sieve Sizes
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Particle Size (mm)
Clay Silt Sand Gravel Cabbles
Fine |Medium iCoarse Fine IMadium |Caarse Fine | Mediurn_ICuarsa
Particle Size [ % Passing Particle Size % Passing
50 mm 100 425 pm 25
37.5 mm 96 300 um 21
28 mm 92 212 um 18
20 mm 82 150 um 1%
14 mm 79 63 um 11
10 mm 74
6.3 mm 66
5 mm 61
3.35 mm b5
2 mm 4é
1.18 mm 38
600 pm 29
Hole Description
LuT2 MADE GROUND: Lloose dark grey and black
Depth slightly clayey very sandy angular fine to
3.00 -3.45 coarse GRAVEL of mudstone and coal.
Type
B
Test Performed Uniformity Coefficient not applicabla.
Wet
Form 25/4
: Project Contract
Laboratory - Particle Size Plot LLANIONNO TIPS 151258
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Sieve Sizes
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Particle Size (mm)
Clay Silt Sand Gravel Caobbles
Fine | Medium |Coarse Fine |Med‘|urn ]Coarse Fing | Medium |Coarse
Particle Size % Passing Particle Size % Passing
63 mm 100 600 gm 17
50 mm 94 425 um 15
37.5 mm 84 300 um 13
28 mm 73 212 um 11
20 mm 65 150 gm 10
14 mm 60 63 um 8
10 mm 55
6.3 mm 47
5 mm 42
3.35 mm 36
2 mm 28
1.18 mm 22
Hole Description
LWT2 MADE GROUND: loose dark grey and black
Depth slightly clayey very sandy angular fine to
5.00 -5.45 coarse GRAVEL of mudstone and coal.
Type
8
Test Performed Uniformity Coefficient = 93
Wet
Form 25/4 |
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Sieve Sizes
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Particle Size (mm)
Clay Silt Sand I Gravel Caobbles
Fine Medium ICoarse Fine ]Maciium iCoarse | Fine | Medium |[Coarse
Particle Size % Passing Particle Size % Passing
75 mm 83 1.18 mm 17
63 mm ) 600 pm 15
50 mm 45 425 pm 14
37.5 mm 45 300 pm 12
28 mm 33 212 pm 1"
20 mm 33 150 um 9
14 mm 29 63 um 6
10 mm 27
6.3 mm 24
5 mm 22
3.35 mm 20
2 mm 18
Hole Description
LWT2 Medium dense becoming dense dark orange brown
Depth slightly clayey sandy angular dominantly
8.00 -8.45 coarse GRAVEL with occasional subangular
Type cobbles of siltstone and sandstones.
8
Teat Performed Uniformity Coefficient = 254
Wet
Form 25/4
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Sieve Sizes
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Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine TMadium ]Coarse Fine |Medium | Coarse | Fine | Medium |Coarse
Particle Size % Passing Particle Size % Passing
50 mm 100 425 gm 26
37.5 mm 92 300 gm 22
28 mm 82 212 gm 18
20 mm 73 150 um 16
14 mm 69 &3 pm 12
10 mm 67
6.3 mm 62
5 mm 59
3.35 mm a5
2 mm 48
1.18 mm 40
600 pm 31
Hole Description
LT3 HMADE GROUND: medium dense dark grey and black
Depth claysy sandy angular fine to coarss GRAVEL
3.00 -3.45 with occasional subangular cobbles of
Type mudstone and coal.
8
Test Performed Uniformity Coefficient not applicable.
Wet
Form 25/4
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Laboratory - Particle Size Plot LLANNONNG TIPS 151253
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Sieve Sizes
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Particle Size (mm)
Clay Siit Sand Gravel Cobbles
Fine | Medium 1Coarse Fine [Medium lCoarse Fine ] Medium |Coarse
Particle Size % Passing Particle Size % Passing
75 mm a3 1.18 mm 26
63 mm 83 600 pm 20
50 mm 83 425 pm 17
37.5 mm T4 300 gm 15
28 mm 67 212 pm 13
20 mm 56 150 gm 12
14 mm 54 &3 pum 10
10 mm 51
6.3 mm &7
5 mm 43
3.35 mm 39
2 mm 32
Hole Description
LWT3 MADE GROUND: Medium dense dark grey and black
Depth clayey sandy angular fine to coarse GRAVEL
7.75 -8.20 Wwith occasional subangular cobbles of
Type mudstone and coal.
B
Test Performed Uniformity Coefficient = 359
Wet
Form 25/4
) ) Project Contract
Laboratory - Particle Size Plot LLANWONNO TIPS 151258
] . Rhondda Cynon Taff Sheet
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Sieve Sizes
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Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine ' Medium |Coarse Fine !Medfum LCQarse Fine Medium iCoarse
Particle Size % Passing Particle Size 1 % Passing
20 mm 100 150 um T4
14 mm 100 63 um &7
10 mm 98 20 pm 59
6.3 mm 97 6 1m 46
5 mm 95 2 pm 30
3.35 mm 93
2 mm 90
1.18 mm 87
600 pm a3
425 um 81
300 gm 79
212 pm 77
Hole Descripticn
LWT3 Very stiff slightly sandy slightly gravelly
Depth SILT. Sand is fine to coarse gravel is
10.80-11.00 angular to subangular fine to coarse of
Type siltstone and sandstone.
B
Tast Performed Uniformity Coefficient not apolicables.
Wet
Form 25/4
. , Project Contract
Laboratory - Particle Size Plot ELARGIGHND “EIPE 151258
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Sleve Sizes
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Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine | Medium |Coarse Fine |Medium ‘ Coarse | Fine Medium ICuarsa
Particle Size % Passing Particle Size % Passing
63 mm 100 600 um 22
50 mm 89 425 pum 18
37.5 mm 89 300 um 15
28 mm 82 212 um 12
20 mm T4 150 um 10
14 mm 2 63 pm 7
10 mm 69
6.3 mm 61
5 mm 58
3.35 mm 52
2 mm 42
1.18 mm 32
Hole Description
LWT4 Medium dense dark grey slightly silty very
Depth sandy angular fine to coarse GRAVEL of
2.75 -3.25 mudstone and coal.
Type
1]
Test Performed Uniformity Coefficisnt = 80
Wet
Form 25/4
. " Project Contract
Laboratory - Particle Size Plot LLANNONNG T1PS —_—
Rhondda Cynon Taff She
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Sieve Sizes
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Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine |Nledium |Coarse Fine |Medium |Coarse Fine ! Medium !Coarse
Particle Size % Passing Particle Size % Passing
75 mm 100 1.18 mm 26
63 mm 96 600 pm 19
50 mm 96 425 pm 16
37.5 mm 90 300 pm 13
28 mm 82 212 pum "
20 mm 70 150 pm 10
14 mm 68 63 um 7
10 mm b4
6.3 mm 57
5 mm 52
3.35 mm 44
2 mm 34
Hole Description
LUT4 Medium dense dark grey slightly silty sandy
Depth angular fine to coarse GRAVEL of mudstons and
6.50 -6.95 coal.
Type
8
Test Performed Uniformity Coefficient = 51
Wet
Form 25/4
" s Project Contract
Laboratory - Particle Size Plot ) LLANWONNO TIPS 151258
Rhondda Cynon Taff She
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Sieve Sizes
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Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine | Medium ‘Coarse Fine lMedium | Coarse | Fine [_Medium lCoarss
Particle Size % Passing Particle Size ' % Passing
37.5 mm 100 300 pm i 16
28 mm 95 212 pm 13
20 mm 85 150 um 1
14 mm 84 63 um i
10 mm 78 '
6.3 mm 71
5 mm 65
3.35 mm 58
2 mm 46
1.18 mm 34
600 um 24
425 pm 19
Hole Description
LuT4 Medium dense dark grey slightly silty sandy
Depth angular fine to coarse GRAVEL of mudstone and
7.25 =7.75 coal.
Type
U
Test Performed Uniformity Coefficient = 52
Wet
Form 25/4
. ; Project Contract
Laboratory - Particle Size Plot LLANWONNO TIPS 151258
Rhondda Cynon Taff Sh
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Sieve Sizes
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Particle Size (mm)
Clay Silt | Sand Gravel Cabbles
Fine |Medium [Ccarse | Fine |Medium|Coarse Fine IMedium—lE‘.oarse
Particle Size % Passing | Particle Size % Passing
75 mm 58 1.18 mm 14
63 mm 51 600 wm 12
50 mm 48 425 um 1
37.5 mm 43 300 pm 10
28 mm 35 212 pm ?
20 mm 29 150 um 8
14 mm 27 63 pum 6
10 mm 23
6.3 mm 20
5 mm 19
3.35 mm 17
2 mm 15
Hole Description
LWT4 Medium dense orange brown slightly silty
Depth sandy angular fine to coarse GRAVEL of
8.75 -9.20 siltstone and sandstone.
Type
8
Test Performed Uniformity Coefficient = 252
Wet
Farm 25/4
. . Project Contract
Laboratory - Particle Size Plot ! LLANWONNO TIPS 151258
. . Rhondda Cynon Taff Sheet
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Sieve Sizes
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Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine |Medium |Coarsa Fine ]Medium [Coarse Fine [Medium |Goarse
Particle Size % Passing Particle Size % Passing
| 37.5 100 300 m 10
28 mm 96 212 um 7
20 mm rird 150 um 6
14 mm 72 63 um 5
10 mm &7
6.3 mm 50
5 mm 45
3.35 mm 39
2 mm 30
1.18 mm 22
600 am 15
425 um 12
Hole Description
LWTS MADE GROUND: medium dense Llight and dark
Depth orange brown very silty very sandy GRAVEL.
10.50-11.00 Sand is fine to coarse, gravel is subangular
Type to subrounded of mudstones siltstons sandstone
u and ironstonas
Test Performed Uniformity Coefficient = 27
Wet
Form 25/4
; Project Contract
Laboratory - Particle Size Plot ! LLANWONNOG TIPS 151258
Rhondda Cynon Taff Sh
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Sieve Sizes
{m mm
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Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine | Medium ‘Cnarse Fine lMedium I Coarse | Fine |Medium ‘Coarse
Particle Size % Passing Particle Size % Passing
43 mm 100 600 pm 31
50 mm P2 425 pum 26
37.5 mm 92 300 pm 23
28 mm 84 212 pm 20
20 mm 77 150 um 17
14 mm 76 43 pm 13
10 mm 73
6.3 mm &7
5 mm 40
3.35 mm 55
2 mm L7
1.18 mm 39
Hole Description
LWTS Medium dense gravelly very sandy SILT, very
Depth silty SAND.
11.20-11.65
Type
8
Test Performed Uniformity Coasfficient not applicable,
Wet
Form 25/4
i ' Project Contract
Rhendda Cynon Taff Sh
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Sieve Sizes
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Particle Size (mm)
Clay Silt Sand Gravel Caobbles
Fine [Medium |Coarse Fine lMedium ICoarse Fine | Medium lCoarse
Particle Size % Passing Particle Size | % Passing
50 mm 100 425 um 39
37.5 mm 92 300 pm 36
28 mm 91 212 um 34
20 mm as 150 gm 32
14 mm 82 63 pm 29
10 mm 78 20 um 24
6.3 mm 71 & pm 18
5 mm &7 2 pm 11
3.35 mm 61
2 mm 53
1.18 mm 48
600 um 42
Hole Description
LWTS Firm orange brown mottled grey slightly sandy
Depth slightly gravelly CLAY. Sand is fine to
13.50-14.00 coarse, gravel is angular fins to coarse of
Type siltstone and sandstone.
U
Test Performed Uniformity Coefficient not applicable,
Wet
Form 25/4
. ; Project Contract
Laboratory - Particle Size Plot LLANHONNG TIPS 151258
Rhondda Cynon Taff
: : t
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Sieve Sizes
Hm mm
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Particle Size (mm)
Clay I Silt Sand r Gravel Cobbles
|Fine iMadium iCoarse Fine IMedium | Coarsz iFma IMedium Coarse |
Particle Size 24 Passing Particle Size %% Passing
50 mm 100 425 pm { 14
37.5 mm a2 300 um 12
28 mm 79 212 pum 1 10
20 mm 7a 150 gm i 2
14 mm 48 63 um = 7
10 mm &5
6.3 mm 57 i
5 mm 53
3.35 mm 47 I
2 mm 34 |
1.18 mm 24
600 um 17
;HDIE Description
L LuTé MADE GROUND: very loose dark grey and black
Depth slightly silty very sandy angular fines to
| 1.75 =2.35 coarse gravel of mudstone and coal.
| Type
u
{ Test Performed Uniformity Cosfficient = 39
L et F
Form 25/4
y y Project Contract
Laborator‘y - Particle Size Plot . LLANWONNG TIPS 151258
Rhondda Cynon Taff Sheet
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Sieve Sizes
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i Particle Size (mm)
Clay ! Silt ! Sand | Gravel Cobbles |
T T 1 = | |
i ' Fine [Madium fCoarse |Fme IMedium  Cosrse |Fine !Mad:um iCoarse |

Particla Size % Passing . Particle Size . %% Passing
¢ 75 mm B8 1.18 mm | 45
63 mm 88 400 gm ! 41
50 mm 88 425 @m 38
37.5 mm 83 300 um 35
28 mm 75 212 um 31
| 20 mm 70 150 um 28
14 mm 45 63 um i 23
10 mm 62
6.3 mm 58
5 mm 56
3.35 mm 53
2 mm 49
‘Hole Description
LWTé Stiff grey mottled brown slightly sandy
f[)epth gravelly CLAY. Sand is fine to coarse gravel
8.50 -3.00 is angular fine to coarse of mudstone
Type siltstone and sanastone.
U
Test Performed Unifarmity Cosfificiznt not apolicable.
Mat

Form 25/4
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Sieve Sizes
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Particle Size (mm) }
Clay silt Sand i Gravel | Cobbiss |
Fina Medium ]Coarse Fine iMedium | Coarss | Fine 'Meadium Coarse |

Particle Siza %o Passing ] Particle Size % Passing :
! 28 mm 100 | 212 pm 77
t 20 mm 98 | 150 um 73
14 mm 58 ! 63 um 63
10 mm 97 20 um 56
6.3 mm 95 6 pm 37
5 mm 94 2 pm 22
3.35 mm 92
;2 mm a9
1.18 mm 86
600 gm a3
425 pm 81
300 pm 79 |
|
EHU]E Description '
i LUTS Stiff Light and dark orange brown slightly
Depth sandy slightly gravelly SILT sand is fine to
1 10.50-11.00 coarse gravel is rounded to subangular of |
GTYPE siltstonz and sandstone. F
u |
{Test Performed Uniformity Coefficient not applicable. }
| Wat |
Form 25/4
Laboratory - Particle Size Plot Froject LLANWONNG TIPS R 151258
Rhondda Cynon Taff Sheet
P2/64
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Sieve Sizes
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Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine | Medium |Coarsa Fine  iMedium |Goarse Fine [Medium [Coarse
Particle Size % Passing Particle Size % Passing
37.5 mm 100 300 pm 20
28 mm 98 212 um 17
20 mm 87 150 pm 15:
14 mm 85 63 um 1
10 mm 81
6.3 mm 71
5 mm 66
3.35 mm 58
2 mm 47
1.18 mm 37
600 pm 28
425 pm 23
Hole Description
LWT7 Loose becoming medium dense dark grey and
Depth black slightly silty sandy angular fine to
2.00 -2.45 coarse GRAVEL of ash coal and sandstons.
Type
8
Test Performed Uniformity Coefficient not applicabls,
Wet
Form 25/4
; ; Project Contract
Laboratory - Particle Size Plot LLANWONNG TIPS 151258
Rhondda Cynon Taff Sh
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Sieve Sizes
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Particle Size (mm)
Clay Silt Sand Gravsl Cobbles
Fine [Medium IGoarse Fine |Medium ] Coarse | Fine [Medium |Cuarse
Particle Size | % Passing Particle Size % Passing
75 mm | 100 1.18 mm 26
63 mm 89 600 wm 19
50 mm 89 425 um 16
37.5 mm 85 300 pm 13
28 mm 77 212 um 1
20 mm 68 150 pm 10
14 mm 65 63 pum 6
10 mm 60
6.3 mm 52
5 mm 47
3.35 mm 42
2 mm 33
Hole Description
LWT7 Loose becoming medium dense dark grey and
Depth black slightly clayey sandy angular fine to
5.00 -5.45 coarse GRAVEL of ash coal and sandstone.
Type
2 |
TestPerformed | yniformity Coefficient = 67
Wet
Farm 25/4
] ; Project Contract
Laboratory o F'ar[lcie 8|Ze P[QI LLANWONNG TIPS 151258
i Rhondda Cynen Taff Sheet
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Sieve Sizes
um mm
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Particle Size (mm)
Clay Silt Sand Gravel Cabbles
Fine ]Medium |Coarse Fine  Medium | Coarse | Fine |Medium |Coarse |
Particle Size % Passing Particle Size % Passing
50 mm 100 425 um 47
37.5 mm 97 300 pm 46
28 mm as 212 pm e
20 mm a3 150 gm 42
14 mm 78 &3 pm 38
10 mm 73 20 pm 24
6.3 mm 68 6 um 19
5 mm 64 2 pm 13
3.35 mm 60
2 mm 55
1.18 mm 52
600 gm 49
Hole Description
LWT? Firm to stiff orange mottled grey slightly
Depth sandy gravelly CLAY. gravel is angular fine
9.00 -9.45 ta coarse of sandstone
Type
B
Test Performed Uniformity Coefficient not applicable.
Wet
Form 25/4
: . Project Contract
Laboratﬂi’y o Par‘tlcle S!ze Piot LLANWONNO TIPS 151258
Rhondda Cynon Taff h
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Sieve Sizes
um
63 150 300 600 1.18 2 5 10 20 375 75
100 : : . ' b7t 100
I 1
90 ,/ 90
]
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= &0 4 60
g i
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o 50 1 / 50
: 1}
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o 1/ *.
@ 4|
o
30 ’ 130
| |
20 ! i ML 20
.l _! il |
10 | | ;-’ ' T I 10
| 1)1 1 i £ 4 |
" [ 11 LT [T il W | i 5
0.0002 0.002 0.02 0.2 2.0 20 200
Particle Size (mm)
Clay Silt Sand K Gravel Cobbles
Fine |Medium lCDarse Fine |Mediurr'i |Coarse ' Fine | Medium lCoarse
Particle Size % Passing Particle Size % Passing
63 mm 100 600 pm 27
50 mm 86 425 pm 23
37.5 mm 84 300 pm 20
28 mm 83 212 pm 18
20 mm 74 150 pm 16
14 mm 71 63 pm 12
¥ 4 10 mm 67
6.3 mm 60
5 mm 58
3.35 mm 52
2 mm 43
1.18 mm 35
Hole Description
LWT8 MADE GROUND: Medium dense dark grey and black
Depth silty slightly sandy angular fine to coarse
6.75 -7.00 GRAVEL of mudstone sandstone and siltstone
Type and coal.
B
Test Performed Unifermity Ceefficient not applicable.
Wet
Form 25/4
> ; Project Contract
Laboratory - Particle Size Plot LUANWONNO TIPS 154258
. . Rhondda Cynon Taff Sheet
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Sieve Sizes
um
63 150 300 600 1.18 2 § 10 20 375 75
100 ' : ! '[ [ '| ' 100
90 30
BO ] 80
| i / |
L 70 1 i | T 70
ih) L. ] ! J
= [ | i A
ir 60 i - | 60
I
& .
R
o s0 ; : 50
o i | i/
5 40 : L l 40
9 1] | ]
| iy - |
@ 1
a  zg " el 30
20 o] ; 20
10 ; . I : | T 10
I | 11T AL A !
0.0002 0.002 0.02 0.2 2.0 20 200
Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine | Medium |Cnarse Fine |Medium ICoarse Fine Medium !Coarse
Particla Size % Passing Particle Size % Passing
75 mm 80 1.18 mm 28
63 mm 71 600 um 25
50 mm &1 425 um 24
37.5 mm 55 300 gm 23
28 mm 51 212 pm 22
20 mm 45 150 pm 21
14 mm A7 63 um 20
10 mm 42
6.3 mm 37
5 mm 36
3.35 mm 34
2 mm 31
Hole Description
LWT8 MADE GROUND: medium dense dark grey and black
Depth silty slightly sandy angular fine to coarse
15.75-16.00 GRAVEL of sandstone siltstone and coal.
Type
8
Test Performed Uniformity Coefficient not applicable.
Wet
Farm 25/4
Project Contract
Laboratory - Particle Size Plot T — —
) . Rhondda Cynon Taff Sheet
@ Exploration Associates p2/7




Sieve Sizes
pm
63 150 300 600 1.18 2 5 10 20 375 75
100 ' : | i . L ]' 100
90 : 90
|
80 J . | ! i 80
3] ' ! i i 7
70 T T 70
@ | | L
C |
i 60 } T , 60
| | | L ——7—"1
& 5o 4 i | ! LT -
i ! | ] L %
o | | ! [
0 40 = / il : 40
L H
o 30| : /1 i 30
i A i | !
20 1 o T T 20
| et |21 |
0 i 4 ' | | i 0
i i = — : 1
| | . |71 l : ! WY | i
ol L IT1] R |11 | LT LT,
0.0002 0.002 0.02 0.2 2.0 20 200
Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine [Madium |Coarse Fine |Medium—[Coarse Fine ’Medium ‘Coarse
Particle Size % Passing Particle Size % Passing
75 mm 77 1.18 mm 50
63 mm 77 600 pm 48
50 mm 68 425 pm 45
37.5 mm 60 300 pm 41
28 mm 58 212 pm 36
20 mm 57 150 um 31
14 mm 57 63 pm 25
10 mm 56 20 gm 17
6.3 mm 54 6 pm 9
5 mm 54 2 pm 5
3.35 mm 52
2 mm 51
Hole Description
LuT8 Grey brown slightly gravelly slightly sandy
Depth CLAY with occasional orange brown sand
21.70-22.20 partings
Type
U
Test Performed Uniformity Coefficient = 5271
Wet
Form 25/4
; . Project Contract
Laboratory - Particle Size Plot ] LLANHONNO TIPS 151258

i ] Rhondda Cynon Taff g
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Sieve Sizes
Hm mm
63 150 300 600 1.18 2 5 10 20 375 75
100 | | | | | 100
! Il | |
| i
=le} il 1 } 90
80 [— | 80
i i | | /
| -’ | | i |/
g ' 1l l HEn 111 i 8
o 1 i T
iz 60 ‘ L L t , ./? 60
! ! |
g i |
g s | : = ; 1 50
g | i T | s 17 |
8 40 | | 1 | i 40
Ll | | | 1
@ i T
8 30 : 1 ! ! i Z 30
20 . l L] 1 20
| | I _..--*""—‘d' '
—1 |
9 - ! = | ] 10
! | L iy i
0 I | :| | “l | j | { !{}
0.0002 0.002 0.02 0.2 20 20 200
Particle Size (mm)
Clay Silt Sand Gravel Cobbles
Fine 1Medium E:oarse Fine |Medium|Coarse Fine ’Medium [Coarse
Particle Size % Passing Particle Size % Passing
63 mm 100 600 um 17
50 mm 83 425 pm 16
37.5 mm 66 300 gm 15
28 mm 45 212 um 13
20 mm 35 150 gm 12
14 mm 30 63 pm 10
10 mm 28
6.3 mm 25
5 mm 24
3.35 mm 22
2 mm 20
1.18 mm 19
Hole Description
LWT8 Very dense brown very clayey slightly sandy
Depth angular fine to coarse GRAVEL, with some
25.50-26.50 cobbles of sandstone
Type
B
Test Performed Uniformity Coefficient = 546
Wet
Form 25/4
’ , Project Contract
Laboratory - Particle Size Plot LLANWONYO TIPS 151258
Rhondda Cynon Taff
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S0IL Medium dense plack fing to coarse
CONSOLIDATION | OESCRIPTION | sang and fine tg medium gravel
0.0 - % [ T PR et s122d COLLIERY SPOIL with some crushed siltstone
i — L b PREPARATION | Material crushed to -Zmm |
0.4 S | | | [ ————— HRecompactea to 1.80Mg/m3 bulk |
f T BHANRE 1 T density at as received moisturs content. |
= 1 1 T T - i = - Test carried out in submerged conditign
E 0.8 L ! ! 8 1 | SPECIMEN T
| E [ | ! | : i ] E 1| ; i | i -I-NITIM.. Sulk aensity | l : ! &
§ N T T m s | ve0| ta0] w0
-1, —— : ; : 1 T
i L SN EEEN EENE ! ! 1 e B.41 8.4 8.4
r= i 1 T g T ] —]
- | ' | | T ! ! Ory gansity = ==l
l w18 \ i T ] [t 1 : B i | : ; e [ Wi el 48
A 7 I - : : - . a cle | H _
Y BEEREEIEEEETEENR NENEN [ 1 | cansacy  [verd Aatin 0.536 | 0.596 | 0.596
" i i SR E 1 i 7 | 2.85 Mg/m3 | ; i
\\_u | : ' ! s | : ! | | ! | ! If f : ! : | Fssuned !.Saturat:on % 37| 37 37|
-3 4l i | S RN R S o ! i ] | | = !Bulx densicty [ 1
| o 20 20 50 80 %100 x120 JEIF7 w3 / |
[TIME Imins} im::;ure 15; 14 13[
. i = = o 1Gry Dens:ty i
AT ] 1 1 LL c 1 | Mg/ m ! |
SHEAR STRESS & VEATICAL MOVEMENT/HORIZONTAL DISPLACEMEN 3 | |
0 —— - . e - - -
' MEEN SR SEINEREYEEENINNEEEE BESEERESS
= T of ! 1 T N i T FEE o : 7 |
E I T : | : N i 1 | | : 1
. HERENEE NN ENE
| g L ;h+ KR EIEE ! | | | It I
s Lo I ] 1 | | | b i | i |
2 & il i 1 | 7 — 1 I 1
bople i I i AL :
-3 7 i ! H R | |
= | | = |4 ] I T S T .
T 1 5 1 i ] 1
= || i e e e 1 (0 O O O O I |
o , i Pl N it | U F 1] ]
u ] A T L E TR = L
: T N S s Sl T ] T Bt & i
P41 I | i | A ! I
200 R - ;
| ; 8 EREITEEENARNEREER R ENNE BERE
g0 R r EEENEE i? N i; [ f‘ {I W
i 1 T 1 1 i i i | i
% | H 3 i ! | | { i i | 1 ad
P EREENER T T3 EREEEN W ENREEENENRNEN
| ERENES SRR ERENERNENE
140' ! P !mﬁ N I | 1 P10 | || ] i N
1 by i BT &4 8 E i | i i | I 1 + 4 1 4 £ i P! ! i
! o SEEN | EEEE EEEEE ! e
e @ - e ] —
E = FET BENABES = ' — T T
100 j—t—t— i - - B ] e 5
i i 7 e i | TLERN i . Bl R | FiE3
g aoit Y1 ! : AREEREP N T O O s s i L]
| ¢ 7 FANEEEEREE Y JERERNEREN N BN R |
3 AT R EN T an ENE RN EEEEFZiENEREEE : | ]
7 G — Pk Vi =¥ . . =2 T T
& Vi L Ay P e NN O AN Y i1
oAt BEVZaN | i P T TP e L ] T 1]
‘ A 17 | LT T g (qri1: BN ZEEREREEN ERERERER
sl 111 RES EEES F ENIER EERIEEERERERE BERER
N N ), B
0 i EIENERENEEE IEEEEERTEN BTN ENEEEE [ |
4 ] 12 16 20 24 238 32 36 40 44 48
AELATIVE HORIZONTAL DISPLACEMENT (mm)
EUCBULUME ENVELOPE
I T3 R G ' T CONSOLIDATION PRESSLA
iy e . EEPC 3E T BRI S B | L L] 17 NomwaL staEss  kma| 73| 00| 150
jipl PESTOUAL- %=~ § } 7 P} T 1§ 7 11 | | i , T
’ B ? i A | L Fo ; I i | i | | i | i g;;gfngg Paax mm/min |0.0054 [0.0054 | 0,0054
f 1 T i 3 1 | | | -MENT i
" 120 ¢ II : ! : | | L BT Rl wtvasn | D03t 0.041] 0.04%
o 1 L i J i Reiativae | |
= T i I \ ,Ja/ T | EEEEEE D1so§a;anaa: mm 9.00! ?.35! 7.086
] = 100: 4 T | ] % | - ] | Shear Strangzhn | 587 746 508
|_h 1 1 - | i kPa | . . H
E EDI I ¢ i / * - ! | :RESIDL‘J«L Mumger af =
S A i ] ¥ o E ' VALUES Aeversals 3 3 3
w i 3 - T T 1 { Relative | !
i Py ¥ = | | | i ‘Disptacemans mm | 40,1 8.7 4c. 3
g ED[ W !,’;}( 1 | B | {Snear Strmagzn | |
w — — _;/;, —— ! L : L i i ke | 50.3| 42,5| 35.0
Lt 40 T ./ R = |[ i : —L ; — ——-l Linear regression  Ae-assessen !
| 4 L 3 1o B 4 £ ] | . i : |
] i T i : i 7 i g 1 SHEAR | et | i | %P2
20 bt | i i P P i ISTRENGTH |PEAX
’ B ,’?, o b I | v |} i | | FARA- | ar | 325 | cegrazs
T AEERREERRsEEmnREa e R Ll e T
0 40 80 120 160 200 240 280 4 ]
NORMAL STAESS kPa a| or3 o
I CONSOLIDATED DRAINED DIRECT SHEAR TEST ' Barenols No.  LWT2 Oepth 5.00m

BS1377: Part 7: 1990, method 4 in 60mm square x 20mm desn bhox

Sample Mo.
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SoIL T Dens
CONSOLIDATION DESCAIPTION | :Dggﬁied:;:kq;ﬁésltgéghﬁt;]ge a
l 0 =T T T ; 1 T i little colliery spoil.
T L 1 : —— | PREPARATION | Material crushed to -omm.
-0.4 < A . i | | I Recompacted to {.B0Mg/m3 bulk
| | L | ] L i density st &s received molsture content,
= : T TR e T — - Test carried out in submerged condition
E -0.8 \\ I ! . [ ] | | | [ SPECIMEN 1 A T
[ z S : — : l 3 L et (e i - =
b aL P L] i F ] 1 I T i | |Mgsm3 | 1.80; 1.80| 1.80
E | ;\}x\ : [ I ; | ] 1 | ] = Mm:cur-a 5.5 55 §.5
= ! | | o | 1 i | ' = 1
=451 i i | ory g
] t . Ei! || E G | | i | [ | Il 2 M 1.69| 1.69| 1.69
E T : 3 r T Fart . i
2.0l i || ] | J N n:ﬂsii-fs ¥o13 Ratio 0.567 | 0.588 | 0.363
0 i : : I 11 [ | 2K 2.65 Mg/m '
ERR A i | i | | Saturation ¥ =
S ERIREN AN EEE NS EEGE EEEEREEN a o I
2, i L] 1 H ulk oensitc
| 0 10 20 0 40 50 60 | fESST  lwasez .
Y TRE Toire] jrogture 5] |
SHEAR STRAESS & VERTICAL MOVEMENT/HORIZONT | i Qenain | '
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. b T T - T - i
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11 EEENESNEREENENERE B
N EEENERNEN HENE T
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‘ ANEEEREENE " ] ] NENE
. maEEERDE i ERERER T T
i = 1] /Q g | ENEEY iEERENEE
Lt | g ci I I E/-EI: ;' :
|§ ] HENE - <aRANEENR W Al 1
@ ,f { i I/’/ b L& i o i ! T
o g T B S e i g o 1 i 7
P B o N I.f 0 i
[ g T T =0 SNEET Y -
2 P LA | [ ; 3 i - i i 1 P
z i_i!fJ/H’i,li!"/?‘ Il I
R T ERE TR | T
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i I[{ V3 SR T T 7 Tl T : I
| :i i | I[ | | '.f i I[ | | i P i !
] i =% 1 i £ f T T
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5 _iy EERER FERE RN EEE R E |
| 4 8 12 " 1?1 20 24 es( ; 3z 5 40 44 48
LATIVE HOAIZONTAL OISPLACEMENT (mm
COULOMB ENVELOP
[ peak | I i T | T CONSOLIDATION PRESSURE | |
= =] g P 1 I b4 1 I O I | = 30 100 125 |
g PESIOUAL - ¢ : T 1 i ; i / NDAMAL STRESS kPa = |
I | (7] 1 RS ; T , DATES OF oeac  masmin! 0.015. 0.015| 0.015!
i {1 i AR ] f SMENT  |= ! [ i
° i B R e = e ! i Reaiabal na/min | 0.020 | 0.030| 0.030 |
v} i I: ) £ J ! - ' i | | ; PEAK Selacive e
60 N i I ! . = i T C i VALLES Jispiacemant mn 10.0 7.53 5. 57
’ i P | | l . ! rol 1 S sweng::a a1.0 78.21 B4.B
0 - : e i ot : i .24 .
g el L1l L LIl T NN f RESTOUAL [S0mt? of I
a i | i ERN i : T I | | |vALuES
tn [ I i T | t i - | Beiative
=4 60 — : };" o] ! | | iQisplacarent mm 4a0.3 40.0 40.2
‘ g - CL P NEE ' jrreee seenaen | 554l sie se
= i = " 1 — % ; <fa + 33, i Y.
A 40 | ,(f/ | ' ! J ! | | J : ! 4 Linzar regression i Rz-35523%540
A R [ RERE | | g g f = :
ot | i | | ; | SHEAR C e
20 i l’ | H P ] b - ] ! ! } ! STRSNGTH [ pEAK ; 12 f{ i )
‘ SERER EIERERER p it o1 i | jeaake. | 2 1 313 | Segres
ERER 1] RN Pl Cal 13 | wa |
) 40 B0 120 150 200 240 280 HERIA - =
NCRMAL STAESS «Pa | I @a] 25 7 Joewress]
l CONSOLIDATED ORAINED DIRECT SHEAR TEST | Borehole No.  LWT3 Depth 2.00-2.50m
851377 Part 7: 19390, metnod 4 in S0mm squares x 20mm deep DoOX r Samples No.
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SOIL | Firm lignt brown silt i
e . y CLAY witn
oE:EJNE-:JL IDATION | OESCRIPTION | nane coarse sand to fine gravel
o o 2 r T sized siltstone.
| | b i ¥ |
T AENEE i ! ! i { ! |"PREPARATION | Undisturbed
T f | i ] T b {
E o o — 7 T 3 : T + } - Test carried out in submerged condition
E -0.4 I | C 1 ! | | f p
= J e i | ; | : | H |_SPECIMEN _ [ a | =8 c |
§ s L 11 ] EEERE T | M AT | e ] 28| 203
i ' i + 3o H T B : ¥ T | Moiscure i
=3 || i Iy ! i [ | T {71 22
= I | T —— T — — X ' 2t
e {4 % S| | I } i [ i
" | S | .5 L | (O ) A Ory gensity I
& e NN RN R R , EEyERETaR wa/n3 1.80| 1.67| 1.68
| e S e T St - ! . -— ! —— Particle I
Gl i i e 1 : ; . [ T 1 1 1 ) | sensiey |¥0id Ratie 0.475 | 0.384 | 0 582
i ! I £l i 1 R ] 2.65 Mg/m3
P | i - | — i 5_1 ! . | 35sumed |Sacuracion X g7 101 97 |
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t i f j A ] | KR
i i i | i ERE
0 L il [ 1] HENNEE IEEEERERREEN EERE
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AELATIVE HORIZONTAL DISPLACEMENT (mm]
EUCDULDME EMVELOPE
T T T |
e ] = T F 5l T ™ 11 | CONSOLIDATION FRESSURE | I
| S . _ ' ! i 3 NORMAL STRES 50 100 123§
7q | PESIOUAL - - ] BEERENER 1] L K2 :
T | : T T T T |RATES
: L ‘I BN | | ; it il [ ;msgug; Pask mn/min |0.0094 |0,0094 | 0,0094
i { E N ! ; ! i i ~MENIT
w 80 T WL W | - VT B2RiaEet wm/min | 0.019] 0.019] 0.189
o N | T | T r 1 | / [ | o
v I L . : ! | i 1 1 i § ! ' | PEAK | Relat yve
i | ! = T I T i i ‘ i ; ST VALLES |Pisnlaczren: am 1.42 1.40 1.47
£ i ERERERER A S ERERE R I i 7! sa3l 77.2
s g | S T = 44, ! s |
2 | i i 1}/ | 1§ F 1| ! } ! -2 7 I
i 40 ! ; ; i J ; | |RESIpUAL Mumoer at ! i i
E i i :/ i T ; I In VALLES Bavarsals | 3 I 3 3]
0 1 i i 1 . —_— i — ; ‘A2lativa ! ! i
o ol : 8 o) i __.“___‘_-‘--"|"' . | 1] Displaczment mm | 40,11 33.0 33.9
G | ]/ | \ : i | (I _1| | | | | | i ! i Sh=ar Strangsn |
¥ =T A e : iy — B : «Pa | 26.0, 23.4| 38.9
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i ! : ! NABEREENE & [ 11 [easa-_ | v | 22 Degress
= - - — METE = o
i C i AR K KRR Fos Cal 17 | «Pa
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CONSOLIDATED DRAINED DIRECT SHEAR TEST T i

BS1377: Part 7: 1890, method 4 in 60mm sguare x 20mm deep box Sample No.
|
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SOIL | Loose dark grey fine to coarse
CONSOLIDATION | OESCRIPTION | Sang ang fine tc medium gravel
' n.u\ | r — - - i R T ; sized COLLIERY SPOIL.
: - | : : i —— | ! ! i T SREFARATION l Waterial crushed to -2am.
-0.2 h | | | i i i b Recompacted to §.80Ma/m3 bulk i
4 Tl\ Wi T T T ] | ! | i i density at as received moisturs content,
" - SR i I : | - Test carried out in submerged conditicn
| = -0.4 T — : ol : i L SPECIMEN I A 5 | ¢
e |- k1.1 | i b [ i o Buix gensit :
g3 INITIAL ¥ |
é i o TR 111 e T Mg/md 1.60| 1.80; 1.80.
) i HREE BEEEERENE I EEN i i 17 70 1
:: 0.8 | I i | | l 1 | |' } ! I r Ory gensity = 3 .
’ g o 0 . SRR R sg/nd 1,5¢| 1.54] t.541
ol RAAEENEENERERE EEERE | Zensizy | Yoo Aacio 0.726| 0.725] 0 725
T i =1 ] =i T 2.55 Mg/n3 __ ; i :
i i S T foeed | | : = | e — | Sssungy | Sesuration 63| 63: 62
e H | 3§ @ 3 B F 3 [ ] ! H
-1.2'— - ! - e S | ! | ! AFTER {3uik gensizy | :
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[TIME (mins) i {Asastung f 20 | 19 19
~ = ] \0ry Density i |
SHEAR STRESS & VERTICAL MOVEMENT/HORIZONTAL DISFLACEMENT | ugsm2 | |
i i |
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SOIL Firm light brown and black silty
CONSOLIDATION M‘ CLAY with sam2 Fine to medium
T T : | | siltstone and mudstone.
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SETTLEMENT mm

mm

VERTICAL MOVEMENT

kFPa
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SHEAR STRAENGTH «kPa

S50IL
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Dense dark grey fine to coarse

50 B0
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E } T r T x sized COLLIERY SPOIL.
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\ 1LY il PREPARATION| Recompacted to !.80Mg/n3 bulk
=0. 21— T T density at as recaived moisture content,
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Sample Preparation
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Normal Stress kN/m?
Normal Stress kN/m? 150.0( 199.1| 251.0
Peak Shear Stress kMN/m? 116.0] 152.5] 173.5
Residual Shear Stress kN/m? 106.0| 132.0| 153.5
Rate of Strain mm/min |.02400|,02400].02400
Strain at Peak Shear Strass % 10.01) 14.17| 10.01
Method of Residual Shear Stress Determination Reversal
REMOULDED

Description Dark brown/black very gravelly slightly [o' 35 5 Ch 32.5 kN;nwz
sandy CLAY =t = .
Shear Box y 2 29.5 @ 2 Degress
Drained oW e
Shear Stress/Normal Stress P 7.00 - 7.50 m
Borehole LWT3
Remarks

Project

Llanwunno Tips
Rhondda Cynon Taff

Laboratory - Effective Stress

@ Exploration Associates

Contract 151258

Figure oz /Q




mp'o= 150.0kN/m* ®#P'O= 199.1kN/m* ApP'O= 251.0kN/m* Yp'O= kN/m?
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i | 3 |
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JTime (min)
p'o tiag cv M, k Voids Ratio Initial
kN/m?  mins m?/year m?/MN m/sec Initial After After Saturation
Consolidation  Shearing %
150.0 3.97 14.94 .61 2.82 x 10:9 577 .433 .215 32.31
199.1 6.32 9.38 37 1.08 x 10 J STT 460 .169 33.69
251.0 2.90 20.45 41 2.60 x 10 .568 .407 149 31.82
Shear Box Settlement/+/Time
Remarks Depth 7.00 - 7.50 m
Baorehole LWT3
, Project Contract 151258
Laboratory - Effective Stress . ,
Llanwunno Tips
Rhondda Cynon Taff Figure
@ Exploration Associates p2/4
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Harizontal Displacement mm

Depth 7.00 - 7.50m

Shear Box Shear Stress / Displacement sl [

Remarks M 4 A Y  poak Shear
1 © A vV Residual Shear

Project Contract 151258
Laboratory - Effective Stress : )
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Normal Stress kN/m? 349.2| 376.4| 401.0
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ENCLOSURE D

Groundwater

Piezometer Water Levels




PIEZOMETER READINGS

BOREHOLE NO. WATER STRIKES STANDING WATER

| LWT1A 17.71
DRY

LWT1B DRY

LWT2A DRY
DRY

LWT2B DRY

LWT3A WET
9.50m

LWT3B WET

LWT4A DRY
DRY

LWT4B DRY

LWT5A 12.02

Damp at 11.5-13.2m
LWT5B 14.70
LWTBA 6.14
15.10m and 6.40m
LWT6B 14.25
LWT7A WET
10.00m

LWT78 10.48

LWTBA DRY
DRY

LWT8B DRY

Where WET has been included it represents that the base of the standpipe piezometer is wet.
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General Notes

These notes, which accompany the ground investigation report, are intended to assist the user of the
information contained in the report. They point out some inevitable shortcomings of any ground
investigation and do not constitute a disclaimer of responsibility for the results obtained by Exploration
Associates.

!‘«J

The information in this report is based on the ground conditions encountered during the ground investigation
work and the results of any field and laboratory testing. The exploratory records describe the ground
conditions at their specific locations and should not be regarded as representative of the ground as a whole.

Ground investigations are performed by the company in general accordance with the recommendations in BS
5930 (1981) "Code of Practice for Site Investigations". The testing of soils, rocks and aggregates generally
follow the recommendations of BS 1377 (1990) "Methods of test for soils for Civil Engineering Purposes”,
the International Society of Rock Mechanics (Brown, 1981) "Rock characterisation, testing and monitoring,
ISRM suggested methods", and BS 812 (1975) "Methods of sampling and testing of mineral aggregates, sands
and filters", respectively.

The primary purpose of ground investigation boreholes and trial pits is to probe the stratified sequences of soil
and/or rock. From the results of these probings no conclusions should be drawn concerning the presence of
size, lithological nature and numbers per unit volume of ground of cobbles and boulders in soil types such as
glacial till (boulder clay).

When cable percussion boring techniques are used in superficial and drift deposits some mixing of thin-
layered soils inevitably occurs. If strong randomly-occurring pieces of rock are encountered in soil material
then the rock may be either pushed aside or penetrated and broken up in which case the arisings that are
recovered may not be indicative of the nature of the material in situ.

Rotary drilling techniques may sometimes be used for drilling through superficial deposits and rocks in order
to provide a very general indication of the nature of the ground. Where open-hole methods have been used
for the ground investigation the description of the ground is based on the cuttings recovered from the flushing
medium and the rate of progress in advancing the hole. Descriptions of strata and the depths of changes in
strata may not be accurate under these conditions.

Groundwater conditions noted during boring may be subject to change through seasonal and/or other effects
such as, for example, boring and constructional excavation. When a groundwater inflow is encountered
during boring, work on the hole is suspended, typically for 20 minutes, and any change in level is recorded.

The groundwater level recorded on resumption of boring may not be the natural pre-boring standing water
level. When piezometers are installed in boreholes the reported groundwater levels may also be subject to
variation due to seasonal and/or other effects.

The factual information contained within the ground investigation report should not be used for any purpose
other than for the development project for which it was prepared unless a check has been carried out on its
applicability. Where the ground investigation report contains an interpretation of the factual information that
interpretation must be considered in the context of the stated development proposals and should not be used in
any other context.

This report is for the use of the person or organisation that commissioned the work. Exploration Associates
accepts no responsibility if the information is used by any other party. The information is the property and
copyright of the person or organisation that commissioned the investigation. It should not be reproduced or
transmitted in any form without the owner's written permission.

March 2002

119336 Rev. ]



Intégral Géotechnique 7 Beddau Way

Castlegate Business Park
Caerphilly

CF83 2AX

Tel: 029 20807991
mail@integralgeotec.com

12651/1]
13 May 2020

Walters Group
Hirwaun House,
Hirwaun,
Aberdare,

CF44 9UL

For the attention of Mr Luke Holmes

Dear Sirs,
Tylorstown Landslip — Factual Report on Ground Conditions

We have now completed the intrusive ground investigation works at the above site and can report as
follows.

This report (including all appendices to it and any subsequent addendums or correspondence) has
been prepared for the sole benefit, use and information Walters Group and no third party is entitled
to rely on it. This report may not be used, reproduced or circulated (in whole or part) for any purpose
without the written consent of Intégral Géotechnique (Wales) Limited. Intégral Géotechnique
(Wales) Limited shall not be liable to any third party who does not have such written permission to
rely on the report for any losses they may suffer.

Introduction

During the height of Storm Dennis, on 16" February 2020, a large landslip occurred at the site of a
former coal tip on the north-eastern valley side of the Rhondda Fach, near Tylorstown. The slip
resulted in the deposition of significant landslip materials at the toe of the valley slope, inundating
the Rhondda Fach River.

Walters Group (Walters) have been appointed as the earthworks contractor to excavate and remove
the slip deposits from the toe of the slope and from the riverbed. Capita are the consulting engineers
for the scheme.

Intégral Géotechnique (Wales) Limited (IG) were instructed by Walters to attend site to inspect the
make-up of landslip deposits, take representative soil samples for laboratory chemical and
geotechnical testing (in accordance with a specification provided by Capita), and to factually report
on the findings.

Company Registration No: 2110934 Intégral Géotechnique is a trading name of Intégral Géotechnique (Wales)
VAT Registration No: 484 1487 23 Limited
Geotechnical & Geo-environmental Consultants

Site Investigation Contractors



12651 Tylorstown Landslip Page 2

Site Description

The intrusive investigation was undertaken across an area of landslip deposits situated at the toe of
the Rhondda Fach valley slope, see Figure 1. At the time of the site works, the Rhondda Fach River
had cut a new path through the slip deposits and was flowing.

The deposition of the slip material had resulted in a variable surface across the investigation area.

The north-western and south-eastern areas, although covered by landslip deposits, were generally
level. The central area was highly undulating and was characterised by a number of large heaps of
more recent slip deposits.

A site plan is presented in Figure 2.

Upon initial inspection, following a period of dry weather, during a site walkover, the site surface
appeared relatively firm / desiccated underfoot. However, upon being tracked across with a 5-tonne
excavator, following minimal disturbance, the site surface rapidly deteriorated, and the excavator
quickly became ‘bogged’ on numerous occasions.

Site Works

A Geotechnical Engineer from Intégral Géotechnique (Wales) Limited attended site on 20" April
2020.

6 No. trial pits (referenced TP1 to TP6) were excavated across the landslip deposits using a 5-tonne
tracked excavator provided by Walters. The locations of the trial pits were communicated by Capita.
The approximate locations of the trial pits are indicated on Figure 2 enclosed.

TP1 and TP2 were excavated across the south-eastern area, on generally level ground. TP3 and TP4
were excavated across the central area, on more elevated ground formed by large heaps of slip
deposits. TP5 and TP6 were excavated across the north-western area, on generally level ground.

The trial pits were terminated at depths ranging between approximately 1.5m and 3.0m below
existing ground level (bgl). The reason for termination was due to significant spalling and collapse
of the excavation sides.

Representative soil samples were taken from the trial pits for laboratory chemical testing (including
WAC analysis) and geotechnical testing. The soil samples were placed in the appropriate sample
containers deemed suitable for the analysis required. Strict protocols were adopted during this
process to limit the cross contamination of samples.

The trial pit logs are presented in Appendix A. A selection of trial pit photographs are presented in
Appendix B.

Summary of Ground Conditions

The landslip deposits encountered within the trial pits typically comprised a thin crust of desiccated
material consisting of (loose) grey silty sandy gravel (between approximately 0.1m and 0.2m thick),
over (very loose) dark grey or grey brown variably silty variably sandy fine to coarse gravel with
variable cobble and boulder content, or locally soft grey brown sandy gravelly clay/silt with variable
cobble and boulder content.

Intégral Géotechnique (Wales) Limited 13 May 2020



12651 Tylorstown Landslip

Page 3

The coarse constituents (i.e. gravel, cobbles and boulders) comprised variable amounts of mudstone,

coal and sandstone.

Occasional organic matter, including roots and branches, was noted.

Although no groundwater inflows were noted within the excavations, the arisings were notably wet.

All excavations were unstable. Significant spalling and collapse of the sides was noted, often to

ground level.

It was not possible to prove the depth to natural strata within any of the trial pits due to instability of

the excavations.

Laboratory Chemical Testing (including WAC analysis)

A total of 7 No. soil samples were taken from the trial pits, stored at the appropriate temperature and
dispatched to the UKAS and MCERTS accredited laboratories of i2 Analytical for laboratory

chemical testing within 24 hours.

The samples were tested for a range of contaminants, in accordance with a testing specification

provided by Capita.

A list of the soil testing carried out is given below:

General Inorganics
pH

Total Sulphate

Water Soluble Sulphate
Water Soluble Chloride

Metals and Metalloids
Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Chromium (hexavalent)
Chromium

Organics (PAHs and TPH)

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
TPH (C6-C40)

Intégral Géotechnique (Wales) Limited

Total Sulphur

Water Soluble Fluoride
Ammonium as NHas
Loss on Ignition

Copper

[ron

Lead
Manganese
Mercury
Molybdenum
Nickel
Selenium

Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(ah)anthracene
Fluoranthene

Fluorene

Water Soluble Nitrate (2:1)
Carbonate as CaCO3
Calorific Value

Asbestos in Soil

Tin
Vanadium
Zinc
Calcium
Magnesium
Potassium
Sodium

Indeno(123cd)pyrene
Naphthalene
Phenanthrene

Pyrene

13 May 2020
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Semi Volatile Organic Compounds (SVOCs)

Page 4

Aniline 2-Nitrophenol 2,6-Dinitrotoluene

Phenol 2,4-Dimethylphenol 2,4-Dinitrotoluene
2-Chlorophenol Bis(2chloroethoxy)methane Dibenzofuran
Bis(2chloroethyl)ether 1,2,4-Trichlorobenzene 4-Chlorophenylphenyl ether
1,3-Dichlorobenzene 2,4-Dichlorophenol Diethyl phthalate
1,2-Dichlorobenzene 4-Chloroaniline 4-Nitroaniline
1,4-Dichlorobenzene Hexachlorobutadiene Azobenzene
Bis(2chloroisopropyl)ether 4-Chloro-3-methylphenol Bromophenyl phenyl ether
2-Methylphenol 2,4,6-Trichlorophenol Hexachlorobenzene
Hexachloroethane 2,4,5-Trichlorophenol Carbazole

Nitrobenzene 2-Methylnaphthalene Dibutyl phthalate
4-Methylphenol 2-Chloronaphthalene Anthraquinone

Is phorone Dimethylphthalate Butyl benzyl phthalate

In addition to the above, all 7 No. soil samples were also scheduled for Full Waste Acceptance
Criteria (WAC) testing.

The results of the laboratory chemical testing (including the WAC testing results) are presented in
Appendix D.

Laboratory Geotechnical Testing

A total of 7No. bulk soil samples were dispatched to the UKAS accredited laboratories of GEO Site
and Testing Services (GSTL) Limited for laboratory geotechnical testing, in accordance with a testing
specification provided by Capita.

A summary of the laboratory geotechnical testing undertaken on each sample is as follows:

e Moisture content

e Atterberg limits (4-point liquid and plastic limit)

e Particle size distribution (wet sieve method) and sedimentation

e Compaction testing (dry density/moisture content using 4.5kg rammer method in proctor
mould)

The laboratory geotechnical testing results are presented in Appendix B.

We trust the above and enclosed are to your satisfaction. However, if you have any queries or require
any further information, please do not hesitate to contact us.

Yours faithfully,

Jack Jones
For

Intégral Géotechnique (Wales) Limited

Encl.

Appendix A — Trial Pit Logs

Appendix B — Trial Pit Photographs

Appendix C — Laboratory Chemical Test Results (including WAC analysis)
Appendix D — Laboratory Geotechnical Test Results

Figures

Intégral Géotechnique (Wales) Limited 13 May 2020
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Intégral House, 7 Beddau Way Project Name: Project No.: Trial Pit No.:
Intég ral Castlegate Business Park
Caerphilly CF83 2AX T I .
. : Tol. 020 20807991 ylorstown Landslip 12651 TP1
Geéotechn O3S . 020 20862176
mail@integralgeotec.com Sheet 1 of 1
Location: Logged By: Scale
Client:  Walters Group
Tylorstown, Rhondda Fach JJ 1:25
Equipment: 5 tonne tracked excavator. Coordinates: Dimensions 2.50m
Depth : S
Date Excavated: ~ 20/04/2020 Level: 1.60m &
Samples & In-situ Testing Depth | Level inti
Depth (m) Type Results (m) |mAOD Legend Stratum Description
Oy (Loose) grey slightly silty slightly sandy fine to coarse GRAVEL with medium cobble content.
L‘_O» ~=>  Gravel and cobbles are sub-angular to angular of mudstone, coal and sandstone [landslip
bre 3 s . .
0.20 <00 deposits] - dessicated crust.
: . (Very loose) dark grey slightly silty sandy fine to coarse GRAVEL with medium cobble and
] boulder content. Gravel, cobbles and boulders are sub-angular to angular of mudstone, coal
,éx 5 and sandstone. With occasional organic matter [landslip deposits] - very wet.
1.00 B
1.00 ES
1.50 End of Trialpit at 1.50 m
-2
-3
~4
-5
Remarks: Groundwater: Soils very wet throughout. No groundwater inflows/ Key:
1. Trial pit terminated at 1.5m bgl due to instability of seepage observed. D - Small disturbed sample
S B - Bulk disturbed I
excavation sides. Stability: Unstable. Continuous spalling and collapse of excavation ES- ;nvirlz:;;taslizii):ample
sides. W - Water sample




Intégral House, 7 Beddau Way Project Name: Project No.: Trial Pit No.:
Intég ral Castlegate Business Park
Caerphilly CF83 2AX T I .
. : Tol. 020 20807991 ylorstown Landslip 12651 TP2
Geéotechn O3S . 020 20862176
mail@integralgeotec.com Sheet 1 of 1
Location: Logged By: Scale
Client:  Walters Group
Tylorstown, Rhondda Fach JJ 1:25
Equipment: 5 tonne tracked excavator. Coordinates: Dimensions 2.50m
Depth : S
Date Excavated: ~ 20/04/2020 Level: 1.60m &
Samples & In-situ Testing Depth | Level inti
Depth (m) Type Results (m) |mAOD Legend Stratum Description
Oy (Loose) grey slightly silty slightly sandy fine to coarse GRAVEL with medium cobble content.
L‘_O» ~=>  Gravel and cobbles are sub-angular to angular of mudstone, coal and sandstone [landslip
bre 3 s . .
0.20 <00 deposits] - dessicated crust.
: . (Very loose) dark grey silty slightly sandy fine to coarse GRAVEL with medium cobble and
] boulder content. Gravel, cobbles and boulders are sub-angular to angular of mudstone, coal
,éx 5 and sandstone. With occasional organic matter [landslip deposits] - very wet.
1.00 B
1.00 ES
1.50 End of Trialpit at 1.50 m
-2
-3
~4
-5
Remarks: Groundwater: Soils very wet throughout. No groundwater inflows/ Key:
1. Trial pit terminated at 1.5m bgl due to instability of seepage observed. D - Small disturbed sample
S B - Bulk disturbed I
excavation sides. Stability: Unstable. Continuous spalling and collapse of excavation ES- ;nvirlz:;;taslizii):ample
sides. W - Water sample




. Intégral House, 7 Beddau Way Project Name: Project No.: Trial Pit No.:
Intégral Feafoli
Tylorstown Landslip 12651 TP
A A Tel. 029 20807991
GeOtGChmque Fax. 029 20862176 3
mail@integralgeotec.com Sheet 1 of 1
Location: Logged By: Scale
Client:  Walters Group
Tylorstown, Rhondda Fach JJ 1:25
Equipment: 5 tonne tracked excavator. Coordinates: Dimensions 2.50m
Depth : S
Date Excavated:  20/04/2020 Level: 3.00m ¢
Samples & In-situ Testing Depth | Level inti
Depth (m) Type Results (m) |mAOD Stratum Description
(Loose) grey and brown slightly silty slightly sandy fine to coarse GRAVEL with medium
cobble content. Gravel and cobbles are sub-angular to angular of mudstone, coal and
0.15 sandstone [landslip deposits] - dessicated crust.
Soft grey brown slightly sandy slightly gravelly CLAY/SILT with medium cobble and boulder
content. Gravel is fine to coarse sub-angular and sub-rounded of mudstone and sandstone
with occasional coal. Cobbles and boulders are sub-angular and angular of sandstone and
mudstone [landslip deposits].
1.00 B 1
1.00 ES
-2
240 (Very loose) dark grey very silty slightly sandy fine to coarse GRAVEL with medium cobble
and boulder content. Gravel, cobbles and boulders are sub-angular to angular of mudstone, -
coal and sandstone. With occasional organic matter [landslip deposits] - very wet.
3.00 T T T T T T T T T T T T T T T T T T EndofTralpitat3.0om T T T T T T T T T T T T T 3
~4
-5
Remarks: Groundwater: Soils very wet throughout. No groundwater inflows/ Key:
1. Trial pit terminated at 3.0m bgl due to instability of seepage observed. D - Small disturbed sample
- ] B - Bulk disturbed |
excavation sides. Stability: U_nstable. Continuous spalling and collapse of excavation ES- ;nvirlz:;;t:éz?:ample
sides. W - Water sample




Intégral House, 7 Beddau Way Project Name: Project No.: Trial Pit No.:
Intég ral Castlegate Business Park
Caerphilly CF83 2AX T I .
. : Tol. 020 20807991 ylorstown Landslip 12651 TP4
Geéotechn O3S . 020 20862176
mail@integralgeotec.com Sheet 1 of 1
Location: Logged By: Scale
Walters Group
Tylorstown, Rhondda Fach JJ 1:25
Equipment: 5 tonne tracked excavator. Coordinates: Dimensions 2.50m
Depth : S
Date Excavated:  20/04/2020 1.90m &
Samples & In-situ Testing Depth inti
Depth (m) Type Results (m) Stratum Description
(Loose) slightly silty sandy GRAVEL and COBBLES with medium boulder content. Gravel is
fine to coarse sub-angular to angular of mudstone, coal and sandstone. Cobbles and
boulders are sub-angular of sandstone and mudstone. With occasional branches and organic
matter [landslip deposits].
1.00 B 1
1.00 ES
1.40 (Very loose) dark grey silty sandy fine to coarse GRAVEL with medium cobble and boulder
content. Gravel, cobbles and boulders are sub-angular to angular of mudstone, coal and o
sandstone. With occasional organic matter [landslip deposits] - very wet.
1.80 B
1.80 ES
1.90 End of Trialpit at 1.90 m
-2
-3
~4
-5
Remarks: Groundwater: Soils very wet throughout. No groundwater inflows/ Key:
1. Trial pit terminated at 1.9m bgl due to instability of seepage observed. D - Small disturbed sample
- ] B - Bulk disturbed I
excavation sides. Stability: Unstable. Continuous spalling and collapse of excavation ES- ;nvirlz:;;taslizii):ample
sides. W - Water sample




Intégral House, 7 Beddau Way Project Name: Project No.: Trial Pit No.:
Intég ral Castlegate Business Park
Caerphilly CF83 2AX T I .
. : Tol. 020 20807991 ylorstown Landslip 12651
GeOtGChmque Fax. 029 20862176 TP5
mail@integralgeotec.com Sheet 1 of 1
Location: Logged By: Scale
Client:  Walters Group
Tylorstown, Rhondda Fach JJ 1:25
Equipment: 5 tonne tracked excavator. Coordinates: Dimensions 2.50m
Depth : S
Date Excavated:  20/04/2020 Level: 1.20m &
Samples & In-situ Testing Depth | Level inti
Depth (m) Type Results (m) |mAOD Stratum Description
(Loose) grey slightly silty slightly sandy fine to coarse GRAVEL with medium cobble content.
Gravel and cobbles are sub-angular to angular of mudstone, coal and sandstone [landslip
0.15 deposits] - dessicated crust.
(Very loose) dark grey slightly silty sandy fine to coarse GRAVEL with medium cobble and
boulder content. Gravel, cobbles and boulders are sub-angular to angular of mudstone, coal
and sandstone. With occasional organic matter [landslip deposits] - very wet.
1.00 B 1
1.00 ES
1.20 = L T L
-2
-3
~4
-5
Remarks: Groundwater: Soils very wet throughout. No groundwater inflows/ Key:
1. Trial pit terminated at 1.2m bgl due to instability of seepage observed. D - Small disturbed sample
D B - Bulk disturbed I
excavation sides. Stability: Unstable. Continuous spalling and collapse of excavation ES- ;nviz:‘u;;t:ézi):ample
sides. W - Water sample




Intégral House, 7 Beddau Way Project Name: Project No.: Trial Pit No.:
Intég ral Castlegate Business Park
Caerphilly CF83 2AX T I .
. : Tol. 020 20807991 ylorstown Landslip 12651
GeOtGChmque Fax. 029 20862176 TPG
mail@integralgeotec.com Sheet 1 of 1
Location: Logged By: Scale
Client:  Walters Group
Tylorstown, Rhondda Fach JJ 1:25
Equipment: 5 tonne tracked excavator. Coordinates: Dimensions 2.50m
Depth : S
Date Excavated:  20/04/2020 Level: 200m ¢
Samples & In-situ Testing Depth | Level inti
Depth (m) Type Results (m) |mAOD Legend Stratum Description
17 (Loose) grey slightly silty slightly sandy fine to coarse GRAVEL with medium cobble content.
L‘_O» ~=>  Gravel and cobbles are sub-angular to angular of mudstone, coal and sandstone [landslip
0.20 <00 deposits] - dessicated crust.
: . (Very loose) dark grey slightly silty sandy fine to coarse GRAVEL with medium cobble and
boulder content. Gravel, cobbles and boulders are sub-angular to angular of mudstone, coal
i~ ] and sandstone. With occasional organic matter [landslip deposits] - very wet.
1.00 B
1.00 ES
2.00 End of Trialpit at 2.00 m 2
-3
~4
-5
Remarks: Groundwater: Soils very wet throughout. No groundwater inflows/ Key:
1. Trial pit terminated at 2.0m bgl due to instability of seepage observed. D - Small disturbed sample
S B - Bulk disturbed I
excavation sides. Stability: U_nstable. Continuous spalling and collapse of excavation ES- ;nvirlz:;;taslizii):ample
sides. W - Water sample




APPENDIX B

TRIAL PIT PHOTOGRAPHS



Appendix B - Trial Pit Photographs (TP1)
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Appendix B - Trial Pit Photographs (TP2)
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Appendix B - Trial Pit Photographs (TP3)
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Intégral House

Appendix B - Trial Pit Photographs (TP5)
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Intégral House

Appendix B - Trial Pit Photographs (TP6)
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APPENDIX C

LABORATORY CHEMICAL TEST RESULTS (INCLUDING WAC ANALYSIS)



ﬂzc E RTJ Science

Jack Jones
Integral Geotechnique i2 Analytical Ltd.
Integral House 7 Woodshots Meadow,
7 Beddau Way Croxley Green
Castlegate Business Park Business Park,
CF83 2AX Watford,
Herts,
WD18 8YS
t: 02920807991 t: 01923 225404
f: 02920862176 f: 01923 237404
e: jack@integralgeotec.com e: reception@i2analytical.com
Analytical Report Number : 20-97228
Replaces Analytical Report Number : 20-97228, issue no. 1
Client references/information amended.
Project / Site name: Tylorstown Samples received on: 23/04/2020
Your job number: 12651 Samples instructed on: 24/04/2020
Your order number: Analysis completed by: 06/05/2020
Report Issue Number: 2 Report issued on: 06/05/2020
Samples Analysed: 7 soil samples

Dr Claire Stone
Quality Manager

For & on behalf of i2 Analytical Ltd.
Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionieréw 39, 41 -711 Ruda Slaska, Poland.

Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.

Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting

asbestos - 6 months from reporting
Excel copies of reports are only valid when accompanied by this PDF certificate.

Any assessments of compliance with specifications are based on actual analytical results with no contribution from uncertainty of
measurement. Application of uncertainty of measurement would provide a range within which the true result lies. An estimate of
measurement uncertainty can be provided on request.

Iss No 20-97228-2 Tylorstown 12651
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis. Page 1 of 10



Science

wit  7)ICERTS
Analytical Report Number: 20-97228
Project / Site name: Tylorstown
Lab Sample Number 1497741 1497742 1497743 1497744 1497745
Sample Reference TP1 TP2 TP3 TP4 TP4
Numb None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) 1.00 1.00 1.00 1.00 1.80
Date Sampled 20/04/2020 20/04/2020 20/04/2020 20/04/2020 20/04/2020
Time Taken 1015 1100 1145 1230 1245
>
. - " 2
Analytical Parameter 5 g3 g8
(Soil Analysis) & 2 : §g
® g
Stone Content % 0.1 NONE <0.1 <0.1 <0.1 <0.1 <0.1
Moisture Content % N/A NONE 14 12 13 8.7 15
Total mass of sample received kg 0.001 NONE 2.0 2.0 2.0 2.0 2.0
|Asbestos in Soil | Type | N/A | 1SO 17025 | Not-detected | Not-detected | Not-detected | Not-detected | Not-detected |
General Inorganics
H - Automated pH Units N/A MCERTS 6.7 6.6 6.5 6.6 7.8
Total Sulphate as SO, % 0.005 MCERTS 0.048 0.047 0.081 0.067 0.107
Water Soluble SO4 16hr extraction (2:1 Leachate
Equivalent) g/l 0.00125 | MCERTS 0.043 0.10 0.17 0.16 0.37
Water Soluble SO4 16hr extraction (2:1 Leachate
Equivalent) mg/! 1.25 MCERTS 42.8 101 168 159 367
Water Soluble Chloride (2:1) mg/kg 1 MCERTS 6.6 5.2 6.9 4.3 12
Water Soluble Chloride (2:1) (leachate equivalent) mg/| 0.5 MCERTS 3.3 2.6 3.4 2.1 6.0
Total Sulphur % 0.005 MCERTS 0.136 0.113 0.104 0.128 0.158
Water Soluble Fluoride (2:1) mg/kg 1 NONE <1.0 <1.0 <1.0 <1.0 <1.0
[Ammonium as NH,4 mg/kg 0.5 MCERTS <0.5 <0.5 2.3 < 0.5 < 0.5
Ammonium as NH4 (10:1 leachate equivalent) mg/| 0.05 MCERTS < 0.05 < 0.05 0.23 < 0.05 < 0.05
Loss on Ignition @ 450°C % 0.2 MCERTS 9.0 9.3 6.9 8.7 11.5
Water Soluble Nitrate (2:1) as N (leachate equivalent) mg/| 2 NONE <2.0 <2.0 < 2.0 <2.0 <2.0
Carbonate as CaCO; % 0.1 NONE 2.0 2.4 2.4 2.0 2.4
Calorific Value MJ/Kg 0.12 1SO 17025 3.00 2.78 2.09 2.78 3.92
Heavy Metals / Metalloids
Antimony (aqua regia extractable) mg/kg 1 1SO 17025 1.9 2.9 2.2 2.6 2.8
Arsenic (aqua regia extractable) mg/kg 1 MCERTS 12 12 11 13 20
Barium (aqua regia extractable) mg/kg 1 MCERTS 63 62 53 66 77
Beryllium (aqua regia extractable) mg/kg 0.06 MCERTS 0.95 1.0 0.88 1.1 1.1
Boron (water soluble) mg/kg 0.2 MCERTS 0.5 0.5 0.5 0.6 0.7
Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS <0.2 < 0.2 <0.2 <0.2 <0.2
Chromium (hexavalent) mg/kg 4 MCERTS <4.0 <4.0 <4.0 <4.0 <4.0
Chromium (aqua regia extractable) mg/kg 1 MCERTS 11 11 12 13 13
Copper (aqua regia extractable) mg/kg 1 MCERTS 33 34 26 34 43
Iron (aqua regia extractable) mg/kg 40 MCERTS 29000 49000 34000 42000 36000
Lead (aqua regia extractable) mg/kg 1 MCERTS 26 19 20 21 28
Manganese (aqua regia extractable) mg/kg 1 MCERTS 420 920 470 730 690
Mercury (aqua regia extractable) mg/kg 0.3 MCERTS 0.3 <03 <03 <03 0.4
Molybdenum (aqua regia extractable) mg/kg 0.25 MCERTS < 0.25 < 0.25 < 0.25 < 0.25 0.44
Nickel (agua regia extractable) mg/kg 1 MCERTS 38 36 33 40 40
Selenium (aqua regia extractable) mg/kg 1 MCERTS 2.5 <1.0 <1.0 2.3 2.2
Tin (agua regia extractable) mg/kg 1 MCERTS 5.6 <1.0 <1.0 <1.0 1.2
Vanadium (aqua regia extractable) mg/kg 1 MCERTS 16 17 18 18 20
Zinc (aqua regia extractable) mg/kg 1 MCERTS 70 74 66 80 88
Calcium (aqua regia extractable) mg/kg 20 1SO 17025 1300 1400 1200 1600 2300
Magnesium (aqua regia extractable) mg/kg 20 1S0 17025 1800 2000 2000 2100 2200
Magnesium (water soluble) mg/kg 5 NONE 32 61 100 100 210
Magnesium (leachate equivalent) mg/| 2.5 NONE 16 31 52 52 100
Potassium (aqua regia extractable) mg/kg 20 1SO 17025 1300 1500 1100 1400 1500
Sodium (aqua regia extractable) mg/kg 20 1S0 17025 140 170 150 160 160
Petroleum Hydrocarbons
[TPH c10 - ca0 [ makg T 10 | mcerrs | <10 I <10 I <10 I <10 I <10 ]
[TPH2 (C6 - C10) | mokg | 01 | mcerrs | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 |
[TPH C6 - c40 | mokg | 10 | nNonE | < 10 | < 10 | < 10 | < 10 | < 10 |

Iss No 20-97228-2 Tylorstown 12651

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.

Page 2 of 10



Science

wit  772CERTS
Analytical Report Number: 20-97228
Project / Site name: Tylorstown
Lab Sample Number 1497741 1497742 1497743 1497744 1497745
Sample Reference TP1 TP2 TP3 TP4 TP4

Numb None Supplied None Supplied None Supplied None Supplied None Supplied

Depth (m) 1.00 1.00 1.00 1.00 1.80
Date Sampled 20/04/2020 20/04/2020 20/04/2020 20/04/2020 20/04/2020
Time Taken 1015 1100 1145 1230 1245

Analytical Parameter
(Soil Analysis)
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Iss No 20-97228-2 Tylorstown 12651

This certificate should not be reproduced, except in full, without the express permission of the laboratory.

The results included within the report are representative of the samples submitted for analysis.
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wit  JICERTS

Analytical Report Number: 20-97228
Project / Site name: Tylorstown

Science

Lab Sample Number 1497741 1497742 1497743 1497744 1497745
Sample Reference TP1 TP2 TP3 TP4 TP4
Numb None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) 1.00 1.00 1.00 1.00 1.80
Date Sampled 20/04/2020 20/04/2020 20/04/2020 20/04/2020 20/04/2020
Time Taken 1015 1100 1145 1230 1245
>
. gc w8
Analytical Parameter 5 g3 g8
(Soil Analysis) & 2 : §g
® g
SVOCs
Aniline mg/kg 0.1 NONE <0.1 <0.1 <0.1 <0.1 <0.1
Phenol mg/kg 0.2 1SO 17025 <0.2 <0.2 <0.2 <0.2 <0.2
2-Chlorophenol mg/kg 0.1 MCERTS <0.1 <0.1 <0.1 <0.1 <0.1
Bis(2-chloroethyl)ether mg/kg 0.2 MCERTS <0.2 <0.2 <0.2 <0.2 <0.2
1,3-Dichlorobenzene mg/kg 0.2 MCERTS < 0.2 <0.2 <0.2 <0.2 <0.2
1,2-Dichlorobenzene mg/kg 0.1 MCERTS <0.1 <0.1 <0.1 <0.1 <0.1
1,4-Dichlorobenzene mg/kg 0.2 MCERTS < 0.2 < 0.2 <0.2 <0.2 <0.2
Bis(2-chloroisopropyl)ether mg/kg 0.1 MCERTS <0.1 <0.1 <0.1 <0.1 <0.1
2-Methylphenol mg/kg 0.3 MCERTS <0.3 <0.3 <0.3 <0.3 <0.3
Hexachloroethane mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Nitrobenzene mg/kg 0.3 MCERTS <03 <03 <03 <03 <03
4-Methylphenol mg/kg 0.2 NONE <0.2 <0.2 <0.2 <0.2 <0.2
Isophorone mg/kg 0.2 MCERTS <0.2 < 0.2 < 0.2 <0.2 < 0.2
2-Nitrophenol mg/kg 0.3 MCERTS <03 <03 <03 <03 <03
2,4-Dimethylphenol mg/kg 0.3 MCERTS <0.3 <0.3 <0.3 <0.3 <0.3
Bis(2-chloroethoxy)methane mg/kg 0.3 MCERTS <03 <03 <03 <03 <03
1,2,4-Trichlorobenzene mg/kg 0.3 MCERTS <0.3 <0.3 <0.3 <0.3 <0.3
Naphthalene mg/kg 0.05 MCERTS 1.7 0.87 0.62 0.96 1.0
2,4-Dichlorophenol mg/kg 0.3 MCERTS <0.3 <0.3 <0.3 <0.3 <0.3
4-Chloroaniline mg/kg 0.1 NONE <0.1 <0.1 <0.1 <0.1 <0.1
Hexachlorobutadiene mg/kg 0.1 MCERTS <0.1 <0.1 <0.1 <0.1 <0.1
4-Chloro-3-methylphenol mg/kg 0.1 NONE <0.1 <0.1 <0.1 <0.1 <0.1
2,4,6-Trichlorophenol mg/kg 0.1 MCERTS <0.1 <0.1 <0.1 <0.1 <0.1
2,4,5-Trichlorophenol mg/kg 0.2 MCERTS <0.2 <0.2 <0.2 <0.2 <0.2
2-Methylnaphthalene mg/kg 0.1 NONE <0.1 <0.1 <0.1 <0.1 <0.1
2-Chloronaphthalene mg/kg 0.1 MCERTS <0.1 <0.1 <0.1 <0.1 <0.1
Dimethylphthalate mg/kg 0.1 MCERTS <0.1 <0.1 <0.1 <0.1 <0.1
2,6-Dinitrotoluene mg/kg 0.1 MCERTS <0.1 <0.1 <0.1 <0.1 <0.1
Acenaphthylene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Acenaphthene mg/kg 0.05 MCERTS <0.05 <0.05 <0.05 <0.05 <0.05
2,4-Dinitrotoluene mg/kg 0.2 MCERTS <0.2 < 0.2 <0.2 < 0.2 <0.2
Dibenzofuran mg/kg 0.2 MCERTS <0.2 <0.2 <0.2 <0.2 <0.2
4-Chlorophenyl phenyl ether mg/kg 0.3 1S0 17025 <0.3 <0.3 <0.3 <0.3 <0.3
Diethyl phthalate mg/kg 0.2 MCERTS <0.2 <0.2 <0.2 <0.2 <0.2
4-Nitroaniline mg/kg 0.2 MCERTS <0.2 <0.2 <0.2 <0.2 <0.2
Fluorene mg/kg 0.05 MCERTS <0.05 <0.05 <0.05 <0.05 <0.05
Azobenzene mg/kg 0.3 MCERTS <03 <03 <03 <03 <03
Bromopheny! phenyl ether mg/kg 0.2 MCERTS <0.2 <0.2 <0.2 <0.2 <0.2
Hexachlorobenzene mg/kg 0.3 MCERTS <0.3 <0.3 <0.3 <0.3 <0.3
Phenanthrene mg/kg 0.05 MCERTS <0.05 <0.05 <0.05 <0.05 <0.05
Anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Carbazole mg/kg 0.3 MCERTS <0.3 <03 <03 <03 <03
Dibutyl phthalate mg/kg 0.2 MCERTS <0.2 <0.2 <0.2 <0.2 <0.2
Anthraguinone mg/kg 0.3 MCERTS <0.3 <03 <03 <03 <03
Fluoranthene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Pyrene mg/kg 0.05 MCERTS <0.05 <0.05 <0.05 <0.05 <0.05
Butyl benzyl phthalate mg/kg 0.3 1S0 17025 <0.3 <0.3 <0.3 <0.3 <0.3
Benzo(a)anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Chrysene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Benzo(b)fluoranthene mg/kg 0.05 MCERTS <0.05 <0.05 <0.05 <0.05 <0.05
Benzo(k)fluoranthene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Benzo(a)pyrene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Dibenz(a,h)anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Benzo(ghi)perylene mg/kg 0.05 MCERTS < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Iss No 20-97228-2 Tylorstown 12651

This certificate should not be reproduced, except in full, without the express permission of the laboratory.

The results included within the report are representative of the samples submitted for analysis.
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4041

MCERTS

Analytical Report Number: 20-97228
Project / Site name: Tylorstown

Science

Lab Sample Number 1497746 1497747
Sample Reference TP5 TP6
Numb None Supplied None Supplied
Depth (m) 1.00 1.00
Date Sampled 20/04/2020 20/04/2020
Time Taken 1330 1415
>
) gc | »8
Analytical Parameter 5 2 3 g8
(Soil Analysis) & g7 §g
E °
=l
Stone Content % 0.1 NONE <0.1 <0.1
Moisture Content % N/A NONE 11 10
Total mass of sample received kg 0.001 NONE 2.0 2.0
|Asbestos in Soil | Type | N/A | 1S0 17025| Not-detected | Not-detected | | | |
General Inorganics
H - Automated pH Units N/A MCERTS 8.0 8.0
Total Sulphate as SO, % 0.005 MCERTS 0.094 0.087
Water Soluble SO4 16hr extraction (2:1 Leachate
Equivalent) g/l 0.00125 | MCERTS 0.31 0.37
Water Soluble SO4 16hr extraction (2:1 Leachate
Equivalent) mg/! 1.25 MCERTS 310 372
Water Soluble Chloride (2:1) mg/kg 1 MCERTS 4.9 7.3
Water Soluble Chloride (2:1) (leachate equivalent) mg/| 0.5 MCERTS 2.4 3.7
Total Sulphur % 0.005 MCERTS 0.267 0.104
Water Soluble Fluoride (2:1) mg/kg 1 NONE 2.9 1.3
[Ammonium as NH,4 mg/kg 0.5 MCERTS < 0.5 < 0.5
Ammonium as NH4 (10:1 leachate equivalent) mg/| 0.05 MCERTS < 0.05 < 0.05
Loss on Ignition @ 450°C % 0.2 MCERTS 13.3 7.2
Water Soluble Nitrate (2:1) as N (leachate equivalent) mg/| 2 NONE <2.0 <2.0
Carbonate as CaCO; % 0.1 NONE 2.0 3.2
Calorific Value MJ/Kg 0.12 IS0 17025 4.51 2.24
Heavy Metals / Metalloids
Antimony (aqua regia extractable) mg/kg 1 1SO 17025 2.5 2.1
Arsenic (aqua regia extractable) mg/kg 1 MCERTS 10 9.6
Barium (aqua regia extractable) mg/kg 1 MCERTS 86 130
Beryllium (aqua regia extractable) mg/kg 0.06 MCERTS 1.2 0.97
Boron (water soluble) mg/kg 0.2 MCERTS 0.8 0.7
Cadmium (aqua regia extractable) mg/kg 0.2 MCERTS <0.2 < 0.2
Chromium (hexavalent) mg/kg 4 MCERTS <4.0 <4.0
Chromium (aqua regia extractable) mg/kg 1 MCERTS 6.4 8.8
Copper (aqua regia extractable) mg/kg 1 MCERTS 55 43
Iron (aqua regia extractable) mg/kg 40 MCERTS 25000 24000
Lead (aqua regia extractable) mg/kg 1 MCERTS 28 22
Manganese (aqua regia extractable) mg/kg 1 MCERTS 400 410
Mercury (aqua regia extractable) mg/kg 0.3 MCERTS <03 <03
Molybdenum (aqua regia extractable) mg/kg 0.25 MCERTS 0.51 < 0.25
Nickel (agua regia extractable) mg/kg 1 MCERTS 45 36
Selenium (aqua regia extractable) mg/kg 1 MCERTS 2.8 1.8
Tin (agua regia extractable) mg/kg 1 MCERTS 1.0 <1.0
Vanadium (aqua regia extractable) mg/kg 1 MCERTS 14 15
Zinc (aqua regia extractable) mg/kg 1 MCERTS 85 83
Calcium (aqua regia extractable) mg/kg 20 1SO 17025 2300 3000
Magnesium (aqua regia extractable) mg/kg 20 1S0 17025 1600 1600
Magnesium (water soluble) mg/kg 5 NONE 170 200
Magnesium (leachate equivalent) mg/| 2.5 NONE 83 100
Potassium (aqua regia extractable) mg/kg 20 1SO 17025 2000 1500
Sodium (aqua regia extractable) mg/kg 20 1S0 17025 160 170
Petroleum Hydrocarbons
[TPH c10 - c40 [ makg T 10 | mcerrs | <10 I <10 | | | ]
[TPH2 (C6 - c10) | mokg | 01 | mcerrs | <0.1 | <0.1 | | | |
[TPH C6 - C40 | mokg | 10 | w~one | <10 | <10 | | | |

This certificate should not be reproduced, except in full, without the express permission of the laboratory.

The results included within the report are representative of the samples submitted for analysis.

Iss No 20-97228-2 Tylorstown 12651
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Analytical Report Number: 20-97228
Project / Site name: Tylorstown

Science

Lab Sample Number 1497746 1497747
Sample Reference TP5 TP6
Numb None Supplied None Supplied
Depth (m) 1.00 1.00
Date Sampled 20/04/2020 20/04/2020
Time Taken 1330 1415

Analytical Parameter
(Soil Analysis)

suun

uonRRp
Jojwn

smeis
uoneypandy

Iss No 20-97228-2 Tylorstown 12651

This certificate should not be reproduced, except in full, without the express permission of the laboratory.

The results included within the report are representative of the samples submitted for analysis. Page 6 of 10



EYEL] ﬂzc ERTS Science

Analytical Report Number: 20-97228
Project / Site name: Tylorstown

Lab Sample Number 1497746 1497747
Sample Reference TP5 TP6
Numb None Supplied None Supplied
Depth (m) 1.00 1.00
Date Sampled 20/04/2020 20/04/2020
Time Taken 1330 1415
>
) gc | »8
Analytical Parameter 5 2 3 g8
(Soil Analysis) & g7 §g
E °
=l
SVOCs
Aniline mg/kg 0.1 NONE <0.1 <0.1
Phenol mg/kg 0.2 1SO 17025 <0.2 <0.2
2-Chlorophenol mg/kg 0.1 MCERTS <0.1 <0.1
Bis(2-chloroethyl)ether mg/kg 0.2 MCERTS <0.2 <0.2
1,3-Dichlorobenzene mg/kg 0.2 MCERTS < 0.2 < 0.2
1,2-Dichlorobenzene mg/kg 0.1 MCERTS <0.1 <0.1
1,4-Dichlorobenzene mg/kg 0.2 MCERTS < 0.2 <0.2
Bis(2-chloroisopropyl)ether mg/kg 0.1 MCERTS <0.1 <0.1
2-Methylphenol mg/kg 0.3 MCERTS <0.3 <0.3
Hexachloroethane mg/kg 0.05 MCERTS < 0.05 < 0.05
Nitrobenzene mg/kg 0.3 MCERTS <0.3 <0.3
4-Methylphenol mg/kg 0.2 NONE <0.2 <0.2
Isophorone mg/kg 0.2 MCERTS <0.2 <0.2
2-Nitrophenol mg/kg 0.3 MCERTS <0.3 <03
2,4-Dimethylphenol mg/kg 0.3 MCERTS <0.3 <0.3
Bis(2-chloroethoxy)methane mg/kg 0.3 MCERTS <03 <03
1,2,4-Trichlorobenzene mg/kg 0.3 MCERTS <0.3 <0.3
Naphthalene mg/kg 0.05 MCERTS 1.6 1.3
2,4-Dichlorophenol mg/kg 0.3 MCERTS <0.3 <0.3
4-Chloroaniline mg/kg 0.1 NONE <0.1 <0.1
Hexachlorobutadiene mg/kg 0.1 MCERTS <0.1 <0.1
4-Chloro-3-methylphenol mg/kg 0.1 NONE <0.1 <0.1
2,4,6-Trichlorophenol mg/kg 0.1 MCERTS <0.1 <0.1
2,4,5-Trichlorophenol mg/kg 0.2 MCERTS <0.2 <0.2
2-Methylnaphthalene mg/kg 0.1 NONE <0.1 <0.1
2-Chloronaphthalene mg/kg 0.1 MCERTS <0.1 <0.1
Dimethylphthalate mg/kg 0.1 MCERTS <0.1 <0.1
2,6-Dinitrotoluene mg/kg 0.1 MCERTS <0.1 <0.1
Acenaphthylene mg/kg 0.05 MCERTS < 0.05 < 0.05
Acenaphthene mg/kg 0.05 MCERTS < 0.05 < 0.05
2,4-Dinitrotoluene mg/kg 0.2 MCERTS <0.2 <0.2
Dibenzofuran mg/kg 0.2 MCERTS < 0.2 < 0.2
4-Chlorophenyl phenyl ether mg/kg 0.3 1S0 17025 <0.3 <0.3
Diethyl phthalate mg/kg 0.2 MCERTS <0.2 <0.2
4-Nitroaniline mg/kg 0.2 MCERTS < 0.2 <0.2
Fluorene mg/kg 0.05 MCERTS <0.05 <0.05
Azobenzene mg/kg 0.3 MCERTS <0.3 <0.3
Bromopheny! phenyl ether mg/kg 0.2 MCERTS <0.2 <0.2
Hexachlorobenzene mg/kg 0.3 MCERTS <0.3 <0.3
Phenanthrene mg/kg 0.05 MCERTS < 0.05 < 0.05
Anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05
Carbazole mg/kg 0.3 MCERTS <03 <03
Dibutyl phthalate mg/kg 0.2 MCERTS <0.2 < 0.2
Anthraguinone mg/kg 0.3 MCERTS <03 <03
Fluoranthene mg/kg 0.05 MCERTS < 0.05 < 0.05
Pyrene mg/kg 0.05 MCERTS < 0.05 < 0.05
Butyl benzyl phthalate mg/kg 0.3 1S0 17025 <0.3 <0.3
Benzo(a)anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05
Chrysene mg/kg 0.05 MCERTS < 0.05 < 0.05
Benzo(b)fluoranthene mg/kg 0.05 MCERTS < 0.05 < 0.05
Benzo(k)fluoranthene mg/kg 0.05 MCERTS < 0.05 < 0.05
Benzo(a)pyrene mg/kg 0.05 MCERTS < 0.05 < 0.05
Indeno(1,2,3-cd)pyrene mg/kg 0.05 MCERTS < 0.05 < 0.05
Dibenz(a,h)anthracene mg/kg 0.05 MCERTS < 0.05 < 0.05
Benzo(ghi)perylene mg/kg 0.05 MCERTS < 0.05 < 0.05

Iss No 20-97228-2 Tylorstown 12651
This certificate should not be reproduced, except in full, without the express permission of the laboratory.

The results included within the report are representative of the samples submitted for analysis. Page 7 of 10
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Analytical Report Number : 20-97228
Project / Site name: Tylorstown

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS validation.
The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care.

Stone content of a sample is calculated as the % weight of the stones not passing a 10 mm sieve. Results are not corrected for stone content.

Lab
Number Reference Number

Depth (m) |Sample Description *

1497741 TP1 None Supplied 1.00 Grey clay and sand with vegetation.
1497742 TP2 None Supplied 1.00 Grey clay with gravel.

1497743 TP3 None Supplied 1.00 Grey clay with gravel.

1497744 TP4 None Supplied 1.00 Grey sand with gravel.

1497745 TP4 None Supplied 1.80 Grey clay with gravel and vegetation.
1497746 TP5 None Supplied 1.00 Grey sandy gravel.

1497747 TP6 None Supplied 1.00 Grey clay with gravel and vegetation.

Iss No 20-97228-2 Tylorstown 12651
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis. Page 8 of 10
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MCERTS

Analytical Report Number : 20-97228
Project / Site name: Tylorstown
Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (Prw)

Science

- - P - Method Wet / Dry | Accreditation
Analytical Test Name Analytical Method Description Analytical Method Reference number Analysis Status
Ammonium as NH4 in soil Determination of Ammonium/Ammonia/ In-house method based on Examination of L082-PL w MCERTS
Ammoniacal Nitrogen by the colorimetric Water and Wastewater 20th Edition:
salicylate/nitroprusside method, 10:1 water Clesceri, Greenberg & Eaton
extraction.

Asbestos identification in soil Asbestos Identification with the use of polarised In house method based on HSG 248 A001-PL D 1S0 17025
light microscopy in conjunction with disperion
staining techniques.

Boron, water soluble, in soil Determination of water soluble boron in soil by hot |In-house method based on Second Site L038-PL D MCERTS
water extract followed by ICP-OES. Properties version 3

Calorific Value of soil Determination of the calorific value of soil by Calorific Value of Soil by Bomb Calorimeter L013-PL D 1S0 17025
combustion in a controlled environment.

Carbonate in soil Determination of Carbonate by extraction with 1M |In house method. L034-PL D NONE
HCl followed by titration with 1M NaOH.

Cations in soil by ICP-OES Determination of cations in soil by aqua-regia In-house method based on MEWAM 2006 L038-PL D 1S0 17025
digestion followed by ICP-OES. Methods for the Determination of Metals in

Soil.

Chloride, water soluble, in soil Determination of Chloride colorimetrically by In house method. L082-PL D MCERTS
discrete analyser.

Fluoride, water soluble, in soil Determination of fluoride in soil by water extraction |In-house method based on Use of Total L033-PL D NONE
followed by 1:1 ratio with a buffer solution followed |Ionic Strength Adjustment Buffer for
by Ion Selective Electrode. Electrode Determination"

Hexavalent chromium in soil Determination of hexavalent chromium in soil by In-house method L080-PL w MCERTS
extraction in water then by acidification, addition of
1,5 diphenylcarbazide followed by colorimetry.

Loss on ignition of soil @ 4500C Determination of loss on ignition in soil by In house method. L047-PL D MCERTS
gravimetrically with the sample being ignited in a
muffle furnace.

Magnesium, water soluble, in soil Determination of water soluble magnesium by In-house method based on TRL 447 L038-PL D NONE
extraction with water followed by ICP-OES.

Metals in soil by ICP-OES Determination of metals in soil by aqua-regia In-house method based on MEWAM 2006 L038-PL D MCERTS
digestion followed by ICP-OES. Methods for the Determination of Metals in

Soil.

Moisture Content Moisture content, determined gravimetrically. (30 In house method. L019-UK/PL w NONE
oC)

pH in soil (automated) Determination of pH in soil by addition of water In house method. L099-PL D MCERTS
followed by automated electrometric measurement.

Semi-volatile organic compounds in Determination of semi-volatile organic compounds |In-house method based on USEPA 8270 L064-PL D MCERTS

soil in soil by extraction in dichloromethane and hexane
followed by GC-MS.

Stones content of soil Standard preparation for all samples unless In-house method based on British Standard L019-UK/PL D NONE
otherwise detailed. Gravimetric determination of Methods and MCERTS requirements.
stone > 10 mm as % dry weight.

Sulphate, water soluble, in soil (16hr |Determination of water soluble sulphate by ICP- In house method. L038-PL D MCERTS

extraction) OES. Results reported directly (leachate equivalent)
and corrected for extraction ratio (soil equivalent).

Iss No 20-97228-2 Tylorstown 12651

This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.
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Analytical Report Number : 20-97228
Project / Site name: Tylorstown
Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (Prw)

. . . . Method Wet / Dry Accreditation
Analytical Test Name Analytical Method Description Analytical Method Reference number Analysis Status
Total Sulphate in soil as % Determination of total sulphate in soil by extraction |In house method. L038-PL D MCERTS

with 10% HCl followed by ICP-OES.
Total Sulphur in soil as % Determination of total sulphur in soil by extraction |In house method. L038-PL D MCERTS
with aqua-regia, potassium bromide/bromate
followed by ICP-OES.
TPH Banding in Soil by FID Determination of hexane extractable hydrocarbons JIn-house method, TPH with carbon banding L076-PL w MCERTS
in soil by GC-FID. and silica gel split/cleanup.
TPH C6 - C40 (soil) Determination of TPH bands by HS-GC-MS/GC-FID |In-house method. L076-PL w NONE
TPH2 (Soil) Determination of hydrocarbons C6-C10 by In-house method based on USEPA8260 L088-PL w MCERTS
headspace GC-MS.
Water Soluble Nitrate (2:1) as N in soil | Determination of nitrate by reaction with sodium In-house method based on Examination of L078-PL w NONE
salicylate and colorimetry. Water and Wastewatern & Polish Standard
Method PN-82/C-04579.08, 2:1 extraction.

T 1

For method S ing in 'UK' lysis have been carried out in our laboratory in the United Kingdom.

For method bers ending in 'PL’ lysis have been carried out in our laboratory in Poland.

Soil analytical results are expressed on a dry weight basis. Where analysis is carried out on as-received the results obtained are multiplied by a moisture
correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 300C.

Iss No 20-97228-2 Tylorstown 12651
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis. Page 10 of 10
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Jack Jones

Integral Geotechnique
Integral House

7 Beddau Way
Castlegate Business Park
CF83 2AX

: 02920807991
: 02920862176
: jack@integralgeotec.com

i2 Analytical Ltd.

7 Woodshots Meadow,
Croxley Green
Business Park,
Watford,

Herts,

WD18 8YS

[od

: 01923 225404
: 01923 237404

-

Science

e: reception@i2analytical.com

Analytical Report Number : 20-97229

Project / Site name: Tylorstown

Your job number: 12651

Your order number:

Report Issue Number: 1

Samples Analysed: 7 10:1 WAC samples

Samples received on: 23/04/2020

Samples instructed on: 24/04/2020

Analysis completed by: 04/05/2020

Report issued on: 04/05/2020
g &<

Signed: /7 (Morwilis i

Agnieszka Czerwinska

Technical Reviewer (Reporting Team)

For & on behalf of i2 Analytical Ltd.

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionieréw 39, 41 -711 Ruda élqska, Poland.

Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.

Standard sample disposal times, unless otherwise agreed with the laboratory, are :

Excel copies of reports are only valid when accompanied by this PDF certificate.

soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting

asbestos - 6 months from reporting

Any assessments of compliance with specifications are based on actual analytical results with no contribution from uncertainty of
measurement. Application of uncertainty of measurement would provide a range within which the true result lies. An estimate of

measurement uncertainty can be provided on request.

The results included within the report are representative of the samples submitted for analysis.

Iss No 20-97229-1 Tylorstown 12651
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
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i2 Analytical
7 Woodshots Meadow Telephone: 01923 225404
Croxley Green Business Park Fax: 01923 237404
Watford, WD18 8YS email:reception@i2analytical.com
Waste Acceptance Criteria Analytical Results
Report No: 20-97229
Client: INTEGGEO
Location Tylorstown
Landfill Waste Acceptance Criteria
Lab Reference (Sample Number) 1497748 / 1497749 —
Limits
Sampling Date 20/04/2020 Stable Non-
Sample ID TP1 reactive
Inert Waste HAZARDOUS Hazardous
Landfill waste in non- Waste Landfill
Depth (m) 1.00 hazardous
Landfill
Solid Waste Analysis
TOC (%)** 2.1 3% 5% 6%
Loss on Ignition (%) ** 9.0 - - 10%
BTEX (ug/kg) ** <10 6000 - .
Sum of PCBs (mg/kg) ** < 0.007 1 - -
Mineral Oil (mg/kg) <10 500 - -
Total PAH (WAC-17) (mg/kg) <0.9 100 - -
pH (units)** 8.3 - >6 -
Acid Neutralisation Capacity (mol / kg) 4.4 - To be evaluated | To be evaluated
Eluate Analysis 10:1 10:1 Limit values for compliance leaching test

(BS EN 12457 - 2 preparation utilising end over end leaching using BS EN 12457-2 at L/S 10 I/kg (mg/kg)

procedure) mg/I mg/kg

Arsenic * < 0.0011 < 0.0110 0.5 2 25
Barium * 0.0074 0.0635 20 100 300
Cadmium * < 0.0001 < 0.0008 0.04 1 5
Chromium * 0.0005 0.0042 0.5 10 70
Copper * 0.010 0.088 2 50 100
Mercury * < 0.0005 < 0.0050 0.01 0.2 2
Molybdenum * 0.0004 < 0.0040 0.5 10 30
Nickel * 0.0025 0.022 0.4 10 40
Lead * < 0.0010 < 0.010 0.5 10 50
Antimony * < 0.0017 <0.017 0.06 0.7 5
Selenium * < 0.0040 < 0.040 0.1 0.5 7
Zinc * 0.042 0.36 4 50 200
Chloride * 0.75 6.4 800 15000 25000
Fluoride 0.25 2.2 10 150 500
Sulphate * 9.6 82 1000 20000 50000
TDS* 25 220 4000 60000 100000
Phenol Index (Monohydric Phenols) * < 0.010 <0.10 1 - -
DOC 8.59 73.6 500 800 1000

Leach Test Information

Stone Content (%) <01

Sample Mass (kg) 2.0

Dry Matter (%) 86

Moisture (%) 14

Results are expressed on a dry weight basis, after correction for moisture content where applicable. *= UKAS accredited (liquid eluate analysis only)
Stated limits are for guidance only and i2 cannot be held responsible for any discrepancies with current legislation ** = MCERTS accredited

Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes as defined by the Waste (England and Wales) Regulations 2011 (as
amended) and EA Guidance WM3.
This analysis is only applicable for landfill acceptance criteria (The Environmental Permitting (England and Wales) Regulations) and does not give any indication as to whether a waste may
be hazardous or non-hazardous.

Iss No 20-97229-1 Tylorstown 12651
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis. Page 2 of 11
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e i Science
i2 Analytical
7 Woodshots Meadow Telephone: 01923 225404
Croxley Green Business Park Fax: 01923 237404
Watford, WD18 8YS email:reception@i2analytical.com
Waste Acceptance Criteria Analytical Results
Report No: 20-97229
Client: INTEGGEO
Location Tylorstown
Landfill Waste Acceptance Criteria
Lab Reference (Sample Number) 1497750 / 1497751 —
Limits
Sampling Date 20/04/2020 Stable Non-
Sample ID TP2 reactive
Inert Waste HAZARDOUS Hazardous
Landfill waste in non- Waste Landfill
Depth (m) 1.00 hazardous
Landfill
Solid Waste Analysis
TOC (%)** 2.2 3% 5% 6%
Loss on Ignition (%) ** 9.3 - - 10%
BTEX (ug/kg) ** <10 6000 - .
Sum of PCBs (mg/kg) ** < 0.007 1 - -
Mineral Oil (mg/kg) <10 500 - -
Total PAH (WAC-17) (mg/kg) < 0.9 100 - -
pH (units)** 8.6 - >6 -
Acid Neutralisation Capacity (mol / kg) 13 - To be evaluated | To be evaluated
Eluate Analysis 10:1 10:1 Limit values for compliance leaching test

(BS EN 12457 - 2 preparation utilising end over end leaching using BS EN 12457-2 at L/S 10 I/kg (mg/kg)

procedure) mg/! mg/kg

Arsenic * 0.0043 0.0371 0.5 2 25
Barium * 0.0072 0.0618 20 100 300
Cadmium * < 0.0001 < 0.0008 0.04 1 5
Chromium * 0.0013 0.011 0.5 10 70
Copper * 0.014 0.12 2 50 100
Mercury * < 0.0005 < 0.0050 0.01 0.2 2
Molybdenum * 0.0009 0.0076 0.5 10 30
Nickel * 0.0025 0.022 0.4 10 40
Lead * < 0.0010 < 0.010 0.5 10 50
Antimony * < 0.0017 < 0.017 0.06 0.7 5
Selenium * < 0.0040 < 0.040 0.1 0.5 7
Zinc * 0.014 0.12 4 50 200
Chloride * 0.86 7.4 800 15000 25000
Fluoride 0.20 il.7/ 10 150 500
Sulphate * 5.0 43 1000 20000 50000
TDS* 19 170 4000 60000 100000
Phenol Index (Monhydric Phenols) * < 0.010 <0.10 1 - -
DOC 10.7 92.7 500 800 1000

Leach Test Information

Stone Content (%) <0.1

Sample Mass (kg) 2.0

Dry Matter (%) 88

Moisture (%) 12

Results are expressed on a dry weight basis, after correction for moisture content where applicable. *= UKAS accredited (liquid eluate analysis only)
Stated limits are for guidance only and i2 cannot be held responsible for any discrepencies with current legislation ** = MCERTS accrediited

Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes as defined by the Waste (England and Wales) Regulations 2011 (as
amended) and EA Guidance WM3.
This analysis is only applicable for landfill acceptance criteria (The Environmental Permitting (England and Wales) Regulations) and does not give any indication as to whether a waste may
be hazardous or non-hazardous.

Iss No 20-97229-1 Tylorstown 12651
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis. Page 3 of 11
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i2 Analytical
7 Woodshots Meadow Telephone: 01923 225404
Croxley Green Business Park Fax: 01923 237404
Watford, WD18 8YS email:reception@i2analytical.com
Waste Acceptance Criteria Analytical Results
Report No: 20-97229
Client: INTEGGEO
Location Tylorstown
Landfill Waste Acceptance Criteria
Lab Reference (Sample Number) 1497752 / 1497753 —
Limits
Sampling Date 20/04/2020 Stable Non-
Sample ID TP3 reactive
Inert Waste HAZARDOUS Hazardous
Landfill waste in non- Waste Landfill
Depth (m) 1.00 hazardous
Landfill
Solid Waste Analysis
TOC (%)** 3.2 3% 5% 6%
Loss on Ignition (%) ** 6.9 - - 10%
BTEX (ug/kg) ** <10 6000 - .
Sum of PCBs (mg/kg) ** < 0.007 1 - -
Mineral Oil (mg/kg) <10 500 - -
Total PAH (WAC-17) (mg/kg) < 0.9 100 - -
pH (units)** 7.0 - >6 -
Acid Neutralisation Capacity (mol / kg) 0.00 - To be evaluated | To be evaluated
Eluate Analysis 10:1 10:1 Limit values for compliance leaching test

(BS EN 12457 - 2 preparation utilising end over end leaching using BS EN 12457-2 at L/S 10 I/kg (mg/kg)

procedure) mg/! mg/kg

Arsenic * 0.0016 0.0135 0.5 2 25
Barium * 0.0039 0.0337 20 100 300
Cadmium * < 0.0001 < 0.0008 0.04 1 5
Chromium * 0.0011 0.0093 0.5 10 70
Copper * 0.013 0.11 2 50 100
Mercury * < 0.0005 < 0.0050 0.01 0.2 2
Molybdenum * 0.0005 0.0044 0.5 10 30
Nickel * 0.0015 0.013 0.4 10 40
Lead * < 0.0010 < 0.010 0.5 10 50
Antimony * < 0.0017 < 0.017 0.06 0.7 5
Selenium * < 0.0040 < 0.040 0.1 0.5 7
Zinc * 0.015 0.13 4 50 200
Chloride * 0.82 7.0 800 15000 25000
Fluoride 0.10 0.90 10 150 500
Sulphate * 7.4 63 1000 20000 50000
TDS* 19 160 4000 60000 100000
Phenol Index (Monhydric Phenols) * < 0.010 <0.10 1 - -
DOC 10.9 93.2 500 800 1000

Leach Test Information

Stone Content (%) <0.1

Sample Mass (kg) 2.0

Dry Matter (%) 87

Moisture (%) 13

Results are expressed on a dry weight basis, after correction for moisture content where applicable. *= UKAS accredited (liquid eluate analysis only)
Stated limits are for guidance only and i2 cannot be held responsible for any discrepencies with current legislation ** = MCERTS accrediited

Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes as defined by the Waste (England and Wales) Regulations 2011 (as
amended) and EA Guidance WM3.
This analysis is only applicable for landfill acceptance criteria (The Environmental Permitting (England and Wales) Regulations) and does not give any indication as to whether a waste may
be hazardous or non-hazardous.

Iss No 20-97229-1 Tylorstown 12651
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis. Page 4 of 11
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i2 Analytical
7 Woodshots Meadow Telephone: 01923 225404
Croxley Green Business Park Fax: 01923 237404
Watford, WD18 8YS email:reception@i2analytical.com
Waste Acceptance Criteria Analytical Results
Report No: 20-97229
Client: INTEGGEO
Location Tylorstown
Landfill Waste Acceptance Criteria
Lab Reference (Sample Number) 1497754 | 1497755 —
Limits
Sampling Date 20/04/2020 Stable Non-
Sample ID TP4 reactive
Inert Waste HAZARDOUS Hazardous
Landfill waste in non- Waste Landfill
Depth (m) 1.00 hazardous
Landfill
Solid Waste Analysis
TOC (%)** 3.2 3% 5% 6%
Loss on Ignition (%) ** 8.7 - - 10%
BTEX (ug/kg) ** <10 6000 - .
Sum of PCBs (mg/kg) ** < 0.007 1 - -
Mineral Oil (mg/kg) <10 500 - -
Total PAH (WAC-17) (mg/kg) < 0.9 100 - -
pH (units)** 6.5 - >6 -
Acid Neutralisation Capacity (mol / kg) -9.5 - To be evaluated | To be evaluated
Eluate Analysis 10:1 10:1 Limit values for compliance leaching test

(BS EN 12457 - 2 preparation utilising end over end leaching using BS EN 12457-2 at L/S 10 I/kg (mg/kg)

procedure) mg/! mg/kg

Arsenic * 0.0013 0.0117 0.5 2 25
Barium * 0.0052 0.0468 20 100 300
Cadmium * < 0.0001 < 0.0008 0.04 1 5
Chromium * < 0.0004 < 0.0040 0.5 10 70
Copper * 0.0066 0.059 2 50 100
Mercury * < 0.0005 < 0.0050 0.01 0.2 2
Molybdenum * < 0.0004 < 0.0040 0.5 10 30
Nickel * 0.0003 0.0031 0.4 10 40
Lead * < 0.0010 < 0.010 0.5 10 50
Antimony * < 0.0017 < 0.017 0.06 0.7 5
Selenium * < 0.0040 < 0.040 0.1 0.5 7
Zinc * 0.0044 0.040 4 50 200
Chloride * 0.50 4.4 800 15000 25000
Fluoride 0.16 1.4 10 150 500
Sulphate * 5.5 49 1000 20000 50000
TDS* 17 150 4000 60000 100000
Phenol Index (Monhydric Phenols) * < 0.010 <0.10 1 - -
DOC 7.45 66.7 500 800 1000

Leach Test Information

Stone Content (%) <01

Sample Mass (kg) 2.0

Dry Matter (%) 91

Moisture (%) 8.7

Results are expressed on a dry weight basis, after correction for moisture content where applicable. *= UKAS accredited (liquid eluate analysis only)
Stated limits are for guidance only and i2 cannot be held responsible for any discrepencies with current legislation ** = MCERTS accrediited

Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes as defined by the Waste (England and Wales) Regulations 2011 (as
amended) and EA Guidance WM3.
This analysis is only applicable for landfill acceptance criteria (The Environmental Permitting (England and Wales) Regulations) and does not give any indication as to whether a waste may
be hazardous or non-hazardous.

Iss No 20-97229-1 Tylorstown 12651
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis. Page 5 of 11



HHCERTS
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e i Science
i2 Analytical
7 Woodshots Meadow Telephone: 01923 225404
Croxley Green Business Park Fax: 01923 237404
Watford, WD18 8YS email:reception@i2analytical.com
Waste Acceptance Criteria Analytical Results
Report No: 20-97229
Client: INTEGGEO
Location Tylorstown
Landfill Waste Acceptance Criteria
Lab Reference (Sample Number) 1497756 / 1497757 —
Limits
Sampling Date 20/04/2020 Stable Non-
Sample ID TP4 reactive
Inert Waste HAZARDOUS Hazardous
Landfill waste in non- Waste Landfill
Depth (m) 1.80 hazardous
Landfill
Solid Waste Analysis
TOC (%)** 2.9 3% 5% 6%
Loss on Ignition (%) ** 11.5 - - 10%
BTEX (ug/kg) ** <10 6000 - .
Sum of PCBs (mg/kg) ** < 0.007 1 - -
Mineral Oil (mg/kg) <10 500 - -
Total PAH (WAC-17) (mg/kg) < 0.9 100 - -
pH (units)** 7.1 - >6 -
Acid Neutralisation Capacity (mol / kg) 0.00 - To be evaluated | To be evaluated
Eluate Analysis 10:1 10:1 Limit values for compliance leaching test

using BS EN 12457-2 at L/S 10 I/kg (mg/kg)

(BS EN 12457 - 2 preparation utilising end over end leaching

procedure) mg/I mg/kg

Arsenic * < 0.0011 < 0.0110 0.5 2 25
Barium * 0.0029 0.0248 20 100 300
Cadmium * < 0.0001 < 0.0008 0.04 1 5
Chromium * 0.0005 0.0041 0.5 10 70
Copper * 0.0081 0.069 2 50 100
Mercury * < 0.0005 < 0.0050 0.01 0.2 2
Molybdenum * 0.0011 0.0095 0.5 10 30
Nickel * 0.0008 0.0066 0.4 10 40
Lead * < 0.0010 < 0.010 0.5 10 50
Antimony * < 0.0017 < 0.017 0.06 0.7 5
Selenium * < 0.0040 < 0.040 0.1 0.5 7
Zinc * 0.0082 0.071 4 50 200
Chloride * 0.75 6.4 800 15000 25000
Fluoride 0.17 1.5 10 150 500
Sulphate * 6.3 54 1000 20000 50000
TDS* 18 160 4000 60000 100000
Phenol Index (Monhydric Phenols) * < 0.010 <0.10 1 - -
DOC 9.76 83.6 500 800 1000

Leach Test Information

Stone Content (%) <01

Sample Mass (kg) 2.0

Dry Matter (%) 85

Moisture (%) 15

Results are expressed on a dry weight basis, after correction for moisture content where applicable. *= UKAS accredited (liquid eluate analysis only)
Stated limits are for guidance only and i2 cannot be held responsible for any discrepencies with current legislation ** = MCERTS accrediited

Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes as defined by the Waste (England and Wales) Regulations 2011 (as
amended) and EA Guidance WM3.
This analysis is only applicable for landfill acceptance criteria (The Environmental Permitting (England and Wales) Regulations) and does not give any indication as to whether a waste may
be hazardous or non-hazardous.

Iss No 20-97229-1 Tylorstown 12651
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis. Page 6 of 11



FHCERTS

anin ki

e i Science
i2 Analytical
7 Woodshots Meadow Telephone: 01923 225404
Croxley Green Business Park Fax: 01923 237404
Watford, WD18 8YS email:reception@i2analytical.com
Waste Acceptance Criteria Analytical Results
Report No: 20-97229
Client: INTEGGEO
Location Tylorstown
Landfill Waste Acceptance Criteria
Lab Reference (Sample Number) 1497758 / 1497759 —
Limits
Sampling Date 20/04/2020 Stable Non-
Sample ID TP5 reactive
Inert Waste HAZARDOUS Hazardous
Landfill waste in non- Waste Landfill
Depth (m) 1.00 hazardous
Landfill
Solid Waste Analysis
TOC (%)** 1.8 3% 5% 6%
Loss on Ignition (%) ** 13.3 - - 10%
BTEX (ug/kg) ** <10 6000 - .
Sum of PCBs (mg/kg) ** < 0.007 1 - -
Mineral Oil (mg/kg) <10 500 - -
Total PAH (WAC-17) (mg/kg) < 0.9 100 - -
pH (units)** 7.0 - >6 -
Acid Neutralisation Capacity (mol / kg) 0.00 - To be evaluated | To be evaluated
Eluate Analysis 10:1 10:1 Limit values for compliance leaching test

(BS EN 12457 - 2 preparation utilising end over end leaching using BS EN 12457-2 at L/S 10 I/kg (mg/kg)

procedure) mg/I mg/kg

Arsenic * < 0.0011 < 0.0110 0.5 2 25
Barium * 0.0052 0.0466 20 100 300
Cadmium * < 0.0001 < 0.0008 0.04 1 5
Chromium * < 0.0004 < 0.0040 0.5 10 70
Copper * 0.0064 0.058 2 50 100
Mercury * < 0.0005 < 0.0050 0.01 0.2 2
Molybdenum * 0.0005 0.0048 0.5 10 30
Nickel * 0.0011 0.010 0.4 10 40
Lead * < 0.0010 < 0.010 0.5 10 50
Antimony * < 0.0017 < 0.017 0.06 0.7 5
Selenium * < 0.0040 < 0.040 0.1 0.5 7
Zinc * 0.0064 0.058 4 50 200
Chloride * 0.59 5.3 800 15000 25000
Fluoride 0.28 2.5 10 150 500
Sulphate * 7.6 68 1000 20000 50000
TDS* 24 210 4000 60000 100000
Phenol Index (Monhydric Phenols) * < 0.010 <0.10 1 - -
DOC 8.02 72.3 500 800 1000

Leach Test Information

Stone Content (%) <01

Sample Mass (kg) 2.0

Dry Matter (%) 89

Moisture (%) 11

Results are expressed on a dry weight basis, after correction for moisture content where applicable. *= UKAS accredited (liquid eluate analysis only)
Stated limits are for guidance only and i2 cannot be held responsible for any discrepencies with current legislation ** = MCERTS accrediited

Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes as defined by the Waste (England and Wales) Regulations 2011 (as
amended) and EA Guidance WM3.
This analysis is only applicable for landfill acceptance criteria (The Environmental Permitting (England and Wales) Regulations) and does not give any indication as to whether a waste may
be hazardous or non-hazardous.

Iss No 20-97229-1 Tylorstown 12651
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis. Page 7 of 11



HHCERTS
N ALl ekl T
e i Science
i2 Analytical
7 Woodshots Meadow Telephone: 01923 225404
Croxley Green Business Park Fax: 01923 237404
Watford, WD18 8YS email:reception@i2analytical.com
Waste Acceptance Criteria Analytical Results
Report No: 20-97229
Client: INTEGGEO
Location Tylorstown
Landfill Waste Acceptance Criteria
Lab Reference (Sample Number) 1497760 / 1497761 —
Limits
Sampling Date 20/04/2020 Stable Non-
Sample ID TP6 reactive
Inert Waste HAZARDOUS Hazardous
Landfill waste in non- Waste Landfill
Depth (m) 1.00 hazardous
Landfill
Solid Waste Analysis
TOC (%)** 1.6 3% 5% 6%
Loss on Ignition (%) ** 7.2 - - 10%
BTEX (ug/kg) ** <10 6000 - .
Sum of PCBs (mg/kg) ** < 0.007 1 - -
Mineral Oil (mg/kg) <10 500 - -
Total PAH (WAC-17) (mg/kg) < 0.9 100 - -
pH (units)** 73 - >6 -
Acid Neutralisation Capacity (mol / kg) 12 - To be evaluated | To be evaluated
Eluate Analysis 10:1 1011 Limit values for compliance leaching test

(BS EN 12457 - 2 preparation utilising end over end leaching using BS EN 12457-2 at L/S 10 I/kg (mg/kg)

procedure) mg/! mg/kg

Arsenic * < 0.0011 < 0.0110 0.5 2 25
Barium * 0.0062 0.0533 20 100 300
Cadmium * < 0.0001 < 0.0008 0.04 1 5
Chromium * 0.0007 0.0059 0.5 10 70
Copper * 0.011 0.096 2 50 100
Mercury * < 0.0005 < 0.0050 0.01 0.2 2
Molybdenum * 0.0008 0.0072 0.5 10 30
Nickel * 0.0056 0.049 0.4 10 40
Lead * < 0.0010 < 0.010 0.5 10 50
Antimony * < 0.0017 < 0.017 0.06 0.7 5
Selenium * < 0.0040 < 0.040 0.1 0.5 7
Zinc * 0.031 0.27 4 50 200
Chloride * 0.62 5.4 800 15000 25000
Fluoride 0.22 1.9 10 150 500
Sulphate * 7.3 63 1000 20000 50000
TDS* 22 190 4000 60000 100000
Phenol Index (Monhydric Phenols) * < 0.010 <0.10 1 - -
DOC 8.87 76.8 500 800 1000

Leach Test Information

Stone Content (%) <0.1

Sample Mass (kg) 2.0

Dry Matter (%) 90

Moisture (%) 10

Results are expressed on a dry weight basis, after correction for moisture content where applicable. *= UKAS accredited (liquid eluate analysis only)
Stated limits are for guidance only and i2 cannot be held responsible for any discrepencies with current legislation ** = MCERTS accrediited

Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes as defined by the Waste (England and Wales) Regulations 2011 (as
amended) and EA Guidance WM3.
This analysis is only applicable for landfill acceptance criteria (The Environmental Permitting (England and Wales) Regulations) and does not give any indication as to whether a waste may
be hazardous or non-hazardous.

Iss No 20-97229-1 Tylorstown 12651
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis. Page 8 of 11



wi  77CERTS Scionce

Analytical Report Number : 20-97229
Project / Site name: Tylorstown

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS
validation. The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care.

Stone content of a sample is calculated as the % weight of the stones not passing a 10 mm sieve. Results are not corrected for stone content.

Lab 1 1 1

Number Reference Number

Depth (m) |Sample Description *

1497748 TP1 None Supplied 1.00 Grey clay and sand with vegetation.
1497750 TP2 None Supplied 1.00 Grey clay with gravel.

1497752 TP3 None Supplied 1.00 Grey clay with gravel.

1497754 TP4 None Supplied 1.00 Grey sand with gravel.

1497756 TP4 None Supplied 1.80 Grey clay with gravel and vegetation.
1497758 TP5 None Supplied 1.00 Grey sandy gravel.**

1497760 TP6 None Supplied 1.00 Grey clay with gravel and vegetation.

** Non MCERTS Matrix

Iss No 20-97229-1 Tylorstown 12651
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis. Page 9 of 11
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7CERTS

Analytical Report Number : 20-97229
Project / Site name: Tylorstown
Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (Prw)

Science

. - s e - Method Wet / Dry | Accreditation
Analytical Test Name Analytical Method Description Analytical Method Reference number Analysis Status
Acid neutralisation capacity of soil Determination of acid neutralisation capacity by In-house method based on Guidance an L046-PL w NONE

addition of acid or alkali followed by electronic Sampling and Testing of Wastes to Meet
probe. Landfill Waste Acceptance™
BS EN 12457-2 (10:1) Leachate Prep |10:1 (as recieved, moisture adjusted) end over end |In-house method based on BSEN12457-2. L043-PL w NONE
extraction with water for 24 hours. Eluate filtered
prior to analysis.
BTEX in soil (Monoaromatics) Determination of BTEX in soil by headspace GC- In-house method based on USEPA8260 L073B-PL w MCERTS
MS.
Chloride 10:1 WAC Determination of Chloride colorimetrically by In house based on MEWAM Method ISBN L082-PL w 1SO 17025
discrete analyser. 0117516260.
Dissolved organic carbon 10:1 WAC |Determination of dissolved inorganic carbon in In-house method based on Examination of L037-PL w NONE
leachate by TOC/DOC NDIR Analyser. Water and Wastewater 20th Edition:
Clesceri, Greenberg & Eaton
Fluoride 10:1 WAC Determination of fluoride in leachate by 1:1ratio In-house method based on Use of Total L033B-PL w IS0 17025
with a buffer solution followed by Ion Selective Tonic Strength Adjustment Buffer for
Electrode. Electrode Determination”
Loss on ignition of soil @ 4500C Determination of loss on ignition in soil by In house method. L047-PL D MCERTS
gravimetrically with the sample being ignited in a
muffle furnace.
Metals in leachate by ICP-OES Determination of metals in leachate by acidification |In-house method based on MEWAM 2006 L039-PL w IS0 17025
followed by ICP-OES. Methods for the Determination of Metals in
Soil"™
Mineral Oil (Soil) C10 - C40 Determination of mineral oil fraction extractable In-house method with silica gel split/clean L076-PL D NONE
hydrocarbons in soil by GC-MS/GC-FID. up.
Moisture Content Moisture content, determined gravimetrically. (30 |In house method. L019-UK/PL w NONE
oC)
Monohydric phenols 10:1 WAC Determination of phenols in leachate by distillation |In-house method based on Examination of L080-PL w IS0 17025
followed by colorimetry. Water and Wastewater 20th Edition:
Clesceri, Greenberg & Eaton
PCB's By GC-MS in soil Determination of PCB by extraction with acetone  |In-house method based on USEPA 8082 L027-PL D MCERTS
and hexane followed by GC-MS.
pH at 200C in soil Determination of pH in soil by addition of water In house method. L005-PL w MCERTS
followed by electrometric measurement.
Speciated WAC-17 PAHs in soil Determination of PAH compounds in soil by In-house method based on USEPA 8270. L064-PL D NONE
extraction in dichloromethane and hexane followed |MCERTS accredited except Coronene.
by GC-MS with the use of surrogate and internal
standards.
Stones content of soil Standard preparation for all samples unless In-house method based on British Standard | L019-UK/PL D NONE
otherwise detailed. Gravimetric determination of Methods and MCERTS requirements.
stone > 10 mm as % dry weight.
Sulphate 10:1 WAC Determination of sulphate in leachate by ICP-OES |In-house method based on MEWAM 1986 L039-PL w IS0 17025
Methods for the Determination of Metals in
Soil™
Total dissolved solids 10:1 WAC Determination of total dissolved solids in water by |In-house method based on Examination of L004-PL w IS0 17025

electrometric measurement.

Water and Wastewater 20th Edition:
Clesceri, Greenberg & Eaton

This certificate should not be reproduced, except in full, without the express permission of the laboratory.

Iss No 20-97229-1 Tylorstown 12651

The results included within the report are representative of the samples submitted for analysis.

Page 10 of 11




w1 772CERTS

Analytical Report Number : 20-97229
Project / Site name: Tylorstown
Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (Prw)

Science

. - s e - Method Wet / Dry | Accreditation
Analytical Test Name Analytical Method Description Analytical Method Reference number Analysis Status
Determination of organic matter in soil by oxidising JIn house method. L009-PL D MCERTS

Total organic carbon (Automated) in
soil

with potassium dichromate followed by titration
with iron (II) sulphate.

For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.
For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.

Soil analytical results are expressed on a dry weight basis. Where analysis is carried out on as-received the results obtained are multiplied by a moisture
correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 300C.

Iss No 20-97229-1 Tylorstown 12651
This certificate should not be reproduced, except in full, without the express permission of the laboratory.
The results included within the report are representative of the samples submitted for analysis.

Page 11 of 11




APPENDIX D

LABORATORY GEOTECHNICAL TEST RESULTS



B ero: . GSTL

UKAS . : .
TESTING GEO Site & Testing Services Ltd
2788
Contract Number: 48483
Client Ref: Report Date: 12-05-2020
Client PO:
Client Integral Geotechnique (Wales) Limited
7 Beddau Way
Castlegate Business Park
Caerphilly
Cardiff
CF83 2AX
Contract Title: Tylerstown
For the attention of: Jack Jones
Date Received: 21-04-2020
Date Completed: 12-05-2020
Test Description Qy
Moisture Content 7

BS 1377:1990 - Part 2 : 3.2 - * UKAS

4 Point Liquid & Plastic Limit 7
BS 1377:1990 - Part 2 : 4.3 & 5.3 - * UKAS

PSD Wet Sieve method 7
BS 1377:1990 - Part 2 : 9.2 - * UKAS

PSD: Sedimentation by pipette carried out with Wet Sieve (Wet Sieve must also be selected) 1
BS 1377:1990 - Part 2 : 9.4 - * UKAS

Dry Den/MC (4.5kg Rammer Method 1 Litre Mould) 7
BS 1377:1990 - Part 4 : 3.5 - * UKAS

Disposal of samples for job 1

Notes: Observations and Interpretations are outside the UKAS Accreditation
* - denotes test included in laboratory scope of accreditation
# - denotes test carried out by approved contractor
@ - denotes non accredited tests

This certificate is issued in accordance with the accreditation requirements of the United Kingdom Accreditation Service. The results reported herein

relate only to the material supplied to the laboratory. This certificate shall not be reproduced except in full, without the prior written approval of the laboratory.
Approved Signatories:

Emma Sharp (Office Manager) - Paul Evans (Quality/Technical Manager) - Richard John (Advanced Testing Manager)

Sean Penn (Administrative/Accounts Assistant) - Shaun Jones (Laboratory manager) - Wayne Honey (Administrative/Quality Assistant)

GEO Site & Testing Services Ltd
Unit 3-4, Heol Aur, Dafen Ind Estate, Dafen, Llanelli, Carmarthenshire SA14 8QN
Tel: 01554 784040 Fax: 01554 784041 info@gstl.co.uk gstl.co.uk



NATURAL MOISTURE, LIQUID LIMIT, PLASTIC LIMIT AND
PLASTICITY INDEX
(BS 1377 : Part 2: 1990 Method 5)
Contract Number 48483
Site Name Tylerstown
Date Tested 30/04/2020
DESCRIPTIONS
Sample/Hole Sample Sample s
Reference Number Type Depth (m) Descriptions
TP1 B 1.00 - Grey slightly silty/clayey fine to coarse sandy fine to coarse GRAVEL
TP2 B 1.00 - Grey silty/clayey fine to coarse sandy fine to coarse GRAVEL
TP3 B 1.00 - Greyish brown silty clayey fine to coarse gravelly fine to coarse SAND
TP4 B 1.00 - Grey slightly clayey/silty fine to coarse sandy fine to coarse GRAVEL
TP4 B 1.80 - Grey silty/clayey fine to coarse sandy fine to coarse GRAVEL
TP5 B 1.00 - Grey slightly clayey/silty fine to coarse sandy fine to coarse GRAVEL
TP6 B 1.00 - Grey slightly silty/clayey fine to coarse sandy fine to coarse GRAVEL
Operators Checked 12/05/2020 Wayne Honey (Administrative/Quality Assistant) @
Luke Williams Approved 12/05/2020 Paul Evans (Quality/Technical Manager) - LUKAS
13511




NATURAL MOISTURE, LIQUID LIMIT, PLASTIC LIMIT AND
PLASTICITY INDEX
(BS 1377 : Part 2: 1990 Method 5)
Contract Number 48483
Project Location Tylerstown
Date Tested 30/04/2020
. Lo . . Passing
Sample/Hole Sample Sample Moisture Liquid Plastic Plasticity
Reference Number Type Depth (m) Content % | Limit % Limit % index % 0'420me Remarks
TP1 B 1.00 - 16 35 18 17 18 CL/I Low/Inter. Plasticity
TP2 B 1.00 - 16 45 16 29 29 ClI Intermediate Plasticity
TP3 B 1.00 - 15 34 16 18 56 CL Low Plasticity
TP4 B 1.00 - 8.0 NP 18
TP4 B 1.80 - 20 40 21 19 23 ClI Intermediate Plasticity
TP5 B 1.00 - 10 NP 14
TP6 B 1.00 - 14 33 16 17 14 CL Low Plasticity
Symbols: NP : Non Plastic # : Liquid Limit and Plastic Limit Wet Sieved
PLASTICITY CHART FOR CASAGRANDE CLASSIFICATION
BS 5930:1999+A2:2010
90
80 cL cl CH cv CE
— 70
x
P 60
©
=
> 50
S
% 40
©
o
30 ° /
N «* /
10 1
0 MIT ™IT VIH VIV IE
0 20 40 60 80 100 120
Liquid Limit (%)
Operators Checked 12/05/2020 Wayne Honey (Administrative/Quality Assistant) @
Luke Williams Approved 12/05/2020 Paul Evans (Quality/Technical Manager) B ILIKAS
TERTING




G STL PARTICLE SIZE DISTRIBUTION Contract Number 48483
BS 1377 Part 2:1990 _
Wet Sieve, Clause 9.2 BorenolefPit No T

Site Name Tylerstown Sample No.
Depth Top 1.00
Soil Description Grey slightly silty/clayey fine to coarse sandy fine to coarse GRAVEL
Depth Base
Date Tested 05/05/2020 Sample Type B
CLAY ‘ - S"'.T ‘ - SAND ‘ " GRA_VEL ‘ COBBLES BOULDERS
‘ Fine Medium Coarse ‘ Fine ‘ Medium ‘ Coarse ‘ Fine ‘ Medium ‘ Coarse ‘
100 /
90 /
80 /
70
< /
2 60
1]
[%]
g |l
s 90 /
[=2]
8
S 40
<]
[} /
o 30 /
N /
10 =]
0
0.001 0.01 0.1 1 10 100 1000
Particle Size mm
Sieving Sedimentation
Particle Size % Passing Particle Size % Passing
mm mm
125 100 Sample Proportions % dry mass
90 100 Cobbles 0
75 100 Gravel 72
63 100 Sand 17
50 96 Silt and Clay 11
375 76
28 70
20 59
14 56
10 51
6.3 44
5 38
3.35 33
2 28
1.18 23
0.6 19 Remarks
0.425 18 Preparation and testing in accordance with BS1377 unless noted below
0.3 16
0.212 15
0.15 13
0.063 11
Operators Checked 11/05/2020 Wayne Honey
RO/MH Approved 12/05/2020 Paul Evans




Contract Numb
PARTICLE SIZE DISTRIBUTION ontract Number 48483
BS 1377 Part 2:1990 Borehole/Pit No. TP2
Wet Sieve, Clause 9.2
Site Name Tylerstown Sample No.
Depth Top 1.00
Soil Description Grey silty/clayey fine to coarse sandy fine to coarse GRAVEL
Depth Base
Date Tested 05/05/2020 Sample Type B
CLAY‘ - S"‘_T ‘ - SA’_\‘D ‘ - GRA_VEL ‘ COBBLES BOULDERS
‘ Fine Medium Coarse ‘ Fine ‘ Medium ‘ Coarse ‘ Fine ‘ Medium ‘ Coarse ‘
100 /
90 /
80 /
70
£ /
(=2
< 60
2 /
£ /]
s 90 //
[=2]
8
S 40
[
s /
o Pl
’ /
20
/
10
0
0.001 0.01 0.1 1 10 100 1000
Particle Size mm
Sieving Sedimentation
Particle Size % Passing Particle Size % Passing
mm mm
125 100 Sample Proportions % dry mass
90 100 Cobbles 0
75 100 Gravel 62
63 100 Sand 22
50 100 Silt and Clay 16
375 90
28 82
20 67
14 61
10 55
6.3 48
5 45
3.35 42
2 38
1.18 35
0.6 31 Remarks
0.425 29 Preparation and testing in accordance with BS1377 unless noted below
0.3 26
0.212 24
0.15 21
0.063 16
Operators Checked 11/05/2020 Wayne Honey
RO/MH Approved 12/05/2020 Paul Evans




G STL PARTICLE SIZE DISTRIBUTION Contract Number 48483
BS 1377 Part 2:1990 _
Wet Sieve & Pipette Analysis, Clause 9.2 & 9.4 | 2oehPitNe. TP3

Site Name Tylerstown Sample No.

A . ) ) Depth Top 1.00
Greyish brown silty clayey fine to coarse gravelly fine to coarse

Soil Description

SAND
Depth Base
Date Tested 05/05/2020 Sample Type B
CLAY‘ - S"'.T ‘ - SAND ‘ " GRA_VEL ‘ COBBLES BOULDERS
‘ Fine Medium Coarse ‘ Fine ‘ Medium ‘ Coarse ‘ Fine ‘ Medium ‘ Coarse ‘
100 /
90 /
80 /
70
X /
2 60 A
2 /
g
s 0 //
[=2]
8
$ 40
<
5 /
o 30 /
20
10
0
0.001 0.01 0.1 1 10 100 1000
Particle Size  mm
Sieving Sedimentation
Particle Size % Passing Particle Size % Passing
mm mm
125 100 0.0200 32 Sample Proportions % dry mass
90 100 0.0060 27 Cobbles 0
75 100 0.0020 22 Gravel 30
63 100 Sand 31
50 100 Silt 17
375 100 Clay 22
28 99
20 94
14 93
10 89
6.3 83
5 80
3.35 75
2 70
1.18 64
0.6 59 Remarks
0.425 56 Preparation and testing in accordance with BS1377 unless noted below
0.3 52
0.212 49
0.15 44
0.063 39
Operators Checked 11/05/2020 Wayne Honey
RO/MH Approved 12/05/2020 Paul Evans




G STL PARTICLE SIZE DISTRIBUTION Contract Number 48483
BS 1377 Part 2:1990 _
Wet Sieve, Clause 9.2 BorenolefPit No P4

Site Name Tylerstown Sample No.

i L ) Depth Top 1.00
Grey slightly clayey/silty fine to coarse sandy fine to coarse GRAVEL

(with cobbles)

Soil Description

Depth Base
Date Tested 05/05/2020 Sample Type B
CLAY‘ - S"‘_T [ - SA'_\‘D [ - GRA_VEL [ COBBLES BOULDERS
‘ Fine Medium Coarse ‘ Fine ‘ Medium ‘ Coarse ‘ Fine ‘ Medium ‘ Coarse ‘
100 /
90 ,_I
80 /
70
ES /
2 60
1]
[%]
g
s 90
[=2]
8
$ 40
<
g //I
& 30 v
’ //
10
o//
0
0.001 0.01 0.1 1 10 100 1000
Particle Size  mm
Sieving Sedimentation
Particle Size % Passing Particle Size % Passing
mm mm
125 100 Sample Proportions % dry mass
90 100 Cobbles 17
75 83 Gravel 49
63 83 Sand 28
50 75 Silt and Clay 6
375 69
28 64
20 56
14 54
10 50
6.3 41
5 39
3.35 37
2 34
1.18 29
0.6 22 Remarks
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PARTICLE SIZE DISTRIBUTION ontract Number 48483
BS 1377 Part 2:1990 Borehole/Pit No. TP4
Wet Sieve, Clause 9.2
Site Name Tylerstown Sample No.
Depth Top 1.80
Soil Description Grey silty/clayey fine to coarse sandy fine to coarse GRAVEL
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0.425 23 Preparation and testing in accordance with BS1377 unless noted below
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0.15 17
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Operators Checked 11/05/2020 Wayne Honey
RO/MH Approved 12/05/2020 Paul Evans




G STL PARTICLE SIZE DISTRIBUTION Contract Number 48483
BS 1377 Part 2:1990 _
Wet Sieve, Clause 9.2 BorenolefPit No P

Site Name Tylerstown Sample No.

i L ) Depth Top 1.00
Grey slightly clayey/silty fine to coarse sandy fine to coarse GRAVEL

(with cobbles)
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Wet Sieve, Clause 9.2 BorenolefPit No TP

Site Name Tylerstown Sample No.
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0.425 14 Preparation and testing in accordance with BS1377 unless noted below
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Tt Dry Density / Moisture Content Relationship Contract Number e
BS 1377:Part 4:1990 Borehole / Pit No TP1

Project Location Tylerstown Sample No
Date Tested 07/05/2020 Depth Top 1.00
Compaction Method 4.5 Kg Rammer Depth Base
Compaction Clause BS1377:Part 4:1990, Clause 3.5 Sample Type B

Sample Description
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Maximum Dry Density 2.05 Mg/m3
Optimum Moisture Content 9 %
Particle Density 2.65 Assumed Mg/m3
Material Retained 37.5mm 24 %
Material Retained 20mm 17 %
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Operators Checked 11/05/2020 Emma Sharp 5 & B AS
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TL Dry Density / Moisture Content Relationship Contract Number e
BS 1377:Part 4:1990 Borehole / Pit No TP2

Project Location Tylerstown Sample No
Date Tested 07/05/2020 Depth Top 1.00
Compaction Method 4.5 Kg Rammer Depth Base
Compaction Clause BS1377:Part 4:1990, Clause 3.5 Sample Type B

Sample Description
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Optimum Moisture Content 8 %
Particle Density 2.65 Assumed Mg/m3
Material Retained 37.5mm 10 % m
Material Retained 20mm 23 %
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Tt Dry Density / Moisture Content Relationship Contract Number e
BS 1377:Part 4:1990 Borehole / Pit No TP3

Project Location Tylerstown Sample No
Date Tested 07/05/2020 Depth Top 1.00
Compaction Method 4.5 Kg Rammer Depth Base
Compaction Clause BS1377:Part 4:1990, Clause 3.5 Sample Type B

Sample Description
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TL Dry Density / Moisture Content Relationship Contract Number e
BS 1377:Part 4:1990 Borehole / Pit No TP4

Project Location Tylerstown Sample No
Date Tested 07/05/2020 Depth Top 1.00
Compaction Method 4.5 Kg Rammer Depth Base
Compaction Clause BS1377:Part 4:1990, Clause 3.5 Sample Type B
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TL Dry Density / Moisture Content Relationship Contract Number e
BS 1377:Part 4:1990 Borehole / Pit No TP4

Project Location Tylerstown Sample No
Date Tested 07/05/2020 Depth Top 1.80
Compaction Method 4.5 Kg Rammer Depth Base
Compaction Clause BS1377:Part 4:1990, Clause 3.5 Sample Type B
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TL Dry Density / Moisture Content Relationship Contract Number e
BS 1377:Part 4:1990 Borehole / Pit No TP5

Project Location Tylerstown Sample No
Date Tested 07/05/2020 Depth Top 1.00
Compaction Method 4.5 Kg Rammer Depth Base
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0. FOREWORD

The following Conditions and Notes on Site Investigation

Procedures should be read in conjunction with this report.

0.1. General

Recommendations made and opinions expressed in the report
are based on the strata observed in the excavations, together
with the results of site and laboratory tests. No responsibility can
be held for conditions which have not been revealed by the
Exploratory Holes or which occur between Exploratory Holes.
Whilst the report may suggest the likely configuration of strata,
both between Exploratory Holes and below the maximum depth
of investigation, this is only indicative and liability cannot be

accepted for its accuracy.

Unless specifically stated, no account has been taken of
possible subsidence due to mineral extraction below or close to

the site.

0.2. Investigation Procedures

Rotary borehole drilling, window sampling and trial pitting
techniques for ground investigation have been employed within
the project. All Exploratory Hole operations, sampling and
logging of soils, rocks and in-situ testing complies with the
recommendations of the British Code of Practice BS 5930:2015,
‘Site Investigations’, British Code of Practice BS 10175: 2011 +
A1:2013, ‘Investigation of Potentially Contaminated Sites’ and
BS 1377: 1990, ‘Methods of Test for Soils for Engineering

Purposes’.

0.3. Routine Sampling

Representative bulk, undisturbed, disturbed and environmental
samples of the different strata are taken following completion of
logging. These samples are sealed and labelled in clear plastic
bags and 2kg plastic tubs. Soil samples obtained for
environmental testing are sampled and sealed in borosilicate
amber jars or in specialist vessels where required. All samples
are returned from site to QGL'’s laboratory for controlled storage
within 24 hours of sampling to await test scheduling

Irequirements.

&%Quantum
Geotech

0.4. In-Situ Testing

In-situ testing comprised:

- Standard Penetration Tests (SPTs/CPTs) in Boreholes and
Window Sample holes

- In-Situ CBR tests

0.5. Groundwater

Where possible, the depth of entry of any influx of groundwater
is recorded during the course of excavation or boring
operations. The rate of inflow into the excavation or borehole is
monitored during the course of the excavation or during boring
procedures. Upon encountering any water strikes, work is
temporarily halted and the water levels monitored for a standard
twenty-minute period recording the change in water level at the

end of the twenty minutes.

Groundwater conditions observed in the excavations are those
appertaining to the period of investigation. It should be noted,
however, that groundwater levels are subject to diurnal,
seasonal and climatic variations and can also be affected by

drainage conditions or other causes.

0.6. Retention of Samples

After satisfactory completion of all the scheduled laboratory
tests on any sample, the remaining material is discarded.
Further to notifying the Engineer/ Client with one week’s notice
all soil and/or rock samples will be discarded 28 days after

submission of the approved final report.

Tylorstown Phase 4 Gl
Ground Investigation Factual Report

QO463/FR
April 2021
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1. INTRODUCTION

1.1. General

Upon the instructions of Redstart, the Scheme Engineer / Investigation Supervisor / Client, Quantum
Geotechnic Limited was commissioned to undertake a ground investigation for the proposed phase 4
reprofiling works of the collery spoil tips located on the eastern side of the Rhondda Fach valley, close to the
centre of the South Wales Coal Field. The purpose of this ground investigation is to determine the existing

ground and groundwater conditions on the site to allow the design to proceed.

The approximate Ordnance Survey National Grid Reference of the site is 302027,195772.

A Site Location Plan is presented as Figure 1 in Appendix I.

Other available sources of information that have been consulted in the preparation of this Factual Report

include the published geological maps for the area and online databases.

General notes on the techniques employed by QGL are described in the Foreword together with the limitations

inherent in carrying out site investigation work.

Full on site gas monitoring was carried out through the duration of the drilling works.

1.2. Purpose of Ground Investigation

The purpose of the ground investigation is to determine the existing ground conditions on the site to allow the
design of the proposed works to proceed. The proposed works will comprise of building a haul road, re-profiling,
levelling and cutting and filling of the collery spoil tips to create an embankment and drainage works and can

be summarised as follows:

e A proposed haul road and potential receptor site around the eastern side of Tylorstown Tip (RH02),

which will permit the landslide debris to be removed, stockpiled, treated and land formed

Tylorstown Phase 4 Gl QO0463/FR
Ground Investigation Factual Report April 2021
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1.3. Scope of Work
The scheduled scope of works due to be undertaken was as follows:

e 1 no. Dynamic sampled with rotary core boreholes

e 6 no. Rotary probe boreholes

e 6 no. Window Sample holes, adjacent to the rotary probe holes

e 7 no. Trial Pits

e 6 no. In-Situ CBR tests

¢ A non-intrusive utility survey around all exploratory hole locations

e Surface water sampling
General

« Post fieldwork groundwater and ground gas monitoring.

« Geotechnical and Geo-environmental Laboratory Testing.

« Provide a factual report detailing the investigation.
Tylorstown Phase 4 Gl QO0463/FR
Ground Investigation Factual Report April 2021
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2. SITE DETAIL

2.1. Site Description

The site is located to the eastern side of the Rhondda Fach Valley, close to the centre of the South-East Wales
Coal Field. The nearest village in the valley bottom is Tylorstown, with Ferndale lying a little way to its north.
Vehicle access to the tips is via Llanwonno Road, which links to the valley bottom in the village of Blaenllechau,
to the north at approximate Ordnance Survey (OS) Ref 302027,195772.

The Site (RS-C) lies to the east/north-east of Tylorstown Tip (Old Smokey) and south/south-east of Llanwonno
Road (vehicular access point to RS-C). The eastern edge of RS- C is bounded by conifer plantations, owned
by Natural Resources Wales (NRW). The ground levels are relatively flat over RS-C with a gentle fall from the
north-west to the southeast behind Old Smokey. To the South-east of Old Smokey the ground levels become

more naturally undulating.

Old Smokey is perched on the crest of the plateau and deposited mostly upon the steep valley side below, so
ground levels on the south-western edge of RS-C fall rapidly in that direction. Immediately to the rear of Old
Smokey (east) is a large area of bare ground, comprising a surface of burnt colliery shale, and east of this is

a shallow depression or man-made ephemeral pond, which lies in the centre of RS-C.

The general extent of the site is shown in Figure 1 below.

The Site ::j..:;

\

Figure 1: Site location Map for area under investigation. NOT TO SCALE ©Ordinance Survey
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2.2. Statutory Service Information

All service information was held by the client with the relevant plans and information made available to QGL

prior to commencement of the intrusive works.

A permit to excavate was issued by QGL for all exploratory holes. Standard QGL procedures for breaking
ground were followed and all areas were scanned using a cable avoidance tool. A hand dug trial pit was
excavated to 1.2m prior to commencement of all drilling. All hand excavation was undertaken using insulated
digging tools.

A Utility survey to comply with PAS 128:2014 type B was undertaken at all exploratory hole locations. The

Survey was undertaken by Intersect Surveys to locate and permit marking up of existing buried services.

2.3. Published Geology

Details of the geology of the site are provided by British Geological Survey (BGS) Sheet 248 ‘Pontypridd’ at
1:50,000 scale, and BGS'’s online resource Geology of Britain Viewer. Details of the published and inferred
geology of the site are summarised as followed:

Maps indicate no superficial deposits present, however the presence of till cannot entirely be ruled out as
stoney clay is observed in some areas of bare ground. Based on historical uses in the area, some Made
Ground is expected.

Solid geology beneath the site is mapped as the Brithdir Member of the Pennant Sandstone Formation

typically comprising of Sandstone with many thin coal seams..

Tylorstown Phase 4 Gl QO0463/FR
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3. FIELDWORK

3.1. General

The fieldwork was carried out between the 3™ and 16" March 2021. Full-time on-site supervision and
attendance by an Engineering Geologist from QGL was undertaken on all aspects of the site works and

subsequent reinstatement works of all exploratory hole locations.

A summary of the works completed and covered by this report are given below:
- Vegetation clearance to access exploratory hole positions
- 1 No. Rotary dynamic sampled with coring boreholes
- 6 No. Rotary probe boreholes
- 6 No. Window sample boreholes
- 7 No. Machine excavated trial pits
- 6 No. In-Situ CBR tests
- 6 No. Installations of gas/groundwater monitoring wells in selected boreholes
- PAS 128:2014 type B was undertaken at all exploratory hole locations

- Surface water sampling

3.2. Exploratory Hole Locations

The exploratory hole locations were set out by QGL in liaison with the Investigation Supervisor on the first day

of fieldwork.

On completion of the ground investigation exploratory hole positions were surveyed to ordnance datum

(accurate to 0.005m horizontal and 0.01m vertical).

An Exploratory Hole Location Plan is presented within Appendix |, and exploratory hole coordinates and levels
are presented on the engineer’s log sheets in the corresponding Appendices. Table 1 presents the National

Grid Co-Ordinates and Ordnance Datum for the exploratory holes:

Tylorstown Phase 4 Gl QO0463/FR
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Table 1: Exploratory Hole Co-Ordinates & Levels

Exploratory Hole ID Easting Northing Height (mAOD)
BHCO1 301957.668 195778.7 405.063
BHCO02 302110.066 | 195632.466 404.816
BHCO3 302125.799 195472.75 397.604
BHCO04 302098.224 | 195798.787 411.093
BHCO05 302180.007 | 195666.333 408.566
BHCO06 302197.224 | 195526.225 403.195
BHCO7 302304.2 195429.145 398.306
TPCO1 302035.557 | 195795.672 411.093
TPCO02 302048.406 | 195726.395 407.681
TPCO3 302142.214 | 195695.329 409.763
TPCO4 302174.224 | 195592.522 405.346
TPCO05 302186.24 | 195476.041 399.401
TPCO06 302257.37 | 195498.167 402.225
TPCO7 302260.329 | 195412.875 399.474
WS01 301957.668 195778.7 405.063
WSO03 302125.799 195472.75 397.604
WS04 302098.224 | 195798.787 411.093
WSO05 302180.007 | 195666.333 408.566
WS06 302197.224 | 195526.225 403.195
WS07 302304.2 195429.145 398.306
CBRO1 301379.663 | 196072.679 308.107
CBRO02 301437.735 196051.76 319.896
CBRO3 301597.296 | 195974.231 350.556
CBRO4 301632.666 | 195956.263 357.822
CBRO5 301733.965 | 195927.152 376.212
CBRO6 301806.289 | 195893.472 393.29
BHO1A 302079.808 | 195683.629 406.96
(Exisiting
borehole)

BHO2A 302140.513 | 195564.608 404.311
(Existing
borehole)

BHO3A 302114.3 195476.591 397.257
(Existing
borehole)

Geotech
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3.3. Boreholes

Rotary Dynamic Sampled Boreholes with Rotary Coring

A combination of drilling methods were employed to drill 1 No. boreholes referenced BHO2 to a depth of
20.00m using a multi-purpose Commachio MC 450 rotary dill rig, owned and operated by QGL. This borehole
was progressed through the superficial deposits by Dynamic Sampling and Rotary Percussive methods using
the ODEX drill system to the specified depth, or until rockhead was encountered, whereby Rotary Coring
techniques were employed.

The Dynamic Sampling technique is where a hydraulically driven percussive hammer attached to the head of
the rotary drill rig mast is used to drive a 1.50m length, 101mm diameter, steel sampling tube through the soils
to obtain undisturbed samples within 87mm core liner. Rock coring methods utilising the 412 size core bit
(recovered core diameter 79mm) was used with mist flush (in accordance with the Coal Authority Permit) to
specified depths. Rigid plastic liner (coreliner) was employed where possible to reduce disturbance of the core

both during drilling and subsequent handling, giving a triple lined approach to coring.

All rotary boreholes were kept open using an ODEX casing system of 115mm diameter which also permitted
the boreholes to be progressed within the superficial deposits upon encountering dense strata or boulder
obstructions. The ODEX system would be utilised to penetrate the dense material/ boulder obstruction and all
continued Dynamic Sample methods beyond. A combined air/mist flush was used to clear the hole of returns

and debris with water being used during the coring process.

The recovered rock sample liners were split and logged in accordance with BS5930: (2015+A1:2020); BS EN
ISO 14688-1:2018; BS EN ISO 14688-2:2018 and BS EN ISO 14689-1:2018, including fracture spacing, by a
QGL Engineering Geologist. All retrieved core is stored in wooden lockable boxes and was logged and

photographed on site prior to being transported back to QGL premises for storage.

Selected rock cores were sub-sampled for laboratory testing by QGL onsite prior to core boxes being
transported. All sub-sampled rock core specimens were labelled, sealed and wrapped in bubble pack ready
for shipment to the dedicated laboratory testing houses. A complete set of Engineering Geologist’s logs for the

Boreholes are presented in Appendix Il.

Tylorstown Phase 4 Gl QO0463/FR
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Rotary Probe Boreholes

A Comacchio MC450P track-mounted rotary drilling rig was used to progress the six rotary open-hole
boreholes to target depths of between 8.00-20.00mbgl.

115mm diameter casing was drilled through the overlying superficial deposits (ODEX system) to keep the hole
open and a 4-inch hammer used to break through obstructions and progress (probe) through rock. A combined
air/mist flush was used to clear the hole of returns and debris on all boreholes through the boreholes. Heavy
mist flush was used whilst drilling within the bedrock.

Detalls of the exploratory holes, including final depths in metres below ground level (mbgl) and SPT Hammer

used are provided below in Table 2:

Table 2: Borehole details

SPT
Exploratory Drilling Termination L o
Hammer Terminating Strata Notes/Reason for Termination
Hole ID method Depth (mbgl)
Reference

BHCO1 RO Q1 20.0 Bedrock Specified depth
BHCO02 DS+RC Q1 24.0 Bedrock Specified depth
BHCO3 RO Q1 20.0 Bedrock Specified depth
BHCO04 RO Q1 8.0 Bedrock Specified depth
BHCO05 RO Q1 8.0 Bedrock Specified depth
BHCO06 RO Q1 8.0 Bedrock Specified depth
BHCO7 RO Q1 20.0 Bedrock Specified depth

CP — Cable Percussive Drilling

DS — Dynamic Sampling

RO — Rotary Percussive ‘Open Hole’ Drilling
RC — Rotary Coring

The Engineering Geologist’s borehole logs are presented within Appendix II.

3.4. Window Sample Holes

6 No. Windowless Sampling Boreholes were undertaken using a Dando Terrier Rig, adjacent to the rotary
probe holes. This rig utilises dynamically driven 1m length sampling tubes, nominally 116mm in diameter to
begin with then reduced diameters as depth increases. This technique allows a relatively undisturbed sample
of soil to be taken in a plastic liner, or alternatively sub sampled as a disturbed jar sample. Within competent
granular-cohesive soils the portable equipment used for Windowless Sampling is limited by the nature of the
ground and robustness of the driving tool. The Windowless Sample Boreholes were installed/backfilled as per

Investigation Supervisor instructions with bentonite pellets upon completion.

Tylorstown Phase 4 Gl QO0463/FR
Ground Investigation Factual Report April 2021



l};‘-‘-"
> Quantum
REDSTART i

The windowless samples were progressed to scheduled depth or until refusal. Table 3 details the final depths

achieved by each windowless sample borehole.

Table 3: Windowless Sample Borehole Detail

Final Depth Notes/Reason for Termination

Exploratory Hole ID Exploratory Hole Type
(mbgl)

Windowless Sample Borehole Refusal
WS03 Windowless Sample Borehole 1.00 Refusal
WS04 Windowless Sample Borehole 1.00 Refusal
WS05 Windowless Sample Borehole 0.80 Refusal
WS06 Windowless Sample Borehole 1.00 Refusal
WSO07 Windowless Sample Borehole 1.40 Refusal

A complete set of Engineering Geologist’s logs for the Windowless Sample Boreholes are presented within

Appendix lII.

3.5. Trial Pits

7 No. Trial Pits were excavated using a 9 tonne tracked 360 excavator at the positions shown on the
exploratory hole location plan in Appendix I.

This method of investigation allows direct sampling of the near surface deposits for identification purposes, as
well as assessment of any salient features and Made Ground or disturbed ground. The trial pits were logged
in accordance with BS5930:2018; BS EN ISO 14688-1:2018 and BS EN ISO 14688-2:2018, and supervised

at all times by an Engineering Geologist from QGL.

All trial pits/hand pits were backfilled with compacted layers of arisings upon completion with suitable
reinstatement where required.

Geotechnical and Environmental samples were taken within the superficial deposits for laboratory testing

purposes.

Details of the Trial Pits, including final depths in metres below ground level (mbgl) are provided in Table 4.

Tylorstown Phase 4 Gl QO0463/FR
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Table 4: Trial Pit Detail

Reason for

Exploratory Hole ID Exploratory Hole Type Final Length (mbgl) termination
TPCO1 Machine Excavated Trial Pit 1.30 Possible bedrock
TPCO2 Machine Excavated Trial Pit 1.20 Possible bedrock
TPCO3 Machine Excavated Trial Pit 0.60 Possible bedrock
TPCO4 Machine Excavated Trial Pit 1.70 Possible bedrock
TPCO05 Machine Excavated Trial Pit 1.70 Possible bedrock
TPCO06 Machine Excavated Trial Pit 0.60 Possible bedrock
TPCO7 Machine Excavated Trial Pit 2.70 Possible bedrock

A complete set of Engineering Geologist’s trial pit logs are presented within Appendix IV.

3.6. Land gas and Groundwater Standpipe Installations

19mm and 50mm (internal) diameter standpipes were installed in selected boreholes for the purposes of land

gas and groundwater monitoring and sampling.

Monitoring standpipes consist of plastic pipework set in filter aggregate (pea gravel) forming a well. The filter
is sealed at one or both ends by use of bentonite pellets which ‘go off’ and become watertight. Parts of the
pipe itself are slotted, allowing the infiltration of groundwater which can then be accessed through the pipe
from ground level. Slotted sections are covered by ‘geo-sock’ to reduce the intrusion of silt into the standpipes

and the range of depths at which the groundwater is intercepted is known as the ‘response zone’.

Standpipes were installed using a combination of 1m and 3m lengths of pipework (threaded at either end) fitted
together and lowered into the borehole. The boreholes were then filled with either pea gravel or bentonite

pellets (depending on which zone or level) and cemented in place at ground level with an iron flush cover.

Each standpipe installation was designed by the Investigation Supervisor and instructed on site, subsequent
to the completion of each borehole. All standpipe installations were sealed above the response zone by a

minimum of 0.50m of bentonite pellets.

Tylorstown Phase 4 Gl QO0463/FR
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A summary of the pipe installation details is presented in Table 5.

Table 5: Borehole Installation Details

&%Quantum

Geotech

Exploratory Installation Pipe SS;T:ZZ? Response Zone (mbgl) Total Standpipe
Hole ID ([T — Top Bottom Length (m)
BHCO1 1 50 17.00 20.00 20.00
BHCO02 1 50 21.00 24.00 24.00
BHCO03 1 50 5.00 8.00 8.00
BHCO05 1 50 17.00 20.00 20.00
BHCO06 1 50 17.00 20.00 20.00
BHCO7 1 50 5.00 8.00 8.00
BHO1A 1 19
(Existing - - 65
borehole)

BHO1B 1 19
(Existing - - 70
borehole)

BHO1C 1 19
(Existing - - 69
borehole)

3.7. In-Situ Testing

3.7.1.  Standard Penetration Testing

Standard penetration tests (SPTs) were undertaken within boreholes and window sample holes through the

superficial deposits and weak bedrock at intervals detailed within the Specification.

This dynamic in-situ test measures the density of soil or rock and is described in BS1377:1990 (part 9), partially

superseded by BS EN ISO 22476-3 (2005). Within fine grained or cohesive soils, the test incorporates a small

diameter tube (650mm length, 50mm external diameter and 35mm internal diameter) with a cutting shoe known

as the 'split barrel sampler'. The sampler is forced into the soil dynamically using blows from a 63.5kg hammer

dropped through 760mm. The sampler is initially advanced 150mm into the soil with seating blows, then the

number of blows required to advance the sampler each 75mm increment up to a depth of 300mm is recorded.

This cumulative total number of blows over the 300mm test is referred to as the "N" value. For coarse gravels

and bedrock, the split barrel is replaced by a 60° cone.

SPT results can be found on the corresponding borehole logs in Appendix Il and III.
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3.7.2. In-Situ CBR Testing

6 No. In-situ CBR tests were carried out at locations specified by the investigation supervisor. The California
Bearing Capacity Test (CBR), covers the determination of Bearing Capacity of a soil or aggregate tested in-
situ, at selected pressures, by the action of a circular plate loading & penetrating the strata at a given rate and
measuring the relationship between force and penetration into the soil. Test carried out to BS1377: Part
9:1990. The plate is bedded on a thin bed of sand, and pressure cell/jack placed on the plate and raised
against the base of the Kentledge (9Tonne 360 excavator or similar mass).

The CBR test results are presented in Appendix V.

3.8. Soil, Rock and Groundwater Sampling

Sampling of soil, rock and waters were undertaken as instructed by the Client in accordance with the
specification, BS 5930:2015 and BS EN ISO 22475-1:2006. Bulk, disturbed and undisturbed samples were

taken where required within the superficial deposits for strata identification and laboratory testing purposes.

Sample type depth are recorded on the corresponding exploratory hole logs found within Appendices Il to IV.

Geotechnical samples were returned from site to QGL’s laboratory for controlled storage to await test

scheduling/requirements. For specific details of laboratory testing see Section 4.

3.9. Ground Gas and Water Monitoring

Constant on site gas monitoring was carried out through the duration of the drilling works. Gas safe working

levels were not exceeding during the works.

Following completion of the site works, QGL shall undertake 3 No. Monitoring visits to record land gas and
groundwater within the installed borehole standpipes. Initial intervals are set at fortnightly however this may
be subject to change by the Investigation Supervisor pending the results. Monitoring results obtained to date
are presented within Appendix VI. Remaining results shall be issued as an addendum report. Two rounds of
surface water sampling was also undertaken during the monitoring visit at specified locations on site with the

samples sent for testing. The results are presented within Appendix VIII.
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4, LABORATORY TESTING

The laboratory testing was scheduled by the Investigation Supervisor and comprised a number of geotechnical

and geo-environmental tests on selected soil, water and rock samples recovered from the investigation.

4.1. Geotechnical Laboratory Testing

Geotechnical tests undertaken on selected soil samples are detailed in Table 6. All the geotechnical soil testing

work was carried out in accordance with the procedures stipulated in the various sections of BS 1377:1990

"Methods of test for soils for civil engineering purposes” and to UKAS accreditation where applicable.

Table 6: Geotechnical Laboratory Tests (Soil/Rock)

A full set of geotechnical laboratory test certificates are provided within Appendix VII.

Test Number of
Tests
Moisture content 13
Liquid limit, plastic limit and plasticity index 6
Particle size distribution by wet sieving 19
Organic matter content 18
Mass loss on ignition 13
Sulphate content of acid extract from soil 6
Sulphate content of acid extract from water 6
Total sulphur content 4
pH value 6
Single point load 6

4.2. Geo-Environmental Laboratory Testing

Geo-Environmental chemical testing was undertaken at ChemTest, Coventry. All testing was scheduled by

Redstart. The following suites of testing were scheduled:
e 16 No Suite E (Soil samples Schedule S1.20.3)
e 5 No Suite F (Soil samples Schedule S1.20.3)

e 3 No DOC, dissolved calcium

e 3 No Topsoil to BS 3882:2015

e 2 No Calorific value

e 2 No Suite H Non Hazardous

A full set of geo-environmental laboratory test certificates are provided within Appendix VIII.
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5. REFERENCES

British Geological Survey (BGS)

« BGS Lexicon of Named Rock Units (www.bgs.ac.uk/lexicon)

o« BGS Geology of Britain Viewer (www.bgs.ac.uk)
o« BGS Sheet 248 ‘Pontypridd’ Solid and Drift edition at 1:50,000 scale.

British Standards / Eurocode

« British Code of Practice BS 5930:2015 ‘Code of Practice for Site Investigations’

« British Code of Practice BS 1377:1990 ‘Methods of test for soils for civil engineering purposes.

« British Code of Practice BS EN ISO 14688-1:2002+A2:2013 ‘Geotechnical investigation and testing —
Identification and classification of soil — Part 1: Identification and description’

« British Code of Practice BS EN ISO 14688-2:2004+A2:2013 ‘Geotechnical investigation and testing —
Identification and classification of soil — Part 2: Principles for a classification’

« British Code of Practice BS EN ISO 22475-1:2006 ‘Geotechnical investigation and testing — Sampling
methods and groundwater measurements’

o British Code of Practice BS EN ISO 22476-3:2005+A1:2011 ‘Geotechnical investigation and testing —
Field Testing — Part 3: Standard penetration test’
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APPENDIX Il - ENGINEERING GEOLOGIST’S ROTARY BOREHOLE LOGS
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Contract : Tylorstown Phase 4 GI Borehole No.
Client : RCTCC BHCO1
. . Ground Level : 405.06 m A.O.D.
Dates: 10/3/21 - 11/3/21 Job Number : Q0463 10506 mAOD.
Location:  Within receptor site C Engineer : Redstart Coordinates: ~ 301957.67 E
195778.70 N
Co-ordinates to National Grid
F Run Details |Fractures| Insitu Tests Samples Strata
O | Core |TCR[SCR|RQD|Min| Fl | £ T Depth Red. | 5
o o o ype No. ol 2 Install/
g Run | % | % | % Q\é?( § Test Results Depth Blows (Izg() Description Legend /I\_ %’_%I_ S | Backiil
- : of0 [EST | - MADE GROUND - Black
3 3 050 |B1 =070 F dark grey slightly sandy silty (0.70)
= 1 = 100 |E32 £ 070 HGRAVEL with metal. Gravel [|% <5
g E 120 |go E E|is fine to coarse angular to 2820 2]
5 F F F|sub-angular Mudstone, & e
2 E E (260) [ |clinker and coal Lo N 20 (2.60)
3 E E £ Grey slightly silty clayey S A
-3 2 3 = GRAVEL with low to medium [ =7~ 9
3 E 330 f cobble content. Gravel is fine =
3 F E | to coarse angular to
-4 3 3 Fsub-angular Mudstone and
3 3 3 |Sandstone. Cobbles are
E 5 E E clangular to sub-angular
3 E E - [Sandstone
F E E  DRILLERS DESCRIPTION -
6 = 3  Strong grey SANDSTONE
=7 - = b
5 - =k
=9 - = b
—10 - = F
5_12 _ ;(16.70) _ (16.70)
=13 - = F
o - -
15 - = F
16 - =k
=17 - = F —
18 3 - - =
=19 - = F =
;_20 20 SPT (C) 50/8mm 20.00 BH terminated at 20.00mbg| o
3 (25/3mm-50/8mm-—) 3 E specified depth
Hole Progress / Water Obs Casing Groundwater Flush
Date / Time H. Depth|C. Depth| Water | Depth | Diam. | Struck |[Rose To Behaviour Sealed Depth Type |Returns
10/03/2021 17:00 | 20.00 | 3.50 3.50 |115.00 No groundwater encountered 0.00 - 20.00 |Air Mist| 100
11/03/2021 07:30 20.00 | 3.50
Remarks: Commachio MC450 tracked drilling rig BH marked out by QGL in liaison with client. Area CAT scanned, PAS survey undertaken and
hand pit to 1.20mbgl undertaken. Gas meters were active at all times during drilling, Gas levels did not exceed O2 - 20.8, H2S - 0, CO - 0, COMB/EX
-0,CH4-0
Plas Newydd, Llanedi .
.?Si o%/y I Operator: Logged By. Sheet No. rgazg All measurements in
&Qgggg&gm = GBlades | SPicton | 10f1 e
emal: 21

Form Name: ROTARY. Version 2.11.000, 22/05/15 Output By: Steff Picton. Library File: C:\USERS\STEFF PICTON\QUANTUM GEOTECHNIC LTD\QUANTUM GEOTECHNICAL - COMPANY\GINT\QUANTUM\LIBRAF



Contract : Tylorstown Phase 4 GI Borehole No.
Client : RCTCC BHCO02
Dates: 5/3/21 - 8/3/21 Job Number : Q0463 Ground Level :  404.82m A.O.D.

Level to Ordnance Datum

Location: Within receptor site C Engineer : Redstart Coordinates: ~ 302110.07 E
195632.47 N

Co-ordinates to National Grid

Run Details |Fractures| Insitu Tests Samples Strata

Depth Red.

Type No. Thick- L |
Test Results Depth Blows (nelscs) Description Legend A.%I.Plf).

Core |TCR|SCR|RQD|Min| FI
Run % | % | % |Avg
Max

Install/
Backfill

Depth
Water

$m B.G.L.

0.10-0.20 | ES1 r r Grass over soft dark grey Xo X

020 slightly sandy slighty gravelly [|°57_° L2
SILT with rootlets andrare ~ |[g 4 0 4|
coal/charcoal. Gravel is fine |[[%525°,%
to coarse sub-angular to a_ézﬁ
sub-rounded Sandstone and || | +§
Mudstone

Dense orange and light
brown slightly clayey slightly
silty GRAVEL. Gravel is fine
to coarse sub-angular to
sub-rounded Sandstone and
Mudstone

Dense grey light brown
slightly silty clayey GRAVEL
with medium to high cobble
and boulder content. Gravel
is fine to medium angular to
sub-angular Sandstone.
Cobbles and boulders are
sub-angular to angular
Sandstone (HIGHLY
HWEATHERED BRITHDIR
-IMEMBER)

Grey SANDSTONE.
Recovered as silty sandy
GRAVEL. Gravel is fine to
coarse angular to
sub-angular

...Casing to 4.50mbgl|
Strong grey fine grained

L SANDSTONE (BRITHDIR

- MEMBER)

I Discontinuities are horizontal
- to 15 degrees tight to partly
L open, closely to very closely
I spaced, rough undulating

L with iron staining on fracture
- surfaces and locally highly
weathered up to 100mm

- penetration

- ...From 5.20-5.40mbgl|

I sub-vertical fracture tight to
partly open, rough undulating
with iron staining on fracture
- surfaces

- ...From 6.20-6.40mbgl

t vertical fracture tight to partly
I open, rough undulating with
iron staining on fracture
surfaces

r 020

(0.40) J
}

050 |B1 (040)

ES2

0.60

-

1.00 ES3
SPT (S) 50/45mm 1.20-3.00 | D1

(2-2-50/45mm-—-) 1.20 SPT1
B2 150

(0.90) (0.90)

()

N

w
w

SPT (S) 50/160mm 3.00-4.50 | D2
3.00

(3.00)
(5-13-10-25-15/10mm-) SPT2

(3.00)

FS

b
[$))
o
IS
3}

SPT (C) 50/10mm
(25/5mm-50/10mm---)

o
~

100{ 97 [ 13

o
o
o
S

100{100( O

~ O
T T

~
Iy
o
s}

100{100( 60 3

7.50

RN
T

©

100{ 97 | 60

3

©
©
=}
s}

100{100( 90 3

-
o

10.50

&
|

100 87 | 37 10F

Hole Progress / Water Obs Casing Groundwater Flush
Date / Time H. Depth|C. Depth| Water | Depth | Diam. | Struck |[Rose To Behaviour Sealed Depth Type |Returns

05/03/2021 17:00 7.00 | 4.50 4.50 |115.00 No groundwater encountered 0.00 - 4.50 Air 100
08/03/2021 07:30 7.00 4.50 4.50 - 24.00 Mist 100

Remarks: Commachio MC450 tracked drill rig BH marked out by QGL in liaison with client. Area CAT scanned, PAS survey undertaken and
hand pit to 1.20mbgl undertaken. Gas meters were active at all times during drilling, Gas levels did not exceed O2 - 20.8, H2S - 0, CO - 0, COMB/EX
-0,CH4-0

Plas Newydd, Llanedi

SA40FQ Operator: LOgged By' Sheet No. r;azg All measurements in
K
&Q%?o‘:;t‘m Fac GBlades | S Picton 1073 otnomes Siaied

email: 11

Form Name: ROTARY. Version 2.11.000, 22/05/15 Output By: Steff Picton. Library File: C:\USERS\STEFF PICTON\QUANTUM GEOTECHNIC LTD\QUANTUM GEOTECHNICAL - COMPANY\GINT\QUANTUM\LIBRAF



Contract : Tylorstown Phase 4 GI Borehole No.
Client : RCTCC BHCO02
. . Ground Level : 404.82 m A.O.D.
Dates: 5/3/21 - 8/3/21 Job Number : Q0463 10482 m AOD. um
Location: Within receptor site C Engineer : Redstart Coordinates: ~ 302110.07 E
195632.47 N
Co-ordinates to National Grid
F Run Details |Fractures|  Insitu Tests Samples Strata
G | core |TCR|SCR|RQD|Min| FI | < T Depth Red. | 5
o o o ype No. ick- 2 Install/
2 Run Bl %% Q\é?( § Test Results Depth Blows (Izlscsk) Description Legend /I\_ %’_%I_ g Backfill
v r F - ...From 10.90 - 11.10mbgl T
i I I I sub-vertical fracture tight to
5 100| 87 | 37 101 o r partly open, rough undulating |- -
[ r I (0.30) [ with iron staining on fracture | (030
[ g [ 1180 [ surfaces :
r 12 1200 N r r Strong grey fine grained
: r r r SANDSTONE (BRITHDIR
N o o r MEMBER)
100(100( 80 6 [ r r o ]
- 43 r o I Discontinuities are horizontal
r r - to 15 degrees tight to partly
[ r r [ open, closely to very closely
- 13.50 5 -  spaced, rough undulating
[ [ r [ with iron staining on fracture
C 14 L L [ surfaces and locally highly
[ r r  weathered up to 100mm
[ 100 47 | 20 7 [ [ (19.50) [ penetration (19.50)
5 r r [ ...From 11.50-11.80mbgl
[ r r [ Weak brown moderately
:_15 15.00 : } :_Weathered SANDSTONE
: 100(100| 67 6f E E
16 - S
- 16.50 - - -
i 2t - E
—17 - r -
- 100| 97 | 87 W - -
18 | 18.00 — - -
i 6 r r
i 100 97 | 67 E E g
19 - O
- 19.50 - - -
20 - - -
- 100| 97 | 77 F F s
g 6 f S
-21 | 21.00 = - ~ —
- 100 97 | 67 o L £ =
Hole Progress / Water Obs Casing Groundwater Flush_
Date / Time H. Depth|C. Depth| Water | Depth | Diam. | Struck |[Rose To Behaviour Sealed Depth Type |Returns
Remarks: Commachio MC450 tracked drill rig BH marked out by QGL in liaison with client. Area CAT scanned, PAS survey undertaken and
hand pit to 1.20mbgl undertaken. Gas meters were active at all times during drilling, Gas levels did not exceed O2 - 20.8, H2S - 0, CO - 0, COMB/EX
-0,CH4-0
Plas Newydd, Llanedi .
.?Si Osgy I Operator: Logged By. Sheet No. rgazg All measurements in
&Qgggg&gm = GBlades | SPicton | 20f3 e
email: 11
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Contract : Tylorstown Phase 4 GI Borehole No.
Client : RCTCC BHC02
. . Ground Level : 404.82 m A.O.D.
Dates: 5/3/21 - 8/3/21 Job Number : Q0463 10482mAOD.
Location: Within receptor site C Engineer : Redstart Coordinates: ~ 302110.07 E
195632.47 N
Co-ordinates to National Grid
F Run Details |Fractures| Insitu Tests Samples Strata
O | Core |TCR[SCR|RQD|Min| FI | £ T Depth Red. |
by o o ype No. ick- 2 Install/
2 Run % % % Q\é?( § Test Results Depth Blows (:zlscsk) Description Legend /I\_ g’_%l_ g Backfill
E 100| 97 | 67 YIEnt E E =
C 22.50 N r r =)
-23 - E Ok =
I 100|100(100 0Ff i - =
:'24 24 2 SPT (C) 50/5mm r 2400  BH terminated at 24.00mbg| —
i (25/0mm-50/5mm-—) i - specified depth
25 n -
26 n -
27 n -
28 n -
—29 - -
—30 - -
—31 - -
—32 - -
Hole Progress / Water Obs Casing Groundwater Flush
Date / Time H. Depth|C. Depth| Water | Depth | Diam. | Struck |[Rose To Behaviour Sealed Depth Type |Returns
Remarks: Commachio MC450 tracked drill rig BH marked out by QGL in liaison with client. Area CAT scanned, PAS survey undertaken and
hand pit to 1.20mbgl undertaken. Gas meters were active at all times during drilling, Gas levels did not exceed O2 - 20.8, H2S - 0, CO - 0, COMB/EX
-0,CH4-0
%aif(\)lggydd Hened Operalor: LOgged By' Sheet No. I’Sagif All measurements in
&Q%?Jéit‘m Fax GBlades | S Picton 30f3 - othonuies St
email:
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&\Quantum
Geotech

' aPSTO N ¥ i
'f : F 2 3
BHO ...

Te) N A

OB NU

LS

MBER: BT X%

sorenore numser: IR RN
sox numse: O o I
AL

FROM (m): TO (m)-

%ﬁ%’%’yw' Hane Operator: | Logged By. | Sheet No. ’Sa';(g
Fax: G Blades S Picton 10f4
email: 2

Contract : Tylorstown Phase 4 GI Borehole No.
Client: RCTCC BHC02
. . Ground Level :  404.82m A.O.D.
Dates: 5/3/21 - 8/3/21 Job Number : Q0463 round L.ev Lo 15 O mes Datum
Location: Within receptor site C Engineer : Redstart Coordinates: ~ 302110.07 E
195632.47 N
— Co-ordinates to National Grid

All measurements in
metres unless
otherwise stated
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Contract : Tylorstown Phase 4 GI Borehole No.
Client: RCTCC BHCO02

. . Ground Level :  404.82 m A.O.D.
Dates: 5/3/21 - 8/3/21 Job Number : Q0463 round Lev! Lo 15 O mes Datum
Location: Within receptor site C Engineer : Redstart Coordinates: ~ 302110.07 E

195632.47 N
Co-ordinates to National Grid

BOREHOLE NUMBER:

.ox numser: IS oF
FROM (m): - Tomﬂ

)
R ——
!._

Plas Newydd, Llanedi . m Pe .

.?gwaQ Operator. LOgged By' Sheet No. Pag?er All measuremlems in
&Qgggggm Fac GBlades | S Picton 20f4 , ofharwies stated

emal:

Library File: C:\USERS\STEFF PICTON\QUANTUM GEOTECHNIC LTD\QUANTUM GEOTECHNICAL - COMPANY\GINT\QUANTUM\LIBRARY\QUANTUM 4-QGL012.GLB. Form Name: CORE PHOTOS. Version 5.0, 28/11/13



Contract : Tylorstown Phase 4 GI Borehole No.
Client : RCTCC BHC02
. . Level :  404.82mA.O.D.
Dates: 5/3/21 - 8/3/21 Job Number : Q0463 Ground L evel 10482mAOD.
Location: Within receptor site C Engineer : Redstart Coordinates: ~ 302110.07 E
195632.47 N

Co-ordinates to National Grid

&\Quantum
Geotech

]08 NﬂM

mBER”
- J0BNU

BOREHOLE NU

BOX NUMB;‘L
{

ROM (m):

;aig%ydd Haned Operator: LOgged By' Sheet No. m Per All measurements in
Tel: . Page metres unless
Fax: G Blades S Picton 30f4 otherwise stated
email: 2

Library File: C:\USERS\STEFF PICTON\QUANTUM GEOTECHNIC LTD\QUANTUM GEOTECHNICAL - COMPANY\GINT\QUANTUM\LIBRARY\QUANTUM 4-QGL012.GLB. Form Name: CORE PHOTOS. Version 5.0, 28/11/13




Contract : Tylorstown Phase 4 Gl
Client : RCTCC

Borehole No.

BHCO02

JOB NAME: mm
;08 NUMBER: BIEEX. . e
SllodE: %

SOREHOLE NUMBER:
OF:

FROM (m): .[*-g:.
R i
; s

sal e = . =T .
LiLyee m...z el .-%!1
- N e

Plas Newydd, Llanedi Operalor-

SA40FQ
Tel:

&Q%?o?ctugm Fax: G Blades
email:

Logged By.

e ———"

80X NUMBER: [ & g
4 ﬂ TO (m):m m

S Picton 4 0f4

. . Ground Level :  404.82 m A.O.D.
Dates: 5/3/21 - 8/3/21 Job Number : Q0463 round Lev! Lo 15 O mes Datum
Location: Within receptor site C Engineer : Redstart Coordinates: ~ 302110.07 E

195632.47 N
Co-ordinates to National Grid

m Per Al
measurements in
Page metres unless
otherwise stated
2

Library File: C:\USERS\STEFF PICTON\QUANTUM GEOTECHNIC LTD\QUANTUM GEOTECHNICAL - COMPANY\GINT\QUANTUM\LIBRARY\QUANTUM 4-QGL012.GLB. Form Name: CORE PHOTOS. Version 5.0, 28/11/13




Contract : Tylorstown Phase 4 GI Borehole No.
Client : RCTCC BHCO03
. . Ground Level : 397.60 m A.O.D.
Date: 10/3/21 Job Number : Q0463 Dol to Ordmance Datum
Location: Within receptor site C Engineer : Redstart Coordinates: ~ 302125.80 E
195472.75 N
Co-ordinates to National Grid
F Run Details |Fractures| Insitu Tests Samples Strata
S | core [TCR|SCR|RaD[Mn| FI| g T Depth Red. | 5
o o o ype No. ick- 1} Install/
2 Run % % % Q\é?( § Test Results Depth Blows (Izlscsk) Description Legend /I\_ %’_%I_ g Backfill
- ® r 010 | ES1 [ (0.15) F Grass over soft dark grey Xo X (0.15)
i C 15 1| Slightly sandy slighty gravelly ||°7 <2 4
. - 050 | g1 - (0_'45) H SILT with rootlets and rare 04y 0 Al (045)
[ [ ES2 F N|coal/charcoal. Gravel is fine -
[ [ - 080 Hito coarse sub-angular to
—1 - 1.00 ES3 N misub-rounded Sandstone and
s [ 120 |B2 r r|Mudstone
N r o r|Orange and light brown
- 3 3 - |slightly clayey sandy
[ [ L L (GRAVEL. Gravel is fine to
5 r L [ |coarse sub-angular to
[ r [ [ |sub-rounded Sandstone and
[ r r I [Mudstone
N C r  DRILLERS DESCRIPTION -
[ [ r r Strong grey SANDSTONE
-3 - - -
4 - - -
[ [ L (7.40) [ (7.40)
-5 - n - —
L - S =
-7 - S =
;_8 -8 SPT(C) 50/5mm - 800 [ BH terminated at 8.00mbgl —
I (25/0mm-50/5mm-—) i " specified depth
9 - -
Hole Progress / Water Obs Casing Groundwater Flush
Date / Time H. Depth|C. Depth| Water | Depth | Diam. | Struck |[Rose To Behaviour Sealed Depth Type |Returns
3.50 |115.00 No groundwater encountered 0.00 - 8.00 |[Air Mist| 100
Remarks: Commachio MC450 tracked drilling rig BH marked out by QGL in liaison with client. Area CAT scanned, PAS survey undertaken and
hand pit to 1.20mbgl undertaken. Gas meters were active at all times during drilling, Gas levels did not exceed O2 - 20.8, H2S - 0, CO - 0, COMB/EX
-0,CH4-0
Plas Newydd, Llanedi .
_?‘S‘S‘* Osgy I Operator: Logged By. Sheet No. rgazg All measurements in
&Q%gorgctbgm L GBlades | SPiclon | 1011 | 7| G
emal:
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Contract : Tylorstown Phase 4 GI Borehole No.
Client : RCTCC BHCO04
. . Ground Level : 411.09 mA.O.D.
Date: 11/3/21 Job Number : Q0463 Level to Ordnance Datum
Location: Within receptor site C Engineer : Redstart Coordinates: ~ 302098.22 E
195798.79 N
Co-ordinates to National Grid
F Run Details |Fractures| Insitu Tests Samples Strata
O | core |TCR|scR|RaD|Min| FI| < T Depth Red. | 5
by o o ype No. ick- 2 Install/
2 Run % % % Q\é?( § Test Results Depth Blows (Izlscsk) Description Legend /I\_ %’_%I_ g Backfill
- ® r 010 | ES1 [ (015 F Grass soft over dark grey Xo X (0.15)
I r 15 1| Slightly sandy slighty gravelly ||°%7 <2 4
. - 050 | g1 - (0_'45) H SILT with rootlets and rare 04y 0 Al (045)
[ [ ES2 F N|coal/charcoal. Gravel is fine -
I r - 060 Hio coarse sub-angular to
—1 - 1.00 ES3 N misub-rounded Sandstone and
s [ 120 |B2 r r|Mudstone
- o o r|Orange and light brown
- i i -|slightly clayey sandy
[ [ L [ (GRAVEL. Gravel is fine to
5 r L [lcoarse sub-angular to
[ [ r [ |sub-rounded Sandstone
[ [ r [ |((HIGHLY WEATHERED
5 C C r BRITHDIR MEMBER)
[ r r I DRILLERS DESCRIPTION -
[ 5 - 2 - Strong grey SANDSTONE
-4 - S
[ [ L (7.40) [ (7.40)
-5 - n -
—6 - - -
-7 - - -
8 -8 SPT (C) 50/10mm 800 | BH terminated at 8.00mbg]
I (25/5mm-50/10mm---) i i Specified depth
9 - -
Hole Progress / Water Obs Casing Groundwater Flush
Date / Time H. Depth|C. Depth| Water | Depth | Diam. | Struck |[Rose To Behaviour Sealed Depth Type |Returns
3.50 |115.00 No groundwater encountered 0.00 - 8.00 |[Air Mist| 100
Remarks: Commachio MC450 tracked drilling rig BH marked out by QGL in liaison with client. Area CAT scanned, PAS survey undertaken and
hand pit to 1.20mbgl undertaken. Gas meters were active at all times during drilling, Gas levels did not exceed O2 - 20.8, H2S - 0, CO - 0, COMB/EX
-0,CH4-0
Plas Newydd, Llanedi .
_?‘S‘S‘* Osgy I Operator: Logged By. Sheet No. rgazg All measuremlems in
&Q%?Jéit‘m Fax GBlades | S Picton 10f 1 o ofharvies siated
email:
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Contract : Tylorstown Phase 4 GI Borehole No.
Client : RCTCC BHCO5
. . Ground Level : 408.57 m A.O.D.
Dates: 8/3/21 - 9/3/21 Job Number : Q0463 08 S m A O,
Location: Within receptor site C Engineer : Redstart Coordinates: ~ 302180.01 E
195666.33 N
Co-ordinates to National Grid
F Run Details |Fractures| Insitu Tests Samples Strata
O | core |TCR|scR|RaD|Min| FI| < T Depth Red. | 5
by o o ype No. ick- 2 Install/
2 Run % % % Q\;?( § Test Results Depth Blows (IQIS(?SK) Description Legend /I\_ %’_%I_ g Backfill
F E 010 [ESt F (020) [ Grass over soft dark grey 5T\ (0.20)/
3 3 050 |B1 = 020 A slightly sandy slighty gravelly F=—=———h (0.30)
=1 ~ 060 | ES2 E (030 HSILT with rootlets and rare mf
E E ES3 T 050 Hcoal/charcoal. Gravel is fine
3 E © '10) H||to coarse sub-angular to
;‘2 E —— Fllsub-rounded Sandstone and
E E F 0.60 HMudstone
=3 = 2 HOrange and light brown
E E E Elslightly clayey sandy
E E E FIGRAVEL. Gravel is fine to
5‘4 = 2 Flcoarse sub-angular to
E F F Flsub-rounded Sandstone and
Esg = E £ {Mudstone
E 3 F (890) F|Grey slightly sandy Gravel. (8.90)
E E E E |Gravel is fine to medium
=6 E E Flangular to sub-angular
E E E £|Sandstone (HIGHLY
F E E t WEATHERED BRITHDIR
3 3 3 : FORMATION)
E E E  DRILLERS DESCRIPTION -
=8 = 3 = Strong grey SANDSTONE
o - F o F
3 3 950 [ DRILLERS DESCRIPTION -
=10 = 3 = Weak brown grey highly
E E E = weathered SANDSTONE
2 3 3
3 3 F o) (4.00)
F12 = 3 =
=13 - = F
3 3 - 1350 [ DRILLERS DESCRIPTION -
-4 = 3 = Strong grey SANDSTONE
15 - = F
16 - =k
;17 _ _ (6.50) _ (6.50) —
§18 — ' _ =
19 - = F =
20 20| seriosoemm 2000 | BH terminated at 20.00mbg| —
3 (25/0mm-50/6mm-—-) 3 E specified depth
Hole Progress / Water Obs Casing Groundwater Flush
Date / Time H. Depth|C. Depth| Water | Depth | Diam. | Struck |[Rose To Behaviour Sealed Depth Type |Returns
08/03/2021 17:00 9.50 1.00 1.00 |115.00 No groundwater encountered 0.00 - 20.00 |Air Mist| 100
09/03/2021 07:30 9.50 1.00

-0,CH4-0

Remarks: Commcachio MC450 tracked drill rig BH marked out by QGL in liaison with client. Area CAT scanned, PAS survey undertaken and
hand pit to 1.20mbgl undertaken. Gas meters were active at all times during drilling, Gas levels did not exceed O2 - 20.8, H2S - 0, CO - 0, COMB/EX

&\Quantum
Geotech

Plas Newydd, Llanedi
SA40FQ

Tel:
Fax:

email:

Operator: | Logged By. | Sheet No. '"Ig P‘g
G Blades S Picton 1 0f1 ag
21

All measurements in
metres unless
otherwise stated

AGS
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Contract : Tylorstown Phase 4 GI Borehole No.
Client : RCTCC BHC06
. . Ground Level : 403.20 mA.O.D.
Date: 9/3/21 Job Number : Q0463 L v 15 Ordnance Datum
Location: Within receptor site C Engineer : Redstart Coordinates:  302197.22 E
195526.23 N
Co-ordinates to National Grid
F Run Details |Fractures| Insitu Tests Samples Strata
O | Core |TCR[SCR|RQD|Min| FI | £ T Depth Red. |
by o o ype No. ick- 2 Install/
2 Run % % % Q\;?( § Test Results Depth Blows (IQIS(?SK) Description Legend /I\_ %’_%I_ g Backfill
F E 010 [ESt F (020) [ Grass over soft dark grey 5T\ (0.20)/
3 3 050 |B1 = 020 H slightly sandy slighty gravelly [T7"——""T\ (0.30)/]
E = 100 |Eoa E030) HSILT with rootlets and rare (0.70)
E E 120 |go C 050 :1 coal/charcoal. Gravel is fine
E E E © '70) H|to coarse sub-angular to
;‘2 E —— Fllsub-rounded Sandstone and
E E F ;'fg HMudstone (2.40)
=3 = £ (240) ] Orange and light brown
E E E Elslightly clayey sandy
E E F 360 H|GRAVEL. Gravel is fine to
5‘4 = 2 Fllcoarse sub-angular to
E F F Hlsub-rounded Sandstone and
Esg = E ciMudstone
E E E E(|Grey slightly sandy Gravel.
E E E E|Gravel is fine to medium
=6 E E Flangular to sub-angular
E E E ciSandstone (HIGHLY
7 E E FIWEATHERED BRITHDIR
3 3 3 : MEMBER)
E E E t IDRILLERS DESCRIPTION -
=8 = 3 =Weak brown grey highly
E E E = weathered SANDSTONE
Eg E E £ DRILLERS DESCRIPTION -
E E E £ Strong grey SANDSTONE
;‘10 _ §(12.30) _ (12.80)
12 - b
13 - = b
14 - T
15 - 3
16 - b
3 1640 | DRILLERS DESCRIPTION -
=17 E E = Strong grey SANDSTONE —
E E E £ with brown weathered —
E 18 E E = Mudstone/Sandstone bands p—
_ _ _ (3.60) _ (3.60) =
19 - 3 =
20 20| serosomsmm 2000 | BH terminated at 20.00mbg| —
3 (25/10mm-50/15mm-—) 3 3 specified depth
Hole Progress / Water Obs Casing Groundwater Flush
Date / Time H. Depth|C. Depth| Water | Depth | Diam. | Struck |[Rose To Behaviour Sealed Depth Type |Returns
1.50 |115.00 No groundwater encountered 0.00 - 20.00 |Air Mist| 100
Remarks: Commachio MC450 tracked drill rig BH marked out by QGL in liaison with client. Area CAT scanned, PAS survey undertaken and
hand pit to 1.20mbgl undertaken. Gas meters were active at all times during drilling, Gas levels did not exceed O2 - 20.8, H2S - 0, CO - 0, COMB/EX
-0,CH4-0
Plas Newydd, Llanedi .
?5; o%/y Operator: Logged By. Sheet No. rgazg All measuremlems in
&Q%gggctbgm Fac GBlades | S Picton 10f1 N olnerwise Sialad
email:
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Contract : Tylorstown Phase 4 GI Borehole No.
Client : RCTCC BHCO7
. . Ground Level : 398.31 mA.O.D.
Dates: 9/3/21 - 10/3/21 Job Number : Q0463 39831 mAOD.
Location: Within receptor site C Engineer : Redstart Coordinates: ~ 302304.20 E
195429.15 N
Co-ordinates to National Grid
F Run Details |Fractures| Insitu Tests Samples Strata
O | core |TCR|scR|RaD|Min| FI| < T Depth Red. | 5
by o o ype No. ick- 2 Install/
2 Run % % % Q\é?( § Test Results Depth Blows (Izg() Description Legend /I\_ %’_%I_ g Backfill
- ® r 010 | ES1 [ (0.15) F Grass over soft dark grey Xo X (0.15)
I r 15 1| Slightly sandy slighty gravelly ||°7 <2 4
. - 050 | g1 - (0_'45) H SILT with rootlets and rare 04y 0 Al (045)
[ [ ES2 F N|coal/charcoal. Gravel is fine -
I r - 060 Hio coarse sub-angular to
—1 - 1.00 ES3 N misub-rounded Sandstone and
I r 120 [B2 r -Mudstone S
- C - (140) }Orange and light brown N Y
- i i - |slightly clayey sandy
[ [ L L (GRAVEL. Gravel is fine to
5 L u [ lcoarse sub-angular to
[ [ 200 Hisub-rounded Sandstone and
[ r r Mudstone
N r r [ Grey slightly sandy Gravel. BN
i r [ (140) [|Gravelis fine to medium (1.40)
[ 4 o C r |angular to sub-angular
: H H I |Sandstone (HIGHLY
[ [ [ ' \WEATHERED BRITHDIR
[ » = 340 HMEMBER)
N [ [ '\DRILLERS DESCRIPTION -
r r [ \Weak brown grey weathered
—4 r r —SANDSTONE
[ [ [ [ DRILLERS DESCRIPTION -
[ r r [ Strong grey SANDSTONE
-5 - n - —
- L [ 460) [ (4.60) E:
L - S =
-7 - S =
8 -8 SPT (C) 50/8mm 800 | BH terminated at 8.00mbg] —
I (25/0mm-50/8mm-—) i " specified depth
9 - -
Hole Progress / Water Obs Casing Groundwater Flush
Date / Time H. Depth|C. Depth| Water | Depth | Diam. | Struck |[Rose To Behaviour Sealed Depth Type |Returns
09/03/2021 17:00 8.00 | 2.50 2.50 (115.00 No groundwater encountered 0.00 - 8.00 |Air Mist| 100
10/03/2021 07:30 8.00 2.50
Remarks: Commachio MC450 tracked drilling rig BH marked out by QGL in liaison with client. Area CAT scanned, PAS survey undertaken and
hand pit to 1.20mbgl undertaken. Gas meters were active at all times during drilling, Gas levels did not exceed O2 - 20.8, H2S - 0, CO - 0, COMB/EX
-0,CH4-0
g;\ai,alsgydd Hened Operator: LOgged By' Sheet No. rgazg All measurements in
&Q%?Jéit‘m Fac GBlades | S Picton 10f1 o ofherviss St
email:
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APPENDIX Il - ENGINEERING GEOLOGIST’S WINDOW SANPLE HOLE LOGS

Tylorstown Phase 4 Gl QO0463/FR
Ground Investigation Factual Report April 2021
Il



Contract : Tylorstown Phase 4 Gl Window Sample

No.
Client: RCTCC WS01
. . Ground Level : 405.06 m A.O.D.
Date: 16/3/21 Job Number : Q0463 L ovel 19 Ordnance Datum
Location: Within receptor site C Engineer : Redstart Coordinates: ~ 301957.67 E
195778.70 N
Co-ordinates to National Grid
Samples Sample Run I ests SIRATA _
Q
Type |Diam. [Recovery SPT & Hand Vane | DP1T Red 15 | install/
Depth No. |@mm) | () | DePth Reslts (Igslsc)k DESCRIPTION Legend .k%?ID. = |Backfill
0.00 - 1.00 B1 MADE GROUND - Black dark grey

L - rand ed slightly sandy silty GRAVEL
with metal fragments. Gravel is fine
to coarse angular to sub-angular
Mudstone, clinker, ash and coal

=1 1.00 - SPT1 1.00- SPT (S) 15 B

1.00 - 2.00 B2 145 (4-4-2-3-4-6)
| | (2.35)
| 80 L
—2 2.00- ES1 SPT(S) 12 —

2.00 -
2.00 - SPT 2 (2-4-4-3-3-2)

- 2.00-3.00 B3 245

| 235 | Soft to firm grey slightly sandy very 402.71

gravelly CLAY with low to medium  |©

F 90 - cobble content. Gravel is fine to

coarse angular to sub-angular

| (055 | Mudstone and Sandstone. Cobbles

are angular to sub-angular

Sandstone (COMPLETELY TO -

3 - HIGHLY WEATHERED BRITHDIR

MEMBER)

290 | Grey sandy silty GRAVEL. Gravelis |- - ... | 402.16

-3 3.00 - D1 3.00- sPT(s)501285mm (<019 - fine to coarse angular to

3.00- SPT3 3'44 (10-11-12-10-10-18/60mm)  3.00 || sub-angular Sandstone (HIGHLY
’ WEATHERED BRITHDIR

MEMBER)

WS refused at 3.00mbgl on bedrock

,;@
i

Ay
Sl

| dl
L1

402.06

Remarks:  Dando terrier tracked window sampling rig WS marked out by QGL in liaison with client. Area CAT scanned, PAS survey undertaken
and hand pit undertaken

No groundwater encountered

Plas Newydd, Llanedi

SA40FQ Operator: LOgged By' Sheet No. r;azg All measurements in
K
&Q%?o‘:;t‘m Fac GBlades | S Picton 10f 1 otnomes Siaied

email: 4

Library File: C:\USERS\STEFF PICTON\QUANTUM GEOTECHNIC LTD\QUANTUM GEOTECHNICAL - COMPANY\GINT\QUANTUM\LIBRARY\QUANTUM 4-QGL012.GLB. Form Name: WINDOW SAMPLE PREC SPT WELL. Version 2.10.000, 24/08/15 Output By:



Contract : Tylorstown Phase 4 GI Borehole No.
Client: RCTCC WSo1
. . Ground Level :  405.06 m A.O.D.
Date: 16/3/21 Job Number : Q0463 round Lev e O atum
Location: Within receptor site C Engineer : Redstart Coordinates: ~ 301957.67 E
195778.70 N

Co-ordinates to National Grid

Plas Newydd, Llanedi

SA40FQ
Quantum Tel:
Geotech Fax:
email:

Operator:
G Blades

Logged By.
S Picton

Sheet No.
1 0f1

m Per
Page

2

All measurements in
metres unless
otherwise stated

Library File: C:\USERS\STEFF PICTON\QUANTUM GEOTECHNIC LTD\QUANTUM GEOTECHNICAL - COMPANY\GINT\QUANTUM\LIBRARY\QUANTUM 4-QGL012.GLB. Form Name: CORE PHOTOS. Version 5.0, 28/11/13




Contract : Tylorstown Phase 4 Gl WlndO\l(IVOSample
Client: RCTCC WSO03
. . Ground Level : 397.60 m A.O.D.
Date: 16/3/21 Job Number : Q0463 o Ordnance Datum
Location :  Within receptor site C Engineer : Redstart Coordinates: ~ 302125.80 E
195472.75 N
Co-ordinates to National Grid
Samples Sample Run I ests SIRATA _
. Depth Red | 3
Type |Diam. |Recovery SPT & Hand Vane - < |Install/
Depth No. |@mm) | () | DePth Reslts (IQ;:)k DESCRIPTION Legend .k%?ID. = |Backfill
0.00-1.00 B1 Grass over soft dark grey slightly Xo X
L - (0.15) | sandy slighty gravelly SILT with x
575 | rootlets and rare coal/charcoal. ———F 39745
I B Gravel is fine to coarse sub-angular | [ =
| | to sub-rounded Sandstone and s |
Mudstone [——
- - (045) | Soft to firm orange and light brown
sandy very gravelly CLAY. Gravel is
I B fine to coarse sub-angular to
| sub-rounded Sandstone and _ —
060 |\Mudstone 397.00
I B Grey clayey Gravel. Gravel is fine to
i | medium angular to sub-angular
©040) | sandstone (HIGHLY WEATHERED
- - BRITHDIR MEMBER)
-1 1.00 - SPT1 i SPT (S) 50/230
0 11-_(;% (10.10454 5_18_2,rgrm”m) 1.00 | WS refused at 1.00mbgl on bedrock 396.60

and hand pit undertaken

No groundwater encountered

Remarks:  Dando terrier tracked window sampling rig WS marked out by QGL in liaison with client. Area CAT scanned, PAS survey undertaken

&\Quantum
Geotech

Plas Newydd, Llanedi
SA40FQ

Tel:

Fax:

email:

Operator:
G Blades

Logged By. | SheetNo. | mPer

Page
S Picton 10f1 “
4

All measurements in
metres unless
otherwise stated

Library File: C:\USERS\STEFF PICTON\QUANTUM GEOTECHNIC LTD\QUANTUM GEOTECHNICAL - COMPANY\GINT\QUANTUM\LIBRARY\QUANTUM 4-QGL012.GLB. Form Name: WINDOW SAMPLE PREC SPT WELL. Version 2.10.000, 24/08/15 Output By:




Contract : Tylorstown Phase 4 Gl WlndO\l(IVOSample
Client: RCTCC WS04
. . Ground Level : 411.09 mA.O.D.
Date: 16/3/21 Job Number : Q0463 T evel to Ordnance Datum
Location: Within receptor site C Engineer : Redstart Coordinates: ~ 302098.22 E
195798.79 N
Co-ordinates to National Grid
Samples Sample Run I ests SIRATA _
[]
Type |Diam. [Recovery SPT & Hand Vane | DP1T Red 15 | install/
Depth No. |@mm) | () | DePth Reslts (IQ;:)k DESCRIPTION Legend .k%?ID. = |Backfill
0.00-1.00 B1 Grass over soft dark grey slightly Xo X
L - (0.15) | sandy slighty gravelly SILT with x

rootlets and rare coal/charcoal.

0.15  all o~ d 41094
B Gravel is fine to coarse sub-angular ||~ "]
| to sub-rounded Sandstone and o
Mudstone |
- Soft to firm orange and light brown
sandy very gravelly CLAY. Gravel is
i fine to coarse sub-angular to
| (089 | sup-rounded Sandstone and
Mudstone
- IR-R—.
- 1.00- SPT1 - 100. SPT (S) 50/200mm 0.95 Grey clayey Gravel. Gravel is fineto ... ... 1 41014
(13_12,35mm_16_17_17,50m,,w medium angular to sub-angular 410.09

1.00 ||Sandstone (HIGHLY WEATHERED
BRITHDIR MEMBER)
WS refused at 1.00mbgl on bedrock

Remarks:  Dando terrier tracked window sampling rig WS marked out by QGL in liaison with client. Area CAT scanned, PAS survey undertaken
and hand pit undertaken

No groundwater encountered

Plas Newydd, Llanedi . m Pe

_?;\4 O0FQ Operalor. LOgged By' Sheet No. Pag?er All measuremlems in
&\Q%mﬁm ) oBses | spieon | tor | 7| TIEENEL

email:

Library File: C:\USERS\STEFF PICTON\QUANTUM GEOTECHNIC LTD\QUANTUM GEOTECHNICAL - COMPANY\GINT\QUANTUM\LIBRARY\QUANTUM 4-QGL012.GLB. Form Name: WINDOW SAMPLE PREC SPT WELL. Version 2.10.000, 24/08/15 Output By:



Contract : Tylorstown Phase 4 Gl W'”do‘lil"osamp'e
Client : RCTCC WSO05
. . Ground Level : 408.57 m A.O.D.
Date: 16/3/21 Job Number : Q0463 L oot Ordmance Datum
Location: Within receptor site C Engineer : Redstart Coordinates: ~ 302180.01 E
195666.33 N
Co-ordinates to National Grid
Samples Sample Run I ests SIRATA _
[]
Type |Diam. [Recovery SPT & Hand Vane | DP1T Red 15 | install/
Depth No. |@mm) | () | DePth Reslts (IQ;:)k DESCRIPTION Legend .k%?ID. = |Backfill
0.00- 050 B 1 Grass over soft dark grey slightly Xo X
- - (020 | sandy slighty gravelly SILT with x
rootlets and rare coal/charcoal. D
I 0.20 Gravel is fine to coarse sub-angular [ — o 40837
I B to sub-rounded Sandstone and |— — 4
(0.30) Mudstone — 4

3 Soft to firm orange and light brown o — 4
sandy very gravelly CLAY. Gravelis |— — -
r | 080-080 ) B2 050 \fine to coarse sub-angular to | 40807

| sub-rounded Sandstone and

100 ©30) | Mudstone

i B Grey slightly sandy Gravel. Gravel is
fine to medium angular to :

0.80- SPT(C) 50/140mm ™5 g5 \sub-angular Sandstone (HIGHLY 40777

16-9/30mm-27-23/65mm-- WEATHERED BRITHDIR
MEMBER)
WS refused at 0.80mbgl on bedrock

Remarks:  Dando terrier tracked window sampling rig WS marked out by QGL in liaison with client. Area CAT scanned, PAS survey undertaken
and hand pit undertaken

No groundwater encountered

Plas Newydd, Llanedi . m Pe

_?;\4 O0FQ Operalor. LOgged By' Sheet No. Pag?er All measuremlems in
&\Q%mﬁm ) oBses | spieon | tor | 7| TIEENEL

email:

Library File: C:\USERS\STEFF PICTON\QUANTUM GEOTECHNIC LTD\QUANTUM GEOTECHNICAL - COMPANY\GINT\QUANTUM\LIBRARY\QUANTUM 4-QGL012.GLB. Form Name: WINDOW SAMPLE PREC SPT WELL. Version 2.10.000, 24/08/15 Output By:



Contract : Tylorstown Phase 4 Gl W'”do‘lil"osamp'e
Client : RCTCC WSO06
. . Ground Level : 403.20 m A.O.D.
Date: 16/3/21 Job Number : Q0463 Lovilto Ordmance Datum
Location: Within receptor site C Engineer : Redstart Coordinates:  302197.22 E
195526.23 N
Co-ordinates to National Grid
Samples Sample Run I ests SIRATA _
[]
Type |Diam. [Recovery SPT & Hand Vane | DP1T Red 15 | install/
Depth No. |@mm) | () | DePth Reslts (IQ;:)k DESCRIPTION Legend .k%?ID. = |Backfill
0.00-1.00 B 1 Grass over soft dark grey slightly Xo X
- - (020 | sandy slighty gravelly SILT with x
rootlets and rare coal/charcoal. D
I 0.20 Gravel is fine to coarse sub-angular [ — 4 403.00
I B to sub-rounded Sandstone and |— — 4
(0.30) Mudstone — 4

3 Soft to firm orange and light brown o — 4
sandy very gravelly CLAY. Gravelis |— — -
0.50 \fine to coarse sub-angular to T T 40270

sub-rounded Sandstone and
Mudstone

i B Grey slightly sandy Gravel. Gravel is
| (050) | fine to medium angular to
sub-angular Sandstone (HIGHLY

- WEATHERED BRITHDIR
MEMBER)

=1 1.00 - SPT1 SPT (S) 50/275 00 — — 402.20
0 1.00 - 1. m .
; (7-8-7-8-15-20/50 ) WS refused at 1.00 bgl on bedrock

Remarks:  Dando terrier tracked window sampling rig WS marked out by QGL in liaison with client. Area CAT scanned, PAS survey undertaken
and hand pit undertaken

No groundwater encountered

Plas Newydd, Llanedi . m Pe

_?;\4 O0FQ Operalor. LOgged By' Sheet No. Pag?er All measuremlems in
&\Q%mﬁm ) oBses | spieon | tor | 7| TIEENEL

email:

Library File: C:\USERS\STEFF PICTON\QUANTUM GEOTECHNIC LTD\QUANTUM GEOTECHNICAL - COMPANY\GINT\QUANTUM\LIBRARY\QUANTUM 4-QGL012.GLB. Form Name: WINDOW SAMPLE PREC SPT WELL. Version 2.10.000, 24/08/15 Output By:



Contract : Tylorstown Phase 4 Gl W'”do‘lil"osamp'e
Client : RCTCC WSO07
. . Ground Level : 398.31 m A.O.D.
Date: 16/3/21 Job Number : Q0463 oot Ordmance Datum
Location: Within receptor site C Engineer : Redstart Coordinates: ~ 302304.20 E
195429.15 N
Co-ordinates to National Grid
Samples Sample Run I ests SIRATA _
- Depth Red | 2
Type |Diam. |Recovery SPT & Hand Vane - < |Install/
Depth No. |@mm) | () | DePth Reslts (IQ;:)k DESCRIPTION Legend .k%?ID. = |Backfill
0.00-1.00 B 1 Grass over soft dark grey slightly Xo X
- (0.15) | sandy slighty gravelly SILT with x
015 rootlets and rare coal/charcoal. ———"3 39816
B Gravel is fine to coarse sub-angular | [ =
| to sub-rounded Sandstone and o —|
Mudstone [——
- (045) | Soft to firm orange and light brown
sandy very gravelly CLAY. Gravel is
i fine to coarse sub-angular to - -
sub-rounded Sandstone and - —
0.60 \Mudstone / T [eer
B Grey slightly sandy Gravel. Gravelis | @@ .
| fine to medium angular to
sub-angular Sandstone (HIGHLY
- WEATHERED BRITHDIR
MEMBER)
=1 1.00 - SPT1 1.00- SPT(S)39 —(0.80)
1.00-1.40 B2 1' 4 (5-6-6-7-11-15)
| 45
- 100 -
- 1.40 - ES1
190. SPT2 140- o ﬁiggg?%mm.) 740 | WS refused at 1.40mbgl on bedrock 396.91

Remarks:  Dando terrier tracked window sampling rig WS marked out by QGL in liaison with client. Area CAT scanned, PAS survey undertaken
and hand pit undertaken

No groundwater encountered

Plas Newydd, Llanedi . m Pe

_?;\4 O0FQ Operalor. LOgged By' Sheet No. Pag?er All measuremlems in
&\Q%mﬁm ) oBses | spieon | tor | 7| TIEENEL

email:

Library File: C:\USERS\STEFF PICTON\QUANTUM GEOTECHNIC LTD\QUANTUM GEOTECHNICAL - COMPANY\GINT\QUANTUM\LIBRARY\QUANTUM 4-QGL012.GLB. Form Name: WINDOW SAMPLE PREC SPT WELL. Version 2.10.000, 24/08/15 Output By:



Contract : Tylorstown Phase 4 GI Borehole No.
Client: RCTCC WSo07
. . Ground Level 1 398.31 m A.O.D.
Date: 16/3/21 Job Number : Q0463 round Lev ot O e Datum
Location: Within receptor site C Engineer : Redstart Coordinates: ~ 302304.20 E
195429.15 N

Co-ordinates to National Grid

Plas Newydd, Llanedi

SA40FQ
Quantum Tel:
Geotech Fax:
email:

Operator:
G Blades

Logged By.
S Picton

Sheet No.
1 0f1

m Per
Page

2

All measurements in
metres unless
otherwise stated

Library File: C:\USERS\STEFF PICTON\QUANTUM GEOTECHNIC LTD\QUANTUM GEOTECHNICAL - COMPANY\GINT\QUANTUM\LIBRARY\QUANTUM 4-QGL012.GLB. Form Name: CORE PHOTOS. Version 5.0, 28/11/13
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APPENDIX IV — ENGINEERING GEOLOGIST’S TRIAL PIT LOGS

Tylorstown Phase 4 Gl QO0463/FR
Ground Investigation Factual Report April 2021



Contract : Tylorstown Phase 4 Gl Trial Pit No.
Client : RCTCC TPCO1
. . Ground Level : 411.09 mA.O.D.
Date: 4/3/21 Job Number : Q0463 Level to Ordnance Datum
Location: Within receptor site C Engineer : Redstart Coordinates: ~ 302035.56 E
195795.67 N
Co-ordinates to National Grid
S| Samples Tests Strata x
! [
g Type Depth b inti Red. | b
Depth Depth Test Results (Thick- escription Legend| Level
= P No. P ness) P 9 AoD. |3
0.00-0.60 BT MADE GROUND - Black dark grey slightly silty clayey GRAVEL with metal fragments.
S - + - - Gravel is fine to coarse angular to sub-angular Mudstone, clinker and coal
i I 0.20 - I ES1 | I
i I I | 0.60
i B 0.50 - - ES2 [ B
[ | 060-070 | D1 [ 0.60 Very soft to soft brown fibrous PEAT WL 41049
B L l B2 |
0.70-1.10 0.10 Light brown and orange sandy slightly silty clayey GRAVEL with low to medium [F=——= 1 41039
B3 070 . W=
L - - - - cobble content. Gravel is fine to coarse angular to sub-angular Mudstone and ) X
Sandstone. Cobbles are angular to sub-angular Sandstone lo- %
C 0 I I " 040 ;07@ Z
-1 T 1.00- mES3 [T B O—ij@
L L L L ) =
1.10-1.30 B4 1.10 Grey SANDSTONE. Recovered as sandy silty GRAVEL. Gravel is fine to coarse S 409.99
5 L L - M 020 angular to sub-angular Sandstone (HIGHLY WEATHERED BRITHDIR MEMBER) . ol
[ I I I 1.30 to terminated at 1.30mbgl, on Sandstone bedrock 409.79
PLAN Groundwater: No groundwater encountered Remarks: TP marked out by QGL in liaison with
client. Area CAT scanned and PAS survey
undertaken
<— 30 —>
% A Stability: Stable
05D B
C Shoring: N/A
Equipment Used: 9 tonne tracked 360 excavator
Plas Newydd, Llanedi . m Pe
_?;\4 O0FQ Operalor. LOgged By' Sheet No. Pag?er All me?suremlems in
Quantum for QGL S Picton 10f2 , ofherwise stated
emal:

Form Name: TP LOG. Version 2.11.000, 22/05/15 Output By: Steff Picton. Library File: CAUSERS\STEFF PICTON\QUANTUM GEOTECHNIC LTD\QUANTUM GEOTECHNICAL - COMPANY\GINNQUANTUMILIBRAR



Contract : Tylorstown Phase 4 GI Trial Pit No.

Client : RCTCC TPCO1
. . Ground Level : 411.09 m A.O.D.
Date: 4/3/21 Job Number : Q0463 round Lev L To O e Datum
Location: Within receptor site C Engineer : Redstart Coordinates: ~ 302035.56 E
195795.67 N
Co-ordinates to National Grid

Plas Newydd, Llanei . m P

?gfl O0FQ Operator. LOgged By' Sheet No. Pag?er All measuremlents in
&Q%ﬂl&gm For QGL S Picton 20f2 ofharvies siated

emal:

Form Name: TP LOG. Version 2.11.000, 22/05/15 Output By: Steff Picton. Library File: CAUSERS\STEFF PICTON\QUANTUM GEOTECHNIC LTD\QUANTUM GEOTECHNICAL - COMPANY\GINT\QUANTUM\LIBRARY\QL



Contract : Tylorstown Phase 4 Gl Trial Pit No.
Client : RCTCC TPC02
. . Ground Level : 407.68 m A.O.D.
Date: 4/3/21 Job Number : Q0463 Level 1o Ordnance Datum
Location: Within receptor site C Engineer : Redstart Coordinates: ~ 302048.41 E
195726.40 N
Co-ordinates to National Grid
S| Samples Tests Strata x
: [
O Depth Red. |+
m Type A P K
Depth No Depth Test Results | (Thick- Description Legend| Level |
S . ness) A.0.D.
0.00-0.60 BT MADE GROUND - Black dark grey slightly clayey silty GRAVEL with metal fragments.
S - + - - Gravel is fine to coarse angular to sub-angular Mudstone, clinker and coal
i I 0.20 - I ES1 [ i
i I I | 0.60
i B 0.50 - - ES2 |7 B
[ 060-070 [ B2 [ 0.60 Dark grey slightly clayey silty GRAVEL. Gravel is fine to coarse angular to %5 =°,] 40708
s F 070-110 [ B3 I 0.10 sub-angular Mudstone and Sandstone e 206.98
| | | | | 0.70 Grey slightly silty clayey gravelly SAND with low to medium cobble content. Gravelis |- — ’
fine to medium angular to sub-angular Mudstone and Sandstone. Cobbles are | G
B B B B " 0.40 angular to sub-angular Sandstone - r o
-1 100- [CES3 [ - e
[ | 110-120 | B4 [ 1.10 Grey SANDSTONE. Recovered as sandy silty GRAVEL. Gravel is fine to coarse — 406.58
3 - - - 0.10 angular to sub-angular Sandstone (HIGHLY WEATHERED BRITHDIR MEMBER) - — 20648
1.20 to terminated at 1.20mbgl, on Sandstone bedrock ’

PLAN Groundwater: No groundwater encountered Remarks: TP marked out by QGL in liaison with
client. Area CAT scanned and PAS survey
undertaken

<— 30 —»
% A Stability: Stable
05D B
C Shoring: N/A
Equipment Used: 9 tonne tracked 360 excavator
Plas Newydd, Llanedi . m Pe
_?;\4 O0FQ Operalor. LOgged By' Sheet No. Pag?er All measuremlems in
Quantum o QGL S Picton 10f2 ) otnerwise siated
emal:

Form Name: TP LOG. Version 2.11.000, 22/05/15 Output By: Steff Picton. Library File: CAUSERS\STEFF PICTON\QUANTUM GEOTECHNIC LTD\QUANTUM GEOTECHNICAL - COMPANY\GINNQUANTUMILIBRAR



Contract : Tylorstown Phase 4 GI Trial Pit No.

Client : RCTCC TPCO02
. . Ground Level : 407.68 m A.O.D.
Date: 4/3/21 Job Number : Q0463 round Lev et O atum
Location: Within receptor site C Engineer : Redstart Coordinates: ~ 302048.41 E
195726.40 N
Co-ordinates to National Grid

Plas Newydd, Llanei . m P

?gfl OFQ Operator. LOgged By' Sheet No. Pag?er All measurements in
&Q%ﬂl&gm for QGL S Picton 20f2 ofherviss St

emal:

Form Name: TP LOG. Version 2.11.000, 22/05/15 Output By: Steff Picton. Library File: CAUSERS\STEFF PICTON\QUANTUM GEOTECHNIC LTD\QUANTUM GEOTECHNICAL - COMPANY\GINT\QUANTUM\LIBRARY\QL



Contract : Tylorstown Phase 4 Gl Trial Pit No.
Client : RCTCC TPCO3
. . Ground Level : 409.76 m A.O.D.
Date: 4/3/21 Job Number : Q0463 Lovel 19 Ordnance Datum
Location: Within receptor site C Engineer : Redstart Coordinates: ~ 302142.21 E
195695.33 N
Co-ordinates to National Grid
S| Samples Tests Strata x
: [
g Type Depth b inti Red. | b
Depth Depth Test Results (Thick- escription L d| Level
= P No. P ness) P e9enel pop. |3
Grass over soft dark grey slightly sandy slighty gravelly SILT with rootlets and rare Xo X
- - + - M 0.20 coal/charcoal. Gravel is fine to coarse sub-angular to sub-rounded Sandstone and % x %
| | | ’ Mudstone x .
0.20-0.50 B1 0.20 Grey slightly silty clayey gravelly SAND with low to medium cobble content. Gravelis | o~ - | 409.56
B r 0.20- L EST L r fine to medium angular to sub-angular Mudstone and Sandstone. Cobbles are 7~707~
| | | | | 0.30 angular to sub-angular Sandstone =
T
[ I 050- r ES2 [ 0.50 Grey Gravel. Gravel is fine to medium angular to sub-angular SANDSTONE (HIGHLY 409.26
- - 0.60- B2 - 0.10 WEATHERED BRITHDIR MEMBER) 20976
0.60 to terminated at 0.60mbgl, on Sandstone bedrock )

PLAN Groundwater: No groundwater encountered Remarks: TP marked out by QGL in liaison with
client. Area CAT scanned and PAS survey
undertaken

<— 30 —>
% A Stability: Stable
05|P B
C Shoring: N/A
Equipment Used: 9 tonne tracked 360 excavator

Plas Newydd, Llanedi .
5‘\3‘81 Osgy I Operator: Logged By. Sheet No. rgazg All measurements in
Tel:

&Q%ﬂl&gm for QGL S Picton 10f2 , olerwios stated

emal:

Form Name: TP LOG. Version 2.11.000, 22/05/15 Output By: Steff Picton. Library File: CAUSERS\STEFF PICTON\QUANTUM GEOTECHNIC LTD\QUANTUM GEOTECHNICAL - COMPANY\GINNQUANTUMILIBRAR



Contract : Tylorstown Phase 4 GI Trial Pit No.

Client : RCTCC TPCO3
. . Ground Level : 409.76 m A.O.D.
Date: 4/3/21 Job Number : Q0463 round Lev e o O atum
Location: Within receptor site C Engineer : Redstart Coordinates: ~ 302142.21 E
195695.33 N
Co-ordinates to National Grid

Plas Newydd, Llanei . m P

%fl OFQ Operator. LOgged By' Sheet No. Pag?er All measurements in
&Q%ﬂl&gm for QGL S Picton 20f2 ofherviss St

emal:

Form Name: TP LOG. Version 2.11.000, 22/05/15 Output By: Steff Picton. Library File: CAUSERS\STEFF PICTON\QUANTUM GEOTECHNIC LTD\QUANTUM GEOTECHNICAL - COMPANY\GINT\QUANTUM\LIBRARY\QL



Contract : Tylorstown Phase 4 GI Trial Pit No.
Client : RCTCC TPCO4
. . Ground Level : 405.35 m A.O.D.
Date: 4/3/21 Job Number : Q0463 Lovel to Or dmance Datum
Location: Within receptor site C Engineer : Redstart Coordinates: ~ 302174.22 E
195592.52 N
Co-ordinates to National Grid
B Samples Tests Strata o
: L
Q Type Depth o Red. |
o Depth No Depth Test Results | (Thick- Description Legend| Level |3
e . ness) A.0.D.
Grass over soft dark grey slightly sandy slighty gravelly SILT with rootlets and rare Xo X
- 3 3 3 + coal/charcoal. Gravel is fine to coarse sub-angular to sub-rounded Sandstone and X x X
0.30 Mudstone x .
- [ 020- I ES1T [ I Yo
[ | 030-060 [ B1 [ 0.30 Orange grey and light brown slightly clayey silty sandy GRAVEL. Gravel is fine to °5 o0, 40505
- - - - - coarse sub-angular to sub-rounded Sandstone and Mudstone 706 0
0.30 N 3
i B 0.50 - - ES2 [ o 60_065
| L | | L0 L
0.60 Grey light brown slightly silty clayey sandy GRAVEL with medium to high cobble and [E=—= 1 40475
. h | Oxe 04
- - - - - boulder content. Gravel is fine to medium angular to sub-angular Sandstone. Cobbles [, ¥
and boulders are sub-angular to angular Sandstone (POSSIBLE HIGHLY o g
i I I I WEATHERED BRITHDIR MEMBER) o= 0
L | | | | A4
O _X—0 H
—1 ™ 100 B2 [ = ?% 0
e {
B L | ES3 | | 0.90 -~ %5
S
| | | | | A
O
ol o [ o
| | | | L2
1.50-1.70 B3 150 Grey silty sandy GRAVEL. Gravel is fine to coarse angular to sub-angular Sandstone | . . . . . 403.85
- o - o " 0.20 (HIGHLY WEATHERED BRITHDIR MEMBER) . o
[ I I I 170 to terminated at 1.70mbgl, on Sandstone bedrock 403.65
PLAN Groundwater: No groundwater encountered Remarks: TP marked out by QGL in liaison with
client. Area CAT scanned and PAS survey
undertaken
<— 30 —>
% A Stability: Stable
05D B
C Shoring: N/A
Equipment Used: 9 tonne tracked 360 excavator
Plas Newydd, Llanedi . m Per
_?;\4OFQ Operalor. LOgged By' Sheet No. Page All measuremlems in
: . 1
Quantum Fac QGL S Picton 10f2 ) ofherviss St
email:

Form Name: TP LOG. Version 2.11.000, 22/05/15 Output By: Steff Picton. Library File: CAUSERS\STEFF PICTON\QUANTUM GEOTECHNIC LTD\QUANTUM GEOTECHNICAL - COMPANY\GINNQUANTUMILIBRAR



Contract : Tylorstown Phase 4 GI Trial Pit No.

Client : RCTCC TPCO04
. . Ground Level : 405.35 m A.O.D.
Date: 4/3/21 Job Number : Q0463 round Lev et O atum
Location: Within receptor site C Engineer : Redstart Coordinates: ~ 302174.22 E
195592.52 N
Co-ordinates to National Grid

Plas Newydd, Llanedi . m P

.?gwaQ Operator. LOgged By' Sheet No. Pag?er All measuremlems in
&Q%?Jéit‘m Fac QGL S Picton 20f2 otnerwise siated

email:

Form Name: TP LOG. Version 2.11.000, 22/05/15 Output By: Steff Picton. Library File: CAUSERS\STEFF PICTON\QUANTUM GEOTECHNIC LTD\QUANTUM GEOTECHNICAL - COMPANY\GINT\QUANTUM\LIBRARY\QL



Contract : Tylorstown Phase 4 GI Trial Pit No.
Client : RCTCC TPCO5
. . Ground Level : 399.40 mA.O.D.
Date: 4/3/21 Job Number : Q0463 Dot to Ordmance Datum
Location: Within receptor site C Engineer : Redstart Coordinates: ~ 302186.24 E
195476.04 N
Co-ordinates to National Grid
B Samples Tests Strata o
: L
g Type Depth b inti Red. |k
Depth Depth Test Results (Thick- escription Legend| Level
e P No. P ness) P 9 A.0O.D. 2
Grass over soft dark grey slightly sandy slighty gravelly SILT with rootlets and rare Xo X
- 3 3 3 + coal/charcoal. Gravel is fine to coarse sub-angular to sub-rounded Sandstone and X x X
0.30 Mudstone x .
- [ 020- r ES1 [ i Yo
[ | 030-090 [ B1 [ 0.30 Soft to firm orange with light brown slightly clayey silty sandy GRAVEL. Gravelis fine | o. -~ .| 399.10
L - - - - to coarse sub-angular to sub-rounded Sandstone and Mudstone 7*70*7
- [ o0s50- rES2 [ r & —|
i I I 0.60
F ot ot * |
F ot ot * B
C0 I I 080 | Grey brown siighlly sandy sity clayey GRAVEL with medium fo high cobble and %5 o, | 39850
—1 1.00- ~ B2 - - boulder content. Gravel is fine to medium angular to sub-angular Sandstone. Cobbles |, ><§
ES3 and boulders are sub-angular to angular Sandstone (HIGHLY WEATHERED
[ I I I I BRITHDIR MEMBER) % 9@
- 3 3 L 075 Peg
o9
0 o f D 2%
L L L L L (%OXQ
[ I I I i Q
| | 170 B3 | 1.65 Grey SANDSTONE bedrock (BRITHDIR MEMBER) . . 397.75
o Es4 \0.05_/ | to terminated at 1.70mbgl, on Sandstone bedrock 397.70
1.70
PLAN Groundwater: No groundwater encountered Remarks: TP marked out by QGL in liaison with
client. Area CAT scanned and PAS survey
undertaken
<— 30 —>
% A Stability: Stable
05D B
C Shoring: N/A
Equipment Used: 9 tonne tracked 360 excavator
Plas Newydd, Llanedi . m Pe
_?;\4 OFQ Operator: Logged By. Sheet No. Pag?er All measuremlems in
Quantum o QGL S Picton 10f2 ) otnerwise siated
emal:

Form Name: TP LOG. Version 2.11.000, 22/05/15 Output By: Steff Picton. Library File: CAUSERS\STEFF PICTON\QUANTUM GEOTECHNIC LTD\QUANTUM GEOTECHNICAL - COMPANY\GINNQUANTUMILIBRAR



Contract : Tylorstown Phase 4 GI Trial Pit No.

Client : RCTCC TPCO5
- . Ground Level : 399.40 m A.O.D.
Date: 4/3/21 Job Number : Q0463 round Lev el 0 O e Datum
Location: Within receptor site C Engineer : Redstart Coordinates: ~ 302186.24 E
195476.04 N
Co-ordinates to National Grid

Plas Newydd, Llanedi

. P
_?34 O0FQ Operanr. LOgged By' Sheet No. rgag%r All measuremlems in
&Q%?Jéit‘m Fac QGL S Picton 20f2 ofharvies siated

email:

Form Name: TP LOG. Version 2.11.000, 22/05/15 Output By: Steff Picton. Library File: CAUSERS\STEFF PICTON\QUANTUM GEOTECHNIC LTD\QUANTUM GEOTECHNICAL - COMPANY\GINT\QUANTUM\LIBRARY\QL



Contract : Tylorstown Phase 4 Gl Trial Pit No.
Client : RCTCC TPCO06
. . Ground Level : 402.23 mA.O.D.
Date: 4/3/21 Job Number : Q0463 Lot e Ordnance Datum
Location: Within receptor site C Engineer : Redstart Coordinates: ~ 302257.37 E
195498.17 N
Co-ordinates to National Grid
S| Samples Tests Strata x
: [
g Type Depth b inti Red. | b
Depth Depth Test Results (Thick- escription Legend| Level
= P No. P ness) P 9 AoD. |3
Grass over soft dark grey slightly sandy slighty gravelly SILT with rootlets and rare Xo X
- - + - M 0.20 coal/charcoal. Gravel is fine to coarse sub-angular to sub-rounded Sandstone and % x %
| | | : Mudstone x .
| gig gzg | EBS11 | | 0.20 Orange and light brown slightly clayey silty sandy GRAVEL. Gravel is fine to coarse  [°77_,°,| 402.03
B sub-angular to sub-rounded Sandstone and Mudstone 06 0
| L | | | 0.30 ro o
Qo 0
Lo 0
[ I 050-060 [ B2 [ 0.50 Grey silty sandy GRAVEL with medium to high cobble and boulder content. Gravelis | O 401.73
L L 0.50 - L ES2 | 0.05 fine to medium angular to sub-angular Sandstone. Cobbles and boulders are \ 401.68 A
0.60- B3 055 ub-angular to angular Sandstone (HIGHLY WEATHERED BRITHDIR MEMBER) // 20163
0.05 brey SANDSTONE boulder/bedrock
0.60 Terminated at 0.60mbgl, on possible Sandstone boulder/bedrock
PLAN Groundwater: No groundwater encountered Remarks: TP marked out by QGL in liaison with
client. Area CAT scanned and PAS survey
undertaken
<— 30 —>
% A Stability: Stable
05D B
C Shoring: N/A
Equipment Used: 9 tonne tracked 360 excavator
Plas Newydd, Llanedi . m Pe
_?;\4 O0FQ Operalor. LOgged By' Sheet No. Pag?er All measuremlems in
Quantum Foc QGL S Picton 10f2 otnerwise siated
emalil: 4

Form Name: TP LOG. Version 2.11.000, 22/05/15 Output By: Steff Picton. Library File: CAUSERS\STEFF PICTON\QUANTUM GEOTECHNIC LTD\QUANTUM GEOTECHNICAL - COMPANY\GINNQUANTUMILIBRAR



Contract : Tylorstown Phase 4 GI Trial Pit No.

Client : RCTCC TPCO06
. . Ground Level : 402.23 m A.O.D.
Date: 4/3/21 Job Number : Q0463 round Lev et O atum
Location: Within receptor site C Engineer : Redstart Coordinates: ~ 302257.37 E
195498.17 N
Co-ordinates to National Grid

JOB NAME: 47iofs1oun Plase

JOB NUMBER:

TRIAL PIT NUMBER: 77 &

Plas Newydd, Llanei . m P

?gfl O0FQ Operator. LOgged By' Sheet No. Pag?er All measuremlents in
&Q%ﬂl&gm For QGL S Picton 20f2 ofharvies siated

emal:

Form Name: TP LOG. Version 2.11.000, 22/05/15 Output By: Steff Picton. Library File: CAUSERS\STEFF PICTON\QUANTUM GEOTECHNIC LTD\QUANTUM GEOTECHNICAL - COMPANY\GINT\QUANTUM\LIBRARY\QL



Contract : Tylorstown Phase 4 GI Trial Pit No.
Client : RCTCC TPCO7
. . Ground Level : 399.47 mA.O.D.
Date: 4/3/21 Job Number : Q0463 Dot to Ordmance Datum
Location: Within receptor site C Engineer : Redstart Coordinates: ~ 302260.33 E
195412.88 N
Co-ordinates to National Grid
_; Samples Tests Strata o
- w
g Type Depth b inti Red. |k
Depth Depth Test Results (Thick- escription L d| Level
e P No. P ness) P egen A.0O.D. 2
Grass over soft dark grey slightly sandy slighty gravelly SILT with rootlets and rare Xo X
- 3 3 3 + coal/charcoal. Gravel is fine to coarse sub-angular to sub-rounded Sandstone and X x X
0.30 Mudstone x .
- [ 020- r ES1 [ i Yo
| 030-080 [ B1 [ 0.30 Orange and light brown slightly silty clayey SAND. Sand is fine to coarse T — ] 39917
- [ o0s0- [ Es2 [ - A
5 L L | 0.50 - —
[ I I I 0.80 Grey silty sandy GRAVEL with medium to high cobble and boulder content. Gravel is %2 007 398.67
- o - o o fine to medium angular to sub-angular Sandstone. Cobbles and boulders are 0 Xd
sub-angular to angular Sandstone (HIGHLY WEATHERED BRITHDIR MEMBER) @O
-1 100- [ B2 [ - 0
ES3 9
|| i i i o 4
| | | | | g 0
09
A | o
L L L L L (%O@
| I ! 0P
o0
L a L a = 0 OX@
L | L | | 1.90 % %
x
Q
gg x
~2 [~ 200-270 [ B3 [ B Yo 6
L | 200- | Es4 | L \] gg
i I I I I 0
o 0
i I I I I o J
L L R L L X0
9 <2
i B B B B X
|| | o0
2.70 to terminated at 2.70mbgl|, sides collapsing little progress being made 396.77
PLAN Groundwater: No groundwater encountered Remarks: TP marked out by QGL in liaison with
client. Area CAT scanned and PAS survey
undertaken
<— 30 —»
% A Stability: Unstable and collapsing below 1.50mbgl
0.5(D B
C Shoring: N/A
Equipment Used: 9 tonne tracked 360 excavator
Plas Newydd, Llanedi .
.?Si o%/y I Operator: Logged By. Sheet No. rgazg All measuremlems in
&Q%?Jéit‘m Fac QGL S Picton 10f2 , ofharwies stated
emal:

Form Name: TP LOG. Version 2.11.000, 22/05/15 Output By: Steff Picton. Library File: CAUSERS\STEFF PICTON\QUANTUM GEOTECHNIC LTD\QUANTUM GEOTECHNICAL - COMPANY\GINNQUANTUMILIBRAR



Contract : Tylorstown Phase 4 GI Trial Pit No.

Client : RCTCC TPCO7
. . Ground Level : 399.47 m A.0.D.
Date: 4/3/21 Job Number : Q0463 round Lev e o O atum
Location: Within receptor site C Engineer : Redstart Coordinates: ~ 302260.33 E
195412.88 N
Co-ordinates to National Grid

Plas Newydd, Llanedi . m P

.?gwaQ Operator. LOgged By' Sheet No. Pag?er All measuremlems in
&Q%?Jéit‘m Fac QGL S Picton 20f2 otnerwise siated

email:

Form Name: TP LOG. Version 2.11.000, 22/05/15 Output By: Steff Picton. Library File: CAUSERS\STEFF PICTON\QUANTUM GEOTECHNIC LTD\QUANTUM GEOTECHNICAL - COMPANY\GINT\QUANTUM\LIBRARY\QL
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APPENDIXV —CBR TEST RESULTS

Tylorstown Phase 4 Gl QO0463/FR
Ground Investigation Factual Report April 2021



Plas Newydd, Llanedi,
Pontarddulais, Swansea

Quantum Quantum Geotech SA4 OFQ
Tel.: 01554 744880
| Determination of CBR Using the Plate Load Test to BS 1377: Part 9: 1990, TP09 & IAN73/06 Rev.1
Client Name: Redstart
Client Address:
Contract Name: Tylerstown Phase 4 Gl [Contract No.: | Qo463
Site Reference: 1 Lab. Reference: 1.1 Date Tested: 12/03/2021
Sample Location: CBR1 Date Received: 12/03/2021
Material Description: Brown sandy gravelly CLAY
Supplier: | In-Situ Source: In-Situ
Depth Below Ground Level: 0.3 Reaction Load: 8 Tonne Tracked Excavator
Plate Diameter (mm): 300 Plate Area (mz): 0.071
Load v Settlement
100.0
Settlement| Load [ Settlement 90.0 ——
(mm) (KN/m?) | Time (min) =~ 80.0 = ;4——
0.00 0.0 0 £ 700 A
0.33 49.5 2 ¥ 600 o ==
~ . =
0.58 59.2 2 c‘g 50.0 p— —
0.77 63.8 2 S 400 "
()] -
1.06 72.2 2 2 300 _ L=
1.43 78.7 2 < 200 =7
10.0 /
Derived 0.0
Load At 75.5 0.00 0.25 0.50 0.75 1.00 1.25 1.50
1.25mm Settlement (mm)
Modulus Of Subgrade Reaction (ks4,)(MN/m2/m) 27
Equivalent CBR Value (%) 2.8
Remarks:
Signed: A'](mes

Position: Project Manager
Dated: 12 March 2021




Quantum

Quantum Geotech

Plas Newydd, Llanedi,
Pontarddulais, Swansea
SA4 OFQ

Tel.: 01554 744880

Determination of CBR Using the Plate Load Test to BS 1377: Part 9: 1990, TP09 & IAN73/06 Rev.1

Client Name: Redstart

Client Address:

Contract Name: Tylerstown Phase 4 Gl [Contract No.: | Qo463
Site Reference: 2 Lab. Reference: 1.2 Date Tested: 12/03/2021
Sample Location: CBR 2 Date Received: 12/03/2021

Material Description:

MADE GROUND: Black silty slightly sandy Gravel (Colliery Spoil)

Supplier: | In-Situ Source: In-Situ
Depth Below Ground Level: 0.3 Reaction Load: 8 Tonne Tracked Excavator
Plate Diameter (mm): 300 Plate Area (mz): 0.071
Load v Settlement
60.0
Settlement | Load [ Settlement
(mm) (KN/m?) | Time (min) = 50.0 ——
0.00 0.0 0 £ e
0.27 31.7 2 =3 — =
0.55 35.6 2 B 300 — -
0.78 38.2 2 3 / P
1.05 41.4 2 £ 200 /=
1.31 44.7 2 =3 - /
10.0
Derived 0.0
Load At 43.9 0.00 0.25 0.50 0.75 1.00 1.25 1.50
1.25mm Settlement (mm)
Modulus Of Subgrade Reaction (ks4,)(MN/m2/m) 15
Equivalent CBR Value (%) 1.1

Remarks:

Signed:
Position:
Dated:

Project Manager
12 March 2021

A'](mes




Quantum

Quantum Geotech

Plas Newydd, Llanedi,
Pontarddulais, Swansea
SA4 OFQ

Tel.: 01554 744880

Determination of CBR Using the Plate Load Test to BS 1377: Part 9: 1990, TP09 & IAN73/06 Rev.1

Client Name: Redstart

Client Address:

Contract Name: Tylerstown Phase 4 Gl [Contract No.: | Qo463
Site Reference: 3 Lab. Reference: 1.3 Date Tested: 12/03/2021
Sample Location: CBR3 Date Received: 12/03/2021

Material Description:

MADE GROUND: Black silty slightly sandy Gravel (Colliery Spoil)

Supplier: | In-Situ Source: In-Situ
Depth Below Ground Level: 0.3 Reaction Load: 8 Tonne Tracked Excavator
Plate Diameter (mm): 300 Plate Area (mz): 0.071
Load v Settlement
80.0
Settlement| Load | Settlement 70.0 = /:‘
(mm) (KN/m?) | Time (min) T 600 //
0.00 0.0 0 E™ —=
2 ~
0.28 39.8 2 ¥ 50.0 e
0.53 46.3 2 § 40.0 —
0.76 56.0 2 3 200 i
() . -
1.05 62.5 2 = =
2 20.0
1.31 68.9 2 < ///
10.0
Derived 0.0
Load At 67.5 0.00 0.25 0.50 0.75 1.00 1.25 1.50
1.25mm Settlement (mm)
Modulus Of Subgrade Reaction (ks4,)(MN/m2/m) 24
Equivalent CBR Value (%) 2.3

Remarks:

Signed:
Position:
Dated:

Project Manager
12 March 2021

A'](mes




Plas Newydd, Llanedi,
Pontarddulais, Swansea

Quantum Quantum Geotech SA4 OFQ
Tel.: 01554 744880
| Determination of CBR Using the Plate Load Test to BS 1377: Part 9: 1990, TP09 & IAN73/06 Rev.1
Client Name: Redstart
Client Address:
Contract Name: Tylerstown Phase 4 Gl [Contract No.: | Qo463
Site Reference: 4 Lab. Reference: 1.4 Date Tested: 12/03/2021
Sample Location: CBR 4 Date Received: 12/03/2021
Material Description: Brownish grey Rock
Supplier: | In-Situ Source: In-Situ
Depth Below Ground Level: 0.3 Reaction Load: 8 Tonne Tracked Excavator
Plate Diameter (mm): 300 Plate Area (mz): 0.071
Load v Settlement
1000.0
Settlement| Load [ Settlement 900.0 —
(mm) (KN/m?) | Time (min) — 800.0 ==
E =
0.00 0.0 0
S 7000 /
0.26 295.7 2 X 600.0 =
0.56 | 490.1 2 B 5000 ;/ -
0.84 619.6 2 .: 400.0 // -
1.03 700.6 2 £ 3000 =
1.33 833.4 2 < 5000 Zs
100.0 //
Derived 0.0
Load At 798.4 0.00 0.25 0.50 0.75 1.00 1.25 1.50
1.25mm Settlement (mm)
Modulus Of Subgrade Reaction (ks4,)(MN/m2/m) 281
Equivalent CBR Value (%) 169.1
Remarks:
Signed: A'](mes

Position: Project Manager
Dated: 12 March 2021




Plas Newydd, Llanedi,
Pontarddulais, Swansea

Quantum Quantum Geotech SA4 OFQ
Tel.: 01554 744880
| Determination of CBR Using the Plate Load Test to BS 1377: Part 9: 1990, TP09 & IAN73/06 Rev.1
Client Name: Redstart
Client Address:
Contract Name: Tylerstown Phase 4 Gl [Contract No.: | Qo463
Site Reference: 5 Lab. Reference: 1.5 Date Tested: 12/03/2021
Sample Location: CBR5 Date Received: 12/03/2021
Material Description: MADE GROUND: Black silty slightly sandy Gravel (Colliery Spoil)
Supplier: | In-Situ Source: In-Situ
Depth Below Ground Level: 0.3 Reaction Load: 8 Tonne Tracked Excavator
Plate Diameter (mm): 300 Plate Area (mz): 0.071
Load v Settlement
90.0
Settlement| Load | Settlement 80.0 =
2 . . - =
(mm) (KN/m?) | Time (min) ;‘E 70.0 —=
0.00 0.0 0 S 600 = ——=
0.24 30.1 2 £ 50'0 —
0.50 49.5 2 B ==
0.75 56.0 2 S 400 -
1.00 62.5 2 £ 300 e
1.34 68.9 2 < 200 +— 7
10.0
Derived 0.0
Load At 67.2 0.00 0.25 0.50 0.75 1.00 1.25 1.50
1.25mm Settlement (mm)
Modulus Of Subgrade Reaction (ks4,)(MN/m2/m) 24
Equivalent CBR Value (%) 2.3
Remarks:
Signed: A'](mes

Position: Project Manager
Dated: 12 March 2021




Quantum

Quantum Geotech

Plas Newydd, Llanedi,
Pontarddulais, Swansea

SA4 OFQ

Tel.: 01554 744880

Determination of CBR Using the Plate Load Test to BS 1377: Part 9: 1990, TP09 & IAN73/06 Rev.1

Client Name: Redstart
Client Address:
Contract Name: Tylerstown Phase 4 Gl [Contract No.: | Qo463
Site Reference: 6 Lab. Reference: 1.6 Date Tested: 12/03/2021
Sample Location: CBR 6 Date Received: 12/03/2021
Material Description: MADE GROUND: Black silty slightly sandy Gravel (Colliery Spoil)
Supplier: | In-Situ Source: In-Situ
Depth Below Ground Level: 0.3 Reaction Load: 8 Tonne Tracked Excavator
Plate Diameter (mm): 300 Plate Area (mz): 0.071
Load v Settlement
80.0
Settlement| Load | Settlement 70.0 //;
(mm) (KN/m?) | Time (min) T 600 /.V
0.00 0.0 0 £~ —
2 >
0.22 43.0 2 £ 500 -
0.51 495 2 § 40.0 e e
0.77 56.0 2 3 300 / ==
$ 30.
1.02 62.5 2 2 S
2 20.0 =
1.30 68.9 2 < /
10.0
Derived 0.0
Load At 67.8 0.00 0.25 0.50 0.75 1.00 1.25 1.50
1.25mm Settlement (mm)

Modulus Of Subgrade Reaction (ks4,)(MN/m2/m)

24

Equivalent CBR Value (%)

2.4

Remarks:

Signed:
Position:
Dated:

Project Manager
12 March 2021

A'](mes
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APPENDIX VI = POST FIELDWORK MONITORING RESULTS

Tylorstown Phase 4 Gl QO0463/FR
Ground Investigation Factual Report April 2021
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LANDGAS & GROUNDWATER MONITORING RECORD SHEET

Pagelof1l

Project Name: Tylorstown Phase 4 GI

Project No.: Q0463 Installation Date:
. . Installation Response
BH/TP No.: BHOL GL (mAOD)  [Pipe Type Denth (mbal) | Zone (b Quantum
. A 50 20.00 17.00-20.00 Geotech
lisiuisis Usesk Water Dip Meter Probe, GA2000 405.06

Gas Anaylser

Atmos Differential Flow CH, CO, 0, CcoO H,S HoleDepth Local Weather
Water Level
Pipe Date Time (24hrs) Pressure Well Pressure Remarks
mBar mBar L/hr % % % ppm ppm mbgl mAOD mbgl mAOD Recent Current
A 19.03.21 09:30 982 -0.26 0.0 0.0 1.0 20.8 0 0 DRY 20.00 385.06 Cloudy Cloudy
A 06.04.21 08:00 980 0.16 0.0 0.0 1.2 20.6 0 0 DRY 20.00 385.06 Fine Snowing




LANDGAS & GROUNDWATER MONITORING RECORD SHEET

Page 1of 1
Project Name: Tylorstown Phase 4 GI
Project No.: Q0463 Installation Date:
. . Installation Response t
BH/TP No.: GL (mAOD T
, wom Jres N Quantum
’ - Geotech
X Water Dip Meter Probe, GA2000 A 50 24.00 21.00-24.00
Instruments Used: 404.82
Gas Anaylser
Atmos Differential Flow CH, CO, 0, CcoO H,S HoleDepth Local Weather
Water Level
Pipe Date Time (24hrs) Pressure Well Pressure Remarks
mBar mBar L/hr % % % ppm ppm mbgl mAOD mbgl mAOD Recent Current
A 19.03.21 09:45 982 0.50 0.0 0.0 0.2 21.4 0 0 23.20 381.62 24.00 380.82 Cloudy Cloudy Insufficient water for sample
A 06.04.21 08:15 980 0.23 0.0 0.0 0.4 20.8 0 0 DRY 24.00 380.82 Fine Cloudy




LANDGAS & GROUNDWATER MONITORING RECORD SHEET

Pagelof1l

Project Name: Tylorstown Phase 4 GI

Project No.: Q0463 Installation Date:
. . Installation Response
BH/TP No.: BHO3 GL (mAOD)  [Pipe Type Denth (mbal) | Zone (b Quantum
. A 50 8.00 5.00-8.00 Geotech
lisiuisis Usesk Water Dip Meter Probe, GA2000 397.6

Gas Anaylser

Atmos Differential Flow CH, CO, 0, CcoO H,S HoleDepth Local Weather
Water Level
Pipe Date Time (24hrs) Pressure Well Pressure Remarks
mBar mBar L/hr % % % ppm ppm mbgl mAOD mbgl mAOD Recent Current
A 19.03.21 10:30 983 0.13 0.0 0.0 0.5 21.2 0 0 DRY 8.00 389.60 Cloudy Cloudy
A 06.04.21 08:30 981 0.25 0.0 0.0 0.7 21.0 0 0 DRY 8.00 389.60 Fine Snowing




LANDGAS & GROUNDWATER MONITORING RECORD SHEET

Pagelof1l
Project Name: Tylorstown Phase 4 GI
Project No.: Q0463 Installation Date:
. . Installation Response t
BH/TP No.: GL (mAOD T
] D) ove e oo T Rosoree Quantum
’ - Geotech
X Water Dip Meter Probe, GA2000 A 50 20.00 17.00-20.00
Instruments Used: 408.57
Gas Anaylser
Atmos Differential Flow CH, CO, 0, CcoO H,S HoleDepth Local Weather
Water Level
Pipe Date Time (24hrs) Pressure Well Pressure Remarks
mBar mBar L/hr % % % ppm ppm mbgl mAOD mbgl mAOD Recent Current
A 19.03.21 10:00 982 3.00 0.0 0.0 0.6 18.2 0 0 19.85 388.72 20.00 388.57 Cloudy Cloudy Insufficient water for sample
A 06.04.21 08:45 980 0.24 0.0 0.0 0.8 19.8 0 0 DRY 20.00 388.57 Fine Snowing




LANDGAS & GROUNDWATER MONITORING RECORD SHEET

Pagelof1l

Project Name: Tylorstown Phase 4 GI

Project No.: Q0463 Installation Date:
. . Installation Response
BH/TP No.: BHO6 GL (mAOD)  [Pipe Type Denth (mbal) | Zone (b Quantum
. A 50 20.00 17.00-20.00 Geotech
lisiuisis Usesk Water Dip Meter Probe, GA2000 20319

Gas Anaylser

Atmos Differential Flow CH, CO, 0, CcoO H,S HoleDepth Local Weather
Water Level
Pipe Date Time (24hrs) Pressure Well Pressure Remarks
mBar mBar L/hr % % % ppm ppm mbgl mAOD mbgl mAOD Recent Current
A 19.03.21 10:45 983 1.25 0.0 0.0 0.1 20.2 0 0 DRY 20.00 383.19 Cloudy Cloudy
A 06.04.21 09:00 980 0.23 0.0 0.0 1.0 20.3 0 0 DRY 20.00 383.19 Fine Snowing




LANDGAS & GROUNDWATER MONITORING RECORD SHEET

Pagelof1l
Project Name: Tylorstown Phase 4 GI
Project No.: Q0463 Installation Date:
. . Installation Response t
BH/TP No.: GL (mAOD T
] D) ove e oo T Rosoree Quantum
’ - Geotech
X Water Dip Meter Probe, GA2000 A 50 8.00 5.00-8.00
Instruments Used: 398.31
Gas Anaylser
Atmos Differential Flow CH, CO, 0, CcoO H,S HoleDepth Local Weather
Water Level
Pipe Date Time (24hrs) Pressure Well Pressure Remarks
mBar mBar L/hr % % % ppm ppm mbgl mAOD mbgl mAOD Recent Current
A 19.03.21 10:15 983 0.08 0.0 0.0 0.2 21.1 0 0 6.43 391.88 8.00 390.31 Cloudy Cloudy Sample taken
A 06.04.21 09:15 980 0.23 0.0 0.0 0.5 20.3 0 0 DRY 8.00 390.31 Fine Snowing




LANDGAS & GROUNDWATER MONITORING RECORD SHEET

Pagelof1l

Project Name: Tylorstown Phase 4 GI

Project No.: Q0463 Installation Date:
o _ it ] Installation Response
BH/TP No.: BHO1A - Old existing GL (mAOD)  |Pipe Type Denth (mbal) | Zone (b Qua { ]tu Im
A
. Water Dip Meter Probe, GA2000 A 19 G eotech
Instruments Used:

Gas Anaylser

Atmos Differential Flow CH, CO, 0, CcoO H,S HoleDepth Local Weather
Water Level
Pipe Date Time (24hrs) Pressure Well Pressure Remarks
mBar mBar L/hr % % % ppm ppm mbgl mAOD mbgl mAOD Recent Current
A 19.03.21 11:00 983 0.10 0.0 0.0 0.1 214 0 0 DRY 65.00 Cloudy Cloudy
A 06.04.21 09:30 980 0.21 0.0 0.0 0.2 21.2 0 0 DRY 65.00 Fine Snowing




LANDGAS & GROUNDWATER MONITORING RECORD SHEET

Pagelof1l

Project Name: Tylorstown Phase 4 GI

Project No.: Q0463 Installation Date:
o _ it ] Installation Response
BH/TP No.: BHO2A - Old existing GL (mAOD)  |Pipe Type Denth (mbal) | Zone (b Qua { ]tu Im
A
. Water Dip Meter Probe, GA2000 A 19 G eotech
Instruments Used:

Gas Anaylser

Atmos Differential Flow CH, CO, 0, CcoO H,S HoleDepth Local Weather
Water Level
Pipe Date Time (24hrs) Pressure Well Pressure Remarks
mBar mBar L/hr % % % ppm ppm mbgl mAOD mbgl mAOD Recent Current
A 19.03.21 11:15 983 0.10 0.0 0.0 0.3 20.9 0 0 DRY 70.00 Cloudy Cloudy
A 06.04.21 09:45 980 0.23 0.0 0.0 0.1 21.0 0 0 DRY 70.00 Fine Snowing




LANDGAS & GROUNDWATER MONITORING RECORD SHEET

Pagelof1l

Project Name: Tylorstown Phase 4 GI

Project No.: Q0463 Installation Date:
o _ it ] Installation Response
BH/TP No.: BHO3A - Old existing GL (mAOD)  |Pipe Type Denth (mbal) | Zone (b Qua { ]tu Im
A
. Water Dip Meter Probe, GA2000 A 19 G eotech
Instruments Used:

Gas Anaylser

Atmos Differential Flow CH, CO, 0, CcoO H,S HoleDepth Local Weather
Water Level
Pipe Date Time (24hrs) Pressure Well Pressure Remarks
mBar mBar L/hr % % % ppm ppm mbgl mAOD mbgl mAOD Recent Current
A 19.03.21 11:30 983 0.10 0.0 0.0 0.1 213 0 0 DRY 69.00 Cloudy Cloudy
A 06.04.21 10:00 980 0.23 0.0 0.0 0.0 214 0 0 DRY 69.00 Fine Snowing
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APPENDIX VIl - GEOTECHNICAL LABORATORY TEST CERTIFICATES

Tylorstown Phase 4 Gl QO0463/FR
Ground Investigation Factual Report April 2021
ViI



Mo GSTL

UKAS

TESING GEO Site & Testing Services Ltd
2788

Contract Number: 53030

Client Ref: Q0463 Report Date: 31-03-2021
Client PO:

Client Quantum Geotechnic Ltd
Ty Berwig
Bynea
Llanelli.
Carmarthenshire.
SA14 9ST

Contract Title: Tylorstown Phase 4 Gl
For the attention of: Steffan Picton

Date Received: 17-03-2021
Date Completed: 31-03-2021

Test Description Qty

Moisture Content 18
BS 1377:1990 - Part 2 : 3.2 - * UKAS

4 Point Liquid & Plastic Limit 11
BS 1377:1990 - Part 2 : 4.3 & 5.3 - * UKAS

PSD Wet Sieve method 20
BS 1377:1990 - Part 2 : 9.2 - * UKAS

PSD: Sedimentation by pipette carried out with Wet Sieve (Wet Sieve must also be selected) 1
BS 1377:1990 - Part 2 : 9.4 - * UKAS

Organic Matter Content-dichromate method 8
Sub-contracted Test - @ Non Accredited Test

Acid Soluble Sulphate 7
Sub-contracted Test - @ Non Accredited Test

Water Soluble Sulphate 2:1 extract 5
Sub-contracted Test - @ Non Accredited Test

servations and Interpretations are outside the UKAS Accreditation
- denotes test included in laboratory scope of accreditation
# - denotes test carried out by approved contractor

@ - denotes non accredited tests

Notes: Oh
NOtes: OB
*

This certificate is issued in accordance with the accreditation requirements of the United Kingdom Accreditation Service. The results reported herein
relate only to the material supplied to the laboratory. This certificate shall not be reproduced except in full, without the prior written approval of the laboratory.

Approved Signatories:
Emma Sharp (Office Manager) - Paul Evans (Quality/Technical Manager) - Richard John (Advanced Testing Manager)
Shaun Jones (Laboratory manager) - Wayne Honey (Administrative/Quality Assistant)

GEO Site & Testing Services Ltd
Unit 3-4, Heol Aur, Dafen Ind Estate, Dafen, Llanelli, Carmarthenshire SA14 8QN
Tel: 01554 784040 Fax: 01554 784041 info@gstl.co.uk gstl.co.uk



Mo GSTL

UKAS

TESING GEO Site & Testing Services Ltd
2788

Contract Number: 53030

Test Description Qty

pH value of soil 7
Sub-contracted Test - @ Non Accredited Test

Loss on Ignition 3
Sub-contracted Test - @ Non Accredited Test

Determination of the Total Sulphur content of Soil 5
Sub-contracted Test - @ Non Accredited Test

Determination of Point Load Value Axial or Diametrical including WC 6
*Please note GSTL is not accredited for the water content of rock*
ISRM Suggested Method for Point Load Strength - * UKAS

Samples Received 58
- @ Non Accredited Test

Disposal of samples for job 1

Notes: Observations and Interpretations are outside the UKAS Accreditation
* - denotes test included in laboratory scope of accreditation
# - denotes test carried out by approved contractor
@ - denotes non accredited tests

This certificate is issued in accordance with the accreditation requirements of the United Kingdom Accreditation Service. The results reported herein
relate only to the material supplied to the laboratory. This certificate shall not be reproduced except in full, without the prior written approval of the laboratory.
Approved Signatories:

Emma Sharp (Office Manager) - Paul Evans (Quality/Technical Manager) - Richard John (Advanced Testing Manager)
Shaun Jones (Laboratory manager) - Wayne Honey (Administrative/Quality Assistant)

GEO Site & Testing Services Ltd
Unit 3-4, Heol Aur, Dafen Ind Estate, Dafen, Llanelli, Carmarthenshire SA14 8QN
Tel: 01554 784040 Fax: 01554 784041 info@gstl.co.uk gstl.co.uk



Natural Moisture Content

(BS 1377:1990 - Part 2 : 3.2)
DESCRIPTIONS

Contract Number

53030

Site Name Tylorstown Phase 4 Gi
Date Tested 29/03/2021
Sample/Hole Sample Sample s
Reference Number Type Depth (m) Descriptions
WS01 2 SPT 2.00 - Reddish brown sandy CLAY
BHCO03 1 B 0.50 - Brown fine to coarse gravelly sandy silty CLAY
BHCO04 1 B 0.50 - Brown fine to coarse gravelly sandy silty CLAY
BHCO7 1 B 1.20 - Brown sandy silty fine to coarse gravelly CLAY
Operators Checked 31/03/2021 Richard John (Advanced Testing Manager) : @
Gavin Jenkins Approved 31/03/2021 Paul Evans (Quality/Technical Manager) Lf.L!ﬁlﬁ:_S

2788




GSTL

Natural Moisture Content

(BS 1377:1990 - Part 2: 3.2)

Contract Number

53030

Site Name Tylorstown Phase 4 Gi
Date Tested 29/03/2021
Sample/Hole Sample Sample Moisture
Reference Number Type Depth (m) Content % Remarks
WsSo01 2 SPT 2.00 - 8.5
BHCO3 1 B 0.50 - 29
BHCO04 1 B 0.50 - 39
BHCO7 1 B 1.20 - 49
Operators Checked 31/03/2021 Richard John (Advanced Testing Manager)
Gavin Jenkins Approved 31/03/2021 Paul Evans (Quality/Technical Manager)




GSTL

NATURAL MOISTURE, LIQUID LIMIT, PLASTIC LIMIT AND
PLASTICITY INDEX
(BS 1377 : Part 2: 1990 Method 5)

Contract Number

53030

Site Name

Tylorstown Phase 4 Gl

Date Tested

29/03/2021

DESCRIPTIONS

S;Z}zlfe/:cze Simgleer S_la_l)r;r;pele Depth (m) Descriptions

TPCO1 3 B 0.70 - 1.10 Brown fine to coarse sandy silty/clayey fine to coarse GRAVEL (with cobbles)
TPCO02 3 B 0.70 - 1.10 Brown silty/clayey fine to coarse sandy fine to coarse SAND
TPCO3 1 B 0.20 - 0.50 Brown silty/clayey fine to coarse sandy fine to coarse SAND
TPCO4 1 B 0.30 - 0.60 Grey clayey/silty fine to coare sandy fine to coarse GRAVEL (with cobbles)
TPCO4 2 B 1.00 - Brown silty/clayey fine to coarse sandy fine to coarse GRAVEL
TPCO5 1 B 0.30 - 0.90 Brown clayey/silty fine to coarse sandy fine to coarse GRAVEL
TPCO5 2 B 1.00 - Brown fine to coarse sandy silty/clayey fine to coarse GRAVEL (with cobbles)
TPCO06 1 B 0.20 - 0.50 Dark brown clayey/silty fine to coarse sandy fine to coarse GRAVEL
TPCO7 1 B 0.30 - 0.80 Brown silty/clayey fine to coarse sandy fine to coarse SAND
TPCO7 2 B 1.00 - Light brown slightly silty/clayey fine to coarse sandy fine to coarse GRAVEL
WS01 3 B 2.00 - 3.00 Brown sandy silty CLAY

Operators Checked 31/03/2021 Richard John (Advanced Testing Manager)

Gavin Jenkins Approved 31/03/2021 Paul Evans (Quality/Technical Manager)




NATURAL MOISTURE, LIQUID LIMIT, PLASTIC LIMIT AND
PLASTICITY INDEX
(BS 1377 : Part 2: 1990 Method 5)
Contract Number 53030
Project Location Tylorstown Phase 4 Gi
Date Tested 29/03/2021
. Lo . . Passing
Sample/Hole Sample Sample Moisture Liquid Plastic Plasticity
Reference Number Type Depth (m) Content % | Limit % Limit % index % 0'420me Remarks
TPCO1 3 B 0.70 - 1.10 22 38 21 17 42 Cl Intermediate Plasticity
TPCO2 3 B 0.70 - 1.10 35 49 27 22 54 Cl Intermediate Plasticity
TPCO3 1 B 0.20 - 0.50 34 58 31 27 34 MH High Plasticity
TPCO4 1 B 0.30 - 0.60 34 63 39 24 23 MH High Plasticity
TPCO4 2 B 1.00 - 17 35 17 18 28 CL/I Low/Inter. Plasticity
TPCO5 1 B 0.30 - 0.90 29 54 35 19 25 MH High Plasticity
TPCO5 2 B 1.00 - 16 37 20 17 31 ClI Intermediate Plasticity
TPCO06 1 B 0.20 - 0.50 31 62 37 25 32 MH High Plasticity
TPCO7 1 B 0.30 - 0.80 17 32 15 17 40 CL Low Plasticity
TPCO7 2 B 1.00 - 14 40 18 22 18 Cl Intermediate Plasticity
WS01 3 B 2.00 - 3.00 18 39 15 24 80 ClI Intermediate Plasticity
Symbols: NP : Non Plastic # : Liquid Limit and Plastic Limit Wet Sieved
PLASTICITY CHART FOR CASAGRANDE CLASSIFICATION
BS 5930:1999+A2:2010
90
80 cL cl CH cv CE
— 70
x
P 60
©
=
> 50
S
% 40
©
o
30 -
o, " / %
20 b °
e @
10 1
0 MIT ™IT VIH VIV IE
0 20 40 60 80 100 120
Liquid Limit (%)
Operators Checked 31/03/2021 Richard John (Advanced Testing Manager)
Gavin Jenkins Approved 31/03/2021 Paul Evans (Quality/Technical Manager)




Contract Numb
PARTICLE SIZE DISTRIBUTION ontract Number 53030
. B.S 1377 Part 2.'1990 Borehole/Pit No. BHO02
Wet Sieve & Pipette Analysis, Clause 9.2 & 9.4
Site Name Tylorstown Phase 4 GI Sample No. 1
B lightly cl lightly silty fine t dy fine t Depth Top 0.50
. . rown slightly clayey slightly silty fine to coarse sandy fine to coarse
Soil Description GRAVEL
Depth Base
Date Tested 26/03/2021 Sample Type B
CLAY‘ - S"'.T ‘ - SAND ‘ " GRA_VEL ‘ COBBLES BOULDERS
‘ Fine Medium Coarse ‘ Fine ‘ Medium ‘ Coarse ‘ Fine Medium ‘ Coarse ‘
100 /
90 /
80 //
70
S L~
o /
£ 60
g /
o
L 50 //
[=2]
8
S 40
<]
o /
& 30
20
10
0
0.001 0.01 0.1 1 10 100 1000
Particle Size mm
Sieving Sedimentation MC in accordance with BS1377 Part 2 1990 Clause 3.2
i i i i Moi % 42
Particle Size % Passing Particle Size % Passing oisture Content %
mm mm
125 100 0.0200 12 Sample Proportions % dry mass
90 100 0.0060 9 Cobbles 0
75 100 0.0020 7 Gravel 42
63 100 Sand 42
50 93 Silt 9
375 84 Clay 7
28 75
20 73
14 68
10 66
6.3 64
5 63
3.35 61
2 58
1.18 55
0.6 48 Remarks
0.425 43 Preparation and testing in accordance with BS1377 unless noted below
0.3 35
0.212 30
0.15 23
0.063 16
i v
Operator Checked 30/03/2021 Richard John /’{«% .
David Approved 31/03/2021 Paul Evans T 7 Sfon=2




Contract Numb
G srt PARTICLE SIZE DISTRIBUTION ontract Number 53030
BS 1377 Part 2:1990 .
. ’ Borehole/Pit No. BHO02
Wet Sieve, Clause 9.2
Site Name Tylorstown Phase 4 GI Sample No. 2
o ) ) Depth Top 1.20
. - Brown clayey/silty fine to coarse sandy fine to coarse GRAVEL (with
Soil Description
cobbles)
Depth Base
Date Tested 26/03/2021 Sample Type B
CLAY‘ - S"'.T ‘ - SAND ‘ " GRA_VEL ‘ COBBLES BOULDERS
‘ Fine Medium Coarse ‘ Fine ‘ Medium ‘ Coarse ‘ Fine Medium ‘ Coarse ‘
100 /
90
80 /
70
£ /J
2 60
@ /
g
g 0 /
[=2]
8
S 40 A
<]
P //
& 30 L —
20 /
]
10
0
0.001 0.01 0.1 1 10 100 1000
Particle Size mm
Sieving Sedimentation
Particle Size % Passing Particle Size % Passing
mm mm
125 100 Sample Proportions % dry mass
90 80 Cobbles 36
75 72 Gravel 32
63 64 Sand 20
50 64 Silt and Clay 12
375 59
28 54
20 48
14 44
10 41
6.3 37
5 36
3.35 34
2 32
1.18 29
0.6 27 Remarks
0.425 25 Preparation and testing in accordance with BS1377 unless noted below
0.3 23
0.212 20
0.15 17
0.063 12
i v
Operator Checked 30/03/2021 Richard John /’{«% .
David Approved 31/03/2021 Paul Evans T 7 Sfon=2




Contract Numb
G srt PARTICLE SIZE DISTRIBUTION ontract Number 53030
BS 1377 Part 2:1990 .
. ’ Borehole/Pit No. BHCO1
Wet Sieve, Clause 9.2
Site Name Tylorstown Phase 4 GI Sample No. 2
Depth Top 1.20
Soil Description Grey clayey/silty fine to coarse sandy fine to coarse GRAVEL
Depth Base
Date Tested 26/03/2021 Sample Type B
CLAY‘ - S"‘_T ‘ - SA’_\‘D ‘ - GRA_VEL ‘ COBBLES BOULDERS
‘ Fine Medium Coarse ‘ Fine ‘ Medium ‘ Coarse ‘ Fine Medium ‘ Coarse ‘
100 /
90 /
80 /
70
/
2 60
% /
g
[0} 50 /‘
g
S 40 A
<
g /
30 /
“ /
loH
10
0
0.001 0.01 0.1 10 100 1000
Particle Size mm
Sieving Sedimentation MC in accordance with BS1377 Part 2 1990 Clause 3.2
i i i i Moisture Content % 20
Particle Size % Passing Particle Size % Passing oisture Content %
mm mm
125 100 Sample Proportions % dry mass
90 100 Cobbles 0
75 100 Gravel 71
63 100 Sand 16
50 100 Silt and Clay 13
375 86
28 61
20 49
14 46
10 43
6.3 38
5 36
3.35 33
2 29
1.18 24
0.6 20 Remarks
0.425 18 Preparation and testing in accordance with BS1377 unless noted below
0.3 17
0.212 15
0.15 14
0.063 13
i v
Operator Checked 30/03/2021 Richard John /’{«% .
David Approved 31/03/2021 Paul Evans T Slon=,




Contract Numb
G srt PARTICLE SIZE DISTRIBUTION ontract Number 53030
BS 1377 Part 2:1990 .
. ’ Borehole/Pit No. TPCO1
Wet Sieve, Clause 9.2
Site Name Tylorstown Phase 4 GI Sample No. 1
Depth Top 0.00
Soil Description Grey clayey/silty fine to coarse sandy fine to coarse GRAVEL
Depth Base 0.60
Date Tested 26/03/2021 Sample Type B
CLAY‘ - S"‘_T ‘ - SA’_\‘D ‘ - GRA_VEL ‘ COBBLES BOULDERS
‘ Fine Medium Coarse ‘ Fine ‘ Medium ‘ Coarse ‘ Fine Medium ‘ Coarse ‘
100 /
90 /
80 /
70
X
2 60
@ /
g
g 0 /
[=2]
8
S 40
<
o 30 /
20
-
10
0
0.001 0.01 0.1 1 10 100 1000
Particle Size mm
Sieving Sedimentation
Particle Size % Passing Particle Size % Passing
mm mm
125 100 Sample Proportions % dry mass
90 100 Cobbles 0
75 100 Gravel 48
63 100 Sand 35
50 100 Silt and Clay 17
375 100
28 93
20 76
14 73
10 69
6.3 65
5 62
3.35 58
2 52
1.18 44
0.6 33 Remarks
0.425 29 Preparation and testing in accordance with BS1377 unless noted below
0.3 25
0.212 22
0.15 20
0.063 17
i v
Operator Checked 30/03/2021 Richard John /’{«% .
David Approved 31/03/2021 Paul Evans T 7 Sfon=2




Contract Numb
G srt PARTICLE SIZE DISTRIBUTION ontract Number 53030
BS 1377 Part 2:1990 .
. ’ Borehole/Pit No. TPCO1
Wet Sieve, Clause 9.2
Site Name Tylorstown Phase 4 GI Sample No. 3
) ) ) ) Depth Top 0.70
. - Brown fine to coarse sandy silty/clayey fine to coarse GRAVEL (with
Soil Description
cobbles)
Depth Base 1.10
Date Tested 26/03/2021 Sample Type B
CLAY‘ - S"‘_T ‘ - SA’_\‘D ‘ - GRA_VEL ‘ COBBLES BOULDERS
‘ Fine Medium Coarse ‘ Fine ‘ Medium ‘ Coarse ‘ Fine Medium ‘ Coarse ‘
100 /
90 f
80 /
70
X //
(=2
§ 60 —
& 50
[ /
[=2]
It
S 40 /
<
[} /
& 30 WES
20
10
0
0.001 0.01 0.1 1 10 100 1000
Particle Size mm
Sieving Sedimentation
Particle Size % Passing Particle Size % Passing
mm mm
125 100 Sample Proportions % dry mass
90 100 Cobbles 15
75 100 Gravel 35
63 85 Sand 21
50 85 Silt and Clay 29
375 74
28 69
20 63
14 60
10 58
6.3 55
5 54
3.35 53
2 50
1.18 47
0.6 44 Remarks
0.425 42 Preparation and testing in accordance with BS1377 unless noted below
0.3 39
0.212 37
0.15 33
0.063 29
i v
Operator Checked 30/03/2021 Richard John /’{«% .
David Approved 31/03/2021 Paul Evans T 7 Sfon=2




Contract Numb
G STt PARTICLE SIZE DISTRIBUTION ontract Number 53030
BS 1377 Part 2:1990 .
. ’ Borehole/Pit No. TPCO02
Wet Sieve, Clause 9.2
Site Name Tylorstown Phase 4 GI Sample No. 1
Depth Top 0.00
Soil Description Grey clayey/silty fine to coarse sandy fine to coarse GRAVEL
Depth Base 0.60
Date Tested 26/03/2021 Sample Type B
CLAY‘ - S"‘_T ‘ - SA’_\‘D ‘ - GRA_VEL ‘ COBBLES BOULDERS
‘ Fine Medium Coarse ‘ Fine ‘ Medium ‘ Coarse ‘ Fine Medium ‘ Coarse ‘
100 ///
90 /
80 //
70
£ /
2 60
7 /
g
s 50 /
[=2]
8
g 40 A
@ /
o 30 /
20
-//
10
0
0.001 0.01 0.1 1 10 100 1000
Particle Size mm
Sieving Sedimentation
Particle Size % Passing Particle Size % Passing
mm mm
125 100 Sample Proportions % dry mass
90 100 Cobbles 0
75 100 Gravel 48
63 100 Sand 36
50 100 Silt and Clay 16
375 100
28 93
20 92
14 88
10 84
6.3 77
5 72
3.35 65
2 52
1.18 40
0.6 30 Remarks
0.425 27 Preparation and testing in accordance with BS1377 unless noted below
0.3 24
0.212 22
0.15 19
0.063 16
i v
Operator Checked 30/03/2021 Richard John /’{«% .
David Approved 31/03/2021 Paul Evans T 7 Sfon=2




Contract Numb
G srt PARTICLE SIZE DISTRIBUTION ontract Number 53030
BS 1377 Part 2:1990 .
. ’ Borehole/Pit No. TPCO02
Wet Sieve, Clause 9.2
Site Name Tylorstown Phase 4 GI Sample No. 2
Dark lightly cl /silty fine t dy fine t Depth Top 0.60
. . ark grey slightly clayey/silty fine to coarse sandy fine to coarse
Soil Description GRAVEL
Depth Base 0.70
Date Tested 26/03/2021 Sample Type B
CLAY‘ - S"‘_T ‘ - SA’_\‘D ‘ - GRA_VEL ‘ COBBLES BOULDERS
‘ Fine Medium Coarse ‘ Fine ‘ Medium ‘ Coarse ‘ Fine Medium ‘ Coarse ‘
100 J
90 /,
80 /
70
£ /
2 60
2 /
g
s 90 /
[=2]
8
S 40
<]
5 /
. 3 //
20 /
10
.///
0
0.001 0.01 0.1 1 10 100 1000
Particle Size mm
Sieving Sedimentation
Particle Size % Passing Particle Size % Passing
mm mm
125 100 Sample Proportions % dry mass
90 100 Cobbles 0
75 100 Gravel 56
63 100 Sand 40
50 100 Silt and Clay 4
375 100
28 100
20 91
14 91
10 88
6.3 74
5 66
3.35 53
2 44
1.18 35
0.6 25 Remarks
0.425 21 Preparation and testing in accordance with BS1377 unless noted below
0.3 16
0.212 11
0.15 7
0.063 4
i v
Operator Checked 30/03/2021 Richard John /’{«% .
David Approved 31/03/2021 Paul Evans T 7 Sfon=2




Contract Numb
G srt PARTICLE SIZE DISTRIBUTION ontract Number 53030
BS 1377 Part 2:1990 .
. ’ Borehole/Pit No. TPCO02
Wet Sieve, Clause 9.2
Site Name Tylorstown Phase 4 GI Sample No. 2
Depth Top 0.70
Soil Description Brown silty/clayey fine to medium gravelly fine to coarse SAND
Depth Base 1.10
Date Tested 26/03/2021 Sample Type B
CLAY‘ - S"‘_T ‘ - SA’_\‘D ‘ - GRA_VEL ‘ COBBLES BOULDERS
‘ Fine Medium Coarse ‘ Fine ‘ Medium ‘ Coarse ‘ Fine Medium ‘ Coarse ‘
100 /
90 /
’ //
70
X /
2 &0 A
g /
g
s 50 /
[=2]
8
S 40
<
[
& 30
20
10
0
0.001 0.01 0.1 1 10 100 1000
Particle Size mm
Sieving Sedimentation
Particle Size % Passing Particle Size % Passing
mm mm
125 100 Sample Proportions % dry mass
90 100 Cobbles 0
75 100 Gravel 29
63 100 Sand 46
50 100 Silt and Clay 25
375 100
28 100
20 100
14 93
10 86
6.3 79
5 77
3.35 74
2 71
1.18 66
0.6 58 Remarks
0.425 54 Preparation and testing in accordance with BS1377 unless noted below
0.3 47
0.212 41
0.15 34
0.063 25
i v
Operator Checked 30/03/2021 Richard John /’{«% .
David Approved 31/03/2021 Paul Evans T 7 &don=




Contract Numb
G srt PARTICLE SIZE DISTRIBUTION ontract Number 53030
BS 1377 Part 2:1990 .
. ’ Borehole/Pit No. TPCO03
Wet Sieve, Clause 9.2
Site Name Tylorstown Phase 4 GI Sample No. 1
I ) ) Depth Top 0.20
. - Brown clayey/silty fine to coarse gravelly fine to coarse SAND (with
Soil Description
cobbles)
Depth Base 0.50
Date Tested 26/03/2021 Sample Type B
CLAY‘ - S"‘_T ‘ - SA’_\‘D ‘ - GRA_VEL ‘ COBBLES BOULDERS
‘ Fine Medium Coarse ‘ Fine ‘ Medium ‘ Coarse ‘ Fine Medium ‘ Coarse ‘
100 /
90 /—_.
80 /
70
8 //
2 60
@ /
g
() 50 /
[=2]
8
S 40 A
<
o} /
& 30 /
20
P
]
10
0
0.001 0.01 0.1 1 10 100 1000
Particle Size mm
Sieving Sedimentation
Particle Size % Passing Particle Size % Passing
mm mm
125 100 Sample Proportions % dry mass
90 100 Cobbles 11
75 100 Gravel 40
63 89 Sand 35
50 89 Silt and Clay 14
375 89
28 79
20 74
14 70
10 66
6.3 60
5 58
3.35 53
2 49
1.18 44
0.6 38 Remarks
0.425 34 Preparation and testing in accordance with BS1377 unless noted below
0.3 29
0.212 24
0.15 19
0.063 14
i v
Operator Checked 30/03/2021 Richard John /’{«% .
David Approved 31/03/2021 Paul Evans T 7 Sfon=2




Contract Numb
G srt PARTICLE SIZE DISTRIBUTION ontract Number 53030
BS 1377 Part 2:1990 .
. ’ Borehole/Pit No. TPCO04
Wet Sieve, Clause 9.2
Site Name Tylorstown Phase 4 GI Sample No. 1
o ) ) Depth Top 0.30
. - Grey clayey/silty fine to coare sandy fine to coarse GRAVEL (with
Soil Description
cobbles)
Depth Base 0.60
Date Tested 26/03/2021 Sample Type B
CLAY‘ - S"'.T ‘ - SAND ‘ " GRA_VEL ‘ COBBLES BOULDERS
‘ Fine Medium Coarse ‘ Fine ‘ Medium ‘ Coarse ‘ Fine Medium ‘ Coarse ‘
100 /
90 /
80 /
70
£ /
2 60
@
& 50
g -~
S 40 A1
<
S /
& 30 L
20 /
10 ]
0
0.001 0.01 0.1 1 10 100 1000
Particle Size mm
Sieving Sedimentation
Particle Size % Passing Particle Size % Passing
mm mm
125 100 Sample Proportions % dry mass
90 100 Cobbles 13
75 100 Gravel 55
63 87 Sand 21
50 73 Silt and Clay 11
375 67
28 59
20 54
14 49
10 45
6.3 40
5 38
3.35 35
2 32
1.18 29
0.6 26 Remarks
0.425 23 Preparation and testing in accordance with BS1377 unless noted below
0.3 20
0.212 19
0.15 15
0.063 11
i v
Operator Checked 30/03/2021 Richard John /’{«% .
David Approved 31/03/2021 Paul Evans T 7 Sfon=2




Contract Numb
G srt PARTICLE SIZE DISTRIBUTION ontract Number 53030
BS 1377 Part 2:1990 .
. ’ Borehole/Pit No. TPCO04
Wet Sieve, Clause 9.2
Site Name Tylorstown Phase 4 GI Sample No. 2
. ) ) ) Depth Top 1.00
. - Grey silty/clayey fine to coarse sandy fine to coarse GRAVEL (with
Soil Description
cobbles)
Depth Base
Date Tested 26/03/2021 Sample Type B
CLAY‘ - S"‘_T ‘ - SA’_\‘D ‘ - GRA_VEL ‘ COBBLES BOULDERS
‘ Fine Medium Coarse ‘ Fine ‘ Medium ‘ Coarse ‘ Fine Medium ‘ Coarse ‘
100 /
90 /..
80 /
70
£ /
2 60
@
g
s 50
[=2]
8
S 40
[} /
o
& Pyl
30 /
20
-]
10
0
0.001 0.01 0.1 1 10 100 1000
Particle Size mm
Sieving Sedimentation
Particle Size % Passing Particle Size % Passing
mm mm
125 100 Sample Proportions % dry mass
90 100 Cobbles 11
75 89 Gravel 51
63 89 Sand 21
50 80 Silt and Clay 17
375 69
28 64
20 58
14 54
10 50
6.3 46
5 44
3.35 41
2 38
1.18 35
0.6 30 Remarks
0.425 28 Preparation and testing in accordance with BS1377 unless noted below
0.3 25
0.212 23
0.15 20
0.063 17
i S
Operator Checked 30/03/2021 Richard John /’{«% .
David Approved 31/03/2021 Paul Evans T 7 Sfon=2




Contract Numb
G srt PARTICLE SIZE DISTRIBUTION ontract Number 53030
BS 1377 Part 2:1990 .
. ’ Borehole/Pit No. TPCO05
Wet Sieve, Clause 9.2
Site Name Tylorstown Phase 4 GI Sample No. 1
Depth Top 0.30
Soil Description Brown clayey/silty fine to coarse sandy fine to coarse GRAVEL
Depth Base 0.90
Date Tested 26/03/2021 Sample Type B
CLAY‘ - S"'.T ‘ - SAND ‘ " GRA_VEL ‘ COBBLES BOULDERS
‘ Fine Medium Coarse ‘ Fine ‘ Medium ‘ Coarse ‘ Fine Medium ‘ Coarse ‘
100 /
90 /
80 /
70 Va
£ /
2 60
2 /
g
s 90 /
[=2]
8
S 40
<]
o) /
o 30 //
20 /
-]
10
0
0.001 0.01 0.1 1 10 100 1000
Particle Size mm
Sieving Sedimentation
Particle Size % Passing Particle Size % Passing
mm mm
125 100 Sample Proportions % dry mass
90 100 Cobbles 0
75 100 Gravel 60
63 100 Sand 26
50 100 Silt and Clay 14
375 100
28 93
20 85
14 78
10 73
6.3 66
5 60
3.35 51
2 40
1.18 32
0.6 27 Remarks
0.425 25 Preparation and testing in accordance with BS1377 unless noted below
0.3 22
0.212 20
0.15 17
0.063 14
i v
Operator Checked 30/03/2021 Richard John /’{«% .
David Approved 31/03/2021 Paul Evans T 7 &don=




Contract Numb
G srt PARTICLE SIZE DISTRIBUTION ontract Number 53030
BS 1377 Part 2:1990 .
. ’ Borehole/Pit No. TPCO05
Wet Sieve, Clause 9.2
Site Name Tylorstown Phase 4 GI Sample No. 2
) ) ) ) Depth Top 1.00
. - Brown fine to coarse sandy silty/clayey fine to coarse GRAVEL (with
Soil Description
cobbles)
Depth Base
Date Tested 26/03/2021 Sample Type B
CLAY‘ - S"‘_T ‘ - SA’_\‘D ‘ - GRA_VEL ‘ COBBLES BOULDERS
‘ Fine Medium Coarse ‘ Fine ‘ Medium ‘ Coarse ‘ Fine Medium ‘ Coarse ‘
100
90
80
[—0
70
/
2 60
@ /
g
s 90 //
[=2]
8
S 40 ]
8 /
[
S ) //
20 .-
10
0
0.001 0.01 0.1 1 10 100 1000
Particle Size mm
Sieving Sedimentation
Particle Size % Passing Particle Size % Passing
mm mm
125 78 Sample Proportions % dry mass
90 78 Cobbles 42
75 71 Gravel 22
63 58 Sand 16
50 56 Silt and Clay 20
375 53
28 48
20 44
14 43
10 42
6.3 40
5 39
3.35 37
2 36
1.18 34
0.6 32 Remarks
0.425 31 Preparation and testing in accordance with BS1377 unless noted below
0.3 29
0.212 26
0.15 23
0.063 20
i v
Operator Checked 30/03/2021 Richard John /’{«% .
David Approved 31/03/2021 Paul Evans =S ? &fon=2




Contract Numb
G srt PARTICLE SIZE DISTRIBUTION ontract Number 53030
BS 1377 Part 2:1990 .
. ’ Borehole/Pit No. TPCO05
Wet Sieve, Clause 9.2
Site Name Tylorstown Phase 4 GI Sample No. 3
Depth Top 1.70
Soil Description Light brown clayey/silty fine to coarse sandy fine to coarse GRAVEL
Depth Base
Date Tested 26/03/2021 Sample Type B
CLAY‘ - S"‘_T ‘ - SA’_\‘D ‘ - GRA_VEL ‘ COBBLES BOULDERS
‘ Fine Medium Coarse ‘ Fine ‘ Medium ‘ Coarse ‘ Fine Medium ‘ Coarse ‘
100 l
90 /
80 J
70
£ /
2 60
2 /
g
s 50 /
[=2]
8
S 40
<
° /
o 30 /
20 /
/
10
0
0.001 0.01 0.1 1 10 100 1000
Particle Size mm
Sieving Sedimentation
Particle Size % Passing Particle Size % Passing
mm mm
125 100 Sample Proportions % dry mass
90 100 Cobbles 0
75 100 Gravel 63
63 100 Sand 24
50 73 Silt and Clay 13
375 71
28 61
20 57
14 54
10 51
6.3 46
5 44
3.35 41
2 37
1.18 32
0.6 28 Remarks
0.425 26 Preparation and testing in accordance with BS1377 unless noted below
0.3 23
0.212 20
0.15 17
0.063 13
i v
Operator Checked 30/03/2021 Richard John /’{«% .
David Approved 31/03/2021 Paul Evans T 7 Sfon=2




Contract Numb
G srt PARTICLE SIZE DISTRIBUTION ontract Number 53030
BS 1377 Part 2:1990 .
. ’ Borehole/Pit No. TPCO06
Wet Sieve, Clause 9.2
Site Name Tylorstown Phase 4 GI Sample No. 2
o ) ) Depth Top 0.50
. - Brown clayey/silty fine to coarse sandy fine to coarse GRAVEL (with
Soil Description
cobbles)
Depth Base 0.60
Date Tested 26/03/2021 Sample Type B
CLAY‘ - S"‘_T ‘ - SA’_\‘D ‘ - GRA_VEL ‘ COBBLES BOULDERS
‘ Fine Medium Coarse ‘ Fine ‘ Medium ‘ Coarse ‘ Fine Medium ‘ Coarse ‘
100 /
90 /_,
80 /
70
/
2 60
2 /
g
s 50 /
[=2]
8
g 40 I~
S //
& 30 p—
20 //
10 =]
0
0.001 0.01 0.1 1 10 100 1000
Particle Size mm
Sieving Sedimentation
Particle Size % Passing Particle Size % Passing
mm mm
125 100 Sample Proportions % dry mass
90 100 Cobbles 11
75 89 Gravel 60
63 89 Sand 18
50 78 Silt and Clay 11
375 59
28 52
20 46
14 41
10 38
6.3 35
5 34
3.35 31
2 29
1.18 27
0.6 24 Remarks
0.425 22 Preparation and testing in accordance with BS1377 unless noted below
0.3 19
0.212 16
0.15 14
0.063 11
i S
Operator Checked 30/03/2021 Richard John /’{«% .
David Approved 31/03/2021 Paul Evans T 7 Sfon=2




Contract Numb
G srt PARTICLE SIZE DISTRIBUTION ontract Number 53030
BS 1377 Part 2:1990 .
. ’ Borehole/Pit No. TPCO06
Wet Sieve, Clause 9.2
Site Name Tylorstown Phase 4 GI Sample No. 1
Depth Top 0.20
Soil Description Dark brown clayey/silty fine to coarse sandy fine to coarse GRAVEL
Depth Base 0.50
Date Tested 26/03/2021 Sample Type B
CLAY‘ - S"‘_T ‘ - SA’_\‘D ‘ - GRA_VEL ‘ COBBLES BOULDERS
‘ Fine Medium Coarse ‘ Fine ‘ Medium ‘ Coarse ‘ Fine Medium ‘ Coarse ‘
100 /
90 'J
80 /
70
< /
(=2
£ 60
7 /
o g _/
% //
8
S 40
<
) /
& 30 /
20 /
10 -~
0
0.001 0.01 0.1 1 10 100 1000
Particle Size mm
Sieving Sedimentation
Particle Size % Passing Particle Size % Passing
mm mm
125 100 Sample Proportions % dry mass
90 100 Cobbles 0
75 100 Gravel 54
63 100 Sand 36
50 84 Silt and Clay 10
375 81
28 72
20 66
14 63
10 54
6.3 51
5 50
3.35 48
2 46
1.18 42
0.6 36 Remarks
0.425 32 Preparation and testing in accordance with BS1377 unless noted below
0.3 25
0.212 21
0.15 17
0.063 10
i v
Operator Checked 30/03/2021 Richard John /’{«% .
David Approved 31/03/2021 Paul Evans T 7 Sfon=2




Contract Numb
G STt PARTICLE SIZE DISTRIBUTION ontract Number 53030
BS 1377 Part 2:1990 .
. ’ Borehole/Pit No. TPCO7
Wet Sieve, Clause 9.2
Site Name Tylorstown Phase 4 GI Sample No. 1
Depth Top 0.30
Soil Description Brown silty/clayey fine to coarse sandy fine to coarse SAND
Depth Base 0.80
Date Tested 26/03/2021 Sample Type B
CLAY‘ - S"‘_T ‘ - SA’_\‘D ‘ - GRA_VEL ‘ COBBLES BOULDERS
‘ Fine Medium Coarse ‘ Fine ‘ Medium ‘ Coarse ‘ Fine Medium ‘ Coarse ‘
100 /
90 /
80 /
70
8 L
2 60 pid
@
& 50
© L
[=2]
It
S 40 //
<
5] /
& 30 /
20 el
10
0
0.001 0.01 0.1 1 10 100 1000
Particle Size mm
Sieving Sedimentation
Particle Size % Passing Particle Size % Passing
mm mm
125 100 Sample Proportions % dry mass
90 100 Cobbles 0
75 100 Gravel 49
63 100 Sand 34
50 94 Silt and Clay 17
375 90
28 82
20 78
14 69
10 65
6.3 60
5 59
3.35 56
2 51
1.18 48
0.6 43 Remarks
0.425 40 Preparation and testing in accordance with BS1377 unless noted below
0.3 35
0.212 30
0.15 24
0.063 17
i v
Operator Checked 30/03/2021 Richard John /’{«% .
David Approved 31/03/2021 Paul Evans T 7 Sfon=2




Contract Numb
G srt PARTICLE SIZE DISTRIBUTION ontract Number 53030
BS 1377 Part 2:1990 .
. ’ Borehole/Pit No. TPCO7
Wet Sieve, Clause 9.2
Site Name Tylorstown Phase 4 GI Sample No. 2
Light b lightly silty/cl fine t dy fine t Depth Top 1.00
. . ight brown slightly silty/clayey fine to coarse sandy fine to coarse
Soil Description GRAVEL (with cobbles)
Depth Base
Date Tested 26/03/2021 Sample Type B
CLAY ‘ - S"‘_T ‘ - SA’_\‘D ‘ - GRA_VEL COBBLES BOULDERS
‘ Fine Medium Coarse ‘ Fine ‘ Medium ‘ Coarse ‘ Fine Medium ‘ Coarse ‘
100 /
90 /
80 /
70
X /
2 60
2 /
g
s 90
[=2]
8
S 40
<]
& /
o 3 /
20
10 —
0
0.001 0.01 0.1 1 10 100 1000
Particle Size mm
Sieving Sedimentation
Particle Size % Passing Particle Size % Passing
mm mm
125 100 Sample Proportions % dry mass
90 100 Cobbles 20
75 94 Gravel 54
63 80 Sand 17
50 71 Silt and Clay 9
375 65
28 59
20 52
14 45
10 41
6.3 36
5 33
3.35 30
2 26
1.18 23
0.6 20 Remarks
0.425 18 Preparation and testing in accordance with BS1377 unless noted below
0.3 16
0.212 14
0.15 11
0.063 9
i S
Operator Checked 30/03/2021 Richard John /’{«% .
David Approved 31/03/2021 Paul Evans T 7 Sfon=2




Contract Numb
G srt PARTICLE SIZE DISTRIBUTION ontract Number 53030
BS 1377 Part 2:1990 .
. ’ Borehole/Pit No. TPCO7
Wet Sieve, Clause 9.2
Site Name Tylorstown Phase 4 GI Sample No. 3
Depth Top 2.00
Soil Description Brown clayey/silty fine to coarse sandy fine to coarse GRAVEL
Depth Base 2.70
Date Tested 26/03/2021 Sample Type B
CLAY‘ - S"‘_T ‘ - SA’_\‘D ‘ - GRA_VEL ‘ COBBLES BOULDERS
‘ Fine Medium Coarse ‘ Fine ‘ Medium ‘ Coarse ‘ Fine Medium ‘ Coarse ‘
100 /
90 f
80 /
70
£ /
2 60
2 /
g
s 50 / i/
8
S 40
<
5 //
B %0 /
20 /
10 —
0
0.001 0.01 0.1 1 10 100 1000
Particle Size mm
Sieving Sedimentation
Particle Size % Passing Particle Size % Passing
mm mm
125 100 Sample Proportions % dry mass
90 100 Cobbles 0
75 100 Gravel 71
63 100 Sand 19
50 84 Silt and Clay 10
375 84
28 75
20 63
14 54
10 47
6.3 40
5 36
3.35 33
2 29
1.18 26
0.6 24 Remarks
0.425 22 Preparation and testing in accordance with BS1377 unless noted below
0.3 20
0.212 17
0.15 14
0.063 10
i S
Operator Checked 30/03/2021 Richard John /’{«% .
David Approved 31/03/2021 Paul Evans T 7 Sfon=2




Contract Numb
G srt PARTICLE SIZE DISTRIBUTION ontract Number 53030
BS 1377 Part 2:1990 .
. ’ Borehole/Pit No. WSO01
Wet Sieve, Clause 9.2
Site Name Tylorstown Phase 4 GI Sample No. 2
Gl lightly cl Isilty slightly fine t dy fine t Depth Top 1.00
Soil Description rey slightly clayeyi/silty slightly fine to coarse sandy fine to coarse
GRAVEL
Depth Base 2.00
Date Tested 26/03/2021 Sample Type B
CLAY‘ - S"‘_T ‘ - SA’_\‘D ‘ - GRA_VEL ‘ COBBLES BOULDERS
‘ Fine Medium Coarse ‘ Fine ‘ Medium ‘ Coarse ‘ Fine Medium ‘ Coarse ‘
100 /
90 /
80 /
70
/
2 60
% /
g
s 50 /
[=2]
8
f
4
g /
@ /
& 30 /
20 /
10 |
o-——__.-—o—-"‘/
0
0.001 0.01 0.1 1 10 100 1000
Particle Size mm
Sieving Sedimentation MC in accordance with BS1377 Part 2 1990 Clause 3.2
- - - - Vo Y =
Particle Size % Passing Particle Size % Passing oisture Content % 5
mm mm
125 100 Sample Proportions % dry mass
90 100 Cobbles 0
75 100 Gravel 87
63 100 Sand 8
50 85 Silt and Clay 5
375 75
28 62
20 49
14 40
10 34
6.3 27
5 24
3.35 19
2 13
1.18 10
0.6 8 Remarks
0.425 7 Preparation and testing in accordance with BS1377 unless noted below
0.3 6
0.212 6
0.15 5
0.063 5
i v
Operator Checked 30/03/2021 Richard John /’{«% .
David Approved 31/03/2021 Paul Evans T 7 Sfon=2




GSTL

Point Load Test

Int. J. Rock Mech. Sci. & Geomech. Abstr. Vol. 22, No. 2, pp. 51 - 60, 1985.

Contract Number

53030

Site Name Tylorstown Phase 4 G|
Sample Type Core
Date Tested 23/03/2021
*Please note that GSTL is not accredited for the water content of rock
Hole Test Type Platen Failure Equivalent Size  |Point Load| Moisture Angle Between Plane Type of Anisotroj
Depth (m) = width Seperation Load II?lameter Point Load Factor Index Content Description of Anisatropy & Core Bei’j?jln or Cleavsye
Reference dlalbli Vi P Axis ( g ge)
BHO2 6.70 - 6.85 d 73 7.27 1.36 1.19 1.62 1.6 SILTSTONE
BHO2 7.35 - 7.50 d 73 14.20 2.66 1.19 3.16 1.0 SILTSTONE
BHO2 10.55 - 10.95 d 73 14.56 2.73 1.19 3.24 1.4 SILTSTONE
BHO2 15.50 - 15.70 d 73 10.37 1.95 1.19 2.31 1.4 SILTSTONE
BHO2 18.00 - 18.20 d 73 18.91 3.55 1.19 4.21 1.2 SILTSTONE
BHO2 22.35 - 22.50 d 73 17.41 3.27 1.19 3.87 0.9 SILTSTONE
Key Reported As
Width (W) mm
Platen Separation (D) mm
Failure Load (P) kN
Equivalent Diameter (De) mm
Point Load (Is) MPa
Size Factor [G)
Point Load Index (Is(50)) MPa
Moisture Content %
Description SC
o
Operators Checked 30/03/2021 Emma Sharp ,}'- TQ o o)
RN Approved 31/03/2021 Paul Evans RS =PI |




Certificate Number

Client

Our Reference
Client Reference
Order No
Contract Title
Description
Date Received
Date Started
Date Completed
Test Procedures

Notes

Approved By

21-05945

GEO Site and Testing Services Ltd
Unit 4

Heol Aur

Dafen Ind Est

Dafen

Carmarthenshire

SA14 8QN

21-05945

(not supplied)

(not supplied)
Tylorstown Phase 4 Gl
14 Soil samples.
19-Mar-21

19-Mar-21

25-Mar-21

Identified by prefix DETSn (details on request).

Issued:

Certificate of Analysis

25-Mar-21

Opinions and interpretations are outside the laboratory's scope of 1SO 17025

accreditation. This certificate is

in accordance with the accreditation

requirements of the United Kingdom Accreditation Service. The results reported herein
relate only to the material supplied to the laboratory. This certificate shall not be
reproduced except in full, without the prior written approval of the laboratory.

/ / ),/»‘ <

Adam Fenwick
Contracts Manager

Derwentside Environmental Testing Services Limited

Unit 2, Park Road Industrial Estate South, Consett, Co Durham, DH8 5PY
Tel: 01207 582333 - email: info@dets.co.uk « www.dets.co.uk

UKAS

TESTING

Page 1 of 5



Summary of Chemical Analysis

Soil Samples
Our Ref 21-05945

Client Ref
Contract Title Tylorstown Phase 4 Gl
Lab No| 1819882 1819883| 1819884| 1819885| 1819886 1819887| 1819888 1819889| 1819890 1819891 1819892
.Sample ID| TPco1 TPCO1 TPCO2 TPCO2 TPCO5 TPCO6 TPCO7 BHO2 wso1 Wso01 WS07
Depth| 0.00-0.60 0.60| 0.00-0.60| 1.10-1.20| 0.30-0.90| 0.20-0.50| 0.30-0.80 0.50| 1.00-2.00 2.00| 1.00-1.40
Other ID
Sample Type B D B B B B B B B SPT B
Sampling Date n/s n/s n/s n/s n/s n/s n/s n/s n/s n/s n/s
Sampling Time n/s n/s n/s n/s n/s n/s n/s n/s n/s n/s n/s
Test Method LOD Units
Inorganics
Loss on Ignition at 4400C DETSC 2003# 0.01 % 16 13 2.9
pH DETSC 2008# pH 7.0 6.5 6.0 5.2
Organic matter DETSC 2002# 0.1 % 18 6.3 2.8 53 5.3 10 0.5 0.5
Sulphate Aqueous Extract as SO4 DETSC 2076# 10 mg/| 34 17
Sulphur as S, Total DETSC 2320 0.01 % 0.11 0.08 0.14 0.02
Sulphate as SO4, Total DETSC 2321# 0.01 % 0.10 0.07 0.34 0.04
Key: # -MCERTS (accreditation only applies if report carries the MCERTS logo). n/s -not supplied. Page 2 of 5



Summary of Chemical Analysis

Soil Samples
Our Ref 21-05945

Client Ref
Contract Title Tylorstown Phase 4 Gl
Lab No| 1819893| 1819894| 1819895
.Sample ID| BHCO1 BHCO1 BHCO04
Depth 0.50 1.20 0.50
Other ID
Sample Type B B B
Sampling Date n/s n/s n/s
Sampling Time n/s n/s n/s
Test Method LOD  Units
Inorganics
Loss on Ignition at 4400C DETSC 2003# 0.01 %
pH DETSC 2008# pH 6.1 6.4 5.2
Organic matter DETSC 2002# 0.1 %
Sulphate Aqueous Extract as SO4 DETSC 2076# 10 mg/| 29 28 26
Sulphur as S, Total DETSC 2320 0.01 % 0.08
Sulphate as SO4, Total DETSC 2321# 0.01 % 0.15 0.17 0.10

Key: # -MCERTS (accreditation only applies if report carries the MCERTS logo). n/s -not supplied.

Page 3 of 5



Information in Support of the Analytical Results
Our Ref 21-05945

Client Ref
Contract Tylorstown Phase 4 Gl

Containers Received & Deviating Samples

Lab No

Sample ID

Date
Sampled Containers Received

Holding time exceeded for tests

Inappropriate
container for
tests

1819882

TPC01 0.00-0.60 SOIL

PT 1L

Sample date not supplied, Total Sulphur ICP (7 days),
Total Sulphate ICP (30 days), Metals ICP Prep (182
days), Loss on Ignition (730 days), pH + Conductivity
(7 days)

1819883

TPC01 0.60 SOIL

PT 1L

Sample date not supplied, Organic Matter (Manual)
(28 days)

1819884

TPC02 0.00-0.60 SOIL

PT 1L

Sample date not supplied, Total Sulphur ICP (7 days),
Total Sulphate ICP (30 days), Metals ICP Prep (182
days), Loss on Ignition (730 days), pH + Conductivity
(7 days)

1819885

TPC02 1.10-1.20 SOIL

PT 1L

Sample date not supplied, Organic Matter (Manual)
(28 days)

1819886

TPCO05 0.30-0.90 SOIL

PT 1L

Sample date not supplied, Organic Matter (Manual)
(28 days)

1819887

TPCO06 0.20-0.50 SOIL

PT 1L

Sample date not supplied, Organic Matter (Manual)
(28 days)

1819888

TPC07 0.30-0.80 SOIL

PT 1L

Sample date not supplied, Organic Matter (Manual)
(28 days)

1819889

BHO02 0.50 SOIL

PT 1L

Sample date not supplied, Organic Matter (Manual)
(28 days)

1819890

WS01 1.00-2.00 SOIL

PT 1L

Sample date not supplied, Anions 2:1 (30 days),
Total Sulphur ICP (7 days), Total Sulphate ICP (30
days), Metals ICP Prep (182 days), Loss on Ignition
(730 days), Organic Matter (Manual) (28 days), pH +
Conductivity (7 days)

1819891

WS01 2.00 SOIL

PT 1L

Sample date not supplied, Organic Matter (Manual)
(28 days)

1819892

WS07 1.00-1.40 SOIL

PT 1L

Sample date not supplied, Anions 2:1 (30 days),
Total Sulphur ICP (7 days), Total Sulphate ICP (30
days), Metals ICP Prep (182 days), pH + Conductivity
(7 days)

1819893

BHC01 0.50 SOIL

PT 1L

Sample date not supplied, Anions 2:1 (30 days),
Total Sulphur ICP (7 days), Total Sulphate ICP (30
days), Metals ICP Prep (182 days), pH + Conductivity
(7 days)

1819894

BHCO1 1.20 SOIL

PT 1L

Sample date not supplied, Anions 2:1 (30 days),
Total Sulphate ICP (30 days), pH + Conductivity (7
days)

1819895

BHCO04 0.50 SOIL

PT 1L

Sample date not supplied, Anions 2:1 (30 days),
Total Sulphate ICP (30 days), pH + Conductivity (7
days)

Page 4 of 5



Information in Support of the Analytical Results

Our Ref 21-05945
Client Ref

Contract Tylorstown Phase 4 Gl
Key: P-Plastic T-Tub
DETS cannot be held responsible for the integrity of samples received whereby the laboratory did not undertake the sampling. In this instance samples received may
be deviating. Deviating Sample criteria are based on British and International standards and laboratory trials in conjunction with the UKAS note 'Guidance on
Deviating Samples'. All samples received are listed above. However, those samples that have additional comments in relation to hold time, inappropriate containers
etc are deviating due to the reasons stated. This means that the analysis is accredited where applicable, but results may be compromised due to sample deviations. If
no sampled date (soils) or date+time (waters) has been supplied then samples are deviating. However, if you are able to supply a sampled date (and time for waters)
this will prevent samples being reported as deviating where specific hold times are not exceeded and where the container supplied is suitable.

Soil Analysis Notes

Inorganic soil analysis was carried out on a dried sample, crushed to pass a 425um sieve, in accordance with BS1377.

Organic soil analysis was carried out on an 'as received' sample. Organics results are corrected for moisture and expressed on a dry weight basis.

The Loss on Drying, used to express organics analysis on an air dried basis, is carried out at a temperature of 28°C +/-2°C.

Disposal

From the issue date of this test certificate, samples will be held for the following times prior to disposal :-

Soils - 1 month, Liquids - 2 weeks, Asbestos (test portion) - 6 months

End of Report

Page 5 of 5



Mo GSTL

UKAS

TESING GEO Site & Testing Services Ltd
2788

Contract Number: 53135

Client Ref: Q0463 Report Date: 31-03-2021
Client PO:

Client Quantum Geotechnic Ltd
Ty Berwig
Bynea
Llanelli.
Carmarthenshire.
SA14 9ST

Contract Title: Tylorstown Phase 4 Gl
For the attention of: Steffan Picton

Date Received: 18-03-2021
Date Completed: 31-03-2021

Test Description Qty

Moisture Content 2
BS 1377:1990 - Part 2 : 3.2 - * UKAS

4 Point Liquid & Plastic Limit 2
BS 1377:1990 - Part 2 : 4.3 & 5.3 - * UKAS

PSD Wet Sieve method 6
BS 1377:1990 - Part 2 : 9.2 - * UKAS

Bulk Density - Linear Measurement Method 6
BS EN ISO 17892-2:2014 - * UKAS

Loss on Ignition 4
Sub-contracted Test - @ Non Accredited Test

Disposal of samples for job 1

Notes: Observations and Interpretations are outside the UKAS Accreditation
* - denotes test included in laboratory scope of accreditation
# - denotes test carried out by approved contractor
@ - denotes non accredited tests

This certificate is issued in accordance with the accreditation requirements of the United Kingdom Accreditation Service. The results reported herein
relate only to the material supplied to the laboratory. This certificate shall not be reproduced except in full, without the prior written approval of the laboratory.
Approved Signatories:

Emma Sharp (Office Manager) - Paul Evans (Quality/Technical Manager) - Richard John (Advanced Testing Manager)
Shaun Jones (Laboratory manager) - Wayne Honey (Administrative/Quality Assistant)

GEO Site & Testing Services Ltd
Unit 3-4, Heol Aur, Dafen Ind Estate, Dafen, Llanelli, Carmarthenshire SA14 8QN
Tel: 01554 784040 Fax: 01554 784041 info@gstl.co.uk gstl.co.uk



NATURAL MOISTURE, LIQUID LIMIT, PLASTIC LIMIT AND
PLASTICITY INDEX
(BS 1377 : Part 2: 1990 Method 5)
Contract Number 53135
Project Location Tylorstown Phase 4 Gi
Date Tested 29/03/2021
. Lo . . Passing
Sample/Hole Sample Sample Moisture Liquid Plastic Plasticity
Reference Number Type Depth (m) Content % | Limit % Limit % index % 0'420me Remarks
CBR2 1 B 0.30 - 11 24 14 10 14 CL Low Plasticity
CBR4 1 B 0.30 - 17 26 18 8 16 CL Low Plasticity
Symbols: NP : Non Plastic # : Liquid Limit and Plastic Limit Wet Sieved
PLASTICITY CHART FOR CASAGRANDE CLASSIFICATION
BS 5930:1999+A2:2010
90
80 cL cl CH cv CE
— 70
§
P 60
Eel
c
~ 50
S
7 40
©
o
30 /
N /
10 °. /
0 MIT ™IT VIH VIV VIE
0 20 40 60 80 100 120
Liquid Limit (%)
Operators Checked 31/03/2021 Richard John (Advanced Testing Manager)

Clayton Jenkins Approved 31/03/2021 Paul Evans (Quality/Technical Manager) S

TLSTING




Contract Numb
G srt PARTICLE SIZE DISTRIBUTION ontract Number 53135
BS 1377 Part 2:1990 .
. ’ Borehole/Pit No. CBR1
Wet Sieve, Clause 9.2
Site Name Tylorstown Phase 4 GI Sample No. 1
) ) ) ) Depth Top 0.30
’ o Brown silty/ clayey fine to coarse sandy fine to coarse GRAVEL with
Soil Description
cobbles
Depth Base
Date Tested 29/03/2021 Sample Type B
CLAY‘ - S"‘_T [ - SA'_\‘D [ - GRA_VEL [ COBBLES BOULDERS
‘ Fine Medium Coarse ‘ Fine ‘ Medium ‘ Coarse ‘ Fine Medium ‘ Coarse ‘
100 [
90 I
80 }
70
£ /
2 60
z /_/
g
s 50 L~
[=2]
£ /
$ 40
3 L
& 5 ]
2 i /
10
0
0.001 0.01 0.1 1 10 100 1000
Particle Size  mm
Sieving Sedimentation
Particle Size % Passing Particle Size % Passing
mm mm
125 100 Sample Proportions % dry mass
90 100 Cobbles 26
75 100 Gravel 38
63 74 Sand 18
50 64 Silt and Clay 18
375 57
28 57
20 54
14 51
10 48
6.3 44
5 43
3.35 40
2 36
1.18 34
0.6 32 Remarks
0.425 30 Preparation and testing in accordance with BS1377 unless noted below
0.3 28
0.212 26
0.15 23
0.063 18
i B
Operator Checked 30/03/2021 Richard John /’{«//7 -
David Approved 31/03/2021 Paul Evans T 7 Sfon=2




Contract Numb
G srt PARTICLE SIZE DISTRIBUTION ontract Number 53135
BS 1377 Part 2:1990 .
. ’ Borehole/Pit No. CBR2
Wet Sieve, Clause 9.2
Site Name Tylorstown Phase 4 Gl Sample No. 1
. . . § Depth Top 0.30
Soil Description Brown slightly silty/ clayey fine to coarse sandy fine to coarse
P GRAVEL with cobbles
Depth Base
Date Tested 29/03/2021 Sample Type B
CLAY‘ - S"‘_T [ - SA'_\‘D [ - GRA_VEL [ COBBLES BOULDERS
‘ Fine Medium Coarse ‘ Fine ‘ Medium ‘ Coarse ‘ Fine Medium ‘ Coarse ‘
100 /
90 /
80 /
70
£ /
2 60
2 /
g
s 50
[=2]
8
S 40
<
o} /
o 30 /
20
10 ———
0
0.001 0.01 0.1 1 10 100 1000
Particle Size mm
Sieving Sedimentation
Particle Size % Passing Particle Size % Passing
mm mm
125 100 Sample Proportions % dry mass
90 100 Cobbles 8
75 100 Gravel 64
63 92 Sand 20
50 83 Silt and Clay 8
375 75
28 66
20 59
14 53
10 49
6.3 43
5 41
3.35 35
2 28
1.18 22
0.6 16 Remarks
0.425 14 Preparation and testing in accordance with BS1377 unless noted below
0.3 12
0.212 11
0.15 10
0.063 8
i 7
Operator Checked 30/03/2021 Richard John /’{«//7 -
David Approved 31/03/2021 Paul Evans T 7 Sfon=2




Contract Numb
G srt PARTICLE SIZE DISTRIBUTION ontract Number 53135
BS 1377 Part 2:1990 .
. ’ Borehole/Pit No. CBR3
Wet Sieve, Clause 9.2
Site Name Tylorstown Phase 4 Gl Sample No. 1
B lightly silty/ cl fine t dy fine t Depth Top 0.30
’ - rown slightly silty/ clayey fine to coarse sandy fine to coarse
Soil Description GRAVEL
Depth Base
Date Tested 29/03/2021 Sample Type B
CLAY‘ - S"'.T ‘ - SAND ‘ " GRA_VEL ‘ COBBLES BOULDERS
‘ Fine Medium Coarse ‘ Fine ‘ Medium ‘ Coarse ‘ Fine Medium ‘ Coarse ‘
100 /
90 /
80 /
70
< /
(=2
% 60 I~
[%]
g /
s 90 /
[=2]
8
S 40
<
o) /
& 30 /
20 A
10
0
0.001 0.01 0.1 1 10 100 1000
Particle Size mm
Sieving Sedimentation
Particle Size % Passing Particle Size % Passing
mm mm
125 100 Sample Proportions % dry mass
90 100 Cobbles 0
75 100 Gravel 67
63 100 Sand 24
50 100 Silt and Clay 9
375 94
28 76
20 66
14 61
10 57
6.3 48
5 46
3.35 40
2 33
1.18 25
0.6 17 Remarks
0.425 15 Preparation and testing in accordance with BS1377 unless noted below
0.3 13
0.212 12
0.15 11
0.063 9
i 7
Operator Checked 30/03/2021 Richard John /’{«//7 -
David Approved 31/03/2021 Paul Evans T 7 Sfon=2




Contract Numb
G srt PARTICLE SIZE DISTRIBUTION ontract Number 53135
BS 1377 Part 2:1990 .
. ’ Borehole/Pit No. CBR4
Wet Sieve, Clause 9.2
Site Name Tylorstown Phase 4 Gl Sample No. 1
. . . § Depth Top 0.30
Soil Description Brown slightly silty/ clayey fine to coarse sandy fine to coarse
P GRAVEL with cobbles
Depth Base
Date Tested 29/03/2021 Sample Type B
CLAY‘ - S"‘_T [ - SA'_\‘D [ - GRA_VEL [ COBBLES BOULDERS
‘ Fine Medium Coarse ‘ Fine ‘ Medium ‘ Coarse ‘ Fine Medium ‘ Coarse ‘
100 l
90 /
80 /
70
/
2 60
% /
g
s 50 /
[=2]
8
S 40
<
9] /
o 30 /I
20
10
0
0.001 0.01 0.1 1 10 100 1000
Particle Size mm
Sieving Sedimentation
Particle Size % Passing Particle Size % Passing
mm mm
125 100 Sample Proportions % dry mass
90 100 Cobbles 27
75 78 Gravel 51
63 73 Sand 13
50 61 Silt and Clay 9
375 49
28 44
20 37
14 33
10 31
6.3 28
5 27
3.35 25
2 22
1.18 20
0.6 17 Remarks
0.425 16 Preparation and testing in accordance with BS1377 unless noted below
0.3 14
0.212 12
0.15 11
0.063 9
i 37
Operator Checked 30/03/2021 Richard John /’{«//7 -
David Approved 31/03/2021 Paul Evans T 7 Sfon=2




Contract Numb
G srt PARTICLE SIZE DISTRIBUTION ontract Number 53135
BS 1377 Part 2:1990 .
. ’ Borehole/Pit No. CBR5
Wet Sieve, Clause 9.2
Site Name Tylorstown Phase 4 Gl Sample No. 1
Depth Top 0.30
Soil Description Brown silty/ clayey fine to coarse sandy fine to coarse GRAVEL
Depth Base
Date Tested 29/03/2021 Sample Type B
CLAY‘ - S"'.T ‘ - SAND ‘ " GRA_VEL ‘ COBBLES BOULDERS
‘ Fine Medium Coarse ‘ Fine ‘ Medium ‘ Coarse ‘ Fine Medium ‘ Coarse ‘
100 /
90 /
80
70
X
2 60
2 /
g
s 90 /
[=2]
8
$ 40
<
& 30 V4
N //
10 =
0
0.001 0.01 0.1 1 10 100 1000
Particle Size mm
Sieving Sedimentation
Particle Size % Passing Particle Size % Passing
mm mm
125 100 Sample Proportions % dry mass
90 100 Cobbles 0
75 100 Gravel 62
63 100 Sand 27
50 100 Silt and Clay 11
375 100
28 91
20 81
14 75
10 70
6.3 60
5 55
3.35 48
2 38
1.18 28
0.6 19 Remarks
0.425 17 Preparation and testing in accordance with BS1377 unless noted below
0.3 15
0.212 14
0.15 13
0.063 11
i B
Operator Checked 30/03/2021 Richard John /’{«//7 -
David Approved 31/03/2021 Paul Evans T 7 Sfon=2




Contract Numb
G srt PARTICLE SIZE DISTRIBUTION ontract Number 53135
BS 1377 Part 2:1990 .
. ’ Borehole/Pit No. CBR6
Wet Sieve, Clause 9.2
Site Name Tylorstown Phase 4 Gl Sample No. 1
B lightly silty/ cl fine t dy fine t Depth Top 0.30
’ - rown slightly silty/ clayey fine to coarse sandy fine to coarse
Soil Description GRAVEL
Depth Base
Date Tested 29/03/2021 Sample Type B
CLAY‘ - S"'.T ‘ - SAND ‘ " GRA_VEL ‘ COBBLES BOULDERS
‘ Fine Medium Coarse ‘ Fine ‘ Medium ‘ Coarse ‘ Fine Medium ‘ Coarse ‘
100 /
90 /
80 /
70
N
2 60
@
g
s 90 /
[=2]
8
S 40
<]
o} /
& 30 P
’ //
10 —
0
0.001 0.01 0.1 1 10 100 1000
Particle Size mm
Sieving Sedimentation
Particle Size % Passing Particle Size % Passing
mm mm
125 100 Sample Proportions % dry mass
90 100 Cobbles 0
75 100 Gravel 64
63 100 Sand 27
50 95 Silt and Clay 9
375 89
28 83
20 71
14 65
10 60
6.3 51
5 48
3.35 43
2 36
1.18 30
0.6 22 Remarks
0.425 19 Preparation and testing in accordance with BS1377 unless noted below
0.3 16
0.212 14
0.15 12
0.063 9
i 7
Operator Checked 30/03/2021 Richard John /’{«//7 -
David Approved 31/03/2021 Paul Evans T 7 Sfon=2




GSTL

SUMMARY OF SOIL DENSITY TESTS
(BS EN ISO 17892-2:2014)

Contract Number

53135

Site Name Tylorstown Phase 4 GI
Date Tested 24/03/2021
. Compaction .
Sample | Sample Depth (m) Moisture Bulk Dry Method /Natural Estimated | oo arks
Hole Reference Number Type Content | Density Density Condition Air Voids
CBR1 B 0.30 - 24 191 1.54 2.5kg Rammer
CBR2 B 0.30 - 12 2.01 1.80 2.5kg Rammer
CBR3 B 0.30 - 9.0 212 1.95 2.5kg Rammer
CBR4 B 0.30 - 13 2.23 1.97 2.5kg Rammer
CBR5 B 0.30 - 9.4 2.09 191 2.5kg Rammer
CBR6 B 0.30 - 8.9 2.02 1.85 2.5kg Rammer
Key Reported As
Moisture Content %
Bulk Density Mg/m®
Dry Density Mg/m®
Particle Density Mg/m®
Air Voids %
Operators Checked 30/03/2021 Wayne Honey
CA/JS Approved 31/03/2021 Paul Evans




Certificate Number

Client

Our Reference
Client Reference
Order No
Contract Title
Description
Date Received
Date Started
Date Completed

Test Procedures

Notes Opinions and interpretations are outside the laboratory's scope of ISO 17025
accreditation. This certificate is in accordance with the accreditation
requirements of the United Kingdom Accreditation Service. The results reported herein
relate only to the material supplied to the laboratory. This certificate shall not be
reproduced except in full, without the prior written approval of the laboratory.

Approved By =
S 7
L

21-05937

GEO Site and Testing Services Ltd
Unit4

Heol Aur

Dafen Ind Est

Dafen
Carmarthenshire
SA14 8QN

21-05937

(not supplied)

(not supplied)
Tylorstown Phase 4 Gl
4 Soil samples.
19-Mar-21

19-Mar-21

24-Mar-21

Identified by prefix DETSn (details on request).

Adam Fenwick
Contracts Manager

Issued:

Certificate of Analysis

24-Mar-21

UKAS

TESTING

Derwentside Environmental Testing Services Limited
Unit 2, Park Road Industrial Estate South, Consett, Co Durham, DH8 5PY
Tel: 01207 582333 - email: info@dets.co.uk « www.dets.co.uk Page 1 of 3



Summary of Chemical Analysis

Soil Samples

Our Ref 21-05937
Client Ref
Contract Title Tylorstown Phase 4 Gl

Lab No| 1819842| 1819843| 1819844| 1819845
.Sample ID| CBR1 CBR 3 CBRS CBR6
Depth 0.30 0.30 0.30 0.30
Other ID
Sample Type B B B B
Sampling Date n/s n/s n/s n/s
Sampling Time n/s n/s n/s n/s
Test Method LOD  Units
Inorganics
Loss on Ignition at 4400C [DETSC 2003# | 0.01] %] 6.5] 17 18] 17

Key: # -MCERTS (accreditation only applies if report carries the MCERTS logo). n/s -not supplied.
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Information in Support of the Analytical Results
Our Ref 21-05937

Client Ref
Contract Tylorstown Phase 4 Gl

Containers Received & Deviating Samples
Inappropriate

Date container for
Lab No Sample ID Sampled Containers Received Holding time exceeded for tests tests
1819842 CBR 1 0.30 SOIL PT 1L Sample date not supplied, Loss on Ignition (730
davs)
1819843 CBR 3 0.30SOIL PT 1L Sample date not supplied, Loss on Ignition (730
davs)
1819844 CBR 50.30 SOIL PT 1L Sample date not supplied, Loss on Ignition (730
davs)
1819845 CBR 6 0.30 SOIL PT 1L Sample date not supplied, Loss on Ignition (730
davs)

Key: P-Plastic T-Tub

DETS cannot be held responsible for the integrity of samples received whereby the laboratory did not undertake the sampling. In this instance samples received may
be deviating. Deviating Sample criteria are based on British and International standards and laboratory trials in conjunction with the UKAS note 'Guidance on
Deviating Samples'. All samples received are listed above. However, those samples that have additional comments in relation to hold time, inappropriate containers
etc are deviating due to the reasons stated. This means that the analysis is accredited where applicable, but results may be compromised due to sample deviations. If
no sampled date (soils) or date+time (waters) has been supplied then samples are deviating. However, if you are able to supply a sampled date (and time for waters)
this will prevent samples being reported as deviating where specific hold times are not exceeded and where the container supplied is suitable.

Soil Analysis Notes

Inorganic soil analysis was carried out on a dried sample, crushed to pass a 425um sieve, in accordance with BS1377.

Organic soil analysis was carried out on an 'as received' sample. Organics results are corrected for moisture and expressed on a dry weight basis.

The Loss on Drying, used to express organics analysis on an air dried basis, is carried out at a temperature of 28°C +/-2°C.

Disposal
From the issue date of this test certificate, samples will be held for the following times prior to disposal :-
Soils - 1 month, Liquids - 2 weeks, Asbestos (test portion) - 6 months

End of Report
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&S eurofins

Chemtest
V' Eurofins Chemtest Ltd

B

T
|

. Depot Road
= Newmarket
Wi | 77ICERTS
AR5 Tel: 01638 606070
F| n al Rep o) rt Email: info@chemtest.com
Report No.: 21-07126-1
Initial Date of Issue: 22-Mar-2021
Client Quantum Geotechnic Ltd
Client Address: Plas Newydd
Llanedi
Pontarddulais
Swansea
SA4 0FQ
Contact(s): Steffan Picton
Project Q0463 Tylorstown Phase 4 Gl
Quotation No.: Q21-22667 Date Received: 08-Mar-2021
Order No.: Date Instructed: 16-Mar-2021
No. of Samples: 7
Turnaround (Wkdays): 5 Results Due: 22-Mar-2021
Date Approved: 22-Mar-2021
Approved By:
g 5 Z :7-','5"_
d e
Details: Glynn Harvey, Technical Manager
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Project: Q0463 Tylorstown Phase 4 GlI

Results - Leachate

Client: Quantum Geotechnic Ltd Chemtest Job No.:| 21-07126 21-07126 21-07126
Quotation No.: Q21-22667 Chemtest Sample ID.: 1155050 1155052 1155055
Order No.: Client Sample Ref.: 2 1 1
Client Sample ID.: ES2 ES1 ES1
Sample Location: TP1 TP2 TP3
Sample Type: SOIL SOIL SOIL
Top Depth (m): 0.5 0.2 0.2
Date Sampled:| 04-Mar-2021 | 04-Mar-2021 | 04-Mar-2021
Determinand Accred. | SOP | Type | Units | LOD
pH U 1010| 10:1 N/A 8.2 8.0 8.2
Sulphate U 1220| 10:1 | mg/l 1.0 2.4 2.6 <1.0
Cyanide (Total) U 1300| 10:1 | mg/l | 0.050 < 0.050 < 0.050 < 0.050
Calcium U 1455| 10:1 | mg/l | 2.00 <2.0 <2.0 <2.0
Hardness N 1415] 10:1 | mgl/l 1.0 4.7 2.0 <1.0
Aluminium (Dissolved) N 1455] 10:1 | pg/l 5.0 87 78 190
Arsenic (Dissolved) U 1455] 10:1 | pg/l 0.20 0.48 0.44 0.48
Boron (Dissolved) U 1455| 10:1 | pg/l | 10.0 <10 13 <10
Cadmium (Dissolved) U 1455| 10:1 | pg/l | 0.12 <0.12 <0.12 <0.12
Copper (Dissolved) U 1455| 10:1 | pg/l | 0.50 2.1 0.96 0.56
Mercury (Dissolved) U 1455] 10:1 | pg/l | 0.05 < 0.05 < 0.05 < 0.05
Manganese (Dissolved) U 1455 10:1 | pg/l | 0.50 12 21 19
Nickel (Dissolved) U 1455| 10:1 | pg/l | 0.50 1.8 0.93 < 0.50
Lead (Dissolved) U 1455| 10:1 | pg/l 0.50 1.2 0.74 0.67
Antimony (Dissolved) U 1455| 10:1 | pg/l | 0.50 < 0.50 <0.50 < 0.50
Selenium (Dissolved) U 1455| 10:1 | pg/l | 0.50 < 0.50 < 0.50 < 0.50
Zinc (Dissolved) U 1455| 10:1 | pg/l 3.0 6.7 <3.0 38
Chromium (Total) U 1455| 10:1 | pg/l | 0.50 < 0.50 < 0.50 < 0.50
Iron (Dissolved) N 1455| 10:1 | pg/l 5.0 550 240 750
Dissolved Organic Carbon Low Level N 1610| 10:1 | mg/l | N/A 6.5 5.4 6.1
Aliphatic TPH >C5-C6 N 1675| 10:1 | pg/l | 0.010 <0.010 < 0.010 < 0.010
Aliphatic TPH >C6-C8 N 1675| 10:1 | pg/l | 0.010 <0.010 < 0.010 < 0.010
Aliphatic TPH >C8-C10 N 1675] 10:1 | pg/l 0.10 <0.10 <0.10 <0.10
Aliphatic TPH >C10-C12 N 1675] 10:1 | pg/l 0.10 <0.10 <0.10 <0.10
Aliphatic TPH >C12-C16 N 1675] 10:1 | pg/l 0.10 <0.10 <0.10 <0.10
Aliphatic TPH >C16-C21 N 1675] 10:1 | pg/l 0.10 <0.10 <0.10 <0.10
Aliphatic TPH >C21-C35 N 1675] 10:1 | pg/l 0.10 <0.10 <0.10 <0.10
Aliphatic TPH >C35-C44 N 1675] 10:1 | pg/l 0.10 <0.10 <0.10 <0.10
Total Aliphatic Hydrocarbons N 1675] 10:1 | pg/l 1.0 <1.0 <1.0 <1.0
Aromatic TPH >C5-C7 N 1675| 10:1 | pg/l | 0.010 <0.010 < 0.010 <0.010
Aromatic TPH >C7-C8 N 1675| 10:1 | pg/l | 0.010 <0.010 < 0.010 <0.010
Aromatic TPH >C8-C10 N 1675] 10:1 | pg/l 0.10 <0.10 <0.10 <0.10
Aromatic TPH >C10-C12 N 1675] 10:1 | pg/l 0.10 <0.10 <0.10 <0.10
Aromatic TPH >C12-C16 N 1675] 10:1 | pg/l 0.10 <0.10 <0.10 <0.10
Aromatic TPH >C16-C21 N 1675] 10:1 | pg/l 0.10 <0.10 <0.10 <0.10
Aromatic TPH >C21-C35 N 1675] 10:1 | pg/l 0.10 <0.10 <0.10 <0.10
Aromatic TPH >C35-C44 N 1675] 10:1 | pg/l 0.10 <0.10 <0.10 <0.10
Total Aromatic Hydrocarbons N 1675] 10:1 | pg/l 1.0 <1.0 <1.0 <1.0
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Project: Q0463 Tylorstown Phase 4 GlI

Results - Leachate

Client: Quantum Geotechnic Ltd Chemtest Job No.:| 21-07126 21-07126 21-07126
Quotation No.: Q21-22667 Chemtest Sample ID.: 1155050 1155052 1155055
Order No.: Client Sample Ref.: 2 1 1
Client Sample ID.: ES2 ES1 ES1
Sample Location: TP1 TP2 TP3
Sample Type: SOIL SOIL SOIL
Top Depth (m): 0.5 0.2 0.2
Date Sampled:| 04-Mar-2021 | 04-Mar-2021 | 04-Mar-2021
Determinand Accred. | SOP | Type | Units | LOD
Total Petroleum Hydrocarbons N 1675| 10:1 | pg/l 2.0 <2.0 <2.0 <2.0
Naphthalene U 1700| 10:1 | pg/l | 0.10 <0.10 <0.10 <0.10
Acenaphthylene U 1700| 10:1 | pg/l | 0.10 <0.10 <0.10 <0.10
Acenaphthene U 1700| 10:1 | pg/l | 0.10 <0.10 <0.10 <0.10
Fluorene U 1700| 10:1 | pg/l | 0.10 <0.10 <0.10 <0.10
Phenanthrene U 1700| 10:1 | pg/l | 0.10 <0.10 <0.10 <0.10
Anthracene U 1700| 10:1 | pg/l | 0.10 <0.10 <0.10 <0.10
Fluoranthene U 1700| 10:1 | pg/l | 0.10 <0.10 <0.10 <0.10
Pyrene U 1700| 10:1 | pg/l | 0.10 <0.10 <0.10 <0.10
Benzo[a]anthracene U 1700| 10:1 | pg/l | 0.10 <0.10 <0.10 <0.10
Chrysene N 1700| 10:1 | pg/l | 0.10 <0.10 <0.10 <0.10
Benzo[b]fluoranthene U 1700| 10:1 | pg/l | 0.10 <0.10 <0.10 <0.10
Benzolk]fluoranthene U 1700| 10:1 | pg/l | 0.10 <0.10 <0.10 <0.10
Benzo[a]pyrene U 1700| 10:1 | pg/l | 0.10 <0.10 <0.10 <0.10
Indeno(1,2,3-c,d)Pyrene U 1700| 10:1 | pg/l | 0.10 <0.10 <0.10 <0.10
Dibenz(a,h)Anthracene U 1700| 10:1 | pg/l | 0.10 <0.10 <0.10 <0.10
Benzo[g,h,ilperylene U 1700| 10:1 | pg/l | 0.10 <0.10 <0.10 <0.10
Total Of 16 PAH's N 1700 10:1 | pg/l 2.0 <2.0 <20 <2.0
Total Phenols U 1920 10:1 | mg/l | 0.030 < 0.030 < 0.030 < 0.030
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Project: Q0463 Tylorstown Phase 4 GlI

Results - Soil

Client: Quantum Geotechnic Ltd Chemtest Job No.:| 21-07126 21-07126 21-07126 21-07126 21-07126 21-07126 21-07126
Quotation No.: Q21-22667 Chemtest Sample ID.: 1155049 1155050 1155052 1155053 1155054 1155055 1155057
Order No.: Client Sample Ref.: 1 2 1 2 3 1 1
Client Sample ID.: ES1 ES2 ES1 ES2 ES3 ES1 ES1
Sample Location: TP1 TP1 TP2 TP2 TP2 TP3 TP4
Sample Type: SOIL SOIL SOIL SOIL SOIL SOIL SOIL
Top Depth (m): 0.2 0.5 0.2 0.5 1.0 0.2 0.2
Date Sampled:| 04-Mar-2021 | 04-Mar-2021 | 04-Mar-2021 | 04-Mar-2021 | 04-Mar-2021 | 04-Mar-2021 | 04-Mar-2021
Asbestos Lab:| COVENTRY | COVENTRY | COVENTRY COVENTRY | COVENTRY | COVENTRY
Determinand Accred. | SOP | Units | LOD
ACM Type U 2192 N/A - - - - - -
I No Asbestos | No Asbestos | No Asbestos No Asbestos | No Asbestos | No Asbestos
Asbestos Identification v 2192 NIA Detected Detected Detected Detected Detected Detected
ACM Detection Stage U 2192 N/A - - - - - -
Moisture N 2030 % ] 0.020 16 19 18 26 16 16 76
pH M 2010 4.0 7.8 7.5 7.6 7.3 7.2 5.4 4.8
Boron (Hot Water Soluble) M 2120 | mg/kg | 0.40 0.51 <0.40 0.59 <0.40 <0.40 0.71
Sulphate (2:1 Water Soluble) as SO4 M 2120| g/l |0.010 0.049 0.031 <0.010 <0.010 <0.010 0.046
Calorific Value N 2140 | MJ/kg | 0.10 2.1 8.1
Cyanide (Total) M 2300 | mg/kg [ 0.50 < 0.50 < 0.50 < 0.50 < 0.50 <0.50 < 0.50
Aluminium (Total) N 2430 | mg/kg | 100 8000 6200 5400 8000 12000 2200
Arsenic M 2450 | mg/kg| 1.0 11 7.7 9.4 7.8 12 6.9
Cadmium M 2450 | mg/kg | 0.10 0.37 0.33 0.27 0.12 0.19 0.45
Chromium M 2450 | mg/kg| 1.0 12 10 8.7 13 18 9.9
Manganese M 2450 | mg/kg| 5.0 470 320 390 210 310 59
Antimony N 2450 | mg/kg| 2.0 2.6 <2.0 <2.0 <2.0 <2.0 5.5
Copper M 2450 | mg/kg | 0.50 39 32 39 15 6.1 170
Mercury M 2450 | mg/kg | 0.10 0.21 0.37 0.35 0.14 <0.10 0.33
Nickel M 2450 | mg/kg | 0.50 33 25 29 18 22 13
Lead M 2450 | mg/kg | 0.50 40 30 36 18 13 190
Selenium M 2450 | mg/kg | 0.20 1.2 1.1 1.7 1.1 15 1.8
Zinc M 2450 | mg/kg | 0.50 88 57 59 36 42 59
Chromium (Hexavalent) N 2490 | mg/kg | 0.50 <0.50 <0.50 < 0.50 <0.50 <0.50 < 0.50
Organic Matter M 26251 % 0.40 11 9.3 16 9.1 3.3 45
Aliphatic TPH >C5-C6 N 2680 | mg/kg | 0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Aliphatic TPH >C6-C8 N 2680 | mg/kg | 0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Aliphatic TPH >C8-C10 N 2680 | mg/kg| 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Aliphatic TPH >C10-C12 N 2680 | mg/kg| 0.10 0.77 <0.10 <0.10 <0.10 <0.10 <0.10
Aliphatic TPH >C12-C16 N 2680 | mg/kg| 0.10 0.53 <0.10 <0.10 <0.10 <0.10 <0.10
Aliphatic TPH >C16-C21 N 2680 | mg/kg| 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Aliphatic TPH >C21-C35 N 2680 | mg/kg| 0.10 4.0 <0.10 <0.10 <0.10 <0.10 <0.10
Aliphatic TPH >C35-C44 N 2680 | mg/kg| 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Total Aliphatic Hydrocarbons N 2680 | mg/kg| 1.0 5.3 <1.0 <1.0 <1.0 <1.0 <1.0
Aromatic TPH >C5-C7 N 2680 | mg/kg | 0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Aromatic TPH >C7-C8 N 2680 | mg/kg | 0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Aromatic TPH >C8-C10 N 2680 | mg/kg | 0.10 3.6 <0.10 <0.10 <0.10 <0.10 <0.10
Aromatic TPH >C10-C12 N 2680 | mg/kg | 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
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Project: Q0463 Tylorstown Phase 4 GlI

Results - Soil

Client: Quantum Geotechnic Ltd Chemtest Job No.:| 21-07126 21-07126 21-07126 21-07126 21-07126 21-07126 21-07126
Quotation No.: Q21-22667 Chemtest Sample ID.: 1155049 1155050 1155052 1155053 1155054 1155055 1155057
Order No.: Client Sample Ref.: 1 2 1 2 3 1 1
Client Sample ID.: ES1 ES2 ES1 ES2 ES3 ES1 ES1
Sample Location: TP1 TP1 TP2 TP2 TP2 TP3 TP4
Sample Type: SOIL SOIL SOIL SOIL SOIL SOIL SOIL
Top Depth (m): 0.2 0.5 0.2 0.5 1.0 0.2 0.2
Date Sampled:| 04-Mar-2021 | 04-Mar-2021 | 04-Mar-2021 | 04-Mar-2021 | 04-Mar-2021 | 04-Mar-2021 | 04-Mar-2021
Asbestos Lab:] COVENTRY | COVENTRY | COVENTRY COVENTRY | COVENTRY | COVENTRY
Determinand Accred. | SOP | Units | LOD
Aromatic TPH >C12-C16 N 2680 | mg/kg | 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Aromatic TPH >C16-C21 N 2680 | mg/kg | 0.10 1.8 <0.10 <0.10 <0.10 <0.10 <0.10
Aromatic TPH >C21-C35 N 2680 | mg/kg | 0.10 16 <0.10 <0.10 <0.10 <0.10 <0.10
Aromatic TPH >C35-C44 N 2680 | mg/kg | 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Total Aromatic Hydrocarbons N 2680 | mg/kg| 1.0 22 <1.0 <1.0 <1.0 <1.0 <1.0
Total Petroleum Hydrocarbons N 2680 | mg/kg| 2.0 27 <2.0 <2.0 <2.0 <2.0 <2.0
Naphthalene M 2700 | mg/kg | 0.10 0.88 <0.10 <0.10 <0.10 <0.10 <0.10
Acenaphthylene M 2700 | mg/kg | 0.10 0.33 <0.10 <0.10 <0.10 <0.10 <0.10
Acenaphthene M 2700 | mg/kg | 0.10 0.47 <0.10 <0.10 <0.10 <0.10 <0.10
Fluorene M 2700 | mg/kg | 0.10 0.55 <0.10 <0.10 <0.10 <0.10 <0.10
Phenanthrene M 2700 | mg/kg | 0.10 2.8 <0.10 <0.10 <0.10 <0.10 <0.10
Anthracene M 2700 | mg/kg | 0.10 0.51 <0.10 <0.10 <0.10 <0.10 <0.10
Fluoranthene M 2700 | mg/kg | 0.10 2.7 <0.10 <0.10 <0.10 <0.10 1.9
Pyrene M 2700 | mg/kg | 0.10 2.5 <0.10 <0.10 <0.10 <0.10 1.8
Benzo[a]anthracene M 2700 | mg/kg | 0.10 1.1 <0.10 <0.10 <0.10 <0.10 <0.10
Chrysene M 2700 | mg/kg | 0.10 1.8 <0.10 <0.10 <0.10 <0.10 <0.10
Benzo[b]fluoranthene M 2700 | mg/kg | 0.10 0.81 <0.10 <0.10 <0.10 <0.10 <0.10
Benzolk]fluoranthene M 2700 | mg/kg | 0.10 1.5 <0.10 <0.10 <0.10 <0.10 <0.10
Benzo[a]pyrene M 2700 | mg/kg | 0.10 0.69 <0.10 <0.10 <0.10 <0.10 <0.10
Indeno(1,2,3-c,d)Pyrene M 2700 | mg/kg | 0.10 0.39 <0.10 <0.10 <0.10 <0.10 <0.10
Dibenz(a,h)Anthracene M 2700 | mg/kg | 0.10 0.54 <0.10 <0.10 <0.10 <0.10 <0.10
Benzo[g,h,ilperylene M 2700 | mg/kg | 0.10 0.58 <0.10 <0.10 <0.10 <0.10 <0.10
Total Of 16 PAH's M 2700 | mg/kg| 2.0 18 <2.0 <20 <2.0 <2.0 3.7
Total Phenols M 2920 | mg/kg | 0.30 < 0.30 < 0.30 < 0.30 <0.30 < 0.30 < 0.30
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Project: 90463 Txlorstown Phase 4 Gl

Results - Single Stage WAC

Chemtest Job No: 21-07126 Landflll Waste Acce