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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).



II;}" Tylorstown Landslip Phase 4 Public

I/ Water Framework Directive 1/ Introduction
Compliance Assessment

REDSTART August 2021

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

21



> Tylorstown Landslip Phase 4 Public
Water Framework Directive 3 / Baseline Data

Compliance Assessment
REDSTART August 2021

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
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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

36



¢l/‘;}‘v" Tylorstown Landslip Phase 4 Public

> /7 Water Framework Directive Compliance 6/ WFD Assessment
Assessment

REDSTART August 2021

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
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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
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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
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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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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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100 L : ' L L 100
| CLHH [ il / i
o LIEREEL ¢ 4 -
R |
] i | L
80 — 80
!
; 7
| =
. 70 : ! | 70
- | 7T
& i T
= | | i
i 60 f V- 60
[ i i ' i
U‘l H
s 7 ! o 1
€ :
® 40 / | 140
5 . ' ,
o 30 L Ly 30
i V. A
20 | HER _ il I »
| EE L/ T
| i P11 | I
10 ! i 1 L HEE i - . 10
: ! -] P |
; B Hill | R [ L
0.0002 0.002 0.02 0.2 2.0 20 200
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
. | Rhandda Cynon Taff Shest
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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
63 150 300 600 1.18 2 5 10 20 375 75
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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
Rhondda Cynon Taff Sh
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