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INTRODUCTION

GENERAL

Project Three Developments Limited are proposing to develop a site at Swansea Road,
Merthyr Tydfil for residential end-use.

Intégral Géotechnique (Wales) Limited have been appointed as the Geotechnical
Engineers to undertake a slope stability assessment of the existing embankments to enable
remedial measures to be designed.

This report presents the findings of the intrusive site investigation and gives
recommendations for stabilising the existing slopes and embankments.

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

PROPOSED DEVELOPMENT
The proposed development is likely to comprise residential housing, but details of the site
layout and levels have not been decided yet.

SCOPE OF WORKS

The work instructed included a review of the previous site investigation reports for the site
followed by the drilling of five shell and auger boreholes and the installation of groundwater
level monitoring standpipes followed by groundwater level monitoring, slope stability
analysis and reporting.

The site investigation included:

* The drilling of five supplemental shell and auger boreholes close to the crest of the
existing embankments, with closely space in-situ testing

« Sampling of soil for laboratory geotechnical testing

« The installation of 3 No. groundwater level monitoring standpipes in boreholes
BH1, BH2 and BH3

INTEGRAL GEOTECHNIQUE (WALES) LIMITED PacE4
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SCOPE OF WORKS (CconminueED)
+ Monitoring of groundwater levels in the standpipes installed in the boreholes during
retum visits to the site by a field technician.

LIMITATIONS

This document is intended to be a working document for further development in discussion
with all concemned including the Local Planning Authority, Natural Resources Wales, and
the NHBC as appropriate.

It should also be noted that vertical and lateral changes in ground conditions may be
present between exploratory hole locations.

Access for the infrusive site investigation was limited in parts of the site, due to the presence
of densely vegetated areas (mainly in the northwest) including stands of Japanese
Knotweed (extensive in the northwest). The shell and auger drilling rig was also unable to
access any areas of uneven ground.

A very overgrown water course runs along the foot of the steep embankment slopes on the
east and southeast sides of the site. Due to its overgrown nature, it was not possible to
access and inspect the state of this water course or to assess if there are any potential
instability issues at the foot of the steep slopes.

This report is for the assessment of slope stability. It does not consider any other aspects
of the project at this stage.

INTEGRAL GEOTECHNIQUE (WALES) LIMITED PaGES
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THE SITE

SITE LOCATION AND DESCRIPTION

The site is located in Merthyr Tydfil approximately 3km northwest of the town centre, at a
MNational Grid Reference of 302530, 207060, see Figure 1.

The site is approximately triangular in shape and occupies an area of approximately 1.8
hectares. The site is bordered by Swansea Road to the north and existing housing to the
east/southeast and west/southwest.

The site comprises an historical embankment of made ground / colliery spoil with an
approximately level top, flanked by steep slopes to the north, east and southeast.

The embankment is located within an area that generally slopes in a north-easterly
direction, such that the embankment reaches its maximum height of approximately 13m at
the northeast comer.

The embankment top is generally flat at an approximate elevation of 290m AOD and is
approximately level with the neighbouring land to the southwest of the site.

While the top of the embankment is generally level, it does include a large irregularly
shaped elongated depression within the northeast part of the plateau top. The depression
is up to approximately 2m deep and some 30 to 40m long (in a northeast-southeast
direction) by up to 10 to 20m wide.

Most of the plateau top and the embankment slopes are grassed. However, the northwest
part of the plateau top is very overgrown with many trees, shrubs and large stands of
Japanese Knotweed. The latter extend down the adjacent embankment slope as far as the
roadside pavement.

Smaller localised stands of Japanese Knotweed were also observed on the embankment
slopes in the northeast, including near the small very overgrown water course at the
northeast comner. Some trees and shrubs are also present locally across the plateau top
and down the embankment slopes.

The embankment slopes in the northwest have estimated gradients of 1v in 2h or shallower.
However, elsewhere, the northeast, east and south-east embankment slopes become
progressively steeper, with estimated gradients of up to 1vin 1.4h.

INTEGRAL GEOTECHNIQUE (WALES) LIMITED PaGEG
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2.4

SITE LOCATION AND DESCRIPTION (ConminueD)

The vegetation cover on the northern and northeast embankment slopes appears to have
helped/be helping to give some stability to these steep banks. However, large areas of
what looks unstable, loose, dark grey colliery spoil material, with little established
vegetation, are exposed across the southeast embankment slope, where the slopes are
estimated to be as steep as approximately 1v in 1.4h. Google images from 2017 show the
bank almost wholly grass vegetated with a shallow ribbed surface. Therefore, the form of
the current slopes represent relatively recent deterioration. The shape of the failure would
indicate localised translational slip along a planar slip surface.

A small water course is understood to issue from a pipe/culvert at the foot of the
embankment, almost halfway along the site's southeast boundary. The water course drains
north-eastwards along the foot of the embankment slope and is culverted underneath
Swansea Road near the northeast comer of the site. Due to the very overgrown nature of
the water course and the bottom parts of the steep embankment slopes, it was not possible
to inspect these areas. Accordingly, it was not possible to see this water course or to
assess whether the stream might be causing, or could potentially cause, instability issues
at the toes of the steep embankments.

SITE OPERATIONS

There are no site operations, although the site is open to the public.

SURROUNDING LAND USE
Swansea Road lies immediately to the north and the site is surrounded by existing
residential housing.

AVAILABLE SITE INVESTIGATION DATA
The site has previously been investigated by Intégral Géotechnique (Wales) Limited in
2007 and August 2017.

The following reports should be referenced to obtain a detailed appraisal of the site.

« 12034/PB/17/S1, Swansea Road, Merthyr Tydfil, Site Investigation Report dated
August 2017.

INTEGRAL GEOTECHNIQUE (WALES) LIMITED PasET
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2.4

AVAILABLE SITE INVESTIGATION DATA (ConminueD)

The 2007 investigation consisted of a mining investigation, comprising the drilling and
geologging of eight probeholes. In general, between 3.5m and 9m thickness of colliery
spoil was encountered, generally increasing north-eastwards towards the existing slopes.
The colliery spoil was generally found to be underiain by 1 to 2m of cohesive superficial
deposits, overlying rock strata.

The probeholes generally encountered up to 5m thickness of ironstones and mudstones
undemeath the made ground embankment, at very shallow depths which typically ranged
from approximately 5m to 15m.

At least four of the probeholes encountered evidence of unrecorded old workings within
this ironstone bearing sequence of strata. The workings were encountered in the form of
broken ground, but no voids were found.

The 2017 investigation comprised the excavation of 7 No. trial pits and the drilling of 3 No.
windowless sample holes to investigate the shallow ground conditions. Soil infiltration
testing was completed at a single trial pit location (TP1).

The frial pits and windowless sample boreholes generally encountered colliery spoil
throughout their excavated / drilled depths (with the exception of at TP1 and TP2). At TP1
and TP2, both of which were positioned towards the south-western site boundary,
suspected natural soil were encountered at depths of 2.6m and 3.1m bgl respectively.

INTEGRAL GEOTECHNIQUE (WALES) LIMITED PacE S
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3.0

3.1

THE SITE INVESTIGATION

FIELDWORKS

A supplemental intrusive site investigation was designed in accordance with
BS5930:2015+A1:2020, the Code of Practice for Site Investigations and BS
10175:2011+A2:2017, the Code of Practice for Investigation of Potentially Contaminated
Sites, and ‘Development of Land Affected by Contamination: A Guide for Developers’
prepared by Welsh Local Government Association (WLGA)/Matural Resources Wales
(NRW) Land Contamination Working Group, 2017.

The supplemental site investigation works comprised the drilling of 5 No. shell and auger
boreholes (referenced BH1 to BHS) to depths of between approximately 8.8m and 11.5m
bgl. Closely spaced standard penetration tests were undertaken within each of the
boreholes.

Representative soil samples were taken from the shell and auger boreholes for laboratory
geotechnical testing and placed in the appropriate sample containers deemed suitable for
the analysis required.

Groundwater monitoring standpipes were installed in three of the shell and auger boreholes
(BH1, BH2 and BH3). It was originally planned to install groundwater level monitoring data
loggers in the boreholes but there was insufficient groundwater in the standpipes for the
data loggers to work satisfactorily. In the absence of data loggers, a field technician
attended site on several occasions to monitor the groundwater levels in the standpipes.

The fieldworks were supervised by a qualified Geotechnical Engineer from Intégral
Géotechnique (Wales) Limited who also logged the supplemental shell and auger
boreholes and prepared their detailed engineering logs in accordance with the
requirements of BS 5930:2015+A1:2020. The engineering logs provide descriptions of the
materials encountered in accordance with BSEN 1SO 14688-1 (2002) and 14689-1 (2003)
for soils and rocks respectively.

The approximate locations of the 2007 rotary probeholes, the 2017 trial pits and windowless
sample holes, and the 2021 shell and auger boreholes are shown in Figure 2, while their
logs are presented in Appendices A, B, C and D.

INTEGRAL GEOTECHNIQUE (WALES) LIMITED PasED
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3.2

3.3

3.4

FIELD OBSERVATIONS

Where the embankment is steepest there is evidence of relatively recent slope failure, with
colliery spoil having been deposited down the existing embankment towards the adjoining
houses. This process had left a scar on the existing slope and extensive colliery spoil
exposed. The location of this slip is indicated in Figure 2. Photographs of the site and
evidence of slope failure and slip are presented in Appendix E.

LABORATORY GEOTECHNICAL TESTING

Representative soil samples were taken from the shell and auger boreholes and sent to the
UKAS accredited laboratories of Apex Testing Solutions for geotechnical testing. The
samples were tested for Atterberg Limits, moisture content, and particle size distribution.

The geotechnical test results are presented in Appendix F.
GROUNDWATER LEVEL MONITORING
The groundwater levels within the three standpipes installed in the shell and auger

boreholes BH1, BH2, and BH3 have been measured on three return visits to the site.

The results of the groundwater level monitoring are provided in Appendix G.

INTEGRAL GEOTECHNIQUE (WALES) LIMITED PaceE 10
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4.0 GROUND CONDITIONS

The ground conditions encountered within the frial pits, windowless sample boreholes,
rotary boreholes, and latest shell and auger boreholes are summarised below in Table 1.

Table 1: Summary of Encountered Ground Conditions

Depth (m)
Strata
From To
00 26M1.1 MADE GROUND: Colliery Spoil of very loose/loose/medium

dense/dense grey/dark grey angular GRAVEL, GRAVEL and
COBBLES of mudstone/siltstone/sandstone with occasional
boulders, generally sparse matnx of silt'sand, spoil appears end-
tipped and uncompacted

26/11.1 45115 SUPERFICIAL DEPOSITS: In TP1 and TP2 brown/grey sandy
silty CLAY /clayey silty SAND with some to many gravels and
occasional cobbles. Supplemental boreholes encountered soft
and soft to firn, yellow brown, and brown silty sandy slightly
gravelly clays becoming firm to stiff with depth. Softened by a
perched groundwater table.

45115 15.0+/30.0+ | COAL MEASURES STRATA: SANDSTONES, SILTSTOMES and

MUDSTONES with occasional ironstone layers, as proven in the
rotary probeholes.

4.1 MADE GROUND / COLLIERY SPOIL
A variable thickness of made ground / colliery spoil underlies the site. The base of the
colliery spoil was proven at depths of between approximately 2. 6m bgl (at TP1)and 11.1m
bgl (at BH2). Mote that the greatest thicknesses of made ground / colliery spoil were
recorded within the exploratory holes positioned towards the crests of the existing slopes.

The encountered made ground / colliery spoil typically comprised loose, locally medium
dense, grey slightly silty slightly sandy gravel with occasional angular cobbles and rarely
suspected boulders of mudstone and rarely siltstone. The gravel is fine to coarse angular
of mudstone and rarely siltstone and sandstone.

Uncorrected SPT N values varied from 4 to 38. The peak values probably represent
cobbles or boulders.

A plot of SPT N value vs depth is shown in Figure 3 and this shows little trend with depth.
Average N values of 8 to 10 were recorded.

INTEGRAL GEOTECHNIQUE (WALES) LIMITED PaceE 11
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4.2

SUPERFICIAL DEPOSITS

Natural strata comprising soft, soft to firm, becoming firm to stiff grey mottled orange-brown
slightly silty sandy slightly gravelly clays with occasional cobbles of subrounded sandstone
were encountered at depths of approximately 6.3m to 11.1m bgl in the supplemental shell
and auger boreholes. Suspected boulders are also present. The gravel is fine to coarse
subrounded and subangular sandstone and to a lesser extent siltstone and mudstone. This
horizon ranged in recorded thickness between 0.4m and 2.5m. In BHS occasional cobbles
of subangular and subrounded sandstone and siltstone were present. Gravel is fine to
coarse subrounded and subangular sandstone.

Mote that during the previous 2017 site investigation works, suspected natural superficial
deposits were encountered at depths as shallow as 2.6m and 3.1m bgl at TP1 and TP2,
positioned in the south-westemn area of the site.

Where encountered, the superficial soils were typically recorded to comprise soft and soft
to firm grey and dark brown silty clay directly below the made ground / colliery spoil. The
softening of these deposits is considered to be associated with perched groundwater.

Historical maps suggest that the original ground profile beneath the made ground / colliery
spoil had an approximate gradient of about 1v:15h i.e5%. Therefore, the base of the
overlying tipped colliery spoil materials is expected to be of a similar attitude.

It is possible to assess the consistency of cohesive materials from the results of Standard
Penetration Tests (SPT's) using guidance in CIRIA Report 143 (1995). Using this
guidance, the SPT N values are corrected to 60% of theoretical free-fall hammer energy to
produce SPT Neovalues. With N values of 4 typically. this confirms a soft / soft to firm
classification i.e., undrained shear strengths of 40kN/m? would be typical.

The majority of cohesive materials encountered, whether it be localised made ground or
superficial soils, contained varying amounts of cobbles and boulders. A large number of
SPT's performed in these cohesive materials reached refusal at 50 blows, these artificially
high values have been influenced by the presence of cobbles and boulders and are not
representative of the overall consistency of the material. However, it is expected that shear
strengths will rapidly increase as coarser glacial strata and the onset of bedrock is
approached.

INTEGRAL GEOTECHNIQUE (WALES) LIMITED PacE 12
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4.3

EMPIRICAL GEOTECHNICAL SOIL PARAMETERS

Published empirical data has been used to determine typical bulk density values for the
material in question. Carter and Bentley (1991) present typical values for bulk density for
various materials.

For the made ground/colliery spoil materials a value of 1.8Mg/m? is considered appropriate.
For the soft clays a value of 1.8Mg/m® is considered appropriate, whilst 2. 0Mg/m® is
considered suitable for superficial deposits comprising firm and firm to stiff and gravelly

clays.

Where measured or calculated peak effective angle of friction information is not available,
there are numerous sources of published empirical data to help determine typical peak
effective angle of friction for the material in question. Carter and Bentley (1991) present
the following typical peak effective angles of friction for compacted clays and compacted
sands and gravels which have been reproduced below.

Tabde 6.5: Typlcal peak effective angles of friction for compacted clays
{after Table 6.3 In Cater and Bentley [1981])

Sall description | Peak effective angle
of friction (§')

Silty Clays, sand-sit mix )

Charpery sands, sand-clay mix H

Sifis and clayey sills 32

Clays of low plasticity 28 1
Clayey slits, elasfic siits 1=
Clays of high plasticity 19

Table 6.6: Typical peak effective angles of friction for compacted sands
and gravels (after Table 6.5 In Cater and Bentley [1991])

Soll description | Peak effective angle
| ot friction (')

Well-graded sand-gravel mbdu'es 1538 : -

Poorly-graded sand gravel mboures =37

“Sity gravels, poorly graded sand-gravel-sit 34

Clayoy gravels, poorly graded sand-gravel-clay | >31

Wedl-graded clean sand, gravelly sands 38 :

‘Poorly-graded clean sands, gravely sands L

Tabie D.1 of BS EN 1887-222007(E), which has been partially reproduced in
Table 6.7 below, presents typical peak effective angles of friction for granular
soils based on thelr danaity.

INTEGRAL GEQTECHNIQUE (WALES) LIMITED PacE 13
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4.3

4.4

EMPIRICAL GEOTECHNICAL SOIL PARAMETERS (ConTiNuED)

Table 6.7: Deriving typical peak effective angles of friction based on
density (after Table D.1 of BS EN 1997-2:2007[E])

Density Peak effective angle |
| of friction® (&)
f'v&é}'i&aﬁ' i %-3
%lw’ﬁ__ B 32-3
1 Medium dense — | a5-a7 =
| Dense EZ]

'L Very dense i0- 42

*Values given are valid lor sands. For silfy soll a reduction of
3" should b made. For gravels 2* should be added

Whilst peak effective angle of friction values will be in the order of 32 to 35 degrees for the
tip materials, as they are effectively loose granular materials, the various literature
references suggest for typical Ngp values of 10, that angles of 28 to 32 degrees are
applicable. Residual values of friction, where past strain effects have occurred, are
expected to be in the range of 20 to 26 degrees for low plasticity, loose granular materials.

The peak shear strength of the made ground materials and superficial soils was assessed
as:

¢’ = 0kN/m? and @'= 28° to 32° - Made ground/colliery spoil
¢’ = 0kN/m? and @'= 20° to 26° — Soft superficial clays

BEDROCK
Bedrock was not specifically encountered in the latest shell and auger boreholes but based
on SPT refusals it is approximately 1.5 to 2.5m below the base of the tip materials.

The previous 2007 rotary probeholes recorded bedrock at depths of between 4.5m and
9.4m below existing ground level. The shell and auger boreholes indicated that the made
ground and superficial soils extended to a maximum depth of 11.5m within close proximity
to the existing slopes.

INTEGRAL GEOTECHMIGUE (WaLES) LIMITED PacE 14
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4.4

4.5

BEDROCK (conTmueD)

When drilling the rotary boreholes in 2007, the driller generally recorded ironstone layers
within the 5m to 10m of strata below rockhead, often within fractured/very fractured bands.
The air flush and drilling retumns were lost in four of the eight probeholes within this broken
ground, which is considered to be associated with unrecorded possibly back stowed very
old ironstone workings. The thickness of the suspected old workings appeared to vary
between approximately 1.5m and 5m. MNone of the probeholes encountered any open
voids.

GROUNDWATER

The original trial pits excavated in 2017 remained dry within the colliery spoil made ground.
Only TP1 and TP2 were thought to have ‘bottomed out’ the made ground and both
encountered moist suspected natural soils at approximately 2.5m to 3m depth.

The probeholes drilled in 2007 did not encounter any groundwater within the made ground
or the superficial deposits.

PH2 and PH8 remained dry to the base of the probeholes.

The rest of the probeholes encountered evidence of groundwater within the bedrock,
generally 10 to 15m below the rockhead i.e_, below 20m depth.

The 5 No. shell and auger boreholes drilled in 2021 did not identify any groundwater strikes
during the drilling process.

Water level monitoring of the recent standpipes installed in boreholes BH1, BH2 and BH3
indicates a perched water table resting on the superficial soils in BH2 and BH3. BH1 which
extended to 9.05m depth was dry throughout the monitoring period. Within BH2 and BH3,
over the period of observation, the head of water varied between 0.3 and 0.8m, with
groundwater recorded at depths of between 10.19m and 10.41m in BH2 and BH3
respectively.

INTEGRAL GEOTECHNIQUE (WALES) LIMITED PacE 15
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5.0

5.1

5.2

SLOPE STABILITY PARAMETERS AND ASSESSMENT

DETAILS OF PROPOSED DEVELOPMENT
The proposed development is likely to comprise residential housing, but details of the site
layout and levels have not been decided yet.

EXISTING SLOPE STABILITY

The steepest existing slopes are currently at gradients of approximately 1v:1.4h (36
degrees). Slope faces show recent deterioration. The main faces are currently devoid of
vegetative cover. Some lower-level slopes have shrub and limited tree cover.

Potential failure modes are planar shallow slips, deeper wedge type sliding and rotational
failure.

In order to assess the current slope stability, modelling software developed by Oasys Ltd
has been utilised.

Slope stability modelling has been undertaken based on the existing ground profile at
Section A-A (the location of which are shown in Figure 2).

As part of the modelling process, the following assumptions have been made:

= Three strata have been considered: the existing made ground / colliery spoil, the
underlying soft becoming firm cohesive deposits, and the underlying bedrock

= A perched groundwater table close to the made ground / natural ground interface
has been assumed.

With regard to engineering properties of the soils, the following assumptions have been
made:

+ For modelling purposes, the minimum slip weight considered in the model has been
adjusted in order to assess global slope stability;

* A peak effective friction angle of 28 degrees has been adopted for the existing
made ground / colliery spoil deposits,

= A peak effective friction angle of 22 degrees has been adopted for the underlying
cohesive deposits; and

* A peak effective friction angle of 40 degrees has been adopted for the underlying
weathered bedrock deposits.

INTEGRAL GEQTECHNIQUE (WALES) LIMITED PaGE 16
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5.2

5.3

EXISTING SLOPE STABILITY {ConTiNuED)
A slope stability model has been considered at Section A-A. The results are presented in
Appendix H.

The following Factor of Safety has been calculated:

* Section A-A Factor of Safety 0.9

The results indicate an inadequate FOS, which is commensurate with the evidence of slope
failure observed on site. A minimum FOS of 1.3 is required for permanent slopes.
Consequently, slope remedial measures are required, and are considered below.

SLOPE REMEDIAL RECOMMENDATIONS

The slope stability assessment of the steep embankment slopes around the north,
northeast and southeast edges of the site indicate an inadequate Factor of Safety (FOS)
against failure.

In order to provide an adequate degree of protection against instability, the slopes should
be regraded to a minimum gradient of 1v:2.5h.

In addition to the model derived for the existing slope, a second slope stability model has
been generated for a regraded slope angle of 1v:2.5h (see Appendix I). The results indicate
that regraded slopes at 1v:2.5h will have an adequate FOS against failure, of 1.3 (see
Appendix ).

All slope materials require permanent protective coverings of grass and shrub cover.

As part of the slope design, it is recommended that the very overgrown water course at the
foot of the southeast and east slopes is cleared, inspected and assessed, in order to
establish if any associated improvements/precautions are required. The state of this very
overgrown small watercourse could not be assessed at the time of undertaking the site
investigation. Its relationship and proximity to the toe of the embankments is therefore
unclear. It is not known whether the toe of the slope is being or might be affected by this
water course.

Based on the survey data which has been made available, many of the existing
embankment slopes are steeper than 1v in 2.5h. Re-profiling earthworks are therefore
required in order to ensure that this gradient is not exceeded.

INTEGRAL GEOTECHNIQUE (WALES) LIMITED PaseE 17
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5.3

SLOPE REMEDIAL RECOMMENDATIONS (ConTinueD)

It is recommended that an updated topographic survey of the site is undertaken in order to
ensure that the embankment slopes are re-profiled to appropriate gradients, where
necessary.

The layout of the proposed buildings and roads will need to be adjusted a safe distance
away from the re-profiled embankment edges, thereby avoiding any over-stressing of the
slopes by the proposed buildings.

During the re-profiling of the northern embankment slopes careful attention should be paid
to the former vicinity of the ‘spout’ which was recorded on the historical maps dating from
1919 1o 1964. The absence of any later record may indicate that the issue was successfully
addressed, possibly by installing some form of drainage.

Cut-off drains should be provided at the top and French drains at the bottom of any cut
and/or fill slopes. In areas of cut and/or fill, the slopes should be topsoiled and seeded with
grass, in order to minimise any future maintenance problems caused by surface water run-
offs. Geotextile pocket membranes (geocell or similar) are recommended to be used to
ensure topsoil does not slump down the slopes. Local slope drainage may also need to be
provided.

If development layouts require steeper slopes, then strengthening and or forms of retention
will be required. The options that could be considered include:

* Slope reprofiling and creation of an engineered or strengthened soil block;
= Creation of a strengthened block by soil nailing;

« Partial earthworks and providing a gabion or crib wall;

« Partial earthworks and providing a reinforced concrete wall

Checks will be necessary for global stability as well as local stability checks for the design
of any proposed strengthening and/or retention schemes. In particular wall embedment
should be well below the level of any soft or completely weathered materials and the level
of any slip zones.

All retaining structures will need to be designed to take account of groundwater effects and
water pressures.

The above recommendations will need to be reviewed and may need to be revised following
confirmation of the proposed development layout and proposed site levels.

INTEGRAL GEOTECHNIQUE (WALES) LIMITED PacE 18



APPENDIX A

ROTARY PROBEHOLE LOGS (2007)



RECORD OF PROBEHOLE 1

Cliant: Gearge Wimpey South Wales Project Numnber; 5851 Integral
Geotechnigue
Site Name: Swansea Road, Merthyr Tydfi Project Enginess: PB
Co-ordinates: Ground Level (mOD);
Depth (m) | Legend Descrption
00 Ground Surface

MADE GROUND: Colliery Spoil
65
Superficial Deposits (Clays)
78
= MUDSTONE with S#tstone Bands
REMARKS
1. Descriptions based on drilier's records. Sudpmers: LIV
2. Tempotary plastic casing instalied for geoioggng Date drilled: 19.3.07
Casing depth (mi: 8.0
Type of drilling: Open Hole
Flushing medium: Alr

Groundwater; Waber at 5 5m




RECORD OF PROBEHOLE 1

Client: Georpa Wimpey South Wales Projoct Number: 9661 Integral
Geotechnigue

Site Naevwe: Swansea Road, Merthyr Tydfil Project Englnesr: FB

Co-ordinates: Giround Level {mO0):

Depth (m) | Legend Desseripfion Comments.

a0 B

i LIMESTONE

-,.IJ:;-.;E:'

15 s

00 —

REMARKS

1. Descriptions based on driller’s records. WA A
Date drilled: 19.3.07
Casing dopth (m): 8.0
Type of drilling: Open Hols
Flushing modium: Alr

Groundwater: Waber &t 9.8m




RECORD OF PROBEHOLE 2

Client: Gecrge Wimpey South Wales Project NMumber: G851 Integra;
Geotechnique
Site Name: Swanses Road, Merthyr Tydfil Project Engineer: PB
Co-ordinates: Ground Level (mO0):
Degth ()} | Legend De=scription Caormments
0o
MADE GROUND: Colliery Spoil
4.5
Superficial Deposits (Clays)
56
Very weak weathered MUDSTONE
10.0
Broken Growund Lost retums. Old workangs
131
Veery Soft Drilling
150
End of probehole at 30.0m
REMARKS
1. Descriptions based on diller's records. TNy — R
2 Drillng rods become stuck at 15.0m due ko lost air flush - Date drilled: 20.3.07
barehole had 1o be abored Casing depth (mk: 6.0
3 Termporary plastic casng instalied for geoiogging Type of drilling: Open Hole
Flushing mecdium: Ar
Groundwater: Ory




RECORD OF PROBEHOLE 3

Client: Gecrge Wirpey Soulh Wales Project Number: 9861 Integra}
Geotechnique
Site Name: Swansea Road, Merthyr Tydl Project Engineer; PB
Co-ardinates: Ground Level (mOD):
Degpth (m) | Lagend Description
0o
s
50
8.2
6.7 =
a.0
Lost returns, then regained. Old
109
S====- MUDSTONE
—————]
Equipment: KLEMM
Date drilled: 16.3.07
Casing depth (m): 55
Type of drilling: Opan Hole
Flushing mediums Air

Groundwaler: Darng a2 20.0m




RECORD OF PROBEHOLE 3

Cliant: Gescege Wimpey South Wales Project Number: 9861 |I‘ItE'.'g ral
hnigue
Site Name: Swansea Road, Mertinyr Tydfil Project Engineer: FB
Co-ardinates: Ground Level (mOD):
Depth (m) Descrpsion
=1 MUDSTONE with sitstone bands
=
300
End of probehale al 30,0m
REMA RS
1, Descriptons based on drillers recoeds. R -
Date drifled: 15.3.07
Casing depth (mj): 55
Type of drilling: Opan Halks
Flushing medium: Air

Groundwater: Damp at 20.0m




RECORD OF PROBEHOLE 4

Client: Gaarge Wimpey South Wales Project Number: 2851 Integral
GGeotechnigue

Site Name:: Swansea Road, Merthyr Tyl Project Engineer: P53
Co-ardinates: Ground Level {m0D):
Depth (m) | Legend Description

00 Ground Surface

MADE GROUND: Colliery Spoil

78

a4

121

SANDSTONE fraciured

M=

Kitant

1. Descriptions based on driller's necoeds. N e

2 Temporary plasiic casing instailed for geologging R Gk W
Casing depth (mj: 12.5
Type of driling: Open Hole
Fhushing medium: Alr

Grounchwater: Inflow ol 26 5m




RECORD OF PROBEHOLE 4

Clipnt: Gaorge Wimpey South Wales Project Numbar: 5881
Sito Name: Swansea Hoad, Martinyr Tyl Project Engineer; PB
Co-ordinates: Ground Level (mOD):

Integral

Geéaotechnigue

Description
MUDSTONE with sandstone bands
nh
Sinsiad UIMESTONE
R
282 =
MUDSTONE
300 =
End of probehole at 30.0m
REMARKS
1. Dascriptions basad on driller's records. Wpsipmeant: KLEWM
Date drilled: 20.3.07
2 Temporary plastic casing installed for geociogging Casing depth (m): 12.5
Type of drilling: Open Hole
Flushing medium: Air

Growndwater: Infiow at 26.5m




RECORD OF PROBEHOLE 5

Cliort: George Wimpey South Wales Praject Number: 8351 Integral
Geotechnigue

Site Namw: Swansea Road, Merthyr Tydil Project Engineer: P8

Co-ordinates; Ground Level (mOD):

Depth {m) | Legend Description

Date drilled; 20.3.07
Casing depth (mi: 12.5

Type of drilling: Open Hole

Flushing medium: Alr
Groundwater: Damp i §.8m Wt al 24 Sm




RECORD OF PROBEHOLE §

50 Cathedral Road

- Cardiff CF11 8L
Client: Gearge Wimpey South Wles Project Number: 9661 Integral fsa=itil "
Géotechnique fled kst
At marimegraigaolec.
Site Name: Swansea Road, Merthyr Tydfi Project Englneer: FB
Co-ordinates: Ground Level (mOO):
Depth (m) | Lsgend Desteription Comments
— | MUDSTONE with sandstone bands
P
— |
—
1:==—
——
_
—_—
300
End of probehole a1 30.0m
REMARKS
1. Descriptions based on drilier’s reconds. WRRIBAREL AL
Date drilled: 20.3.07
Casing dopth {mj: 12.5
Type of drilling: Open Hoke
Flushing modium; Air

Groundwater: Damp 2t 9.8m Wed al 24 5m




RECORD OF PROBEHOLE 6

Client: Gacege Wimpéy Soulh Wales Project Numnbar; 5851 ]ﬂtﬂgfﬂ'
Geotechnique
Site Name: Swansea Road, Methyr Tydf Project Engineer: PE
Co-ardinates: Ground Level (mOD):
Depth () | Legend Description
00
49
56
80
177
REMARKS
1. Descriptions based on driler’s racords. P S
2 Temporary plastic casex) instalisd for geciogging Ouwle cirfleck: 21.3.07
Casing depth (mf: 80
Type of driling: Open Hole
Flushing medium: Air

Groundwater; Wel al 18.5m inflow at 24 Tm




RECORD OF PROBEHOLE 6

e - Intégral
Client: George Wimpey South Waies P Geotechnique
Site Name; Swansea Road, Merthyr Tydfi e nin i e
Ground Level (mOD):
Depth (m)
—
— |
e
e
=
P —
300 —
End of probehole at 30.0m
REMARKS i
¥ Deucriplions baset on driler’s mconis
Date deilled: 21.3.07
Cassing depth (m): 8.0
Type of drilling: Open Hole
Flushing medium: Ar

Groundwator: Wet at 18 5m Inflow at 24 1m




RECORD OF PROBEHOLE 7

Client: George Wimpay Soulh Wies Project Numiber: 5851 IntEg I"Eli
Geotechnique
S#te Name: Swansea Road. Merthyr Tydfl Project Engineer: PB
Co-ordinates: Ground Lavel (mOD):
Depth () | Legend Destrigtion
00 Ground Surface
MADE GROUND: Colliery Spod
a5 2
Superficial Deposits (Clays)
45
IRONSTONE and MUDSTONE fractured
&1
MUDSTONE
o COAL
85
MUDSTONE
105
Broken Geound Lost returns, then regained. Old
118
1. Desciptions based on driller's mooeds. -
2. Temmporary plasiic casing installed for geciogging b
Casing dopih (mj: 6.0
Typt of drilling: Open Hole
Flushing medium: Ar

Groundwater; Yt at 21.0m




RECORD OF PROBEHOLE 7

Clignt; George Wimpoy Scuth Wales Project Numbeor: 5561
Site Nama: Swarses Road, Martfyr Tydsl Project Enginger; P8
Co-crdinates: Ground Level (mD0):

Integral

Geotechnique

i

MUDSTONE with siltstone bands

[
_—
—

e
— }
e
e
]
—
a—— — _—— |
e ———
—— ]
- —
[EESNE— T
: g
o
e
f———
—_—
—_

End of probehole at 25.0m

1. Descriptons based on drilier's records.

Date diflled: 21.3.07
Casing depth (m): 60
Type of drilling: Opan Hoks
Fleishing medium; Air
Grounchwarter: Wet at 21.0m




RECORD OF PROBEHOLE 8

Client: Gecrge Wimpey South Wales Project Numbar: 9851 Integral
sotechnique
Site Name: Swansea Road, Merthyr Tydl Project Engineer: PE
Co-ordinates: Ground Level {mODiD);
Depth (m) | Legend Deseription
00 Ground Surface

MADE GROUND: Colliery Spoil
71
Superficial Deposits (Clays)
az
IRONSTONE and MUDSTONE broken
105
Lost retuns, then regained. Possible
IRONSTONE and MUDSTONE very broken old workl
"1
r-'.'-_-__
[m—
e
| ——
—
200 ™""IEnd of probehole at 20.0m i
REMARKS
1 Descriptions based on rilers rcords Wt L
2. Temporany plastic casing instalied for geclogging Date drifled: 21.3.07
Casing depth (m): 145
Type of drilling: Cpen Hala
Flushing medium; Air

Groundwater: Dry




APPENDIX B

TRIAL PIT LOGS (2017)



Intégral
Géotechnique

irbgral Moo, T Beddau Way
CiniNeduite Bodris Park
Casrpiuiy CHBN JAX

Tel 020 20807081

Fa. 20 20E8T1TE
e[ N by et e

Project Mame:

Swansea Road

Project Mo.:
12034

Trial Pit Mo.:

TP1

Sheet1of 1

Location:

Merthyr Tydfil

Client:  Pure Commercial Finance Limited

Logged By:
FB

Scale

1:25

Equipmemnit:

JCB 3CX Mechanical Excavator

Coordinates:

Date Excavated:

130072017

Level:

Dimensions

2.00m

oo &

Samples & In-situ Testing

Depth (m} | Type

Results

i

{m)  frm ACD]

Siratum Description

0.00 - 060 ES

:::}:‘l\éi%.
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MADE GROUND: CofSery spoil compnsing loose to medium dense grey and dark grey silty
sandy angular mudsione shaley graveds and occasional cobbles of siltstone/sandstone

o

T T T

.00 2 I

POSSIELE MATURAL GROUMND: Soft becoming firm to stiff brown and grey clayey sty
SANDVsandy silty CLAY with some to many gravels and occasional cobbles

Remarks:

1. Trial pit abandoned due to large pit collapses

2. Soakaway testing attempted but abandoned due to

spoil collapsing in

3. Took a long time to excavate due to pit collapses

Groundwater: Very moist below 1.1m depth

Stability: Sides wery unstabde and constantly collapsing to

approximately 3m wide in the spod




irbgral Moo, T Beddau Way
2 CiniNeduite Bodris Park

’nteg ral Casrpiuiy CHBN JAX

Tel 020 20807081

Géotachnifue et
e[ N by et e

Project Mame:

Swansea Road

Project Mo.:
12034

Trial Pit Mo.:

TP2

Sheet1of 1

Location:

Merthyr Tydfil

Client:  Pure Commercial Finance Limited

Logged By:
FB

Scale

1:25

Equipmemnit:

JCB 3CX Mechanical Excavator

Coordinates:

Dimensions

2.00m

Date Excavated: 130072017

Level:

oo &

Samples & In-situ Testing

Depth (m} Type Results

i

{m)  frm ACD]

Siratum Description

0.00-0.70 ES

:'::}?}_gi% :

i
SRR
S

befow 1.5m depth.

i
S
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o
e
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e @f/z@;‘%\\.
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3.0m and 2.1m depth
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MADE GROUND: CofSery spoil compnsing loose grey and dark grey slightly silty slighthy
sandy angular gravels mainty of shaley mudstone, with some siltstone/sandstone, some
cobbles and occasional boulders, some o many cobbdes and occasional to some boulders

Possible buried topsod at one end of the pit comprising soft brown sandy clayey silt between

S BOSSIBLE NATURAL GROUND: Grey very sandy silly GLAY with some gravels
=T I e e LRt

End of Triaipi at 3.20'm

Remarks:

1. Trial pit 4m wide by the end of the dig

2. Took a long time io excavate due to continual
collapses

Groundwater:

Trial pit dry. but moist below 3.0m depih Key:

Stability:

Sides wery unstable and continuously collapsing sa?:nnm =il sampe




irbgral Moo, T Beddau Way
2 CiniNeduite Bodris Park

’nteg ral Casrpiuiy CHBN JAX

Tel 020 20807081

Géotachnifue et
e[ N by et e

Project Mame:

Swansea Road

Project Mo.:
12034

Trial Pit Mo.:

TP3

Sheet1of 1

Location:

Merthyr Tydfil

Client:  Pure Commercial Finance Limited

Logged By:
FB

Scale

1:25

Equipmemnit:

JCB 3CX Mechanical Excavator

Coordinates:

Date Excavated: 130072017

Level:

Dimensions

2.00m

o &

Samples & In-situ Testing

Depth (m} Type Results

(m]

i

m ACD

Siratum Description

0.00-1.00 ES

280
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MADE GROUND: Cofery spoil comprising loose and very loose silty sandy angular gravels
and cobbdes of shaley mudstone with some sitsione and sandstone

End of Triaipt at 2.0 m

Remarks:

1. Trial pit abandoned due to collapses
2. Trial pit 2m wide at the end of the excavation

Groundwater: Trial pit dry

Stability: Sides continually cofiapsing




irbgral Moo, T Beddau Way
2 CiniNeduite Bodris Park

’nteg ral Casrpiuiy CHBN JAX

Tel 020 20807081

Géotachnifue et
e[ N by et e

Project Mame: Project Mo.:
Swansea Road 12034

Trial Pit Mo.:

TP4

Sheet1of 1

Location:

Merthyr Tydfil

Logged By:
FB

Client:  Pure Commercial Finance Limited

Scale

1:25

Equipment: JCB 3CX Mechanical Excavator

Coordinates: Dimensions

2.00m

Date Excavated: 130072017

Diepth - §
Level: 270m =

Samples & In-situ Testing

Depth (m} Type Results

Depth | Lewel Siratum Description

(m]
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m ACD

0.00-1.10 ES
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MADE GROUND: CofSery spoil comprsing loose and very loose slightly silty slightly sandy
angular gravels and cobbles of mostly shaley mudsione, some siltstone and sandstone

e s ssmsssssssssssssssses-

Remarks:
Trial pit abandoned due to collapses

Groundwater: Trial pit dry Key:

Stability: | Sides very unstable and continually collapsing B Bt ot samate




irbgral Moo, T Beddau Way
2 CiniNeduite Bodris Park

’nteg ral Casrpiuiy CHBN JAX

Tel 020 20807081

Géotachnifue et
e[ N by et e

Project Mame:

Swansea Road

Project Mo.:
12034

Trial Pit Mo.:

TP5

Sheet1of 1

Location:

Merthyr Tydfil

Client:  Pure Commercial Finance Limited

Logged By:
FB

Scale

1:25

Equipmemnit:

JCB 3CX Mechanical Excavator

Coordinates:

Date Excavated: 130072017

Level:

Dimensions

2.00m

o &

Samples & In-situ Testing

Depth (m} Type Results

(m]

i

m ACD

Siratum Description

0.00- 060 ES
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MADE GROUND: CofSery spoil compnsing wery loose slightly silty slightly sandy angular
gravels and some cobbles of mainly shaley mudsione with some siltstone and sandstone

Remarks:
Trial pit abandoned due to collapses

Groundwater: Trial pit dry

Stability: Sides unstable and constantly collapsing




Intégral
Géotechnique

irbgral Moo, T Beddau Way
Borrwris Park
Casrpiuiy CHBN JAX

Tel 020 20807081

Fa. 20 20E8T1TE
e[ N by et e

Project Mame:

Swansea Road

Project Mo.:
12034

Trial Pit Mo.:

TP6

Sheet1of 1

Location:
Merthyr Tydfil

Client:  Pure Commercial Finance Limited

Logged By:
FB

Scale

1:25

Equipmemnit:

JCB 3CK Mechanical excavator

Coordinates:

Date Excavated:

130072017

Level:

Dimensions

2.00m

o &

Samples & In-situ Testing

Depth (m} | Type

Results

i

{m)  frm ACD]

Siratum Description

0.00 - 060 ES
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MADE GROUND: CofSery spoil comprising loose and very loose grey slightly silty slightly
sandy angular gravels of mudstone and some cobbles of silistone and sandstone

Remarks:

Trial pit abandoned due to collapses

Groundwater: Trial pit dry

Stability: Sides wery unstabde and constantly collapsing




Intégral
Géotechnique

irbgral Moo, T Beddau Way
Borrwris Park
Casrpiuiy CHBN JAX

Tel 020 20807081

Fa. 20 20E8T1TE
e[ N by et e

Project Mame:

Swansea Road

Project Mo.:
12034

Trial Pit Mo.:

TP7

Sheet1of 1

Location:

Merthyr Tydfil

Client:  Pure Commercial Finance Limited

Logged By:
FB

Scale

1:25

Equipment: JCB 3CX Mechanical Excavator

Coordinates:

Dimensions

2.00m

Date Excavated:

130072017

Level:

Dert: &

Samples & In-situ Testing

Depth (m} | Type

Results

(m]

i

m ACD

Siratum Description

0.00-1.00 ES
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MADE GROUND: CofSery spoil compnsing loose silty sandy angular shaley gravels and
angular cobbles and occasional boulders of sftsione and sandstone

End of Triaipt at 2.0 m

Remarks:

1. Trial pit abandoned due to collapses
2. Trial pit 1.5m wide by the end of the excavation

Groundwater:

Trial pit dry

Stability:

Sides continually cofiapsing




APPENDIX C

WINDOWLESS SAMPLE LOGS (2017)



. PRI ETIAL T Project Mame: Project Ma.: Borehole Mo.:
S, : oy b= wansea Roa
Géotechnique ekl Ws1
S i s el Sheet 1 of 1
Location: Coordinates: Hole Type:
Client:  Pure Commercial Finance Limited
Merthyr Tydfil WLS
Scale
Equipment: Widowless Sampling Rig Diameter of Casing: Lewel:
1:50
|Dates Logged By:
Diameter of Boring: 109mm Depth of Casing:
130772017 - PB
Water Samples & In situ Testing Depth L Level L
Well Srikes O ] Type Results im)  fm ADD) Legend Stratum Description
0.00 - ES soed Grass over MADE GROUND: Colliery spoil comprising looselvery loose
1.00 yj\f\k\ﬁ‘: shghily sty shghtly sandy angular grawvels of mudstone and occasional
@ﬁé\' to some siltstone
e
S
d
1w | ¢ Ned (1,412,1.0,1) B L,
| TS
: S
. e
: s
: il
S 200 | ¢ N=T (1,112:2.1.2) S -2
e
e
o
3.00 [ N=T (1,2/2,2,2.1) 3.00 el AR e B AR A Sttt e e L3
350 c N=10{3.3/4.2,1.3) s
4.00 Cc N=17 {2,213.4,6.4) -4
450 c N=0 [4,4/2,2,3,2)
5.00 C M=13(3,312,24.4) [ 5
5.50 c =25 {6.5/5.5.7.8)
a.00 Cc MN=46 (8,8/8,8,10,20) -6
-7
-6
il
— 10
Remarks: :
- Smal disturbed sampi= Vi - \Water sample

Gas monitoning standpipe instalied to 2m depth

E - Bulk disturbed sampie
EE - Environmental soll sample

CFT - Standard F

‘EFT - Efarcdand Fenetration Test (spit spoon])
Test {zoild cone)

U - Undisturbed sampls
TCR - Tolal Cone Recovery




. QRS Huute, ¥ Bl Viny Project Mame: Project Ma.: Borehole Mo.:
Intﬂgrﬂl 1.’:“""5"'" ﬂ;m:; Pk
i, : g o b Swansea Road 12034
Géotechnique ekl Ws2
S i s el Sheet 1 of 1
Location: Coordinates: Hole Type:
Client:  Pure Commercial Finance Limited
Merthyr Tydfil WLS
Scale
Equipment: ‘Windowless Sampling Rig Diameter of Casing: Lewel:
1:50
|Dates Logged By:
Diameter of Boring: 109mm Depth of Casing:
130772017 - PB
Water Samples & In situ Testing Depth L Level L
Well Srikes O ] Type Results im)  fm ADD) Legend Stratum Description
0.00 - ES “o MADE GROUND: Caolliery spoil comprising loosefvery loose slightly
1.00 %ﬁ saty shightly sandy angular gravels of mudstone and occasional to some
gy sheone
G
d
100 | © N3 (1,1/1,01.1) SR -
| TS
: S
: o
: s
: il
St 200 | ¢ N=8 (1,1/2.1.1.2) S 2
G
e
.
3.00 [ N=0 (3,4/3,2,2,2) 3.00 el AR e B AR A Sttt e e L3
350 c N=8({2,32,222) -
4.00 C N=12{3,213.4,2.2) -4
450 c N=14 (34/4.4.24)
5.00 C MN=13(5.,5/4.4,3.2) -5
550 c N=17 (4.4M4.4,5.4)
£.00 c N=10 (4.4i5.4,4.6) 6
.50 c N=35 {8.8/8.0,8.9)
-7
-6
il
— 10
Remarks: :
0 - Smal disturbed sample Wi - Wimler sample

Gas monitoning standpipe instalied to 2m depth

E - Bulk disturbed sampie
EE - Environmental soll sample

CFT - Standard F

‘EFT - Efarcdand Fenetration Test (spit spoon])
Test {zoild cone)

U - Undisturbed sampls
TCR - Tolal Cone Recovery




. QRS Huute, ¥ Bl Viny Project Mame: Project Ma.: Borehole Mo.:
|ﬂt&gfﬂt Cantegate a;,....r Park
g o b Swansea Road 12034
s H Tl 02% 20607901
Geéotechnigue BelEisils WS3
S i s el Sheet 1 of 1
Location: Coordinates: Hole Type:
Client:  Pure Commercial Finance Limited
Merthyr Tydfil WLS
Scale
Equipment: ‘Windowless Sampling Rig Diameter of Casing: Lewel:
1:50
|Dates Logged By:
Diameter of Boring: 109mm Depth of Casing:
130772017 - PB
Water Samples & In situ Testing Depth L Level .
Well Srikes O ] Type Results im}  fm ADD) Legend Stratum Description
0.00 - ES s - TOPS0IL: Firm dark brown clayey sit
0.80 0.10 55 o +| MADE GROUND: Coliery spoil comprising loose o medium dense
f\ﬂé\' brown grey shghily clayey sity sandy fine becoming medium angular
ﬁ\/ﬁ:ﬂ gravels of mudsione
i
- b
1.00 '] W=10{2,1/2.2.3.3 cosised MADE GROUND: Colliery speil comprising loosefvery loose slightly -1
] (2.112.2.3.3) %\gﬁg\ silty shightly sandy angular gravels of mainly mudstene and some of
g ;&i sitstone
i T
5 e
et x_ﬁ;/,}_{e}:
= ! 200 | ¢ N=11 (2.32.3.2.4) S 2
R
e
.
. Ham
3.00 C N=11(3.2/3.3,3.2) 3.00 . R Gl G BGeEE B A DE M- S STt eeee- -3
3.60 [H N=10{3,2/3,2,2.3) B
4.00 Cc N=14 {3,3/3,3,2.5) -4
4.60 Cc N=16 (4.4/4.4.4.4)
5.00 Cc N=14 (4,3/4.3.4.3) -5
5.60 Cc N=17 (4.3/4,3,4.6)
a.00 Cc MN=22 (8,817 4,5.8) -6
a.50 Cc N=41 (6.5/7,10,10,14)
-7
- B
o
— 10
Remarks: :
O - Gmal disturbed sample Wi - \Waler sample

Gas monitoning standpipe instalied to 2m depth

E - Bulk disturbed sampie
EE - Environmental soll sample

CFT - Standard F

‘EFT - Efarcdand Fenetration Test (spit spoon])
Test {zoild cone)

U - Undisturbed sampls
TCR - Tolal Cone Recovery




APPENDIX D

SHELL & AUGER BOREHOLE LOGS (2021)



Intégral
Geéotechnigue

Inligral Houss. T Beadau Wy
Canfegete Pusnossy Park
Caarphilly CFED JAX

Tel 03% 20607801

Fan 029 208683170

i e riigealec coem

Project Mame:

Swansea Road

Baorehole Mo.:

BH1

Sheet1of1

Project Mo.:
12824

Location:

Merthyr Tydfil

Client:  Project Three Developments Limited

Coordinates: Hole Type:

CP

Equipmemnt:

Dando 2000

Diameter of Casing:  200mm

Scale
Lewel:
1:50

Diameter of Boring:

200rmm

Depth of Casing:  9.00m

Dates Logged By:

O7/0472021 - O7AD412021 GMS

Water

Samples & In situ Testing

Well Sirikes

Depth (m)

Type

Results (i)

i

Depth L Level
m ACD)

Stratum Description

EE

3.00
3.00

4.00
4.00

5.00
5.00

.00
8.00

7.00
7.00

.00
9.00

N=6 (1,11,1.2.2)

8(1,112,3.3)

N=3 {2,111,2.3,3)

N=& (1.211.2.1.2)

N=T (1,211.223)

M=11(3.2/3.3,2.3)

N=8 (1.2/3.2.2.2)

N=14 (10,3/3,5,3.3)

N=54 (9,21/17.10.,14,13)

o

3
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e
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o
it
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S

g %_z\\\\\

=
\>>.
i
o

=
=
e

a2

S

S

e

e

.%}\\\\

Loose and bocally medum dense grey shightly siltty shightly sandy gravel
with oecasional angular cobbdes of mudsione and rarely siltstone.
Gravel is fine to coarse angular mudstone and rarely siltstone and
sandstone (MADE GROUMND).

_,
e
2

T.80

B.2D

Soft to firm grey mottled orange brown slightly silty sandy slightly
gravelly CLAY with occasional cobbles of subrounded sandsione.
Gravel is fine to coarse subrounded sandstone.

p40

Firm and fam fo 56 brown silty sandy sbghtly gravelly CLAY with
occasional cobbles and suspected bowlders of sandstone. Gravel is
fine to coarse subrounded and subanguiar sandstone and siltstone.

- Terminated on suspected boulder at B.4m depth.

[Enidl of Borehole at 5.40 m

— 10

Remarks:

1. Chisel employed between 8.1m and 2.4m depth for 1 hour.

O - Gmal disturbed sampls
E - Bulk disturbed sampie
EE - Environmental soll sample

CFT - Standard F

‘EFT - Efarcdand Fenetration Test (spit spoon])
Test {zoild cone)




inldgral Houss. T Baddau Wy
" [w Bussnopy Park
|I"|tﬂgrﬂI t“mmcr-e.uﬂ 2
i, : Tei 0 o
Géotechnigue ekt
ARy rgnale: s

Project Mame:

Swansea Road

Project Mo.:
12824

Baorehole Mo.:

BH2

Sheet1of 2

Location:

Merthyr Tydfil

Client:  Project Three Developments Limited

Coordinates:

Hole Type:
CP

Equipment: Dando 2000

Diameter of Casing:  200mm

Lewel:

Scale

1:50

Diameter of Boring:  200mm

Depth of Casing: 11.20m

Dates

DE/D42021 - DEND42021

Logged By:
GMS

Water

Samples & In situ Testing

Well

Strikes _[Depth {m)|_Type

i

Depth L Level
Results (m)  jmACDY

Stratum Description

EE

] .00 B
£ .00 C

o S 400 B
- 3 400 C

5.00 B
5.00 Cc

R .00 B
A.00 c

7.00 Cc

i a0 | B
e oD | C

10.00 B

C N=12 (2,1/2,3,24)

N=11 (3.3/4,3,2.2)

N=T (1,41,2.2.2)

N=4 {1,111,1,1.1)

N=5(1.211.2.1.1)

N=101.1/1.1.4.4)

N=1T (3.8/5.4,3.5)

N=8(1,2/3,222)

N=12 {1,3/5,3,2.2)

\%é”%\%%:}?:%\* :
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s

o
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Loose, very loose and locally mediurm dense grey slightly silty slightly
sandy gravel with occasional angular cobbles of mudstone and rarely
sitsione. Grawvel is fine to coarse angular mudstone and rarely silistone
and sandsione (MADE GROUND).

Remarks:

1. Chisel employed between 11.3m and 11.5m depth for 1 hour.

§

O - Gmal disturbed sampls
E - Bulk disturbed sampie
EE - Environmental soll sample

CFT - Standard F

‘EFT - Efarcdand Fenetration Test (spit spoon])
Test {zoild cone)




. QRS Huute, ¥ Bl Viny Project Mame: Project Ma.: Borehole Mo.:
Intﬂgral Canfegete Pusnossy Park
g b Swansea Road 12824 BH2
Geéotechnigue BelEisils
S i s el Sheet2 of 2
Location: Ci Protect Three Devel Lim Coordinates: Hole Type:
lent: roject Three Developments Limited
Merthyr Tydfil cP
Scale
Equipment: Dando 2000 Diameter of Casing:  200mm Lewel:
1:50
Dates Logged By:
Diameter of Boring:  200mm Depth of Casing: 11.20m
DB/D4/2021 - DHD42021 GME
Water Samples & In situ Testing Depth L Level .
Well Srikes O ] Type Results im)  fm ADD) Legend Stratum Description
= 1000 [¥ N=E{1.21.233) % %
g e
: i
iy
: e
. s
> L
] 100 | B i
- 11.00 c 51 {1,151 for 210mm} | 1.10 = . | Sof grey sity slightly sandy GLAY.
i Sy [ -
o N30 Fo .. Firm and finm to st brown silty sandy my gravelly CLAY with
ool s 11.50 B 11.50 [l proasional cobbles and suspected boulders of sandstone. Gravel is
. fne to coarse subrounded and r sandstone and siltstone.
End of Borehole 2t 11.50'm
- 12
- 13
~ 14
— 15
- 16
= 17]
~ 13
— 19
— 2]
Remarks:

O - Gmal disturbed sampls

W - \Wiker sample

1. Chisel employed between 11.3m and 11.5m depth for 1 hour. —— sampie

EE - Environmental soll sample
‘EFT - Efarcdand Fenetration Test (spit spoon])
CFT - Standard F Test {zoild cone)

U - Undisturbed sampls
TCR - Tolal Cone Recovery




inldgral Houss. T Baddau Wy
" [w Bussnopy Park
|I"|tﬂgrﬂI t“mmcr-e.uﬂ 2
i, : Tei 0 o
Géotechnigue ekt
ARy rgnale: s

Project Mame:

Swansea Road

Project Mo.:
12824

Baorehole Mo.:

BH3

Sheet1of 2

Location:

Merthyr Tydfil

Client:  Project Three Developments Limited

Coordinates:

Hole Type:
CP

Equipment: Dando 2000

Diameter of Casing:

Lewel:

Scale

1:50

Diameter of Boring:  200mm

Depth of Casing:

|Dates

130472021 - 1300412021

Logged By:
GMS

Water Samples & In situ Testing

Well

Strikes _[Depth {m)|_Type

Depth
Results (i)

i

Stratum Description

EE

] .00 B
£ .00 C

4.00 B
4.00 Cc

5.00 B
5.00 Cc

.00 B
8.00 Cc

7.00 Cc

.00 B

10.00 B

C N=g (1,2/3,2.2.2)

N=14 {4,2154,2.2)

N=T (1.211.22.2)

N=15(3.213,2.2.)

N=8 {3,11,2.1,2)

N=2 (1,1/2,1.2.3)

=38 (1,605.10,11,12)

N=13 (2,3/3,3.4.3)

N=5 (3.12,1,1,1)
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Loose and bocally medum dense grey shightly siltty shightly sandy gravel
with oecasional angular cobbdes of mudsione and rarely siltstone.
Gravel is fine to coarse angular mudstone and rarely siltstone and
sandstone (MADE GROUMND).

R
B

il
p

pa el
AR EES

Soft and soft to farm brown siltty sandy slighthy gravelly CLAY with
occasional cobbles and suspected boulders of siltstone and sandstone.
Grawvel is fine to coarse subrounded and subangular

Remarks:

1. Chisel employed between 10.5m and 10.8m depth for 1 hour.

O - Gmal disturbed sampls
E - Bulk disturbed sampie

EE - Environmental soll sample
‘EFT - Efarcdand Fenetration Test (spit spoon])
Test {zoild cone)

CFT - Standard F




. QRS Huute, ¥ Bl Viny Project Mame: Project Ma.: Borehole Mo.:
Intﬂgral 1.'_-Mrllt-§.'lhr ?l-.&nnu Park
e F e et Swansea Road 12824 BH3
Geéotechnigue BelEisils
S i s el Sheet2 of 2
Location: Ci Protect Three Devel Lim Coordinates: Hole Type:
lent: roject Three Developments Limited
Merthyr Tydfil cP
Scale
Equipment: Dando 2000 Diameter of Casing:  200mm Lewel:
1:50
|Dates Logged By:
Diameter of Boring:  200mm Depth of Casing: 10.50m
1370472021 - 1300412021 GME
Water Samples & In situ Testing Depth L Level .
Well Srikes O ] Type Results im)  fm ADD) Legend Stratum Description
= 10.00 C N=4 (1,0¢1,1,1.1} 3-4')3 I"—'—E sandstone.
A e o]
v '._ * _?u"q-)_;? FE - Borehole terminated on suspecied boulder at 10.8m depth.
o 10.50 Cc 50 (25 for 30mm/50 for E«rb_)ﬁ"ei
B ) -*"'_-:--_._3{_|-.-_u.
|
10.80 =2 s R L L L LY T T E L,
Remarks: :
1. Chisel employed between 10.5m and 10.8m depth for 1 hour. o e s e
ES - Enviranmental soll sample TCR - Total Cone Recovery
SFT - Sfandand Fenetrbion Test (spit spoon) SCR - Soild Core Recowery

CPT - Standar | Test {solld cane) RGO - Fock Gualty Designation




S intigral House, T Beddau Wiy Project Mame: Project Ma.: Borehole Mo.:
|“tﬂﬂfﬂl z:mm, Lif-a:.lﬂpmk Swansea Road 12824

Géotechnique ek BH4
mairagraigealnc com Sheet 1 of 1

Location: Coordinates: Hole Type:

Merthyr Tydfi Client:  Project Three Developments Limited .

Scale
Equipment: Dando 2000 Diameter of Casing:  200mm Lewel:
1:50

|Dates Logged By:
14/04/202 1 - 140412021 GME

Diameter of Boring:  200mm Depth of Casing:  8.50m

Well

i

Samples & In situ Testi
Water ples & In s ng DemeLevel 5 m Descrioti

Strikes  |Depth (m)| Type Results {m) fm ACD)

Loose and bocally medum dense grey shightly siltty shightly sandy gravel
with oecasional angular cobbdes of mudsione and rarely siltstone.
Gravel is fine to coarse angular mudstone and rarely siltstone and
sandstone (MADE GROUMND).
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s

s
s

e

Cc N=14 {1,224, 4.4)

-
s
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Eeta T

200 C N=12{3.212,3.4.3)

3.00 B
3.00 Cc N=8(1.11.1.2.4)
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e

o

e

3
e

R

400 B
400 C N=E(1,211,223)

e

S

=
S
K
ettt

s

5.00 B
5.00 C M=22 (2.5/4.56.7)

#2
S
A

e
G

\’Sa-, e
ol

8.00 B
8.00 C M=23 (3.08/4.5,8.6)

SR

i

7.00

7.00 N=4{1.21,1,1,1}

7.20

om

Soft yellow brown and grey silty sandy CLAY.

7.60

Firm becoming firm o stiff brown silty sandy shghily gravelly CLAY with
frequent cobbles and suspected boulders of subrounded and
subangular sandstone. Grawe is fine to coarse subrounded and

.00 c N=1T [22/3.4,3.7) subbangular sandstone and siltstone.

- Borehole terminated on suspecied boulder at B.8m depth.

8.0 C M[Eﬁhrinﬁ?n\lﬁﬂbr B.ED T ol GBS SEEG R T Tt

Remarks: -

1. Chisel employed between &.5m and 2.5m depth for 1 hour. o e s e
EE - Environmental soll sample TCR - Tolal Cone Recovery
‘EFT - Efarcdand Fenetration Test (spit spoon]) SCR - Solld Core Recowsry

CPT - Standar | Test {solld cane) RGO - Fock Gualty Designation




S intigral House, T Beddau Wiy Project Mame: Project Ma.: Borehole Mo.:
|“tﬂﬂfﬂl z:mm, Lif-a:.lﬂpmk Swansea Road 12824

Géotechnique ek BHS
mairagraigealnc com Sheet 1 of 1

Location: Coordinates: Hole Type:

Merthyr Tydfi Client:  Project Three Developments Limited .

Scale
Equipment: Dando 2000 Diameter of Casing:  200mm Lewel:
1:50

Dates Logged By:
DE/D42021 - OTID42021 GME

Diameter of Boring:  200mm Depth of Casing:  8.40m

Well

i

Samples & In situ Testi
Water ples & In s ng DemeLevel 5 m Descrioti

Strikes  |Depth (m)| Type Results {m) fm ACD)

Loose, very loose and locally mediurm dense grey slightly silty slightly
sandy gravel with occasional angular cobbles of mudstone and rarely
sitsione. Grawvel is fine to coarse angular mudstone and rarely silistone
and sandsione (MADE GROUND).
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C N=T (1.1/2,1.2.2)
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200 C N=T (2,1/2,1,.2,2)

3.00 B
3.00 C N=8 (2.2/2,1,1,2)

:

e

o

e

3
e

R

400 B
400 C N=8 {1,1/2,1,1.4)
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5.00 B
5.00 C N=5 {1,111,1,1,2)

=

o
s

f“\‘>9>

8.00 B
8.00 C N=3 {2,111,0,1.1)

B.30

I.
ik

Soft brown and orange brown silty sandy slightly gravelly CLAY with
occasional cobbles of subangular and subrounded sandstone and
sitsione. Grawvel is fine to coarse subrounded and subangular
sandstone.

7.00 B 7.00

700 o N=2(1.112.2.3.2) Soft and soft to fem grey and dark browm silty CLAY.

7.80

Firm becoming firm o stiff brown silty sandy shghily gravelly CLAY with
frequent cobbles and suspected boulders of subrounded and
sandstone. Gravel is fine to coarse subrounded and

a.00 Cc N=40 (2.4/4,8,5.23)
sulbangular sandstone and siltstone.
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8.0 C | 50(25for 3um;nrﬁufur B.ED e ey ol GBS SEEG R T Tt

Remarks: -

1. Chisel employed between &.4m and 2.5m depth for 1 hour. o e s e
EE - Environmental soll sample TCR - Tolal Cone Recovery
‘EFT - Efarcdand Fenetration Test (spit spoon]) SCR - Solld Core Recowsry

CPT - Standar | Test {solld cane) RGO - Fock Gualty Designation




