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EXECUTIVE SUMMARY

BP the owners and operators of the Llandarcy refinery site are proposing to close the refinery site and
the Tip area, so that it can be incorporated in to the Llandarcy Urban Village project. As part of this
process a ground investigation was carried out to provide information on the subsurface sequence
with in situ geotechnical testing and geotechnical laboratory testing to provide design parameters.

18 No. cable percussion boreholes were drilled to depths of between 2.0 and 26.4m. The results of
the ground investigation confirm the findings of the previous environmental investigations, with the
boreholes proving a sub-surface sequence comprising the following:

—  Made Ground derived from the refinery operations;
- Bog Sequence - Peat Deposits,

- Bog Sequence - Organic Clays, Sands and Gravels,
- Glacial Till,

The Peat was not found in all of the boreholes and was estimated to have an extent predominantly
confined to the central area of the site.

Settlement of the peat is likely to be limited due to pre-consolidation caused by the existing thickness
of fill within the Tip area. Calculations have indicated that whilst settlements of up to 500mm may still
be expected within the peat, this is around 50% of the settlement that might be expected for virgin
peat. Similar reductions in the overall settlement of the soft organic clay deposits can be expected.
Settlements within the Glacial deposits have been calculated to be of the order of 10mm.
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1.1.

1.2

INTRODUCTION

General

URS Corporation Ltd (URS) has been appointed by BP Oil - Llandarcy Refinery Ltd
(BPLR) to investigate the ground conditions within the Llandarcy Refinery Tip Area (The
Tip). The findings presented in this report are based upon URS proposal PRO 3037328
dated 11" October 2006 as authorised by BPLR.

The aim of this report is to provide information on the likely behaviour of the soils both
during and after redevelopment of the Tip, as a recreational area, within the proposed
Llandarcy Urban Village development.

Background

URS has produced an overall strategy document that proposes measures that will enable
BPLR to ultimately surrender its waste management licence for the area known as the
Tip. Also, the long-term aim is for the Tip to be turned into a recreational area that can be
incorporated into the overall development plans for the Llandarcy Urban Village. As a
result the restoration plan will result in a landform that is suitable for the overall
regeneration scheme, as envisaged within the Llandarcy Remedial Action Plan (2000)"".

Llandarcy Urban Village will comprise residential dwellings and commercial properties,
educational, health care, community and neighbourhood facilities with a variety of public
open spaces and infrastructure including drainage, highways and associated services. It
has been estimated that the Urban Village would take approximately 20 years to
implement, with completion around 2027.

The restored Tip area is also expected to contain important stormwater management
features to support the infrastructure within the Urban Village.

Within the Tip Closure Strategy Report a number of tasks were recommended to lead
towards ultimate closure:

»-—-—-\ ‘P CKOBUIE 1. Site investigation to support design of the final Tip profile;

Stvove g
Q@,{)@f’%
LootQQ*cd

Development of the design of the final Tip profile;

73A Preparation of tender documents and procurement support to select a contractor to
place materials, arising from the Area 1 development within the refinery site, into the
Tip;

4. Site supervision during emplacement of fill materials.

This report covers item 1 above, an intrusive ground investigation, which includes a
summary of the ground investigation findings, information on the subsurface sequence
and in situ geotechnical properties and the results of the geotechnical testing.
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1.3. Location

BP's Llandarcy Oil Refinery is located between the towns of Neath and Swansea in South
Wales and is situated approximately 0.5 km to the south of Junction 43 of the M4
motorway.

The Tip is located on the western side of the refinery site, with its centre at approximate
OS National Grid reference 270400, 195500. It is bounded to the north and west by
Crymlyn Bog, which has been designated a Special Area of Conservation (SAC), to the
south by the refinery tank farm and to the east by the main site of the former refinery.

The Tip location is shown on Figure 1.
1.4. Site History

The Tip area has historically contained a series of natural ponds and lagoons, including
South Bay and the Crymlyn Bog Lagoon to the south of the area, with higher ground
towards the riorth of the site. The layout of the Tip is shown on Figure 2 and photographs
of the Tip area are included on Figure 3. There has been an industrial presence around
Crymlyn Bog since the 1700’s, most notably mining operations for coal and iron. The
Refinery was opened in 1921 and waste has been deposited in the Tip area since then.

Following the enactment of the Deposit of Poisonous Wastes Act 1972, waste disposal
was controlled by an annual “season ticket,” issued by Neath Rural District Council. This
permit allowed the deposition of non-notifiable waste, oil contaminated waste, oily sludge,
pyrophoric material, asbestos, and sanitary waste, excluding septic tank waste.

In 1977 BPLR were granted a new licence to operate the Crymlyn Tip by Neath Borough
Council. This licence incorporated the requirements of the Control of Pollution Act 1974
and covered the disposal of asbestos, boiler cleanings, oil sludges, bitumens and waxes,
ion exchange resin, spent clay, pyrophoric material and contaminated debris. Additional
sites within the tip for the disposal of asbestos were introduced in 1984 and 1988.

in 1985, BPLR consolidated production to lubricants and special products only, resulting
in a short-term increase in waste disposal due to demolition. The reduction in operations
led to a significant decrease in waste disposal.

No waste has been deposited within the Tip since November 1999 and the site was
declared non operational in July 2001,

The landformi created by the waste disposal operations is not currently suitable as a
recreational area. To create an acceptable landform, meeting all the environmental and
aesthetic criteria, it is proposed to landscape the area with imported fill material.
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2. GEOLOGY

The 1:50,000-scale geological sheet for the area (247 — Swansea), published by the
British Geological Survey (BGS), indicates that the area around Crymlyn Bog comprises
peat deposits overlying The Upper and Lower Pennant Sandstones of the Upper Coal
Measures. To the north and east of the site, undifferentiated Glacial Drift Deposits have
been recorded overlying the Upper Coal Measures strata.

The area is shown as being extensively faulted and the strata are shown dipping to the
north and north-west at between 22° and 30°.

The Regional Geological Memoir for South Wales® describes the peat sequence, as
proved in Crymlyn Bog, as showing a transition through different climatic phases and
spanning an interval of around 8000 years. The youngest peat, over 6.0m thick and
around 6.0m above present sea-level, started forming around 3000 years ago. Figure 4
shows a vertical representation of the submerged peat series for Crymlyn Bog, which
indicates the South Wales coast has subsided by approximately 25m, coincident with the
sea-level rise at the end of the last ice-age.

The Tip Closure and Strategy Report (2006), summarises the geology at the site, which

was encountered during the previous investigations. It indicates that the natural strata

ﬁ-l,m&:ﬂé/ beneath the site comprise peat overlying silty, sometimes sandy, clay (the “bog
(ﬂ’ Sl.kﬁ sequence”), which is underlain by sand, gravel and cobbles overlying the Pennant

jealog)
CﬁlZO The Made Ground, including the lagoon deposits, which comprises ash, clinker and other
placed fill materials, overlie the peat.

Sandstone bedrock.

An extract of BGS Sheet 247 is included as Figure 5.
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GEOTECHNICAL CONSIDERATIONS

In 2006, URS produced a Tip Closure Strategy Report, which states:-

“A restoration plan is needed for the Tip because its current topography and layout is not
appropriate as a long-term stable landform to contain the deposited wastes and control
and direct rainwater run-off. Engineering work is needed to provide

(i) long-term slope stability,

(i) containment of deposited wastes including hazardous materials,
(iii) a surface water drainage system and,

(iv) a restoration profile that fits with the surrounding landscape.

As part of this restoration and landscaping there is the opportunity to derive ecological
benefit from the Tip area.

It is understood from BP that there is currently no planning permission associated with
the Tip and therefore no restoration profile other than that loosely described in the Waste
Management Licence. It is BP's intention to apply for planning permission from the Local
Authority in order to agree the final restoration profile and works are on-going relating to
this and the final design for the Tip.”

Ny

Based upon the geology of the area and the proposed works, there are a number of
geotechnical issues that must be addressed during the ground investigation and design.

w o\
\o i) Potential consolidation of the materials in the base of the Tip,
— ii) Potential secondary compression of the peat and organic clay layers,
iii) Stability of existing steep slopes,
iv) Acceptability of imported fill material,
v) Short term stability of excavations,
vi) The effect of settlement on the hydrocarbon drainage system and the attenuation
ponds,
vii) [n situ permeability of the material — both placed and in situ,
viii) Consideration of potential tong-term developments on the site, such as the Urban
Village.
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4, PROPOSED WORKS

The restoration of the Tip will take place in conjunction with a series of measures to
control and contain the movement of existing contaminants. Poor quality backfill or
settlement of the underlying geological strata could seriously compromise this system,
with failure resulting in contaminant leakage.

It is understood that around 60,000 m® of fill materiai will be needed to landscape the Tip
to meet the requirements envisaged in the Llandarcy Remedial Action Plan (RAP), issued
in 2000. The proposed landform is a gently convex area with surface drainage system
that is generally directed towards South Bay.

Material has been identified within other areas of the wider Llandarcy regeneration
scheme and it is intended to utilise this material, within the Tip area, as it becomes
available. Therefore the restoration of the Tip is dependent upon the progress of these
other areas of re-development, which is currently anticipated over a two to three year
period.

The additional loading due to the filling operations may cause large settlements in the
underlying strata, which may result in an unacceptably uneven ground surface profile,
with an increased risk to the public using the area.

Large settlements could also make access difficult for maintenance of the contamination
interceptor system and at worst, compromise the efficiency of the system.
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5. GROUND INVESTIGATION

5.1. Scope of Works

With reference to the identified geotechnical issues at the Tip, it was proposed to carry
out a series of cable percussion boreholes across the site. The locations were agreed on
site, taking into account problems with access, the proposed works and health and safety
issues.

The investigation comprised 18 no. boreholes to a maximum depth of 26.4m, with
representative samples taken during the borehole operations being sent for laboratory
testing. The following sample types were taken during the investigation.

—~  Small disturbed samples,

—~  Bulk disturbed samples,

—  Undrained (U100) samples in cohesive material,

—  Standard Penetration Test (SPT) in granular material,

The frequency of sampling was carried out in accordance with Thomas Telford's “Site
Investigation in Construction Part 3: Specification for Ground Investigation™®.

5.2. Fieldwork

The ground investigation was carried out by Soil Mechanics Limited (SML) between 14"
May 2007 and 27" June 2007. The investigation comprised 18 No. cable percussion
boreholes, sunk to depths of between 2.00m and 26.00m, located within the former Tip
area. Two boreholes, BH10 and BH11, were not undertaken due to access problems
with the sludge pits.

At the time of tender, the site was classified as RED in accordance with Thomas Telford's
“Site Investigation in Construction Part 4: Guidelines for the Safe Investigation by Drilling
of Landfills and Contaminated Land"*.

Drawing No. 44382540/Gl/3035/01 indicates the locations of the boreholes. Figures 6
and 7 show the borehole locations superimposed on aerial photographs of the site.

Each borehole commenced with a machine dug inspection pit, excavated to a depth of
1.5m, in compliance with BPLR requirements. All boreholes were logged by SML in
accordance with BS 5930 (1999)®. On completion, each borehole was sealed with
bentonite to 1.0m above the base of the Made Ground and then backfilled with arisings.

Groundwater strikes recorded during the boring process are included in Table 1.

To enable future product recovery from the site, 100mm diameter plastic well screens
were installed in selected boreholes upon completion. Table 1 indicates the installation
depths of the well screens.
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Table 1: Well Installation and Groundwater Depths

Hole | Depth to Depth of Well Comments
Groundwater Screen
Strike (mbgl) (mbgl)
BH1 Not Encountered 4.3
BH2 1.1m 6.0
BH3 7.0 6.0
BH5 4.3/8.8 13.0 2 strikes
BH6 2.8/9.1 6.5 2 strikes
BH7 13.1 8.5
BH8 Not Encountered 6.0
BH9 0.70 45
BH12 7.10/12.30 - 2 strikes
BH13 5.20 e
BH14 2.20 -
BH15 7.70
BH16 0.70 40
BH17 10.40 #
BH18 7.0 6.0
BH19 9.30/10.90 - 2 strikes
BH20 0.40 40

The pipes were left uncovered with their threads exposed, so that additional lengths of
pipe could be added during the placement of the fill to re-profile the Tip. The annulus
around the pipe was backfilled with a gravel filter to 0.5m below ground level and sealed
with grout to ground level.

Copies of the borehole logs are included in Appendix A.
5.3. Laboratory Testing

Laboratory testing was scheduled on representative soil samples by URS and undertaken
by SML in general accordance with BS 1377:1990.

The following laboratory testing was carried out.

13 No. natural moisture content determinations in accordance with BS 1377: Part
2: 1990

9 No. Atterberg Limit determinations in accordance with BS1377: Part 2: 1990'%;
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9 No. particle size distribution analyses, including sedimentation by pipette
analyses in accordance with BS1377: Part 2: 1990'%;

13 No. one-dimensional consolidation tests in accordance with BS1377: Part 5:
1990

12 No. unconsolidated undrained multistage triaxial tests in accordance with
BS1377: Part 7: 1990'%;

The limited numbers of samples tested was due to the heavily contaminated nature of
many of the samples, as identified by SML’s testing laboratory

Copies of the laboratory test results are included in Appendix B.
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6. GROUND SUMMARY
This summary is based upon the conditions encountered during the ground investigation:
6.1. Geology
BGS Sheet 247 — Swansea, at 1:50,000 scale, indicates the area around Crymlyn Bog to
c_omprise peat and other alluvial deposits overlying the Upper and Lower Pennant
Sandstones of the Upper Coal Measures. To the north and east of the Tip,
undifferentiated Glacial Drift Deposits have been recorded overlying the Upper Coal
Measures strata.
6.2. Soil Sequence
~ Based on the findings of the ground investigation, the soils encountered are summarised
as follows:
Strata Description Range of
Thickness (m)
Mainly sandy clayey gravel with some soft gravelly 1.20-13.30
clays, highly compressible peat fill, gravel sized
. fragments of brick and concrete, cobble sized
Made Ground .
concrete blocks, gravel and cobble size fragments
of sandstone and limestone, occasional coal coke,
timber
Soft to firm, occasionally very stiff, black and 0.70 - 2.50
g brown fibrous PEAT with many roots and rootlets.
o Soft to stiff dark and light grey and black organic 0.90 -3.50
g i sandy gravelly CLAY or SILT with partially
& | Alluvial /
2 | Peat decaying wood.
2 Deposits | Medium dense brown clayey slightly gravelly 0.60 - 1.50
€ SAND.
2
o Medium dense brown clayey sandy sub-rounded 0.50-1.80
to rounded GRAVEL.
Glacial Stiff becoming very stiff brown mottled grey slightly 0.80 - 13.90+
Til sandy slightly gravelly CLAY with occasional
& cabbles.
% Medium dense to very dense brown and grey 0.60 - 5.00+
§ Glacial slightly clayey very sandy sandstone GRAVEL
Gravel with occasional cobbles. Band of very dense
brown slightly clayey slightly sandy slightly
gravelly Sandstone COBBLES (BH6 & BH7 only).
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7. GROUND CONDITIONS AND MATERIAL PROPERTIES

71. Ground Conditions

In the following sections the material properties determined from the ground investigation,
detailed in Section 5.2, are discussed.

A ground investigation, comprising 18 No. cable percussion boreholes, was carried out by
SML between 14" May 2007 and 26" June 2007. Laboratory testing was scheduled on
representative soil samples and carried out in general accordance with BS 1377,

The boreholes indicate that the site was probably dissected by the river system that
formed Crymlyn bog, within the River Tawe and River Neath drainage system. The aerial
photographs and the occurrence of the peat in the boreholes, suggest the peat is not
present under the whole of the tip area. This is discussed further in Section 7.3.2.

Copies of the aerial photographs and the assumed peat distribution are included as
" Figures 8 and 9. Figure 10 indicates the site location as potentially part of a much larger
natural geographical feature.

Made Ground, comprising tipped material from the refinery operations and some
excavated peat, appears to have been placed straight over the original ground profile,
with no attempt to remove the existing peat or vegetation.

Below this are glacial deposits, consisting of clays and gravels, which have been heavily
eroded. These are described as very stiff clay or very dense gravel. Bedrock was not
proved in any of the boreholes.

7.2. Groundwater

Water was encountered in both the Made Ground and the more granular layers of the
Glacial Deposits. Within the Made Ground, the water level generally remained constant
or rose slightly after 20 minutes. Larger rises were noted in the granular layers of the
Glacial Deposits, with BH5 encountering water at 14.2m, which rose to 4.3m after 20
minutes. Table 2 summarises the water observations, whilst the water levels are
included on the borehole logs in Appendix A.
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Table 2: Groundwater observations in Boreholes

BHNo. | Levelof Ia'?g‘e'?zo lovel BH No. | ovel of ener20 | level
mins rise mins rise

2 1.10 No - 13 5.2 No
5 108 8.8 20 14 25 2.2 0.3
14.2 43 9.9 15 137 7.7 6.0

6 3.2 2.8 0.4 16 0.7 No
1.3 9.1 2.2 17 116 10.4 1.2
7 13.1 No - 18 9.5 7.0 25
9 1 0.7 0.3 19 9.5 9.3 0.2
12 7.4 7.1 0.3 15.7 10.9 4.8
15.1 123 28 20 1.0 0.4 0.6

7.3. Material Properti‘es

The following sections consider the results of the laboratory testing on the various strata
and define the geotechnical parameters that will be used in the design of the proposed
works.

7.3.1. Made Ground

Given the historical use of this area by the refinery, Made Ground comprises a random
mixture of excavated peat, demolition waste, contaminated material, colliery spoil, china
clay and coal derived from other parts of the refinery site.

SPT ‘N' values ranged from 0 to 50, indicating that the strength of the material is
extremely variable. The variation of SPT N value with depth for Made Ground is shown
on Figure 11.

Four undrained triaxial tests were carried out on samples of the Made Ground, of which
three were described as peat and the fourth as clay. The results of the triaxial tests vary
between 7 kN/m2 and 22 kN/m? and are included on Figure 12. These indicate the
material is very soft to soft.

Laboratory testing on a single sample of clay in the Made Ground indicated a moisture
content of 14%, a liquid limit of 23% and a plastic limit of 15%, with a consequent
plasticity index of 8%. A Plasticity chart showing the relationship between the Liquid Limit
and Plasticity Index is included as Figure 13. This indicates the sample to be low
plasticity clay.

* To determine the SPT N value, BS5930% requires the SPT split spoon sampler or CPT cone in gravel, to be driven a total
distance of 450mm using a 63.5kg drop weight. The number of blows is recarded for each 75mm increment. The blows for the
first 150mm (seating blows) are discarded and the SPT N value is the total number of blows for the remaining 300mm. |f the
total blow count for this 300mm reaches 50 before full penetration is achieved, the depth of penetration is recorded.
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The variation of Moisture Content, Liquid Limit and Plastic Limit with depth is plotted on
Figure 14, which shows the moisture content to be slightly less that the plastic limit.

Four one-dimensional oedometer consolidation tests were carried out on samples of the
Made Ground. Three one-dimensional oedometer tests on peat within the Made Ground
revealed a variation in the coefficient of consolidation (c,) over the pressure range of po
to po + 100 kN/m2 of between 0.3 and 11.0 m?year. The coefficient of volume
compressibility (m,), over the same stress range, varies between 1.392 and 2.879m?MN.

A single one-dimensional oedometer test on clay within the Made Ground revealed a
variation in the coefficient of consolidation (c,) over the pressure range of po top, + 100
kN/m2 of between 9.9 and 15.0 m?/year. The coefficient of volume compressibility (m,),
over the same stress range, was between 0.081 and 0.278m?MN. A plot of the applied
load against voids ratio for ail of these samples can be seen on Figure 15.

Based upon a maximum layer thickness of 1.9m within the Made Ground, it has been
calculated that primary consolidation of the peat Iayers will be of the order of 350mm to
420mm, based upon a maximum thickness of fill to be placed of around 4.0m. In addition
it has been assumed that there will be a further 75mm to 250mm associated with
settlement of the clay deposits within the Made Ground. It is anticipated that these
settlements will be substantially complete by the end of the three-year construction
period.

Calculations on the secondary compression of the peat deposits within the Made Ground
indicate a maximum settlement over a 100-year period of between 190mm and 230mm.

7.3.2. Bog Sequence - Peat Deposits

Peat was encountered in boreholes BH2, BH3, BH6, BH7, BH8, BH9, BH18 and BH19.
The extent of the peat beneath the site was confirmed by studying the borehole records
included within the BP Llandarcy Remedial Action Plan - Tip Closure and Completion
Strategy Report produced by URS in 2006.

Figures 8 and 9 indicate the possible extent of the peat remaining under the site and
superimposed on aerial photographs of the site. These indicate a reasonably widespread
area of peat beneath the site. Figure 10 shows a wider aerial photograph of the
Llandarcy area and indicates that the Crymlyn Bog is part of a much wider historic delta.

Standard Penetration Tests revealed SPT ‘N’ values of between 3 and 4. There was one
result of 35, however this test penetrated an old tree branch. A plot showing the
distribution of all SPT N values against depth is included as Figure 11.

The results of the unconsolidated undrained triaxial tests carried out on samples of the
natural peat indicate undrained shear strengths of between 15 kN/m2 and 34 kN/m2, with
one anomalous of 107 kN/m2. These results indicate that the peat is generally very soft
to soft and are included on Figure 12.

One-dimensional consolidation testing on the peat has revealed a variation in the
coefficient of consolidation (c,) over the pressure range of po to po + 100 kN/m2 of
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between 0.48 and 12.0 m?year, with the coefficient of volume compressibility {m,), over
the same stress range, varying between 0.496 and 2.311 m?MN. These m, values are
slightly less than the values for peat within the Made Ground and may be as a result of
initial consolidation of the layer due to the fill already tipped across the site.

Figure 15 is a plot of voids ratio against effective pressure and shows the great variability
in the compressibility of the peat.

The properties of peat are dependent on a wide range of factors that tend to be localised.
However, for restoration of the Tip at Llandarcy, the principal consideration will be the
degree of settlement.

On loading, free water in the peat is forced out under hydrostatic pressure. Since the
peat is initially quite permeable, with high moisture content, the magnitude of settlement
is large whilst the period of initial settlement is very short, possibly a matter of days. After
this, settlement proceeds at a much slower rate as the permeability of the peat decreases
due to the large decrease in volume. During this period the additional load is transferred
from the pore water to the solid peat mass.

Secondary consolidation is dependent on the type of peat, with two extreme types
recognised. Amorphous peat exhibits an exponential increase in strain with incremental
loading, whilst that for fibrous peat is linear. For amorphous peat the water adsorbed
around the soil particles becomes highly viscous and the peat behaves more like clay
with the particles blocking the vegetable fibres reducing the permeability. In fibrous peat
consolidation occurs as the water in the micro-pores of the decomposing vegetation
material drains extremely slowly into the macro-structure of the peat. Because of its
higher permeability the rate of primary consalidation of a fine fibrous peat is higher than
that of an amorphous granular peat. Examples have been given where embankments on
peat have recorded continuous settlements lasting over 80 years.

Improved drainage has no beneficial effect on the rate of consolidation. This is because
efficient drainage can only accelerate the completion of primary consolidation, which is
completed rapidly in any case.

Using an assumed maximum layer thickness of 2.5m for natural Peat, it has been
calculated that primary consolidation of. the peat layers will be of the order of 340mm to
440mm, based upon a 4.0m additional thickness of fill. It is anticipated that these
settlements will be complete by the end of the two to three-year construction period.

‘Calculations for secondary compression of natural Peat indicate ongoing settlements
over a 100-year period of between 125mm and 225mm.

The effect of these settlements on the hydrocarbon drainage system and the attenuation
ponds will depend on the final scheme layout. Therefore, provision should be made to
allow for rapid initial consolidation and ongoing secondary compression.  This
consolidation may also result in the movement of contaminated water from both the Made
Ground and the Peat, which may temporarily overload the system.
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7.3.3. Bog Sequence - Organic Clays, Sands and Gravels

The remainder of the Crymlyn Bog sequence has an irregular occurrence across the site,
possibly indicating localised erosional and depositional environments during formation.

Standard Penetration Tests were carried out in all three soil types, with SPT ‘N’ values for
the clays of between 3 and 25, with one result of 40 possibly due to the sampler
encountering wood. One test in the sand gave an SPT ‘N’ value of 8 and tests in the
gravels indicated SPT ‘N’ values of between 9 and 22. The results are plotted on Figure
11.

Laboratory testing on one sample of the Bog Sequence indicated a moisture content of
21%, a liquid limit of 25% and a plastic limit of 16%, with a consequent plasticity index of
9%. The result is shown on the Casagrande chart as Figure 12 -and indicates the
material to be low plasticity clay. -

The variation of Moisture Content, Liquid Limit and Plastic Limit with depth is included on
Figure 13, which shows the maisture content to be 5% in excess of the plastic limit.

One particle size distribution, carried out on a cohesive sample of the Bog Sequence
showed a material comprising 9% gravel, 35% sand, 41% silt and 15% clay. The grading
curve for this sample is shown on.

Four particle size distributions carried out on samples of the Gravels have shown a
variation of 10% to 26% fines (Clay and Silt combined), 27% to 58% Sand, 60% to 87%
Gravel and 13% to 40% Cobbles. These grading curves are shown on Figure 16.

A single triaxial test carried out on a sample of clay from the Crymlyn Bog Sequence
showed an undrained shear strength of 4 kN/m2, indicating a very soft clay.

A single one-dimensional consolidation test was carried out on a sample of clay from the
Crymlyn Bog Sequence and indicated a coefficient of consolidation (c,) over the pressure
range of py 1o p; + 100 kN/m2 of between 4.2 and 1.1 m?year, with a coefficient of
volume compressibility (m,), over the same stress range, of between 1.581 and 0.693
m2/MN.

Figure 15 includes plots of voids ratio against effective pressure for the clay of the
Crymlyn Bog Sequence.

The Bog Sequence has been shown to be present in varying thicknesses below the site.
The variation of materials within this stratum will greatly affect the settlement likely to be
expected. Consolidation calculations indicate likely settlements within the clays and silts
may vary between 75mm and up to 400mm, depending upon the thickness of the
material and the presence of organic material within the clay. Settlements within the
gravels are likely to be small, no greater that 25mm to 50mm and it is anticipated that
these will be built out during construction.
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7.3.4. Glacial Till

The extent of this deposit below the site was irregular and was underlain by Glacial
Gravel where it was fully penetrated. This suggests that Glacial Till was deposited after
the Glacial Gravels and was partially eroded by glacial outwash or river channels.

Standard Penetration Tests carried out within the boreholes gave SPT ‘N’ values of
between 11 and 50°. A plot of SPT N value against depth is presented on Figure 11,
which shows a trend of SPT ‘N’ value increasing with depth with occasional very high ‘N’
values. SPT ‘N’ values within the Glacial Till have been converted to undrained shear
strengths, based upon the work of Stroud®®, using the following formula:

c,=f; xN

where f, = 5.7 kN/mz, the average value for Glacial Tilt (Boulder Clay). This gives the
undrained shear strength values of between 63 kN/m2 and 285 kN/m2, indicating a firm to
very stiff material. These results are plotted on Figure 17 and indicate an overall trend of
increasing strength with depth.

Laboratory testing on a five samples of Glacial Till indicated moisture contents between
7.5% and 16%, liquid limits 21% and 26% and plastic limits between 13% and 17%, with
a consequent plasticity index of between 6% and 9%. A Casagrande Chart is included as
Figure 12 and indicates this material to be a low plasticity clay/silt.

The variation of Moisture Content, Liquid Limit and Plastic Limit with depth is plotted on
Figure 13, which shows the maisture contents to be 1 to 6% less that the plastic limit.

Stroud's work on SPT N values in clays also included an assessment of the relationship
between the coefficient of volume compressibility (m,) and N values. The relationship
can be estimated using the following formula:

mv=1/(f2xN)

where f, = 450 kN/m2, a lower bound value for Glacial Till (Boulder Clay), based on the
low plasticity index values derived from the laboratory testing. This gives rise to a
variation of the estimated coefficient of volume compressibility (m,) of between 0.202 and
0.044 m?/MN. A plot showing the variability of the estimated m, values is included as
Figure 18. Calculations indicate that settlements within the Glacial Till may be of the
order of 50mm to 125mm.

" To determine the SPT N value, BS5930" requires the SPT split spoon sampler or CPT cone in gravel, to be driven a total
distance of 450mm using a 63.5kg drop weight. The number of blows is recorded for each 75mm increment. The blows for the
first 150mm (seating blows) are discarded and the SPT N value is the total number of blows for the remaining 300mm. If the
total blow count for this 300mm reaches 50 before full penetration is achieved, the depth of penetration is recorded.
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7.3.5. Glacial Gravel

Where found, this was towards the base of the boreholes and appears to have been
derived from the Pennant Sandstone Bedrock.

Standard Penetration Tests carried out within the boreholes gave SPT ‘N’ values of
between 13 and 50. These results are plotted on Figure 11.

Four particle size distributions carried out on samples of the Glacial Gravel have shown a
variation of 3% to 20% fines (Clay and Silt combined), 4% to 44% Sand, 43% to 97%
Gravel and 3% to 57% Cobbles. The grading curves for these samples are shown on
Graph 21.

J1Badford-Jobs\BP O - Lisndarcy Refinery L1¥4382540 BP Liandarcy Tip Restoration\DMS\Reports " Paget7
February 2008 ) ; {ssue No. 1
BORPO11



URS Llandarcy Tip Restoration
Ground Investigation Report

8. SLOPE STABILITY

8.1. Existing Slopes

There are two major earthwork slopes within the Tip Area. The first forms the northern
boundary between the Tip and Crymlyn Bog, onto which the haul road into the site has
been constructed. This is up to 10m above the ground level within Crymlyn Bog. The
second slope is located to the north of the sludge pits, towards the eastern extent of the
site. The locations of each of these two slopes can be seen on Figure 2.

8.1.1. Haul Road

Borehole 17 was drilled at the eastern end of the haul road, whilst Borehole 15 was sunk
midway along the haul road, adjacent to Area 2 of the Tip (see Figure 2). The haul road
embankment is vegetated and has been constructed with a slope angle of around 30°.
SPT ‘N’ values varied between 1 and 8, with an average of around 4, which could
suggest that the material was loose tipped, with little controlled compaction. However,
the granular nature of the material, generally described on the borehole logs as loose
slightly sandy angular fine to coarse gravel, may have a angle of internal friction of
around 32° to 35° as suggested in Craig (1987)("”. This would suggest a slope angle of
around 30° may be considered as reasonably safe.

8.1.2. Sludge Pit

The slope immediately to the north of the Sludge Pits is up to 5m high, with a slope angle
of between 45° and 50°. Boreholes 12 and 19 were sunk close to the crest of the slope,
with Borehole 18 located at the toe of the slope. BH12 and BH19 encountered very soft
to soft brown and grey sandy gravelly Clay with occasional sandstone cobbles and bands
of gravel. BH18 encountered medium dense sandy gravel and cobbles overlying peat
and then gravel.

Discussions on site highlighted that China Clay (kaolinite) was used in the process to
'soften’ lubricating oils and the waste residue was tipped in this area. SPT ‘N’ values
were recorded between 0 and 50, although the average value was around 8, indicating
loose material. The higher ‘N' values may be due to the presence of blocks and
fragments of rock and concrete. The long-term stability of the slopes adjacent to the
Sludge Pits is not considered to be a problem, as the filling operations within the Tip will
involve placement of material against these faces. To achieve suitable compaction of the
fill material, it may be necessary to bench these slope faces.

8.2. Proposed Slopes

Currently it is proposed to source some of the material for the infill operations from other
parts of the Llandarcy site. However, it may be necessary to import material is imported
from external sources. Based upon standard earthwork practice, it is proposed that the
final finished landform should not have slopes in excess of the angles given below.
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Granular — Well-Graded Class 1A 32°
Granular — Uniformly-Graded Class 1B 30°
Cohesive (Class 2) 24°

The final slope angles of the proposed landform shall be confirmed by slope stability
analysis.

Topsoiling of any slopes in excess of 30° may require a proprietary retaining system in
order to prevent the soil from sliding off the face.

9. ACCEPTABILITY CRITERIA

As part of the restoration process, it has been agreed with the Environment Agency, that
material derived from other areas of the refinery site may be. re-used within the Tip,
subject to adequate treatment prior to being placed. It is estimated that approximately
10,000m® to 15,000m> of material will be moved from its current location using
conventional earthworks processes and placed in a controlled manner in the Tip.

The material, which is believed to conform to a Class 1B uniformly graded, general
granular fill material in accordance with the Specification for Highway Works (SHW)!'",
will be placed in layers up to 300mm thick and compacted in accordance with the 600
Series (Earthworks) of the SHW. The total thickness of fill to be placed will be up to a
maximum of four metres thick.

10. PERMEABILITY

The landfill site has no comprehensive surface drainage system and rainfall will naturally
infiltrate into the sub-surface strata. The variability of the Made Ground would indicate
that there is no obvious barrier to water infiltration across the site. Following discussions
with the Environment Agency it was agreed that the restored surface will be permeable,
so that surface water will continue to infiltrate the soft landscaped surface. This will
promote the movement of free product towards recovery wells, which will be maintained
post restoration, as part of the preparation for the surrender of the waste licence, whilst
also allowing the gradual, long-term degradation of any hydrocarbon product contained
within the Tip.

Drainage ditches are present at the margins of the landfill to direct flow into interceptor
chambers prior to discharge into the Crymlyn Bog Lagoon. However, these ditches
receive flow from outside the tip area, and as such contain additional hydrocarbon
contamination from elsewhere on the larger refinery site.

As part of the overall restoration of the Tip the peripheral containment ditch will be
replaced with a permanent structure to provide a visually acceptable passive interception
feature between the Tip and Crymlyn Bog. However, improvement to the structure,
including detailed design, will form part of the overall drainage strategy for the wider
Llandarcy Urban Village.
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11. SUMMARY AND CONCLUSIONS

The results of the ground investigation confirm the findings of the previous environmental
investigations, with the boreholes proving a sequence comprising the following:

- Made Ground derived from the refinery operations;
-  Bog Sequence - Peat Deposits,

- Bog Sequence - Organic Clays, Sands and Gravels,
- Glacial Till,

- Glacial Gravel.

As a result of previous tipping operations across the site, a significant amount of
consolidation within the natural peat is likely to have already occurred. It has been
estimated that further settlements of 340mm to 440mm may occur within this layer due to
the additional loading of the fill materials. In addition, secondary compression may be
anticipated and is expected to last for a considerable period of time following primary
consolidation phase. The magnitude of the secondary compression has been estimated
at between 125mm and 225mm over the 100-year period following construction.

The ground investigation has indicated that the Made Ground also includes significant
peat layers. This peat is likely to have been subjected to much lower vertical loading and
therefore will have consolidated less. This was confirmed by the laboratory testing and
calculations have indicated that settlements, due to the placement of fill, of 350mm to
420mm may occur in these peat layers. Secondary compression has been estimated at
between 75mm and 250mm over the 100-year period following construction.

Based upon the nature of the peat, it is anticipated that the proposed timescale of 2to 3
years for the restoration works will be sufficient for initial consolidation to have occurred.
It is therefore recommended that monitoring of secondary consolidation should be carried
out to assess ongoing settlements within the Tip.

Settlements are also anticipated within the remainder of the Bog Sequence and these
have been estimated at between 75mm and 400mm within the clays and silts. Within the
gravels, settlements of between 25mm to 50mm are anticipated.

Calculations indicate that settlements within the Glacial Till may be of the order of 50mm
to 125mm. For the medium dense to dense Glacial Gravel, it has been estimated that
settlements in the region of 10mm to 25mm may occur.

Within the Tip, the two major existing slopes do not exhibit any indications of current
stability problems. On the north side of the site above Crymlyn Bog, the haul road is
largely constructed of end-tipped colliery spoil and the side slopes are well vegetated.
The slope angle of around 30° is sufficient, based upon the descriptions given on the
borehole logs, to give a reasonable factor of safety against failure.

JABedford-Jobs\BP Ol - Liandarcy Refinery Lt44382540 BP Liandarcy Tip Restoration\DMS\Reports Page 20
February 2008 Issue No. 1
BORP0O11



URS Llandarcy Tip Restoration
Ground Investigation Report

The China Clay slope above the Sludge Pit, which currently has a slope angle of around
45° to 50° is not considered to be a long term stability problem, as the filling operations
will involve placement of material against these faces. To achieve suitable compaction of
the fill material, it is recommended that these stope faces are benched.

The likely sources of fill from within the rest of the Llandarcy Oil Refinery site were not
tested by the appointed site investigation contractor, due to concerns regarding the
contamination of the samples. It is anticipated that the materials on site will conform to
either a Class 1B General Granular fill or a Class 2 cohesive fill material.

However, due to the paucity of data on the likely engineering properties of the fill material,
it is recommended that each source fill material brought into the Tip area from the
remainder of the Llandarcy site is subject to a trial area, where the nature of the fill and
the compaction requirements can be determined. All testing would have to be carried out
in a laboratory that is able to carry out earthworks classification testing on potentially
contaminated soil samples.

Excavations within the Made Ground are likely to be unstable and should be battered
back or shored in accordance with the guidelines presented in CIRIA Report 97", If
battering to a safe angle is not possible due to space limitations, the excavation should
be sheeted and propped to maintain safe working conditions.

The potentially large settlements of the strata below the Tip may have a significant effect
on any hydrocarbon drainage system and the attenuation ponds. It is recommended that
this system is designed to allow for potentially significant movements and is monitored
throughout construction and for a significant period following completion of the work in the
Tip, as 50% of the estimated secondary compression is likely occur in the 10 years
following construction.
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Borehole Log

Soil Mechanics

5.50-5.91 SI;T5C 50 (2,4/15,14,14,7 for 30mm) | 5.50 gravally CLAY with ogcasional rounded = A

Drilled RD Start Equipment, Methods and Remarks Depthfrom to Diameter Casing Depth Ground Level =
oy 12/06/2007 B'am’j‘g 2000 e aileea 50 0.00m 6.50m  200mm 6.50m Coordinates ]
0gg! End achine excaval al pl -1.50m. Nattonal Grid .
Light cab I thods 1.50 - 6.50
Checked HW 14/06/2007 jght cable percussive mel S m. Cha“‘ag.
Samples and Tests Strata
Date Time Description ' Depth, Level Backfilll
Depth Type & No Recoris Caslng  Water (Thickness) | °%°™ |instruments
- 0.00 12/06/2007 0800] MADE GROUND: Black and brown clayey - v
o slightly sandy sub angular to sub 5 /
B rounded fine to coarse GRAVEL of -
B sandstone with occasional sub angular to - _/"'{
n sub rounded cobbles of sandstone. i (1.20) / ]
~
- -1 / /
o= S Z
L. - o [v]
i = - 1.20 o d
- Soft brown slightly sandy slightly - — — |5 q9lo
ESjpy— - gravelly CLAY with occasional sub g ] 5
- i angular to sub rounded cobbles of - ol P d
B sandstone. ( Oily sludge ) - — —l o] |o]
= b — 1 1o o]
- ] olpd
= = d[&
- 12/06/2007 1700 - — —llo1lh
- 230 damp b _ o]
- 14/06/2007 0800 4 (@30 o e
- 250295 SPTC N=7 (3,412,1,2,2) 250 amp = s o
-~ 2.50-2.80 B2 2.30 r Lo 38 I Ko
I ) — Tl1ed P=
- - Qlg
= = — | |9 i
L — 0
- 5 2 €
- - o
= = 0.
- 3.50-3.95 SPTC N=22 (3,6/8.4,4,6) 350 - 3.50 P
- 3.50-3.80 B3 Medium dense brown clayey sandy sub _ 1o
™ rounded to rounded fine to coarse GRAVEL td o]
L. of sandstone with many rounded cobbles - L . > ¢
= of sandstone. — LA I () o)
= - (& [»]
o ] Sl el b g
- - R PRLge
= - 1.80 2% 7 9
- 4.504.95 SPTC N=15 (1,4/3,4,4.4) 4.50 i 080 | el D—Sﬁj‘
- 4.50-4.80 B4 e o | VS
I~ .. . ‘_.o ./‘ /
= i R /
= '.‘el,' A | 7
- - - - 5.30 - Pt
-~ Very stiff brown slightly sandy slightly - — — V¥ b

A —_ /
5.50-5.80 cabbles of sandstone, Gravel is rounded J i (./
fine to coarse of sandstone. : et e /__/ 4
— p .
= (1.43) i
J =l ¥ 7
6.50-6.73 SPTC 50 (10,15 for Somm | 6.50 700 . g
30,20 for 25mm) 14/06/2007 m = =
_________ = ] e —— R e i - o - ——— - === §.73
~ EXPLORATORY HOLE ENDS AT 6,73 m
Depth Type & No Records cqa:ll: E::;
Groundwater Entries Depth Related Remarks * Chiselling
No. Struck Post strike behaviour Depth sealed From to(m) Depths (m) Time  Tools used
(m) (m) 8.60 3.50 Ueavy h daocarbonbcomaminaﬂon b;lm:v 0660n;. 0.80 ggg 2458 ég%’:\'g%ﬁgﬁs’r'
.80 .30 nidentified large abstruclion, possibly timber, from 0.80m. - 2
None observed (see Key Sheet) 250 650 Water added to assist driling
Notes: For oxplanation of symbols and Pr Borehole
ber;«.ilnﬁnns ssos Iltey shaﬂ. :Mi -js%l;s nr.ld mmu oject BP Liandarcy .
avals in metres, Stralum ickness en in als
in depth column. Project No. H7043 BH1
Scalo 1550 e oy Carrled out for  BP Europe Ltd Sheet 1 of 1




Botehole Log

Soil Mechanics

Start Equipment, Methods and Remarks from to Diameter Casing Depth | Ground Level -
Drilled JK 15/06/2007 | Dando 2000 0.00m 7.50m  200mm 7.50m Coordinates -
Logged PL End Machine excavated rial pit GL - 1.50m. 750m  1327m 150mm  12.50m National Grid -
Checked HW 18/06/2007 Light cable percussive matheds 1.50 - 13.00m Chainage
Samples and Tests Strata
Date Time Description Depth, Level Legend Backflil/
Depth Type & No Records Casing  Water (Thickness) egel l
S 15/06/2007 0800] MADE GROUND: Loose black and grey -] e |
= slightly clayey slightly sandy angular £ a q ol
L fine to coarse GRAVEL of sandstone o | I
— limestone and brick with occasional = E IS
[~ angular cobbles of sandstone. i o ‘D‘Z
= . O (o]
= -7l Holp 4
- qld
o E O b
— ] o
— b ol p
- 1.50-1.95 SPTC N=24 (3,919,5,6,4) 150 1.10 1501.95m 1 8 8(\
- Medium dense |
= - 0 Vil
- . 8] i 10
— it o]
= - o| & ¢
- N YD) oo
- = o] [»]
- 0
- . o 4
C )
= | ( 0y
— - O I ¢
—  3.00-3.45 SPTC N=9 (2,3/2.3,3,1) 3.00 1.80 = ol |0
- = > |10
| = Q 5] :
E - qlo
= (02 IV
= - 1)
N - ol ¥ «
- 7| o||o
i = (o [a]
= — (o] p P
¥ S o] b
: - (o] I C
- 4.50-4.95 SPTC N=7 (1,211.2,2,2) 4.50 250 - - 4.50 allo
- MADE GROUND: Obstruction (Drillers oo
T discription). N aolb-
SYlo
= - 0| b
N ()
- O '- i
I s} [0}
= = (o3¢ B {e]
- 550-595 SPTC N=26 (4,6/5.4,12.5) 5.50 320 - ol p e
N | d [ &
L - 2.40 [a]
B | (2.40) i
2 ~ .
= S} 4
. ) FC
- 650695 SPTS N<7 (2,51221,2) 6.50 250 - S S
=~ 6,50-6.95 D1 6.60-6.95 m Soft [ ] >y
- = ;S
- - = 6,90 7 _,// /
— Soft plastic dark brown and black — 7 A A
B slightly clayey slightly sandy PEAT with i N L / i
N 15/06/2007 1700 rare rootlets and partially decomposed “ / ) / /s
- 7,00 dry] wood. - “ S
- 7.50-7.95 SPT S N=4 (1,11,1,1,1) |-#:56————dry NZE taray
- 7.50-7.95 D2 18/06/2007  0BOO ~ B 7 A
- 7.50-800 B3 7.00 dry 5 /. / j
i g L / .
—  8.00-8.60 u4 22 blows (2.30) c ; /
= ' [ZA -
- g W 4 P
- 2 ey
= o = yd
A - RNZ8 % ,r:/ P
- 3 1
l—  9.00-9.50 BS — |
= - 9.20
B Medium dense grey and brown clayey sandy
= 950.9.95 SPTS N=18 (1,3124.6.6) .50 430 GRAVEL with some sub rount?ed to rounded N
- 9.50-9.95 D6 cobbles of sandstone. Gravel is sub -
- 9.50-10.00 B7 rounded to rounded fine to coarse of ] (1.10)
Depth Type & No Records Cg:::g JJ::;. Slratumn conlinues lo 10.30 m
Groundwater Entries Depth Related Remarks * Chiselling
No. Struck Post strike behaviour Depth seated From to(m) Dopths (m}) Time  Tools used
{(m) (m) 1.50-6.90 240 mins Chisel
1 1.10  Remained at 1.10 m after 20 minutes. -
Netes: For explanation of symbols and i Borehole
abbrayiations see koy shoel. All depths and reduced Project BP Llandarcy
In\huel;m :;Tm Stratum thickness given in brackets Project No. H7043 BH2
Scale 1:50 hoase 4iraoos 25508 B | comeaouror  oPeuopeLt Sheet 1 of 2




Borehole Log

Soil Mechanics

408,34 1190172008 118507

Drited  JK Start Equlpment, Methods and Remarks Depth from _to Diameter Casing Depth | Ground Level -
15/06/2007 | Dando 2000 000m  7.50m 200mm 7.50m Coordinates =
Logged PL End Machlne excavated lrial pit GL - 1.50m. 7.50m  132tm 150mm  12.50m Natlonal Grid .
ht cabl I ds 1,50 - 13.

Checked HW 18/06/2007 ght cable percussive methods 13.00m Chainage

Samples and Tests Strata

Date Time Description Dopth, Level ' Backfill/
Type & No
Depth ype Records Casing Water (Continued from Sheet 1) (Thickness) Leg
- sandstone. =
- - - 10.30
- Firm becoming very stlff brown and grey =
- 10.50-11.00 B8 slightly sandy slightly gravelly CLAY =
[ with occasional rounded cobbles of -2
B sandstone. Gravel is rounded fine to \
L 11.00-11.45 SPTC N=12 (24/5,23,2) 11.00 4.10] coarse of sandstone. —
- 11.50-12.00 B9 J
- 4 e
- 12.50-12.95 SPTC N=35 (2,3/3,10,12,10) 12,50 220 -
I~ 12.50-13.00 B10 il
— 13.00-13.27 SPTC §0 (12,13 for 45mmv24,26) | 12.50 -~
- 18/06/2007 17(?; . .
P s p LT AR T 12.50 U ——— DT .
- EXPLORATORY HOLE ENDS AT 13.27 m -
. 3
Depth Type & No Records cg:}:g ‘E:E'
Groundwater Entries Depth Related Remarks * Chiselling
No. Struck Post strike behaviour Depth sealed From to(m) Depths (m) Time  Tools used
(m) (m) 12,50-13,00 60 mins Chisel

Noles: For explanation of symbols and i Borehole
mm:iauunsg!ea key shaol. All dapths and reduced Project BP Llandarcy
e ds?:ln gm Stralum thickness given in brackels - Project No. H7043 BH 2
Scala 1:50 {0} ESGL www, esgl.co.uk Carried out for B8P Europe Ltd Sheet 2 of 2




Borehole Log

Soil Mechanics

RD Start Equipment, Methods and Remarks Depthfrom to Dlameter Casing Depth | Ground Level -
Drilled 19/06/2007 | Dando 2000 0.00m 8.50m  200mm 8.50m Coordlnates -
Logged PL End Machine excavated trial pit GL - 1.50m. 8.50m  1255m 150mm 12.56m Nattonal Grid %
ecked HW Light cable percussive mathads 1.50 - 12.60m
Chi 21/06/2007 Chainage
Samples and Tests Strata
Date Time Description Depth, Level Backfill/
Depth Type & No Records Casing Wa_'.l.or. [Thickness) Instruments
- 19/06/2007 0800] MADE GROUND: Medium dense becoming k= A
- diy] very dense grey brown and red slightly clayey ] c:
& slightly sandy angular fine to coarse - h
- GRAVEL of sandstone concrete and brick -1 i F
5 with some angular cobbles of concrete Z 09
[ sandstone and brick. - o
= ] b
— ——] ': DL
= ] o | h°
B | o
= 4 ol P«
L = = G [0}
1.50-1.95 SPTC N=16 (2,2/4,5.2,5) 1.00
- 1.50-1.80 B1 - o4 1o
- = ol bz
B = o bh2
= - ol e
= = ollo
- o (o7 I o]
- 250295 SPTC N=35 (8,505,1,145) | 2.50 1,00 - ol P d
- 2.50-2.80 B2 - ) )0
- - %
= 5l ol P ¢
- —] o o"
1y -] (= (o]
: il olpPc
- o 4 )0
- 350391 SPTC 50 (5,5/7,9,11,23 for 35mm) | 3.50 1,00 T o]
—-  3.50-3.80 B3 ol I ¢
- Q 0
B - (7.80) o4 |0
= alpd
L G dio
- o ¢
- o
- . ol I
- 4.504.91 SPTC | 50(510/3,8,15,18 for 30mm) | 4.50 1.00 7 ollo
H 4.50-4.80 B4 : (s [»]
= i olp -
t x qf&
. — O | b~
| "
. E- ol P
IS - o o)
- - iy [w]
- 5.50-5.62 SPTC {5025 for 55mmv/50 for BSmm)| 5.50 100 - olb -
- 5.50-5.80 B5 o
- 2 > b
- - [
2 _ Ol F
- 19/06/2007 1700 = ? 8
B 6.30 1.00 5 SB~_
- 20/06/2007  0BOO - 20
- 6.50-6.64 SPTC %0 (25 for 70mm/50 for Tmm)| 6.50 1,20 T
- 6.50-6.80 B6 6.30 V'
E / P d
=, n ;" . //
= = rd /’
- - raw Y
= - 4
- ] /S
-~ 7.50-7.95 SPTC N=13 (2,412,4,4,3) 7.50 1.20 750-7.95m [ i
- 7.50-7.80 B7 Medium dense i /'
|- 7.80-8.00 B3 - 7.80 S
- Spongy dark brown and black slightly L- // /’ p
— 8.00-850 us 45 blows d¥] clayey slightly sandy pseudo-fibrous =i P
- PEAT with many roots and rootlets. < e
= ] pd /
- 8.50 D10 M
= o F '/.1
L 9.00-9.50 Ut 32 blows dry| (2.50) // d
E ' / |
- 950 D 12 : %
- - F
- rd ’/' L
- 20/06/2007 1700 .- |
- 10,00 damp - A d
Oepth Type & No Records CE:::; J}m‘ Stralum continues to 10.30 m
Groundwater Entrles Depth Related Remarks * Chiselling
No. St(rut):k Post strike behaviour Depth ssale(d From to(m) Depths (m)  Time Toals used
m m) B.00 10.00 Water added to assist driling 3.50-4.50 120 mins Chisel
' 450-5.50 120 mins Chisel
None observed (see Key Sheet) 550-6.00 60 mins Chisel
6.00-6.30 60 mins Chisel
6.30-6.60 60 mins Chisel
6.60-6.80 60 mins Chisel
Notes: For explanation of symbols and Pr Borehole
abbreviallons see key sheet, All depihs and reduced ofect 8P Llandarcy
h;ln:ﬁl; |'tr1| mﬂa; Siralum thickness given in brackets . Project No. H7043 BH3
Scala 1:50 “23*;?7.':11‘:5;:%‘;‘;‘;:5 Carried out for  BP Europe Ltd Sheet 1 of 2




Borehole Log

Soil Mechanics

RD Start Equipment, Methods and Remarks from to Dlameter  Casing Depth Ground Level -
Drilled 19/06/2007 | Dando 2000 0.00m 8.50m  200mm 8.50m Coordinates s
Logged PL End nﬂachlneb‘excava(ed tdal plt GL - 1.50m. 8som  1255m 150mm  12.55m National Grid 3
igh i 50-12.
I Chackad HW 21/06/12007 ight cable percussive methods 1.50 - 12.60m Chainage
L
Samples and Tests Strata
Date Time Description Dopth, Level
T N
Depth Lol st Casing __ Water (Continued from Sheat 1) (Thickness)
E gl bl N:t3@23424) 1000 o @] Spongy dark brown and black slightly 10.00-1045m | —
- : : 38'1 e oA 10,00 6.50 \dayay slightly sandy pseudo-fibrous Fim L1 030
A PEAT with many roots and rootlet A
- Very stiff dark brown slightly sandy -
- slightly gravelly CLAY with occasional o
[ sub rounded to rounded cobbles of N
H— sandstone. Gravel is sub rounded to —
C rounded fine to coarse of sandstone. =
- 11.50-11.79 SPTC 50(8,13/20,22 for 60mm) | 11.50 1 (2.41)
—  11.50-12.00 B15 -
12551271 SPTC  §0(169 for 15mmi50 for 70mm) 213512007 1700 =
e R e n R L b T bt e R e et bt 1271
C EXPLORATORY HOLE ENDS AT 1271 m =
Depth Type & No Records CT':I AL
Groundwater Entries ' Depth Related Remarks * Chisalting
No. Struck Post strike behaviour Depth sealed From to(m) Dapths (m) Time  Tools used
(m} (m) 11.70-11.90 30 mins Chisel
None observed (see Key Sheet) 12.30-12.30 30 mins Chisel
Males: For explanation of symbols and Pre Borehole
abbavialons seo kay shoat. Al dapls and rediced oject BP Liandarcy
i:v;e: lln m:;l tralum thicknass given in brackets . Project No. H7043 BH3
ES0 .co. i
Scale 1:60 tc‘lu b ?'mu‘l’oz t:l; Carried out for BP Europe Ltd Sheet 2 of 2




Borehole Log

Soil Mechanics

Start Equipment, Methods and Remarks Depthfrom to Diameter Casing Depth | Ground Level -
Drilled  RD 22/06/2007 | Dando 2000 0.00m  18.00m 200mm 18.00m Coordlinates E
Logged PL End Machlnablexcavated trial pit GL - 1.50m. National Grid .
Light cussive methods 1.50 - 18.00,
Checked HW 26/06/2007 ight cable percussive methods m Chainage
Samples and Tests Strata
Date Time Description Depth,Level | (o oong I Backfill!
Depth Type & No Records Casing __ Water {Continued from Sheet 1) (Thickness) g In%h'umams
[ 10.00-10.45 SPTC N=0 (1,05} 10.00 damp . i _J 10.00 o
~ 10.00-10.30 B 12 25/06/2007 0800 MADE G'ROUND. Very loose black slightly = b j L
] 10 damp] clayey slightly sandy sub angular to sub - d o
N rounded fine to coarse GRAVEL of ) (0.80) 2| b
o sandstone brick and concrete with - 4 [0
_ occasional sub angular to sub rounded = 1l ‘OL
_ |_cobbles of sandstone. A 1080 —X2ogdh | 1o
- Black slightly clayey slightly gravelly = e 2 d )6"
n SAND. Gravel is sub rounded fine to . R A N
L coarse of sandstone. - "] d 2
- - - 11.40 SR
- 11.50-11.95 SPTC N=43 (5,8/10,10,11,12) 11.50 8.80] Very stiff brown and grey slightly sandy -1 — — | o
- 11.50-11.80 B13 slightly gravelly CLAY with occasional = — 415 jo
B sub rounded cobbles of sandstone. Gravel - q od
E is sub rounded fine to coarse of = — —l | b2
[T sandstone. = —_— o~
o o] b ¢
» - R CE
El B b § |0
. - — 4 ID )~
[ S lo
- - — — ¥ 1]
- 1 80 L it 554
. = - B ¢
— 13.00-13.24 SPTC 50 (16,9 for 35mm/ 13.00 damp — pllo
- 13.00-13.30 B 14 32,18 for 55mm) - — — 5 5
L - 1k QB |
- : o g
Bl i = =— )_F__'J A
% : i,
- ] | =T ’ '/
L = v
- - bt 2 _.4"’
B - 14,20 TR
B Dense becoming very dense brown clayey ,_;'{‘—-e ',-//
- sandy rounded fine to coarse GRAVEL of ] 12 aemd | b
- -14. N=41 (4,4/8,10,12, ; - b .
- 12:38_:2.33 31:11-5C SIS 140 4301 sandstone with some rounded cobbles of e / e
- sandstone. = Le o __//'
B = .
: ]
- 25/06/2007 1700
- 15.50 6.10 N
- 26/06/2007 0800
- 15.50 6.90
— 16.00-16.45 SPTC N=46 (10,15/12,10,12,12) | 16,00 —
|- 16.00-16.30 B16 ] B
- @wis o=
L - =g I s Ve
-~ = I [ P
B 1 oo LSS
— 17.00-17.30 B18 —
|- 17.50-17.71 SPTC 50 (18,7 for 10mm/ 17.50 -
[~ 17.50-18.00 B17 28,22 for 50mm) i
| 18.00-18.35 SPTC 50 (12,13 for 70mmy/ 18.00 — }
- 171914 for SSmm) | 2610612007 1700 s AL
I 18.00 i 25 A
e s e e e S D e e i e e e i e e o i i i o i S e —}18.35 A
- EXPLORATORY HOLE ENDS AT 18.35 m I
Date Time 1
Depth Type & No Records Casing Water
Groundwater Entries Depth Related Remarks * Chiselling
No. Struck Post strike behaviour Depth seated From to(m) Depths (m})  Time Tools used
(m) ) M | 1190 1420 Water added to assist driling 11.80-12.20 75 mins Chisel
5 98 RemiasmasRmie: S
’ e SRt IS E 15.70-16:30 75 mins Chisel
17.50-18.00 60 mins Chisel
| Motes: For explanation of symbots and Project Borehole
abbraviations sea key sheet. All deplhs and reduced rol 8P Llandarcy
:dee;: ISE: mﬁ Stralum thickness given in brackets Project No. H7043 BH5
L 2 .co,
g gsctonaco [ | camodoutror 2P Europe Lua Sheot 2 of 2




Borehole Log

Soil Mechanics

Drilled RD Start Equipment, Methods and Remarks Depth from  to Diameter Casing Depth | Ground Levet -
05/06/2007 | Dando 2000 0.00m 9.00m  200mm 9.00m Coordinates -y
Logged PL End Machine excavated Inspection pil GL - 1.50m. 9.00m  14.20m 150mm 14.20m Nattonal Grid =
Light cable percussive methods 1,50 - 14.56m.
Chacked HW 06/06/2007 Chalnage
Samples and Tests Strata
Date Time Description Depth, Lavel Baclkdil
Depth Type & No Records Casing  Water (Thick ) Legend s
— os/06/2007  oeoo] MADE GROUND: Black and grey clayey sandy - -
o sub angular to sub rounded fine to 7 P /
H coarse GRAVEL of sandstone mudstone H y /
e brick and concrete with accasional sub -1
I angular cobbles of sandstone and n /
- concrete. 3 (1.50) / vd
: : ¥ //
- 1.50-1.95 SPTC N=4 (1,011,1,1,1) - 1.50 - 7
I~ 1.50-1.80 B1 MADE GROUND: Soft brown and red slightly = //
I sandy slightly gravelly CLAY with a A /S
- accasional angular cobbles of limestone = A
— and sandstone. Gravel is angular fine -] (1.00) 0/ =
- to coarse of limestone and sandstone. alb A
B qla
B - o b f
~ 250295 SPTC N=2 (2,011,0,1,0) - 2.50 0
- 250-2.80 B2 MADE GROUND: Very loose black slightly - 1] O P«
B silty sandy angular fine to coarse = ¥) g
= GRAVEL of coal coke mudstone and 3] g 2 |
— siltstone with occasional angular - dlg
[ cobbles of mudstone and siltstone N 1 | ho
& (COLLIERY SPOIL). " of
- -] it &
= = o o)
3.50-3.95 SPTC N=3 (1,2/0.1,1,1) 3,50 3507.60m [~
- 350-3.80 B3 Hevy | - o4 |o
= contamination | ~ 4 p o.'.'l
= 'J )r -
= & ol b
- - O D"
B N o | o
—  4.504.95 SPTC N=1 (1,000,1,0.0) 450 o4 P c
- 4.504.80 B4 i o )’J
E C
N - OO :ol
_ : (5.10) o llo
5 odiP S
[~ (a} 1
B 5.50-6,95 SPTC N=0 (1,00} 5.50 e
[~ 550580 B5 ol B,
- _ (o] o
- - LI I )
== - [ -
= T 0 q [
& - 01,
= - o| {3 ¢
|- 6.50-6.95 SPTC N=0 (1,08} 6.50 7 a o]
[~ 6.50-6.80 B6 7 (] SBO
B 1] o ..
H o O o
o LI
[ P 0o
o E 0 C g
[ | o 0
L 75 - ; 2:0:°
50-7.95 SPTS N=4 (3,11,1,1,1) 7.50 = [ 0.0 o
- 7.50-7.95 D7 - - X TS
- 7.60-7.90 Ba Soft black and brown organic CLAY with 770-7.95m [~ hz, o
B many roots and rootlets. Loose [j N f/ pé
— 800830 B 18 8,00 - =\ 1./
- 8.00-8.30 ug 40 blows -1 | ;'{ .
L 830880 u1o 29 blows 8.30 NZaVe //
i - 2 A
E = (1.90) / /
B _ AN /J' -
& a.80 DN 5 7 47 4
-—  9.009.50 u12 31 blows 9.00 . 2y, v //
: : =i
[~ = ‘_\\IE / E
- 9.50 D13 - 9.50 = P
= Vary soft brown CLAY with small - — — .7 A
" fragments of wood and rare rootlets. 5 I // ]
55 N A
e T ae s e e ey Eame M el S 4
Depth Type & No Records cg:,‘:g E::r Stratlum continues to 11.30 m
Groundwater Entries Depth Related Remarks * Chiseliing
No. st(rm):k Post strike behaviour Depth seale(d From to(m) Depths (m)  Time Tools used
mj m)
1 3.20 Rose to 2.80 m after 20 minutes. -
Notes: For axplanation of symbols and Borehole
Iabbrleviznlh:\‘lls 5ees kay uhclfila‘ﬂnﬂ daplhs and ';edu'::ed Prolect BP Landarcy
evels in melres. Stratum thickness givan in brackels
in depih column. g | Profectio. H7043 BH6
- osstmmamcon [ | camedowror P Europe La Sheot 1 of 2




Borehole Log

Soil Mechanics

flled RD Start Equipment, Methods and Remarks Depth from  to Diameter  Casing Depth | Ground Level -
D 05/06/2007 | Dando 2000 0.00m 9.00m 200mm 9.00m Coordinates -
Logged PL End Machine excavated inspectlon pit GL - 1.50m. 9.00m  14.20m 14.20m Natlonal Grid =
Light cable percussive methods 1.50 - 14.56m.
Checked HW 06/06/2007 Chainage
Samples and Tests Strata
Date Time Description Depth,Level | | o ong ‘ Backfill/
Depth Typo &No Records Casing  Water {Continued from Shaet 1) (Thickness) | 9" _linstrumants
- Very soft brown CLAY with small - — —
= fragments of wood and rare rootlets. ]
- - (1.80)
—  10.50-10.95 SPTS N=3 (1,0/1,1,0,1) 9.50 dry -
I~ 10.50-10.95 D 14 ]
- 10.50-11.00 B15 B
_ . 11.30
= Very dense brown slightly clayey -
- 11.50-11.86 SPTC 50 (13,12 for 55mm/19,14,17) dry| slightly sandy gravelly sub rounded to 1
= 11501200 B16 rounded COBBLES of sandstone. Gravel is o
— sub rounded to rounded fine to coarse of b
- sandstone. 2
&3 05/06/2007 1800
[ 12.90 I
- i (3.27)
— 13.00-13.44 SPTC  50(10,10/17,9,11,13 for §5mm) 06/06/2007 0800 —
—  13.00-13.50 B17 12,90 8.50 -
i~ 14.20-14.57 SPTC  [50(10,11/20,15,15 for 65mm) -
E. 06/06/2007 1200 =
L, 14,20 8350 -
e e - -—— e - = = -—= ——=114.57 }—
L, | EXPLORATORY HOLE ENDS AT 14.57 m ~ |
Date Time i
Depth Type & No Records | Casing Water
Groundwater Entries Depth Related Remarks * Chiselling
No. Struck Post strike behaviour Depth sealed From to{(m) Depths (m)  Time Tools used
u (m) 11.60-12.10 75 mins Chisel

2 1130 Rose to 9.10 m after 20 minutes. . 13.60-14.20 90 mins Chisel
Notes: For explanation of symbols and P Borehole
labbrlev_ialims 500 kay sheel. All depths and reduced roject BP Llandarcy
iﬁV;a; lll’r: m:: Stralum thickness given in brackets Project No. H7043 BHG
Scale 1:50 (cdloisz“sl‘-'m;:%c%lﬁ @ Carried out for BP Europe Ltd Sheet 2 of 2




Borehole Log

Soil Mchanics

Drdlled RD Start Equipment, Methods and Remarks Depth from  to Diameter Casing Depth | Ground Level -
06/06/2007 | Dando 2000 0.00m  11.00m 200mm  11.00m Coordinates -
Logged FPL End Machine excavated trial pit GL - 1.50m. 11.00m  14.40m  150mm 14.40m Natlonal Grid -
Light cable percussi thods 1.50 - 14,540m,
Checked HW 08/06/2007 ight cable percussive methods m Chainage
Samples and Tests Strata
Date Time Description Depth, Level Backfill/
Depth Type & No Records Casing  Water (Thickness) | -8 linstruments
- 06/06/2007  1200] MADE GROUND: Very soft dark grey = ,/ /
I~ slightly sandy slightly gravelly CLAY N /
L with accasional sub angular cobbles of - | /
B sandstone. Garvel is sub angular fine = 7 /
= to coarse of sandstone. 3 yd P
& = A L7
B 7] “A V]
= - /
jro- 1.50-1.95 SPTC N=1 (1,0/0,0,1,0) 1.50 -1 L s
= 1.50-1.80 B1 ) /
E - o1%
— — (4.00) SR
= o]l P
d P.g
= Q
L~ - @] P,
- 2.50-2.95 SPTC N=2 (1,0/0,1,0,1) 250 — .C
- 2.50-2.80 B2 - of P ¢
| Ti ol lo
= ] o4 |O
- B ol P 3
= B L (8]
. g o 0
N '_ ol p
[ = Il ol [o
3,50-3.95 SPTC N=2 {1,0/0,1,0,1) 3.50
- 3.50-3.80 B3 . o4 |O
= in ol b
= i d[e
= { 400 C | Po
- 06/06/2007  1800{ Timber obstruction (Drillers 4 o| B¢
- 0.00 discription). = (0.50) ol |o
- e L 07/06/2007 080D 1.5 "5 b
= .50-4.89 0 (10,11/14,17,12,7 for 10mm} 4.50 1.40 - AT Vey | 4 g
~  4.504.80 B4 4.30 | MADE GROUND: Medium dense and dense TR VAR - o o
I~ black clayey sandy sub angular to sub = o
n rounded fine to coarse GRAVEL of L_ o| Py
— sandstonse with occasional sub angular to == allo
[ sub rounded cobbles of sandstone. Very | 04[O
- contaminated. - o4 )o:
-  5.50-595 SPTC N=16 (4.56,4.4,2) 5.50 140 550-6.95m [~ @ 'o
[~ 550580 B5 Medium densa | | ol |F ¢
= = Q O
L - (o2 B fe
- = o h -
n - q 1o
- - ofh
- ]
- 0 ]
- 650695 sPTC N=22 (3,4/5,5,7,6) 6.50 1.40 o | [a"
- 650-6.80 B6 3 ol o
- = o |
] "
. - 1 (o}
= = o | h.
= w
® ol B
[ i o| [
L - (=] O
}-  7.50-7.93 SPTC  |50(6.7/11,14,13,12 for S5mmy)| 7.50 1.40 7.50-7.93 m Very [~ (6.00) olb A
- 7.50-7.80 B7 dense | )
E o]
= -
= = ol b,
= = oflo
= = ol o
- - ol P 3
- i K 0 1) a'f)
- ] o o
I i OSP
e 4 QO O
= i O 5 O
—  9.00-9.45 SPTC N=43 (4,4/2,12,12,17) 9.00 1.40 9.00-9.45m [ ?
- 900930 B8 > bense | = /- g
L. E Vs
L 1 /
b s
- 4
= i >
- it 7
Depth Type &No Records Date  Time | g\om continues lo 10.50 ) ]
P ype CMiﬂq Water I ninue: .. m
Groundwater Entries Depth Related Remarks * Chiselling
No. Struck Post strike behaviour Depth sealed From to{m) Depths (m)  Time Tools used
(m) (m) 4.004.30 45 mins Chisel
4.30-5.00 105 mins Chisel
7.80-8.40 90 mins Chisel
9.50-10.10 75 mins Chisel
Notes: For explanation of symbols and I Borehole
ww&‘:ﬁm koy sheet. Al depths and reduced Rroject BP Llandarcy
i:vunn!iuﬂl;l'l g?ll;::.. Stratum thickness given in brackets - Project No. H7043 B H7
ESGI .esgl.co.uk
Scale 1:50 (c‘Zoe,u ||-1mo::g|z?5%:‘:‘m Samiedionii BP Europe Ltd Sheet 1 of 2




Borehole Log

Soil Mechanics

Drlled RD Start Equipment, Methods and Remarks Depth from  to Diameter Casing Depth | Ground Level =
06/06/2007 | Dando 2000 0.00m  11.00m  200mm 11.00m Coordinates -
Logged PL End Machine excavated trial pit GL - 1.50m. 11.00m  14.40m  150mm 14.40m National Grid :
Checked HW Light cable percussive melhods 1.50 - 14.540m
08/06/2007 Chalnage
Samples and Tests Strata
Date Time Descriptlon Depth, Level
&
Depth Type &No it Casing  Water {Contlnued from Sheet 1) (Thickness)
- MADE GROUND: Medium dense and dense B
[~ black clayey sandy sub angular to sub 7
= . 07, 1
= 10301050 Bl 10{23’2"”7 1“3,2 rounded fine to coarse GRAVEL of "
|- 10.50-11.00 ug 39 blows l-10:0————1 sandstone with occasional sub angular to -] 10.50
- ‘1’6"'“9-'200? 0800\ sub rounded cobbles of sandstone. Very
L o contaminated. (0.50)
e 11.00 D10 . N —4 11.00
- Soft dark brown organic CLAY with wood .
m \fragments. I
I~ Firm brown sandy slightly gravelly =
L CLAY/SILT. Gravel is subrounded to -
T rounded fine to coarse of sandstone. X (1.50)
-— 12.00-12.45 SPTS N=14 (2,2/2,3,3,8) 12.00 =
- 12.00-12.45 DN =
[~ 12.00-12.50 B12 |
S - 12.50
B Very dense brown slightly clayey
[~ slightly sandy gravelly COBBLES of -
N sandstone. Gravel is sub rounded to
— 13.00-13.43 SPTC 50 (7,7/8,12,18,12 for 50mm) | 13.00 rounded fine to coarse of sandstone. —
~  13.00-13.40 B13 -
o T (2.04)
- 14.40-14.54 SPTC 50 (25 for 45mmf Qf/gg/2007 1800
R e TS EE | 35,15 for20mm)_ _ _} 1440 e e - —— R L R ———— —114.54
= EXPLORATORY HOLE ENDS AT 14.54 m -
Date  Time |
Depth Type & No Records cﬂ"ﬂ Water
Groundwater Entries Depth Related Remarks * Chiselling
No. Struck Post sirike behaviour Depth sealed From to(m) Depths (m)  Time Tools used
(m (m) 13.70-14.20 60 mins Chisel
1 13.10 Remained at 13.10 m after 20 minutes. - 14.20-14.40 45 mins Chisel
Males: For explanalion of symbols and Borehole
abbrevialions see key sheal. All dapths and reduced S BP Llandarcy
I Gepth conre. tvaniin Project No. HT7043 BH7
Scale 1:50 i 2 vilsuaose 121 @ Carisd outlfor’ BFICusopell s Sheet 2 of 2




Borehole

Log

Soil Mechanics
Start Equlpment, Methods and Remarks Depthfrom to Diameter Casing Depth | Ground Level -
Drilled  JK/MY | Sneo007 | Dando 2000 g b0om  8.20m 200mm  8.20m Coordinates :
Logged PL End lliﬁachlnabfxcavaled Iriaf pit GL - 1.50m. 8.20m  1242m 150mm 12.30m Natlonal Grid =
ight ive melhods 1.50 - 12.30m.
Checked HW 27106/2007 ight cable percussive melhods 1.50 - 12.30m Chainage
Samples and Tests Strata
. Date Time Description Depth, Lavel Backfilll
Depth Type &No Records Casing  Water (hickness) | °%°™ linstrumants
- 25/06/2007 0800 MADE GROUND: No samples taken due to - o 30
= obstruction. 2 % [ S
N - 8] o
i Hl o 2
- - (o] oc
| - o4 |0
- e A
B 7l O | D i
[ it ol p
" = o | [oY
= - o lo
L i o .
» ] q | ol
= = O | b o
= J (4.10) ol be
= . ol o
= 7] o4 |o
- - ol P
[ - 41o
3 5 0| g
= = o| [ ¢
b — (@] [}
- - o4 |0
= - olpc
[ ] o] bo
B 2 Ol e
= ] o] lo
L o ol o
—  4.004.45 SPTC N=8 (1,1/2,2,2,2) 4.00 — o} pc
=~ 4.004.50 B1 4.40 1 lo
B MADE GROUND: Loose black brown and grey o] h.
— slightly clayey slightly peaty slightly = o :“
— sandy sub angular to sub rounded fine to o o | [0
- coarse GRAVEL of sandstone brick and =~ o) |o
= concrete with occasional sub angular = o) -
- cobbles of sandstone brick and concrete. - o dlo
—  5.00-5.45 SPTC N=5 (1,1/2,2,1,0) 5.00 = (1.90) o
-~ 500550 B2 = : ol b s
b= (o] O‘
= - 04 |0
2 ol b -
- 25/06/2007 1700 91o
B 5.80 - 0] Do
= 26/06/2007 0800 - ol I ¢
—  6.00-6.45 SPTC N=4 (1,011,0,2,1) 6.00 damp 6.00 7 o' o
= 6.00 B3 5.80 Soft black and brown spongy e 0 and
~  6.00-7.00 u4 11 blows pseudo-fibrous PEAT with frequent roots z) (0.50) RUZ SE
- and rootlets. il = 1
= - 6.50 £ i
- Soft dark brown and black organic CLAY - —_ — |/ /1
= with frequent roots and rootlets. ] R N
- ] AV A,
— 7.00-7.20 D5 — — — /.
B : =, 4 774
- 7.307.50 D6 N (1.50) 7S
: n — —| V'
- 7.50-8.00 uz 23 blows B /
L ] b =}/ //,
o - — Fd
|—  8.00-8.20 D8 - 8.00 raras B
e Loose dark grey and brown slightly - e P
n clayey slightly gravelly SAND. Gravel is 3 L /
= sub rounded fine to coarse of sandstone. - et / ‘
- 8.50-8.95 SPTC N=8(2,2/2,2,2,2) 8.50 damp 3 ~ay & L
[~ 850895 B9 = "
1 s |- -1V
| - 2 .. . u{ ('. #
= = L. i
- v ) // |
- - LT #
L 950970 D10 . 1 a0 = Soh B /
-~ Stiff grey and yellow sandy CLAY. = i (| AP
[ = (0.50) — IV
. Dats T - - e / 1
Depth Type & No Records Cading  Water
Groundwater Entries Depth Related Remarks * Chiselling
No. Struck Post strike behaviour Depth sealed From to(m) Depths (m) Time  Tools used
(m} (m | 820 1170 Wateradded to assist drilling 120400 90 mins Chisel
None observed (see Key Sheet)
Notes: For explanation of symbols and Borehole
abbmvlauom%‘ou Koy sheel. All depths and reduced Project BP Llandarcy
::v;;:m (r:r:)letljrrﬁ: Stratum Lhickness given In brackels - Project No. H7043 BH8
Scalo_1:50 Esolumssmicadt (i | Caried outfor . BP EuropeLid Sheet 1 of 2




Borehole Log

Soil Mechanics

Start ds and Depthfrom to  Diameter CasingDepth | Ground Level =
Drilled  JK/MY 25/06/2007 | Dando 2000 0.00m 8.20m 200mm 0 Coordinates -
Logged PL End Machine excavated tral pit GL - 1.50m. 820m  1242m National Grid =
Checked HW 2710612007 Light cable percussive methods 1.50 - 12,30m. Ghalnage
Samples and Tests Strata
Date Time Description Depth, Lovel
T N ecord Legend
Depth ype &No Records Casing _ Wator {Continued from Sheat 1) (Thicknoss) | °
_ 10.00-10.45 SPTC N=21 (2,304,46,7} 10.00 B.00) otiff becoming vary stiff brown and grey {1000 =
- 10001045 B slightly sandy slightly gravelly CLAY ] B
L with occasional sub rounded to rounded -
= cobbles of sandstone. Gravel is sub T == =
= rounded to rounded fine to coarse of - —
= sandstone. -
- 4 (2.42) .
E 11.50-11.95 SPTC N=37 (5,4/6,6,10,15) 11.50 8.20 - - 7
= 11.50-11.85 812 26/06/2007 1700 -
- =70 : i — —=
- 2706/2007 0800 g ]
= 11,70 3.00 =
- 7/06/2007 1 -
—  12.30-12.42 SPTC 0 {25 for 50mm/50 for 70mm) %2{00 200 3733 i -
R [ . T e e 12.30 aaal L e e mmm e m e ————————— —=4 1242
= EXPLORATORY HOLE ENDS AT 1242 m 3]
Depth Type & No Records CE:I:E ﬁ::'
Groundwater Entrles Depth Related Remarks * Chiselling
No. Struck Past strike hehaviour Depth sealed From to{m) Depths (m) Time Tools used
(m) {m) 11.40-11.70 90 mins Chisel
None abserved (see Key Sheet) 11071200 80 ming el
12.00-12.30 90 mins Chisel
Mates: For explanation of symbols and t Borehole
Iahhrlnglaljons 568 Koy shen‘:. All dapths and roduced Frojec BP Llandarcy
iﬁvdee?: In [r:ré?‘l‘;e‘z_. Stralum thickness given in brackels Project No. H7043 BHS
3 esgl.co.
Scale 1:50 (C}osifnl;‘mog:g‘l;:s :l; @ Carried out for BP Europe Ltd Sheet 2 of 2




Borehole Log

Soil Mechanics

led  JK Start Equipment, Methods and Remarks Depth from to Diameter CasingDepth | Ground Lavel -
s 19/06/2007 | Dando 2000 0.00m  600m 200mm  6.00m Coordinates -
Logged PL End Machlneblexcavaled trlal pit GL - 1.50m. 600m  11.20m 150mm 11.20m Natlonal Grid -
ight i 150 - 11,20
Checked HW 20/06/2007 Light cable percussive methods 1.50 - 11.20m Chainage
Samples and Tests Strata
: Date Time Description Depth, Level Backfill/
Depth Type &No Records Casing _ Water (Thickness) | -°8°™ [nstrumants
- 19/06/2007 0800] MADE GROUND: Medium dense grey and E o 110
E dryl brown slightly clayey slightly sandy angular 7] e d:
- to sub angular fine to coarse GRAVEL of o 0| b
- sandstone brick and concrate with some = 1 0
~ angular cobbles of sandstone brick and ] ¥ 00 *Oc
L concrete. Rare ragments of plastic and -] o
- metal. = o b
— = q [
. - O] Pa
= il . 2 d
- 1504195 SPTC N=11(2,3/3,3,3.2) 1.00 0.70 - = g
= = o >0c
M - 0| p
—  2.00-2.50 B1 - ©
L i ol b
. ~ o| o9
: : o
- 250295 SPTC N=22 (4,4/7,6,54) 150 1.00 - d
- 250-3.00 B2 4 60 b @
- ] 2
il - ol |5
[ = fo) o(
& ks o] (o]
- 3T |
u ) o, JO.‘_.
- 3.50-3.95 SPTC N=15 (1,0/0,4,5,6) 3.50 1.90 n @ )O
- 3.50-4,00 B3 - ol B
2 i ol lo
B = ol lo
L = o] 0 -
- - 0
- - (a) )C
- ) Ol F.c
- 450495 SPTC N=1(1,0/0,0,0,1) 450 250 4.50-4.95 m Very o'!llo
N loose. O ) O
i o SR,
i 2 o o
= , 5.10 I; 7 ;
- Soft black and brown slightly sandy - — / /
- arganic CLAY with frequent roots and — / /
- 5506.10 U4 10 blows 450 mmrec | 550 280] rootlets. - /f
B -_— /"/,/J
- - P
ol s e )
- : sl /g
- 6.50-7.00 B13 6.00 < A
|- 6.50-7.10 us 23 blows 450 mm rec 280 7 — i ///,
= it ra—  w=wr / . A
- - 7.00 =1 / / 1
— Soft dark brown and light grey sandy - P == / i
iz CLAY. ] O g
L. 750810 U6 10 blows 60 mmrac | 7.50 3.10 — — // o
: . s !
- il R ¥
—  8.00-8.50 87 — % g / !
- N C ] / /'.
B q1 eso [~ T s
s : =17
|—  9.00-9.50 B8 1 pal = /// f
- . =1V
- 9.509.95 SPTS N=5 (1.211.1,2.1) 9,50 5.30 - — —i /.
—  9,50-10.00 B 10 = L] / !
- 9.50-9.95 D9 " N 2
£ i — — / i
o —— e —— —— e ——— . 7. 7
Depth Type & No Records GE':’“M E:l: Stratum continues to 10.50 m
Groundwater Entries Depth Related Remarks * Chiselling
No. S!(rugk Post strike behaviour Depth seale(d ) From to{m) Depths (m)  Time Tools used
m) m
1 1.00 Rose to 0.70 m after 20 minutes. -
Nolas; For axplanation of s and P Borehole
m'“ﬂ"ﬂe%%g ahag!g flmdﬂmr m_; d {) ed"'lf eg roject BP Llandarcy
rals In meles. i | NEss En In brackel
in depth colum, . | Protecto. H7043 BH9
ESGL X g
Scalo 150 e Visicn v M| comedoutror 8P Europe L1 Sheet 1 of 2




Borehole Log

Soil Mechanics

el K Start Equipment, Methods and Remarks Depth from to Diameter  Casing Depth | Ground Level .
led J906/2007 | Dando 2000 0.00m  6.00m 200mm 6.00m Coordinates .
Logged PL End [Aachina excavated trial pit GL - 1.50m 6.00m  11.20m  150mm 11.20m Natlonal Grid 4
ight cabl I Lhods 1.50 - 11.20
Checked HW 20/06/2007 ight cable percussive mel s m Chalnage
Samples and Tests Strata
Date Time Description Depth, Level L Backfil/
Depth Type &No Records Casing  Water {Continued from Shaet 1) (Mhickness) | “*9°™ linstrumants
= Soft dark brown and light grey sandy J s //
- 19/06/2007 1700 CLAY: - r =
- 10.5011.00 B 11 0 b 1050 s /
= 20/06/2007 0800] Dense grey brown very silty very sandy 4 LA /
- 9.50 3.20] GRAVEL. 1 o0 |S:29F 7~
B i -9 v
L 11.00-11.20 B 12 11,00 =l
- Very dense dark brown clayey sandy sub P S
- 11.20-11.63 SPTC  J0(7,15/13,13,14,10 for 55mm] 11.00 3.00] rounded fine to coarse GRAVEL of ] o3 o e d 1
L sandstone with some sub rounded cobbles (0.63) BRI
20/06/2007 1700 3. 7
- 11.0 3.00] of sandstone. ] P
S | g ey oadusie ot st e —=] 11.63 =
- EXPLORATORY HOLE ENDS AT 11.63 m =
- -]
- 2
Date Time
Depth Type & No Records Caslng Water
Groundwater Entries Depth Related Remarks * Chiselling
No. Struck Post strike behaviour Depth sealed From to(m) Depths (m)  Time Tools used
(m) (m) 11.00-11.20 45 mins Chisel
Notes: For explanation of symbola and Borehol
Shbrayiitons 860 Yoy shoer Al dopihs and rediicod Project BP Ltandarcy le
m{n 2;?3::', Stratum thickness given in brackets - Project No. HT043 BHg
Scala 1:50 (cgniifl;‘mégzg";;é;l; Carrled out for BP Europe Ltd Sheet 2 of 2




Borehole Log

Soil Mechanics

Driled RD Start Equipment, Methods and Remarks from to Diametor Caslng Depth | Ground Level =
29/05/2007 | Dando 2000 0.00m  13.00m 200mm 13.00m Coordinates N
Logged PL End Machine excavaled inspection pit GL - 1.50m. Light cable 13,00m  16.20m  150mm 16.20m National Grid a
Checked HW percussive methods 1.50 - 16.20m
30/05/2007 Chainage
Samples and Tests Strata
Type Date Time Description Dapth, Lovel
Depth e Records Gulrm Water (Thicknass)
— 201052007  0800] MADE GROUND: Very soft to soft brown -
N grey slightly sandy slightly gravelly i
= CLAY with occasional sub angular to sub o
n rounded cobbles of sandstone and brick. -
B Gravel is angular to sub rounded fine to i
L medium of mudstone sandstone and brick. el
oo 1.50-1.95 SPTC N=0 {1,0/-7) dry/ =
—~  1.50-1.80 B1 1
- 250295 SPTC N20 {1,057171) dry -
- 2.50-2.80 B2 -
g ] (5.50)
- 3.50-3.95 SPTC N=7(3,3/32,1,1) 3.50 dry =
= 3,50-3.80 B3 . |
~  4.50-4.95 SPTC N=6(1,1/1,1,3,1) 4.50 dry o
- 4.504.80 B4 i
- 5.50-5.95 SPTC N=20 (3,6/6,6,3,5) 5.50 dry - 5.50
-~ 550-5.80 B5 MADE GROUND: Medium dense dark grey -
B and black clayey sandy sub angular to sub il
L rounded fine to coarse GRAVEL of brick .
— sandstone and slag with some sub angular —
N cobbles of sandstone and slag. 7
- 6.50-6.90 SPTC  |M=28 (15,10 for 25mm/5,5,9,71| 6.50 dry {2.00} {
[~ 6.50-6.80 B6 1] :
n i 1
1 o Wig
| — . 1 4 i g
- 7.50-7.95 SPTC N=3 (2,010,0,1,2) 7.50 710 - 750850 m 7.50 ‘ ‘15 :
- 7.50-7.80 B7 MADE GROUND: Very spft sllght!y sandy Fines washed et
B slightly gravelly CLAY with occasional away.
= sub angular cobbles of sandstone. Gravel
— 20/05/2007 1700 is angular to sub rounded fine to coarse — (1.00)
- 820 710} of sandstone. =
= 30/05/2007 0800
— 8.20 7.30 = b
- 8.50-8.95 SPTC Ns20 (5,5/4,7,4.5) 8.50 - 8.50 R
- 850880 B8 MADE GROUND: Stiff dark grey to black -
- organic slightly sandy slightly gravelly B
B CLAY with occasional sub angular cobbles =
— of sandstone. Gravel is sub angular to =
B sub rounded fine to coarse of sandstone. S
L. Rare metal fragments. - (1.50) | ]
. Dal -
Depth Type & No Records Cuil:i ;I‘if-l::r
Groundwater Entries Depth Related Remarks * Chiselling
No. Struck Post striko behaviour Depth sealed From to{m) Depths(m) Time  Tools used
(m) m 6.40-6.60 30 mins Chisel
1 7.40 Rose to 7.10 m after 20 minutes. -
Motas: For axplanation of symbols and Proj Borehole
avbrevialans soa koy shect. Al dopins snd rdced oject B Liandarcy
s Aty it Project No. H7043 BH12
G .85!.c0. i
Seale 150 o gsonomencnu [ | camedoutfor 8P Europe L Sheet 1 of 2




Borehole Log

Soil Mechanics

Drlled  RD Start Equipment, Methods and Remarks Depthfrom to Diameter  Casing Depth Ground Level %
29/05/2007 | Dando 2000 0.00m  13.00m 200mm  13.00m Coordlnates -
Logged PL End Machine excavated inspaction pit GL - 1.50m, Light cable 13.00m  1620m 150mm 16.20m National Grid .
Checked HW percussive melhods 1.50 - 16.20m
30/05/2007 Chalnage
Samples and Tests Strata
Date Time Description Depth, Level
De| Type & N
pth Lk b Casing _ Water {Continued from Sheat 1) (Thicknss)
£ 13'83}3'3 sm::c Na14 (15,604,4,3,3) 10.00 MADE GROUND: Medium dense black slightly -4 10.00
= =i clayey slightly sandy angular fine to 7
_ coarse GRAVEL of sandstone with some sub -
- angular cobbles of sandstone. -
= 4 (1.20)
u - - 11.90
—  12.00-12.45 SPTS N=18 {1,2/3,4,5,6) 12,00 dry] Stiff becoming very stiff dark grey and -
- 12001245 D10 brown slightly sandy slightly gravelly ]
- 12.00-12.50 B 11 CLAY with occasional sub angular to sub =
- rounded cobbles of sandstone. Gravel is -
m sub angular to sub rounded fine to E
L coarse of sandstone. -
I S (3.80)
— 14.00-14.45 SPTS N=11(1,1/1,3,3,4) 14.00 dry 14.00-14.45 m — — K e
- 14.00-14.45 D12 EIrm oINS
[~ 14.00-14.50 B 13 \ %
& i O\
|- 15.50-15.68 SPTC 50 (25 for 7T0mm/ 15.50 - - - 15.50 —— -
- 15.50-16.20 B 14 32,16 for 30mm) Very stiff brown slightly sandy slightly - — — \\_\ i
o gravelly CLAY with occasional subangular T N
= cobbles of sandstone. Gravel is sub '\.\ N
== angular to sub rounded flne to coarse of —| (0.95) |}— — RS
- 16.20-16.45 SPTC 50 (18,7 for 15mmy 16.20 12.30| Sandstone. 2 — 1 BN
- 23,20,7 for 10mm) J0/05/2007 1700 . ‘\\'
e e o ettt 16, A o e e e e e e m— e ———————————— = = —116.45 -
B EXPLORATORY HOLE ENDS AT 16,45 m 2
Depth Type & No Records CE:E’:“ Wﬂm
Groundwater Entries Depth Related Remarks * Chiselling
No. Struck Post strike behaviour Depth sealed From to(m) Depths (m)  Time Tools used
(m) (m) 11.90-12.40 75 mins Chisel
2 1510 Rose to 12.30 m after 20 minutes. - 15.50-16.20 120 mins Chisel
Notes: For axplanation of symbels and Borehole
i'!hhflgvp!_?uon‘s aees kay shef{.: #vlo deplhs and !rjsdu:e(d Project BP Llandarcy
vl metres, Stratum iven i
in dopth colu:nn. . ! 83 given In brackels =2 Project No. H7043 BH1 2
Seals 150 :c::iasl‘.lmg‘lic;g Carried out for BP Europe Ltd Sheet 2 of 2




Borehole Log

Soil Mechanics

Driled RD Start Equipment, Methods and Remarks Depth from  to Diameter  Casing Depth Ground Level -
22/05/2007 | Dando 2000 0.00m  11,40m 200mm 11.40m Coordinates -
Logged PL End Machine excavated inspection pit GL - 1,50m. Light cable 11.40m  16.50m 150mm 16.50m Natlonal Grid .
percussive methods 1.50 - 16.50m
Checked HW 24/05/2007 Chainage
Samples and Tests Strata
Date Time Description Depth, Level Backfll/
Depth Type &No Records Casing  Water (Thickness) | -°9%"¢ Itmh’urmrh
B 22105/2007  1200] MADE GROUND: Brown clayey stightly sandy - ..E E
I sub angular to sub rounded fine to ] il
H coarse GRAVEL of sandstone brick and 4 el h 1
- mortar with occasional sub angular b ‘-,;E hi 1
® cobbles of sandstone. i ;1:.;:.L' e
- : (1.50) :11, .‘&_‘"
Z ] b
- 1.50-1.95 SPTC N=5(1,112,1,1,1) 1.50 dry - - 1.50
- 1.50-1.80 B1 MADE GROUND: Soft becoming stiff brown -
- slightly sandy slightly gravelly CLAY =
B with occasional angular cobbles of -
— sandstone. Gravel is sub angular fine to =
I~ coarse of sandstone and brick. n
- 2.50-2.95 SPTC N=30 (4,10/10,8,6,6) 2.50 dry -
- 2550280 B2 z50-285m e |
— — (3.00)
- 350-3.95 SPTC N=21 (3,4/4.7,4.6) 3.50 dry -
~  3.50-3.80 B3 1
- 22/05/2007 1700
- 450 i i
~  4,50-4.95 SPTC N=2(1,011,0,1.0) 450 i 4.50 ey
— 23/05/2007 0800] MADE GROUND: No recovery. Apparently - yses V4
~ 4.50 dyl large masonary / brickwork (Drillers il ke
B discription). -
—- — (1.00)
- 550595 SPTC N=6 (2,2/2,1,0,3) 5.50 dry - - 5,50 o
= 550-6.00 B4 MADE GROUND: Loose black slightly silty -1 4L
= sandy angular to sub angular fine to T il
. coarse GRAVEL of sandstone and brick i
— with occasional angular cobbles of —
B sandstone. Rare fragments of metal. pi (b :
L High level of contamination. -
- 650695 sPTC N=12 (5.63,3,1,5) 6.50 dry 6.50695m [~ LR
[~ 6.50690 BS Medium dense | | 4
L 7.507.88 SPTC |50 (5.15M4.18,16.1 for smm) | 7.50 dry - 1
- 7.508.00 B6 150788 m Very [12
- 850895 SPTC N=7 (6,52.2.4.2) 850 dry! - (5.90)
- 8.509.00 B7 | :
- | =
= 23/05/2007 1700 g
5 ' 10.00 5.40 g
Depth Type & No Records Cg::';g Eg;:r Stratum continues to 11.40 m
Groundwater Entries Depth Related Remarks * Chiselling
No. Struck Post strike hehaviour Depth sealed From to(m) Depths (m) Time  Toolsused
(m) ) . m 1 300 Contaminalion below 3.00m 6.30-7.50 90 mins Chisel
1 520 Remained at 5.20 m after 20 minutes, - 7.50-8.20 105 mins Chisef
9.40-10.00 90 mins Chisel
10.00-11.40 195 mins Chisel
Notes: For explanation of symbols and i Borehole
ismﬂn;wlsléor‘:%ee Koy shoet. Al dopths and recuced Project 8P Llandarcy
vels.in metres. S thileh @ in
in donth colurmm. 9 - Project No. H7043 BH13
Seals 150 1:30%3‘0?!%1?&?;3 Carrled out for B8P Europe Ltd Sheet 1 of 2




Borehole Log

Soil Mechanics

Driltled RD Start Equipment, Methods and Remarks Depth from  to Diameter Casing Depth | Ground Level =
22/05/2007 | Dando 2000 0.00m  11.40m 200mm 11.40m Coordinates a
Logged PL End Machlne excavated inspectlon pit GL - 1.50m. Light cable 11.40m  16.50m 150mm  16.50m Natlonal Grid -
Checked HW percussive malhads 1.50 - 16.50m
24/05/2007 Chalnage
Samples and Tests Strata
Date Time Description Depth, Level
Depth Type & N
P ype & No Rgcoes Casing__ Wator {Continied from Shet 1) (Thickness)
I 10,00-10.35 SPTC 50 {7,11/10,18,21 for 50mm) | 10.00 5401 MADE GROUND: Loose black slightly silty 10.00-10.35m | -
2410512007 ; Y "Very d i
B 10.00-10.50 B8 10.00 % sandy angular to sub angular fine to Very dense | -
- coarse GRAVEL of sandstone and brick d
- with accasional angular cobbles of .
= sandstone. Rare fragments of metal. il
- High level of contamination. o
E ' . 11.40
-~ 11.50-11.95 SPTS =25 (7,8/10,5,5,5) 11.50 damp] Stiff brown and black slightly sandy =
[~ 11.50-11.60 B 10 slightly gravelly organic CLAY with many ]
[~ 11.50-11.95 D9 wood fragments and peat lenses ( 30mm x ]
- 40mm ). Gravel is sub rounded fine to -
= coarse of sandstone. =| (1.40)
— 24/05/2007 1700 ’ - 12.80
2 a0ctaus — 521 ) lg 00 Medium dense becoming very dense brown =
[— 13.00-13. =27 (2,212,68, 13:00——damp] slightly clayey slightly sandy sub =
= 13001345 on figgm‘“ 98001 rounded to rounded fine to coarse GRAVEL =
13.00-13.50 B 12 540 A
- of sandstone with some sub rounded to
- rounded cobbles of sandstone. =
E i (3.90)
[— 156.00-15.38 SPTC 50 (5,11/12,18,20,2 for 5mm) | 15.00 damp 3
I~ 15.00-15.50 813 -
~  16.50-16.70 SPTC 50 (20,5 for 15mm/ 16.50 damp| -
= 32,18 for 35mm) 25/05/2007 1700 =
——————————————————————— __.-...—10. I....-___..____....___—_____.________. '_16.70
& EXPLORATORY HOLE ENDS AT 16.70 m =
Dat i
Depth Type & No Racords Cw:g ﬂ::f
Groundwater Entries Depth Related Remarks * Chiselling
No. Struck Post strike behaviour Depth sealed From to(m) Depths (m)  Time Tools used
(m) (m) 10.00-11.40 195 mins Chisel
11.90-12.80 150 mins Chisel
15.40 -15.40 150 mins Chisel
Notes: For explanation of symbols and Borehole
jatlons seo koy shoel. All dopifs and reduced Project BP Llandarcy
:g'd'::;‘“r: gﬂﬁ:‘ givea in Projact No. H7043 BH 1 3
Seals 1:50 e siovion i shos & Carrled outfor  BP Europe Ltd Sheet 2 of 2




Borehole Log

Soil Mchanics

Drilled  RD Start Equlpment, Mothods and Remarks Depth from  to Diameter Casing Depth | Ground Level -
il 17/05/2007 | Dando 2000 0.00m  13.50m 200mm 13.50m Coordinates .
Logged PL End Machine excavated inspection plt GL - 1.50m. 13,50m  16.25m 150mm 16.25m Natlonal Grid =
Light cable percussive methods 1.50m - 16.25m
Checked HW 21/05/2007 Chalnage
Samples and Tests Strata
Date Time Description Depth, Level Backfill/
Depth Typo & No Records Casing  Water (Thickness) | "°%°™ linstruments
- 17/105/2007  1200] MADE GROUND: Grey black and red slightly - i e
= clayey sandy angular fine to coarse 2 pi ek
= GRAVEL of brick sandstone and mortar -]
= with occasional angular cobbles of brick -
I~ mortat and sandstone. Rare fragments of £
B metal and cardboard. - (1.50)
— 1.10 B 16 -1
- 1.50-1.95 SPTC N=6 (1,1/1,1,2,2) dry 1.50
- 1.50-1.80 B1 MADE GROUND: Loose black brown and grey -
5 clayey slightly sandy sub angular to sub 7l
N rounded fine to coarse GRAVEL of ¥
— sandstone brick mudstone mortar coal and -
B coke with occasional sub angular cobbles B
A 1710512007 1700 of sandstone and brick. 4
L. 250 2.20 ki
i 2.50-2,95 SPTC N=9(1,21,2,2,4) ~2:50 -26 I
= 2.50-2.80 B2 16/05/2007  Q&OO -
— , 2.50 damp ™
- 350-3.95 SPTC N=15 (5,5/2,55,3) 350 damp 350.395m [ gt
- 350395 B3 Medium dense |
= 4.50-4.95 SPTC N=4 (1,011,1,1,1) 4.50 damp
B 4.50-4.80 B4 3
~  550-595 SPTC N=6 (1,4/2,1.,2,1) 5.50 damp =
= 5.50-5.80 B5 T
- 6.50-6.95 SPTC N=6 (1,112,1,2,1) 650 damp -
= 6.50-6.80 B6 -1 T
= ] Tin)
= = {11.40) ks
- 7.50-7.95 SPTC N=4 (1,1/1,1,1,1) 7.50 damp - 58
- 7.507.80 B7 - 3
- 8.50-895 SPTC N=6 (2,2/1,2,1,2) .50 dainp - i
[~ 8.50-8.80 B8 - i
- - i. 1
Depth Type & No Records ngit:g "’r‘;ggr Slratum continues to 12.90 m
Groundwater Entries Depth Related Remarks * Chiselling
No. Struck Post strike behaviour Depth seated From to(m) Dopths (m} Time  Tools used
(m) . (m) 150 1290  Samples wers heavily contaminated wilh hydrocarbonst}C T =
1 2.50 Rose to 2.20 m after 20 minutes. -
Noles: For explanation of S{n'lhola and Proj Borehole
iabbrlevlaliogpsees:m sh?:ts‘n dapihhzand t|;edu'4<:ed olect BP Llandarcy
evels in metres. Siral Lic n in brackets
in depth column. 9 ﬂ Project No. HT043 BH14
ESGL www.esql.co.uk
Scale 1:50 (54)03,2411%:\;:053912,552.\10 Cariedigut for BP Europe Ltd Sheet 1 of 2




Borehole Log

Soil Mechanics

Start Equipment, Methods and Remarks Depthfrom to Dlameter Casing Depth | Ground Level .
Drilled  RD Y7105/2007 | Dando 2000 5.00m  1350m 200mm  13.50m Coordinates :
Logged PL End Machine excavated lnspecﬁ?’r:1 pit GL - 1.50m. 13.50m  16.25m 150mm 16,25m Natlonal Grid «
Llght cabl cussi thods 1.50m - 16.25¢
Checked HW 21/05/2007 ght cable percussive methods m m Chainage
Samples and Tests Strata
Date Time Description Depth, Lovel ond l Backfill/
Depth Type & No oo Casing __ Wator {Continued from Sheet 1) (Thickness) | “*%°™ _jinstumsnts
e —— - AL UCs R
- 1000104 e NeS (2.20.2.1,1) L damp| MADE GROUND: Loose black brown and grey .
B i clayey slightly sandy sub angular to sub N
- rounded fine to coarse GRAVEL of .
= sandstone brick mudstone mortar coal and a
- coke with occasional sub angular cobbles n
5 of sandstone and brick. -
~  11.50-11.95 SPTC N=20 (2,2/9,3,4,4) 11.50 damp 11.50-11.95m [~
[z 1 1.50-11.80 810 Medium dense | _
- 11.80-12.10 B 17 b
- 12.50-12.80 B18 =
- 12.90 D11 - 12.90 J,
[— 13.00-1345 SPTS N=20 (2,3/4,4,5,7) 13.00 damp] Stiff black and brown spongy — A
~  13.00-13.45 D12 pseudo-fibrous very organic CLAY with Rz
- wood fragments and mild decomposing —~
- odour. = ©080) b |
: - ‘._\\Il’!
. - (,’ -
— 13.80 D13 —{ 13.80
- Stiff becoming very stiff brown and grey = T
Ty 14.00-14.45 SgT c N=30 (5,6/5.9,7,9) 14.00 damp slightly sandy slightty gravelly CLAY = |
- 14.00-14.30 IS with occasional sub rounded to rounded
- cobbles of sandstone. Gravel is sub = S==
- rounded to rounded fine to coarse of 5 — o
L sandstone.
I (2.65) TR
e 18/05/2007 1700 n == 3]
e 15,50 damp
- 15.50-15.59 SPTC |50 (25 for 40mm/50 fot S0mem) {-15:58———damp - ——
— 15.50-15.75 B 14 21/05/2007 0800 N ==
- 1550-16.25 B 15 15.50 10.70 T
- 15.60 B 20 i s e
[~ 16.25-16.45 SPTC 50 (13,12 for 45mm/50) 26(@5/2007  1LRRO N b— —
B 16.25 10.70 i
R B it e e e e e s e = = —] 16.45
o EXPLORATORY HOLE ENDS AT 16.45m
Depth Type & No Records Cg::: g E:::'
Groundwater Entries Depth Related Remarks * Chiselling
No. Struck Post strike behaviour Depth sealed From to(m) Depths(m) Time  Tools used
(m) (m) 15.50 -16.26 150 mins Chisel
Notes: For explanation of symbols and i Borehole
i’«lbbrla\falions sens by shaﬁilé II\M depths and lr)educad Project 8P Liandarcy
v y m 1 i i "
lovels n meres. Sirlum iicknoss given inbrackels | projectNo.  H7043 BH14
Seale 1:50 "ﬁgﬁ'mm‘;‘i'; Carried out for BP Europe Ltd Sheet 2 of 2




Borehole Log

Soil Mechanics

Drilled  RD Start Equipment, Methods and Remarks Depth fr to Dlameter Casing Depth | Ground Level -
14/05/2007 | Dando 2000 0.00m  14.00m 200mm 14.00m Coordinates -
Logged PL End Machine excavated inspection pit GL - 1.50m. Light cable 14.00m  16.20m  150mm 16.20m National Grid =2
i thods 1.50 - 16.20m.
Checked HwW 1710512007 percussive mel s m, chainaga
Samples and Tests Strata
Date Time Daescription Depth, Level
Depth Type &No Records) Casing Water {Thickness)
- 14052007 0800 MADE GROUND: Loose black and brown -
[~ clayey slightly sandy sub-angular to e
N sub-rounded fine to coarse GRAVEL of -
¢ brick mortar and sandstone with i
— occasional sub-angular to sub-rounded 7
- cobbles of brick sandstone and mortar. N
- 150195 sPTC N=8 (3.412.1.1.4) N
—  1.50-1.80 B1 =
- 230380 B15 4 @50
- 2.50-2.95 SPTC N=5(3,2/1,1,1,2) -1
- 2.50-2.80 B2 =
|- 3.50-3.95 SPTC N=4 (1,41,1,1,1) 3.00 -
- 3.50-3.80 B3 -
|- 4.50-4.95 SPTC N=6 (1,0/1,1,1,3) 3.00 4.50 A
|- 4.504.80 B4 MADE GROUND: Soft black and brown - )
I~ 14/05/2007 1730 sl!ghtly sar}dy slightly gravelly CLAY = {{3% v
- 5,00 dry| With occasional sub-angular to a
= —— - sub-rounded cobbles of brick and —
= ;5685’2007 03(?0 sandstone. Gravel is sub-angular to 1l
= ™Y1 sub-rounded fine to coarse of brick i
- sandstone and mortar. Strong hydrocarbon gl
- 5.50-5.95 SPTC N=5 (1,1/2,1,1,1) 5.00 odour — (2.00)
= 5.50-5.80 BS f - I
_ A 1
- 6.50-6.95 SPTC N=5 (4,112,1,1,1) 6.50 - - . x jae
~  6.50-6.80 B6 MADE GROUND: Loose black slightly siity - #l
N slightly sandy angular fine to coarse ] I
- GRAVEL of mudstone siltstone coal and . |
— coke with occasional angular cobbles of - 1
L mudstone and siltstone. (COLLIERY SPOIL) 7 :
- 7.50-7.95 SPTC N=5 (1,211,21,1) 750 - 1 J ol
- 7.50-7.80 B7 - Vikh
L 850895 SPTC Ne3 (4,11.1.0.4) 8.50 =
- 8.50-8.80 B8 -
- -1 cwo f
Date Time —— S o T e e
Depth Type & No Records Caslng Water Slralum continues to 11.60 m
Groundwater Entries Depth Related Remarks “ Chiselling
No. Struck Post strike behaviour Depth sealed From to(m) Depths (m)  Time Tools used
(m) M | 750 1250 Water added to assist drilling
Notes: For explanation of symbels and t Borehole
attro l, 5‘”5""‘;’ “"*’1;;“"" dopths al;dbr?dumd Projec BP Llandarcy
n metres. tum ness given in brackots .
in depth column. g o | ProfectNo. H7043 BH15
ESGL .asgl.co.
Scals 1:50  gaas Inovaons 125010 AGS G foutiorIBREtropeltia Sheet 1 of 2




Borehole Log

Soil Mechanics

led MY Start Methods and rk Dopth fr: to Diameter Casing Depth | Ground Level -
D 23/05/2007 | Dando 2000 0.00m 5.00m 200mm 5.00m Coordinates 3
Logged PL End Machine excavated inspactlon pit GL - 1.50m. 500m  11.00m 150mm  11.00m Natlonal Grid -
Checked HW Light cable percussive melhods 1.50 - 11.00m
25/05/2007 Chalnage
Samples and Tests Strata
Date Time Description Depth, Level l Backfil/
th Type &N Legend
Dep! ype & No Records Casing __ Water {Continuad from Sheet 1) (Thickness) | nstnmants
- Stiff becoming very stiff brown mottled -1 =M N
= grey slightly sandy slightly gravelly n —
N CLAY with occasional sub rounded to i
- rounded cobbles of sandstone. Gravel is -1 —
- sub rounded to rounded fine to coarse of N St 1, \\
n sandstone. il o
| 11.00-11.41 SPTS  |50(5.8/14,13,13,10 for 3mm)| 11.00 4.10 - \\\ #
= 11.00 D10 = = 4 \
— 25/05/2007 1700 1 %
- 11.00 4.10 1 — — LD
B | | ettt L dll etttk —{11.41
B EXPLORATORY HOLE ENDS AT 11.41m ]
L [ |
I~ [ .
E |
Depth Type & No Records CE:{:Q am,
Groundwater Entries Depth Refated Remarks * Chiselling
No. Struck Post strike behaviour Depth sealed From to(m) Depths (m) Time  Tools used
(m) (m) 10.30-10.50 30 mins Chisel
10.80-11.00 30 mins Chisel
Notes: For explanation of symbols and Proj ' Borehole
abbreviations ses key 5hea¥ll, All dopths and reduced roject 8P Llandarcy
Iiﬁvd%;llr? (r:r:)tlalt;ﬁrs].. Stralum thickness givan in brackets Project No. H7043 B H 1 6
e 150 gsotmanieos [ | camedouttor 8P Europs La Sheet 2012




Borehole Log

Soil Mchani&e

Dried MY Start Equipment, Methods and Remarks n.sm from to Diametor Casing Depth | Ground Level =
15/05/2007 | Dando 2000 - .00m  12.50m  200mm 12.50m Coordinates .
Logged PL End nn'gaﬁh|nemexcavatad'clapsc‘thlon pit G(% - 152'30 12.50m  26.00m 150mm  26.00m National Grid 2
t cable precussive methods 1.50m - 26.00m.
Chacked HW 22/05/2007 Chalnage
Samples and Tests Strata
. Date Time Description Dopth, Leval
Depth Typo & No Records Casing  Water (Thickness|
- 11/052007  veoo] MADE GROUND: Loose biack slightly silty -
- F sandy angular fine to coarse GRAVEL of N
B mudstone slitstone coal coke and -
- sandstone with occaslonal angular =
o cobbles of sandstone and mudstone. ]
- (COLLIERY SPOIL). -
- 1.50-1.95 SPTC N=1(1,011,0,0,0) dry -
3 1.50-1.95 B1 =
. 2.00-245 SPTC Ne2 (1,01,0,1,0) 200 dry =
n 2.00-2.45 B2 =
300345 SPTC N=2 (1,01,0,1,0) 3.00 dry —
- 3.00-3.45 B3 =
— 4.00-4.45 SPTC N=2 (1,11,0,1,0) 400 dry =
- 4.00445 B4 il
= 11/05/2007 1700
n 0 dry |
- 14/05/2007  DB0O
- 4.50 dry -
— 500545 SPTC N=2 (1,011,0,1,0) 5.00 dry —
[~ 500545 BS -
" 600645 SPTC N=6 (2.2/12,1,2.0) 6.00 d = (1180
[ 6.005. =5 (2,212.1.2, Y 6.00-6.45m
- 600645 86 Looss | ] i
700745 SPTC N=1(1,011,0,0,0) 7.00 dry B E
- 7.007.45 B7 1 S
- = i ." |
-—  800-8.46 SPTC N=2(1,0/1,0,0,1) 8.00 dry =
B 8.00-8.45 B8 7 1l
& ¥ I'. fi i
- 9.500.95 SPTC N=3 (1,1/1.0,4,1) 950 dry - :
N 9.50-9.95 B9 5
B A5y
Depth Type & No Records Dai Jime Stratum continues lo 11.80 m |
Casing  Water .
Groundwater Entrles Depth Related Remarks * Chiselling
No. struc):k Post strike behaviour Depth sealo(d ) From to(m) Dopths (m) Time  Tools used
m, m|
| Notes: For explanation of symbols and Borshole
abbreviations see key shaal. All depths and reduced Projact BP Liandarcy
Ih':vnnew m&‘; Stratum thickness given in brackets -. Project No. H7043 BH17
(0} ESGL wavw.ang).coub Carrled out for BP Europe Ltd Sheet 1 of 3

Scale 1:50 40024 1VAE00N 125529




Borehole

Log

Soil Mechanics

Drilled MY Start Equlpment, Methods and Remarks Depthfrom to Diameter Casing Depth | Ground Lavel .
15/05/2007 | Dando 2000 000m  1250m 200mm  12.50m Coordinates -
Logged PL End Machine rxcavaled inspection pit GL - 1.50m. 12.50m  26.00m 150mm  26.00m National Grid -
Light cable precussive methads 1.50m - 26.00m.
Checked HW 22/05/2007 Chalnage
Samples and Tests Strata
Date Time Description Depth, Level
De & N
pth Typo &No Records Casing _ Water (Contlnued from Sheet 1) (Thickness)
- MADE GROUND: Loose black slightly silty E
E sandy angular fine to coarse GRAVEL of ]
= mudstone siltstone coal coke and a
- sandstone with occasional angular bz
B cobbles of sandstone and mudstone. i
N (COLLIERY SPOIL). A
— 11.00-11.45 SPTC N=3 (1,941,011} 11.00 dry —
~  11.00-11.45 B 10 1
|- 14/05/2007 1700 -
B 11.40 dry =
- 15/05/2007 0800 -
. 11.4 0.40 '
B - - 11.80
= Medium dense brown sandy silt and gravel -
» (Drillers discription). =
b ) (0.70)
- 12.50-12.95 SPTC N=22 (2,2/4,5,5,8) 1250 10.40}— - - | 1250
I~ 12.50-12.95 B 11 Stiff becoming very stiff brown mottled -
B grey slightly sandy slightly gravelly %
I CLAY with occasional sub rounded to al
— rounded cobbles of sandstone. Gravel is =
it sub rounded to rounded fine to coarse of ]
L sandstone.
—  14.00-14.45 SPTC N=24 (3,415,7,7.5) 14,00 10,80 —
I~ 14.00-14.45 B 12 ot
- 15.50-15.95 SPTC N=25 (10,4/5,5,7.8) 15.50 10.90 =
- 15.50-15.85 B13
B 15/05/2007 1700 =
- 15.50 10,40
™ 16/05/2007 (4800 -
- 15.50 14,70
— 17.00-17.45 SPTC N=38 (7,8/13,7,11.7) 17.00 14.70 -—
- 17.0017.45 B14 -
-~ 18.50-18.95 SPTC N=34 (7,6/9.8.9.6) 1850 14,70 ]
I~ 18.50-18.95 B 15 16/05/2007 1700
|- LAl L B g -
- 21/05/2007 0800
T 18.70 11,70 =
- 1 392
Depth Type & No Records CE:::E I.II;!:!‘:r Slratum continues to 26.42 m
Groundwater Entries Depth Related Remarks * Chisslling
No. Struck Post strike behaviour Depth sealed From to(m) Depths (m) Time  Tools used
1 11(';0 R 1 o R e 3o Civaet
’ ose to 10.40 m after i ) . .00 -14, mins Chisef
0 after 20 minutes 14.20-14.80 60 mins Chisel
15.50-16.10 90 mins Chisel
16.20-16.70 60 mins Chisel
16.80-17.00 45 mins Chisel
Notes: For explanation of symbols and Borehole
labbrlevialhnns sea kay sheet. All doplhs and reduced Eroject BP Llandarcy
i:vdee; ll'r‘\ ::’(‘J?LI::\I‘S]‘. Stralum thicknoss given in brackets - Project No. H7043 BH 1 7
Scale 1:50 Wisso kel (TE] || Camiedoutfor  BP EuropoLid Sheet 2 of 3




Borehole Log

Soil Mechanics

Dritled MY Start Equipment, Methods and Remarks Degth from to Dlameter Casing Depth Ground Leve} =
15/05/2007 | Dando 2000 .00m  12.50m  200mm 12,50m Coordinates -
Logged PL End rachinsbrxcavaledlinspeclion pit GL - 1.50m. 12,50m  26,00m  150mm 26.00m National Grid :
ight recy: thods 1.50m - 26.00m.
Checked HW 22/05/2007 ight cable precusslive methods m m. cnamage
Samples and Tests Strata
Date Time Description Depth, Level
th Type & N
Dep ype & Ro Records Casing  Water Continued from Sheet 2 (Tt
e — —
- Soo0z04s S5 wRspamany |0 10.40] " stiff becoming very stiff brown mottled R
N : ] grey slightly sandy slightly gravelly ]
L. CLAY with occasional sub roundsd to -
-~ rounded cobbles of sandstone. Gravel is “1
[ sub rounded to rounded fine to coarse of L
- sandstone. u
—  21.50-21.95 SPTC N=36 (6,7/8,7,9,12) 21,50 10.40 k=
~  21.50-21.95 B17 3
—  23.00-23.42 SPTC  M=41{14,11 for 45mm/19,7,8,7] 23.00 10.40 —
I~ 23.00-23.45 818 .
- 24.50-24.95 SPTC N=46 (7,10/8,5,18,17) 24.50 11.40 -
= 24.50-24.95 B 19 21/05/2007 1700
= 201140/
™ 22/05/2007 0800
= 24,70 1220 =
— 26.00-26.42 SPTC 39 (6,6/6,6,11,16 for 44mm) | 26.00 12.20 —
[~ 26.00 B20
™ 22/05/2007 1700
w 26,00 12,20 7]
- - = - - —— - B e Ee— Pttt - —_ 26'42
': EXPLORATORY HOLE ENDS AT 26.42 m b
Dato Tima i
Depth Type & No Records Casing __ Wator
Groundwater Entries Depth Related Remarks * Chiselling
No. Struck Post strike behaviour Depth sealed From to(m) Depths(m) Time  Tools used
(m) (m) 22.20-23.00 90 mins Chise
23.60 -24.10 90 mins Chisel
24.70-25.00 30 mins Chisel
25.00-25.50 60 mins Chisel
25.50 -26.00 60 mins Chisel
Noles: For explanation of symbols and Borehole '
Labbraviations see key sheel, All depths and reduced Projact BP Llandarcy
?\;%l; litr: wwrﬂ; Stratum thickness given in brackals o Project No. H7043 B H 1 7
() ESGL www.esgl.co.uk Carrled out for BP Europe Ltd Sheet3 of 3

Scale 1:50 400,24 11/01/2008 12:56:33




Borehole Log

Soil Mechanics

Start ds and rt Depthfrom to Diameter Casing Depth | Ground Level =
Orilled  RD 12/06/2007 | Dando 2000 0.00m  6.00m 200mm _  6.00m Coordinates :
Logged PL End Machine excavated trial pit GL - 1.50m. 6.00m  14.00m 150mm 14.00m Natlonal Grid .
Checked HW Light cable percussive methods 1.50 - 14.00m.
14/06/2007 Chalnage
Samples and Tests Strata
Date Time Description Depth, Level Backfill/
Depth Type &No Records Casing Water (Thickness) Legend Instrumants
- 12/06/2007 0800] MADE GROUND: Brown and red slightly -1 A
[~ clayey slightly sandy slightly gravelly I . 4
| COBBLES of sandstone brick and concrete. = 0| b
— Gravel is angular fine to coarse of " s
[~ brick sandstone and concrete. N 00 4
— (1.50) 9
L - ol |o
— — o4 P d
= n o | e
B = ) o
: i ol h¢
- 1.50-1.95 SPTC N=16 (1,1/2,4,5,5) 1.50 020 - n 1.50 allo
- 1.50-1.80 B1 MADE GROUND: Medium dense black slightly - 0|0
o silty sandy sub angular to sub rounded ] o4 P4
- fine to coarse GRAVEL of coke coal slag - 5] 3‘-’
[ and mudstone. (COLLIERY SPOIL). — ©
B S ol b
[ = (o] OL
L 5 o | |o
- 2.50-2.95 SPTS N=16 (2,4/4,5,3.4) 2.50 n.20 -] a =
- 2.50-2.80 B2 - o
= . 0| b
L =l L™
. ol |
}-— — (@] O{'
| ol |o
= Q _'
[ S A 4o
- 3.50-3.80 B3 g (4.00) s
- : S
L _ o] |o
L - 0 o]
= = olbr
[ - 4lo
- 12/06/2007 1700 - 0| b
- 440 damp g =
L i o
- 4.504.95 SPTC N=50 (3,9/12,12,13,13) | 4.50 damp = ol lo
= 13/06/2007 0800 4,50-4,95 m Very 5 lo
= 4.40 00 alb -
- ; S 1o
- = o
| N C
= o ol P ¢
- - ol o
B - >4 |O
= — 5.50 7 o -
= Very soft spongy black and brown - (4 Ll oy
- slightly clayey slightly sandy pseudo- ] 2 O Jc
— fibrous PEAT with rare wood fragments. = » ol b
[ 6.00645 SPTS N=3 (1,00,1,1,1) 600 — e, o ol
- 6.006.30 B4 i Wi b gpo |
2 = SR |
| - - 5] L
= 73 o o-!
- H
- . (1.90) o
[ = KUZN o7 Fal
x ) 2 €1 /]
E - L 9%
|—  7.00-7.45 SPTS N=3(1,0/0,1,1,1) 7.00 —| vy
- 7.007.30 B5 . s
o N 4
3 . , 7.40 —=AV/ ,j
B Medium dense dark grey slightly clayey et - //' ]
B sandy sub rounded to rounded fine to £l R ; //'
= coarse GRAVEL of sandstone with d e | L A
- occasional rounded cobbles of sandstone. - "L el LS S :l
—  8.00-8.45 SPTS N=18 (3,3/4 5,5,5) 8.00 - - T v
- 8.00-8.30 B6 - Ll Yy
= - * iy & g \|
- Rt /A
L g iy =917/ :i
a = 4 ’ e
L - e il Ve
i ) R 7 {
- 9.50-9.95 SPTC N=36 (8,10/10,7.8,11) 9.50 7.00 " — 950 F
B 9.50 B7 Dense and medium dense brown and grey - |
= clayey sandy angular fine to coarse n g
|
N _ [ = ——~———— ]
Depth Type & No Records c;..f;': g xg Stratum continues lo 14.45 m
Groundwater Entrles Depth Related Remarks * Chiselling
No. Struck Post strike behaviour Depth sealed From to(m) Depths (m}  Time Tools used
(m) (m) 310 440 Waler added to assist drilling 2.90-3.30 60 mins Chisel
1 9.50 Rose to 7.00 m after 20 minutes. - 3.30 Large obslruction 3.30-3.60 90 mins Chisel
440 9.00 Waleradded lo assist driling 4.40-520 105 mins Chisel
Notos: For explanition of symbols and Borehole
;'hbmvinlinns s60 | Itwshv.-gl':ﬂ depths and Eadumd Project 8P Llandarcy
B givan in | Proiectto. H7043 BH18
ESGI .8sgl.co.
Seale 1:50 (c:MZ l;‘mogﬁ;;;: Carrled out for BP Europe Ltd Shest 1 of 2




Borehole Log

Soil Mechanics

Driled RD Start Equipment, Methods and Remarks Dogﬁh from to Diameter Casing Depth | Ground Level -
12/06/2007 | Dando 2000 .00m 6.00m 200mm 6.00m Coordlnates .
Logged PL End Machlneblexcavaled trial pit GL. - 1.50m. 6.00m 14.00m 150mm  14.00m National Grid -
Light cable percussive methods 1.50 - 14.00m.
Checked HW 14/06/2007 Chainage
Samples and Tests Strata
Date Time Description Depth, Lavel Backfill
th Type & N acord
Dep yre & No ey Casing  Water {Continued from Sheet 1) (Thicknoss) Instrumants
- GRAVEL of sandstone with occasional -
I~ angular to rounded cobbles of sandstone. =
- 13/06/2007 1700 - /
- 11.00 7.00§ - /
— 11.00-11.45 SPTC N=22 (2,3/5,6,5,8) BAs =
= 11,00-11.50 B8 14/06/2007 0800 -
[ 11.00 7.00 E:
» ~ /
- - /?;
- - ’
= = (4.95) P
- 3 f’ o
~  12.50-12.95 SPTC N=13 (2,1/2,3.4,4) 1250 8.00 - rd {
E 2 /S
I~ ] '
- - v
— _ gy
E - //
E ; // |
- ] 4
o i /LS
= oA
= ; v f
F— 14.00-14.45 SPTC N=42 (3,6/6,8,10,18) 14.00 9.10 14.00-14.45m [ PV
™ Very dense | _ PR
~ 14/06/2007 1700 = 4
- 14.00 9,10 I el
ety [t - e e i — e e i T - e ——— =| 14.45 £ L
B EXPLORATORY HOLE ENDS AT 14.45m -
Ti
Depth Type & No Recards ngl‘;a e
Groundwater Entries Depth'Related Remarks * Chiselling
No. Struck Post strike behaviour Depth sealed From to(m) Depths(m) Time Tools used
(m) (m) 10.50-11,00 45 mins Chisel
13.50-14.00 60 mins Chisel
Mates: For explanation of symbols and Pr Borehole
bravialions sea kay shoel. All deplhs and reduced ofect BREEandarcy
}gvals in é"o?.ﬂ'}'ﬁ'. Stratum thickness given in brackels - Project No. H7043 B H 1 8
al . £,
Scala 1:60 oy e SPRuemRtE Sheet 2 of 2




Borehole Log

Soil Mechanics

Orilled RD Start Equipment, Methods and Remarks Depth from  to Diameter Casing Depth | Ground Level -
31/05/2007 | Dando 2000 0.00m  13.50m 200mm 13,50m Coordlnates -
Logged PL End Machine excavated inspection pit GL - 1.50m, Light cable 13.50m  17.80m  150mm 17.80m National Grid =
Checked HW percussive methods 1.50 - 17.95m.
04/06/2007 | Borehole was very heavily conlaminated, Chainage
Samples and Tests Strata
Date Time Description Depth, Level
Depth Type &No Records Casing  Water (Thick )
— 31/05/2007  0800] MADE GROUND: Black slightly clayey =
I~ sandy sub angular fine to coarse GRAVEL -
- of sandstone brick coal and mudstone o
- with occasional sub angular cobbles of =
- sandstone. -
- = (1.50)
= 1.50-1.95 SPTC N=0 (1,0~} dry 1.50
-~ 1.50-1.80 B1 MADE GROUND: Very soft and soft brown -
N and grey slightly sandy gravelly CLAY l
B with occasional sub angular to sub i
— rounded cobbles of sandstone brick and —
B mudstone. ]
ER 2,50-2.64 SPTC 50 (25/50 for 60mm) dry 2.50-2.64 m Very |: &
~  2,50-2.80 B2 stiff -
- 3.50-3.95 SPTC N=10 (1,1/2.4,2,2) 350 dry 450-3.95m Fim [~ g
[ 3.50-3.80 B3 by
- L ‘l_.- |
}— — i .
~  4.504.95 SPTC N=5(1,211,1,2,1) 3.90 dry - )
= 4.50-4.80 B4 = I
- 6506.95 SPTC N=3 (1,011.0,4,1) 6,10 dry (10.00) b
= 6.50-6.80 B5 i
- 7.50-7.95 SPTC N=6 (1,1/1,1,2,2) 7.50 dry -
o 7.50-7.80 B6 il
- - |
8 i |
-  9.00:9.45 SPTC N=0 (1,005 9.00 dry —] 4 i
[~ 9.00-9.30 B7 . 1_ |
N % i
B n 1 1
= : \d
- 31/05/2007 1700 7|
= 10.00 9.00 -
Depth Type & No Records cg:{:i VTJ;':;'. Stralum continues to 11.50 m
Groundwater Entries Depth Related Remarks * Chiselling
No. Struck Post strike behaviour Depth sealed From to(m) Depths (m)  Time Tools used
(m) ) m | 950 1000 Waler added lo assist driling 250280 30 mins Chisel
1 9.50 Rose to 9.30 m after 20 minutes. -
Nolos: For explanation of symbols and Project Borehole
Inbbrwin!.ions see kay sheol, All dupths and reduced rol BP Llandarcy
ig\:ja;; ER S(ln?l‘:rrﬁ:. Stratum Ihickness given in brackets Project No. H7043 BH19
.88gl.co. i
Scale 1:50 Wi aoot 12 e M) | cemedoutfor 8P Europe Lta Sheet 1 of 2




Borehole Log

Soil Mechanics

Wed RD Start Equipment, Methods and Remarks Degth from to Diameter  Casing Depth Ground Level -
Dl 31/05/2007 | Dando 2000 .00m  13.50m 200mm 13.50m Coordinates 5
Logged PL End Machine excavated Inspectlon plt GL - 1.50m, Ught cable 13.50m  17.80m 150mm 17.80m National Grid =
Checked HW 04/06/2007 percussive methods 1.50 - 17.95m.
Borehole was very heavily contaminated. Chalnage
Samples and Tests Strata
. Date Time Description Depth, Lovel
th Type & N acord
e = o Casing _ Water (Continued from Sheot 1 (Thicknoss)
< T100nI0 ahre LTI N [ dyl MADE GROUND: Very soft and soft brown 10.00-1045m | -
[~ 10.00-10, 01/06/2007 0 L very — i
[ 0D B8 10,00 aeo] and grey slightly sandy gravelly CLAY Fim | ~
= with occasional sub angular to sub =
E rounded cobbles of sandstone brick and -
- mudstone. -l
[ = " 11.50
— MADE GROUND: Medium dense black slightly
— silty sandy angular fine to coarse ¥
b GRAVEL of mudstone siltstone coal and o
— 12.00-12.45 SBP'1I'OS N=24 (4,5/7,5,6,8) 12.00 coke with occasional angular cobbles of
[~ 12001245 mudstone.{ COLLIE| PO
- 12001245 5o stone.( COLLIERY SPOIL) -
- - (1.80)
- : 13.30
el 3 50_15 o AT R — 1'3 o Very stiff brown and black fibrous PEAT -
E 1%50-13.9 511 90,19, ‘ with many fragments of wood. i
[~ 13.50-14.00 B12 hi
= =T (1.50)
- - - - 14.80
= Firm brown slightly sandy slightly -
= 15.0015.45 RS A 2 15,00 gravelly CLAY wlth occasional sub =
B 15'?2?33'45 g }i rounded to rounded cobbles of . 0.90
~ 15.00-15.90 B16 sandstone. Gravel is sub rounded to = (0.90) /, g
N rounded fine to coarse of sandstone. i == =) ’
B - 2
B - 15.70 g Vs
B Very dense brown slightly clayey - S v 2 A
- slightly sandy sub rounded to rounded | e /
= fine to coarse GRAVEL of sandstone with - %" 7 “
- some rounded cobbles of sandstone. Y v //%
L =2
- - - 5 Al
- 16.50-16.89 SPTC |50 (8,10/11,16,14,8 tor 18mm}| 16.50 = vt d K2
-~ 16.50-17.00 B15 B oy A
- 16.50-17.00 B17 2 . 2 / 1
iz ] (2.26) PR iPs
— 01/06/2007 1700 — i '
- 17.20 damp - 5t _/// I
n o
- 04/06/2007 0800 - « gt S ‘ / |
- 17.20 10.60 - Mg /'//
B - . 2 / |
- - " o '
- =4 i / .
L 17.80-17.96 SPTG 50 (25/42,8 for smm) | 14/86/2007 {788 - e ¥
. o e il | AT8D 10BN e e st e e e ——————————— = = —117.96 = A
- EXPLORATORY HOLE ENDS AT 17.96 m
Depth Type & No Records Cg:tl'; E:!‘:r
Groundwater Entrles Dopth Related Remarks * Chiselling
No. stmgk Post strike behaviour Depth soale(d ) From to(m) Depths (m)  Time Tools used
m, : m 1350 17.20  Water added to asslst drillin 16.70-17.20 60 mins Chisel
2 1570 Rose to 10.90 m after 20 minutes. - 9 17.20-17.80 75 mins Chisel
Notes: For explanation of symbols and Borehole
labbrlevllalion:pslnoslmy shoot Al dopins and reduced Project 8P Llandarcy
eveals In ., Slralum '@n In brackel
leusls |t aties. S ke 9 Project No. H7043 BH19
ESGI X L.
Scale 1:50 !c‘IM” ?.m&"f&ﬁ AGS Carried out for BP Europe Ltd Sheet 2 of 2




Borehole Log

Soil Mechanics

Driled RO Start Equipment, Methods and Remarks Depth from  to Diameter Casing Depth | Ground Level s
04/06/2007 | Dando 2000 0.00m  600m  200mm 6.00m Coordinates -
Logged PL End Machine excavated inspection pit GL - 1.50m. 6.00m  8.80m 150mm 8.80m Natlonal Grid .
Light cable percussive methods 1.50 - 8.80m
Checked HW 11/06/2007 Chalnage
Samples and Tests Strata
Date Time Description Depth, Lavel Backfill/
Depth Type & No Records GCasing  Wat (Thickness) Legend i.
- 0.00-1.50 81 04612007 1200 MADE GROUND: Very soft becoming firm R L1V
- brown slightly sandy slightly gravelly 7 ! 7
. CLAY with occaslonal sub rounded to E: /-’
B rounded cobbles of sandstone. Gravel is 1 i 7
H sub angular to sub rounded fine to n vVl
B coarse of sandstone and brick. - 7
= b 1 .
- ] o (o
= ] o] p o
- 04/06/2007 1700 - Q]lo
= 1.50 0.40 s i Yo
- 1.50-1.95 SPTC N=2 (1,010,1,0,%} 4 -
- 1.50-1.80 B2 07/06/2007  0BO0 - o| P 4
= 1.50 0.40 - ol lo
- - oflo
EZ £ od 7.4
- = : el
N | o | p
(4.40) o
E = Ol P
- 250295 SPTC N=14 (3,3123,4,5) 2.50 - of|o
|- 2.50-2.80 B3 - o | |0
H - olb 4
n . o
= = 0| b b
N = ol P
L o o
- | o | |o
- 3,50-3.95 SPTC N=10 (1,212,2,3,3) 3.50 . o4 pc
- 3.50-2.80 B4 -l o1 Le
s )
. fol
L. J ol e
| i ol [5¢
- 1 Q4.0
e = O SB C
L = o4
- - 4.40 -y 0 0
|- 4.50-4.95 SPTC N=9 (1,01,3,2,3) 450 Loose brown and grey silty very sandy JE = 7
[~ 4.50-4.80 BS GRAVEL with some sub rounded cobbles of . @ py
e sandstone. Gravel is sub angular to .
- subrounded fine to coarse of sandstone. E (1.10)
- 550-5.95 SPTS N=20 (13,8/6,4.4.6) 5.50 - - 5.50
- 550595 D6 Medium dense becoming very dense brown
-  5.50-5.80 B7 very silty very sandy sub-rounded to :
= rounded fine to coarse GRAVEL of = b
= sandstone with some rounded cobbles of ] Lo el Y A
E sandstone. = e el VA
g - /1
- = gV A
—  6.50-6.95 SPTC N=31(2,3/6,9,8.8) 6.50 -] =" =4 /
- 650.7.00 B 11 07/06/2007 1800 850895 m [ - T R 4 EF
~  6.506.80 D8 ] : AN R
- 08/06/2007 0800 WoRPAE
- 6.80 2,00 = L5 . vd
- 5 @y |24V A
5 § - - i i ,/ !
= 2 -xl : / A
- 7.50-7.95 SPTC N=27 (2,2/2,59,11) 7.50 E S A
- 7.50-8.00 B89 - e oL LAY
[~ ™ X.a- 5 4 4
5 - [+ ¢ 2 ’/-/‘
i = oad V /N
- L L] # ,,-’ |
n - =251 17 ra
B 08/06/2007 1800 ol . /,
B 8.50 2,00 . o, vV 4y
- 8.50-865 SPTC 50 (25 for 70mm/50) 854 - x = .
—  8.50-8.80 B10 11/06/2007 1200 T TV
- 880 0800 - x yard
b e = e o ] o - .sw— —m e e e - —————————— = — 8.80 L 4
B EXPLORATORY HOLE ENDS AT 8.80 m -
Depth Type & No Records CE:}:Q ‘}1‘,2::’
Groundwater Entries Depth Related Remarks " Chiselling
No. Struck Post strike behaviour Depth sealed From to(m) Depths (m) Time  Tools used
{m) . (m) 200 6.80 Waleraddad to assist driling 6.30 -6.80 60 mins Chisel
1 1.00 Rose to 0.40 m after 20 minutes. - 8.50-8.80 45 mins Chisel
Matos: For explanation of symbols and P Borehole
;zhm\;launns sea key sheel. All depths and reduced roject BP Llandarcy
b ;I:mn ;nulfus._ Stratum thicknoss given in brackets Project Na. H7043 BHZO
ESG . A
Scale. 1:50 tn‘lmﬂ t‘mﬁ: ﬁ Carrled out for BP Europe Ltd Sheet 1 of 1
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Project Name Project No.
BP Landarcy H7043
Details of Report Contents
Tasts in the following list marked * ara not UKAS accredited
[\ TEM Sheet Nos |  Comments |
Contents page(s) 1 to 1
SOIL TESTS
Fndex Properties - Summary of Results INDX 1 101
|UU triaxial comprassion test - Summary of Results UUSUM 1 to 1
Particle Size Distribution Analyses PSD 1 to 9
One Dimensional Consolidation test - Oedometer OED 1 to 13

JEND OF REPORT

Soil
Mechanics Total number of pages in this report [II

Contants page 1 of 1




INDEX PROPERTIES - SUMMARY OF RESULTS

Projact No Project Name
H7043 BP Llandarcy
4 SREplS p | pa| W [<a25] W [Wp] ke | Ps
Hole No. Depth (m) Soil Description s::'e Remarks
No. type
from | to Mg/m’® % | % | % | % Mgim
e GRAVEL wi Not plasic - sandy.
BH1 5 5.50 5.80 B B awr slightly clayey sandy GRAVEL with 10 | a2s | 22a wpP ot plastic - sandy
BH2 3 750 | sco | m [Peembiecksighlly sandy REAT a01
il ]
BHS 7 6.00 D Brown black slightly sandy PEAT with a litle 631 |
wiood i
BH5 1 1150 | 11.80 B Enzm:n slighlly clayey sandy GRAVEL with w0 | 36s| zsa |[ NP Sample not plasiic
Gray brown slightly gravelly very silly PEAT I Sample dilaled - not plastic
BHE 15 | 1050 | 1100 | B |Gt of woad 108 | Bas| b
BH8 11 1000 | t0.4s | o [BOWnaSey ciavey GRAVEL 15 | 67s| 23a| 17| 8
BH12 1 1200 | 12.50 | @ [Hack oray siiablly sandy clayey PEAT with 1o
q wood
BH12 12 | 1580 | 1620 | B [Brownsandy clayey GRAVEL 16 | sas| 26a| 17 | 9
BH16 6 600 | 645 | B |BOwMsandyclayey GRAVEL 80 | 38s| 22a| 15| 7
BH16 9 a50 | Do | .z [POSAK cspy GRAVEL | 75 | s0s| 22a| 123 | 9
BH17 4 | 1700 | 1745 | o [P ssadyciayoy GRAVEL 93 | s1s| 21a| 14| 7
BH18 6 800 | mao | o [Peewnedndyclayey GRAVEL 21 | s8s| 25| 18 | 9
Brown slighlly sandy slightly clayey gravelly
BH20 4 350 | 280 | B |oopmes 14 | 38s|23a| 15| 8

General notes:

All above tests carriad oul la BS1377 ; 1990 definitiva malhad in 3}l cases unless annotated otherwise, See indlvidual last repa

ris for further details.

Jul 07

Key : p bulk densily, linear WU Liuid limg Wp Plastic limit <425um praparalion p . particla density
P dry density a 4 poinl cone tast NP fon - plastic n from nalural soil g =gasjar
w moislure content b 1 point cone tesl In Plasticily Index s sieved spacimen -p = small pyknomatar
QA Ref Table
SLR1 G D ; - brinted: _
rinted:20/11/2007 16:54
SR 1 ‘ Soil Mechanics INDX 1




PRESSURE - SUMMARY OF RESULTS

UNCONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION '}ESTS WITHOUT MEASUREMENT OF PORE

Jut 07

|Project No Project Name
H7043 BP Llandarcy
Sample Oensity | w | Test| Dia. | 6 Al failure / end of stage
5 T [ Awial M
Hole No. Depth (m) Soil Description bulk | gy e svain|,-8] ¢, | o Remarks
No. type D
from| to Mgim® | % mm | wpa | % | wpa | wea | E
Black PEAT
8H2 4 8.00 | 8.60 U 115 0.34 | 240 | UL | 103.8| 160 | 11.4| S6 28 | P
Brown PEAT
8H3 9 8.00 | 8.50 u 1.03| 0.43| 140 | UU | 102.0| 160 | 19.0| 213 | 107 | P
Brown black PEAT
BH3 1" 9.00 | 9.50 U 109 | 0.27 | 310 | UU | 102.0| 180 | 11.0| 44 2 |P
Brown PEAT with wood piaces Cenlre of sample mainly single placa of
BHS 4 4.50 U 0.99| 0.18 | 460 | UU | 102.4| 80 |16.7| 44 22 | P |wood.
Brown PEAT
BHS [ 5.50 U 104 0.22| 370 | UU | 101.8] 110 | 143 | 30 15|P
Soft dark brown organlc CLAY
BHS5 L] 6.50 U 1,06 | 0.21 | 400 | UU | 101.4] 130 | 17.6| 14 7 P
Soft brown CLAY
BH5 n 8.50 U 201|159 27 | UU | D9.9 | 170 | 12.8| 22 1 | P
Vary soft dark brown organic CLAY
BHG 10 8,30 | 8.8a0 u 1.02]0.23| 340 | UU | 100.0| 160 | 8.5 | 30 15 | C
Soll dark brown arganic CLAY
BHB 12 9,00 | 9.50 U 105/ 023| 360 | UU | 101.4| 180 | 13.6| 67 M| P
Sofl dark brown arganic CLAY with
BH7 ] 10.50 | 11.00 | U |wood 1.06 | 0.21 | 410 | UU | 102.4
Sofl dark brawn arganic CLAY
BHa 7 7.50 | 8.00 u 127/ 0.35| 260 | UV | 101.5| 150 | 12.5| 56 28 | P
Soft dark brawn organic CLAY
BH9 4 550 | 6.10 u 108|028 | 290 | UU |102.8| 110 | 76 | 44 22 | C
Soft dark brown arganic CLAY
BH3 6 7.50 | 8.10 U 1.31| 051 | 160 | UU | 102.4| 150 | 8.6 8 4 P

General noles: Tesls carried out in accordance with BS1377: Parl 7: 1990, clause 8 lor single slage, clause 9 for mullistage tesls. Specimens nominally 2:1 height
dlameter ratio and tested at a rate af sirain of 2%/minule, unless annolaled atherwise. See individual tesl reports for further details.

Legend UU - singla stage test { may be in sels of spacimens ) [} cell pressure Made of failure P plastic
UUM - multistage lest on a single specimen ;- 0, devialor siress B britlle
sulfix R - remouided or recompacted Cy undrainad shear slrength G compound

QA Ref Table

Soil Mechani oo -
Rey b Ol echanics Printed:20/11/2007 16:54 UUSUM 1




Particle Size Distribution Analysis

Project No

H7043

|Project Name

BP Llandarcy

Sample Details:|Hole No

BH1

Depth (m BGL)

4.50

SampNo |4

[Type B

ID

ESGH7043200706200000000136

Spec Ref

100

20

80

~
o

[e2)
o

Percent I:nassing
(=]

N
[}

20

10

i SILT SAND GRAVEL COBBLES
ECLAY Fine | Medium | Coarse Fine | Medium | Coarse Fine | Medlum_ | Coarss BOULDERS
T T e //
; L { i : / ! g1 ¢
: Pl : : i // i AHAT
I AR R R L
i EEniE = tiERE
j Lo S tE : ': IR THA N
: Pl f : : : R
; // : : : H 1l THIE
U CE R L BRI

0.001

0.01

0.1

1
Particle size mm

10

1000

Sieving

Sedimentation

Particle Size
mm

%
Passing

Particle Size %
mm Passing

Soil description

cobbles

Brown clayey very sandy GRAVEL with many

125

100

90

82

75

73

63

61

Preparatlon /
Pretreatment

Sieve: natural material

50

56

37.5

47

28

42

Remarks

20

37

14

3|l

10

6.3

33 “

31

5.0

29

3.35

28

Sample
Proportions

*<60mm values to aid

descriplion only

Cobbles / boulders
Gravel
Sand
Silt
Clay

Whole | *<60mm

40

33 55

16 27

silt+clay =

11 18

2.00

27

1.18

26

0.600

25

0.425

24

Uniformity

Coefficient Dgo / D1o

#N/A

0.300

22

0.212

19

0.150

15

0.063

10

Dry mass of sample, kg

8.0

Test Method

BS 1377 : Part 2: 1980

Sieving

9.2 wet sieve

Sedimentation

none

QA Ref
SLR 2.9

Rev 72
Jul 07

SToiI Mechanics

4089

Printed:10/01/2008 09:53

Figure
PSD 1
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Particle Size Distribution Analysis

Project No

Project Name

100

20

a0

-~
[=]

o
o

[3.]
Q

Percent Passing

o
(=]

30

20

10

H7043 Sample Details:|Hole No BH2
BP Llandarcy Depth (m BGL) 9.50
SampNo |7 |Typa B
ID ESGH7043200706250000000160
Spec Ref
i SILT SAND GRAVEL
E LAY [ Fne [ Medium | Coarse Fine | Medium | Coarse Fine | Medium | Coarse COBBLES | BOULDERS
Pk s HNEEE V g
PR L =. z/‘f AN
1 Pl i L DL LR
i P ! ! i // i H
‘ Pl i i : R i HE
: 0 i ! LT A LERN
AR —a s N G B W LA
IRER D% ntu o A A 1

0.001

0.01

0.1

1
Particle size mm

10

100

1000

Sieving

Sedimentation

Particle Size
mm

%
Passing

%
Passing

Particle Size
mm

Soil description

Grey sandy clayey GRAVEL with some cobbles

125

100

90

100

75

100

63

92

Preparation /
Pretreatment

Sieve: natural materlal

50

73

37.5

60

28

50

Remarks

20

42

14

40

10

38

6.3

36

5.0

34

3.35

33

Sample
Proportions

description anly

=<60mm values ta aid

Whole

*<60mm

Cabbles / boulders

12

Gravel

57

65

Sand

17

19

Silt

slit+clay =

Clay

14

16

2,00

31

1.18

30

0.600

28

0.425

27

Uniformity Coefficient

Deo / D1o

#N/A

0.300

24

0.212

21

0.150

18

0.063

14

Dry mass of sample, kg

6.2

Test Method

BS 1377 : Part 2 : 1980

Sleving

9.2

wet sleve

Sedimentation

none

QA Ref
SLR 2.9

Rev 72
Jul 07

So

il Mechanics

4088

Printed:10/01/2008 09:53

Figure

PSD 2




Particle Size Distribution Analysis

Rev 72
Jul o7

Soil Mechanics

Printed:10/01/2008 09:53

Project No H7043 Sample Details:|Hole No BH5
Project Name BP Llandarcy Depth (m BGL)) 14.50
SampNo |15 lTypa B
ID ESGH7043200707020000000191
Spec Ref
SILT SAND GRAVEL S
CLAY | Fine | Medium | Coarse Fine | Medium | Coarse Fine | Medum | Coarse COBBLES | BOULDERS
e T : : T : T /f/’ '
& T : T
" {H1{ANT I UA011 RS LR L et S
LT R e / B
a0 R LR 111w/ AR 11
@ I : : f ' i : ;
£ : T : : : : : H ! :
@ : | | ; i i i : it : i
£50 § . ! : ! d T TEET :
g : RO é PLLE / A LEN ]
B ! LE H i : 11 o Ik ‘: :
840 i A : A e
3 | ; : ; q : i d1) s
: PR E s LA Lo LR
: A H : L : : it K |
30 - i T : // : : : H HE ]
& Hims =i
HIIE o S %. PR
10 ; —t H T : = T
0 ] i It i i ! : HE ;
0.001 0.01 0.1 1 10 100 1000
Particle size mm
Sieving Sedimentation
Particle Size % Particle Size % Soil description |Brown sandy clayey GRAVEL with some cobbles
mm Passing mm Passing
125 100
90 100 || Preparation / |q.. . .
75 00 || Pretreatment Sieve: natural material
63 96 _]
50 90
37.5 77 Remarks
28 65
20 60 Whole | *<60mm
14 50 Sample Cobbles / boulders 5 0
10 44 Proportions Gravel 67 71
6.3 38 T—— Sand 16 17
< m es . v
5.0 35 descriplion only Siit silt+clay =
3.35 32 Clay 12 13
2.00 28
1.18 24 . . .
5.600 31 Uniformity Coefficient Dgo / D1a #N/A
0.425 19
0.300 17 Dry mass of sample, k BS 1377 : Part2: 1990
0.212 16 v RIS, 58 Test Method Sieving 9.2 wet sieve
0.150 14 105 Sedimentation none
0.063 12 i
QA Ref Figure
SLR 2.9

PSD3
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Particle Size Distribution Analysis

Project No

rPru]ect Name

100

90

a0

-
Q

[12]
Q

Percent Passing
N 123
=] =}

20 -

10

H7043 Sample Details:|Hole No BHG
BP Llandarcy Depth (m BGL) 13.00
SampNo |17 |Type IB
ID ESGH7043200706180000000118
Spec Ref
i SILT SAND GRAVEL |
ECLAY Fine | Medium | Coarse Fine | Medium | Coarse Fine_ | Medium | Coarse COBBLES | BOULDERS
{11 SR AR 1 4 11E
: Pl E ! L g /)A THIE
1 il ! : ] ; ___ > AOLERL
0 20000 R I
5 J — : : s ; HHIE

0.001

a.1

1
Particle size mm

10

100 1000

Sieving

Sedimentation

Particle Size
mm

%
Passing

%
Passing

Particle Size
mm

Soil description

COBBLES with slightly clayey slightly sandy

GRAVEL

125

100

90

87

75

80

63

46

Preparation /
Pretreatment

Sleve: natural material

50

29

37.5

21

28

15

Remarks

20

12

14

-
o

10

5.3

5.0

3.35

Sample
Proportions

*<60mm values lo aid
descriplion anly

Cobbles / boulders
Gravel
Sand
Silt
Clay

Whole | *<60mm

57 0

39 91

2 5
slit+clay =
2 5

2,00

1.18

0.600

0.425

Uniformity Coefficient

Dgo / Do 6

0.300

0.212

0.150

0.063

QA Ref
SLR2.9

Rev 72
Jul 07

NI RN I B R e e e

Dry mass of sample, kg

8.0

—————

Test Method

BS 1377 : Part2: 1990

Sleving

9.2 wetsleve

Sedimentation

none

GID Soil Mechanics

ik

4083

Printed:10/01/2008 09:53

Figure

PSD 4




Particle Size Distribution Analysis

Project No H7043 Sample Details:|Hole No BH7
Project Name BP Llandarcy : Depth (m BGL) 12.00
SampNo |12 lType B
ID ESGH7043200706190000000131
Spec Ref
SILT SAND GRAVEL | ;
CLAY| e | Medum | Coarse Fine | Medium | Coarse Fine | Medlum | Coarse |COBBLES BOULDERS §
£y S : ] ] : LA FHIT
i i : : LA 0 AHEIE
L o i ' HI L o : o i
90 L : e e : e -
) = . : : : i I
L // i | LR &1 3 LRV
80 AR E MR A T TR 1
. // '; 1 RENIEREER
70 y / .
AR ; HCLELL &L LERL
60 L — : e S B A1
2 V/ I i i i : ' i I
B y : P : : ! : : i I
£50 AL . '. et T W U
S Al Lk s RN LR
8 / : i i i : : i I
d40 7 =T ; T TTEET S
s d AR 1IR3
' ELIL R E R R
7 3 oL : ! i ! i HU
20 : T t ; 3 T ; i N
d IR W L R
10 ; ; ; R e e AU
0 ; : : : :
0.001 0.01 0.4 1 10 100 1000
Particle size mm
Sieving Sedimentation
Particle Size % Particle Size % Soil description [Brown slightly gravelly sandy SILT
mm Passing mm Passing
125 100 0.0201 36
a0 100 0.0060 23 Preparation / . . .
75 100 0.0020 15 Pretreatment Sleve: natural material  Pipette: as BS1377
63 100
50 100
375 100 Remarks
28 100
20 a7 Whole | *<60mm
14 96 Sample Cobbles / boulders 0 0
10 94 Proportions Gravel 9 9
6.3 - *<60mm values to ald Sand 5 k]
< m .
5.0 92 description only Silt 41 41
3.35 91 Clay 15 15
2.00 91
1.18 a0 . . i i
0600 0 Particle density, Mg/m3 Uniformity Coefficient Dgo / D4g #N/A
0.425 a8 2.65 assumed
0.300 a5 Drv mass of sample, k BS 1377 : Part 2: 1930
0.212 78 & G Test Method Sieving 9.2 wetsieve
0.150 71 11 Sedimentation 9.4 pipette
0.063 57 )
QA Ref Figure
SLR 2.8 ] .
Rev 72 @ Soil Mechanics Printed:10/01/2008 09:53 PSD 5
Juta?
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Particle Size Distribution Analysis
IPm]act No H7043 Sample Details:|Hole No BH9
Frcjact Name BP Llandarcy Depth (m BGL) 10.50
SampNo |11 lType [B
D ESGH7043200706270000000186
Spec Ref
f T “SILT SAND | GRAVEL
%CLAYI_Fine [ Medium | Coarse Fine | Medum | Coarse | Fine | Medium | Coarse COBBLES | BOULDERS
100 - 4 p— ; 5 ; " /, T "
i g I i : : : : S At .
(BN NlEREL RS S L
80 4 ; /
ik : ] i 1LV Ao EENL
Sl : : : 1) (. B AHI
2 oL : ! I : H |t :
70 : = : ] : =) T
e RO = 3% LR
P f| ) Pl LB LR
60 - r — H ; v : i A "
@ q 2o ; H : : : il i :
L E BT LR E ) g
. : i AT : : : ot i !
0.50 : A : : Tk i TR
A z AR A
11l 72 ARTHIEER SRR S SR e
:
AT EE TG b L LR L LRE
20 v T : T T
10 Lt AL R AT L I 4
— T =. =. a L E LR
a . ) ' . A
0.001 0.0 0.1 1 10 100 1000
Particle size mm
Sieving Sedimentation
Particle Size % Particle Size % Soll description |Grey brown very silty very sandy GRAVEL
mm Passing | mm Passing
125 100 ||  0.0201 17
90 100 ||  ©0.0080 9 Preparation / [a.. . i e
75 700 || 0.0020 5 Pretreatment Sieve: natural material  Pipette: as BS1377
63 100 “_
50 100
37.5 100 Remarks
28 94
20 87 Whaole | *<60mm
14 81 Sample Cobbles / boulders 0 0
10 77 Proportions Gravel 42 42
8.3 71 — Sand 32 32
m uas to ai .
5.0 67 descriplion only Silt 20 20
3.35 62 Clay 6 6
2.00 58
L 33 Particle density, Mg/m3 Uniformity Coefficient Dgg /D 366
0.600 51 y, Mg y s0 / Do
0.425 49 2.65 assumed
0.300 44 Dry mass of sample, k BS 1377 : Part2: 1890
0.212 39 pie, kg Test Method Sieving 9.2 wetsieve
0.150 33 5.2 Sedimentation 9.4 pipette
0.063 26 '
QA Ref Figure
SLR 2.9 . . :
Rev 72 Soil Mechanics Printed:10/01/2008 09:53 PSD 6
Jul o7
4000




Particle Size Distribution Analysis

IF‘roJect No

|Project Name

100

S0

a0

@
o

Percent I:?ssing
a

ey
Q

30

20

10

H7043 Sample Details:|Hole No BH18
BP Llandarcy Depth (m BGL) 9.50
SampNo |7 |Typa [B
iD ESGH7043200706200000000144
Spec Ref
SILT SAND - GRAVEL
CLAY e | Medium | Coase | Fine | Medium | Coarse Fine | Medium | Coarse COBBLES | BOULDERS
'- N L HHE T TR
PR LB L L ERN
i : ____L,f/i il i :
N LR &1 i B

0.001

0.01

0.1

1
Particle size mm

100 1000

Sieving

Sedimentation

Particle Size
mm

%
Passing

Particle Size
mm

Passing

%

Soil description

Brown slightly clayey sandy GRAVEL with

occasional cobbles

125

100

90

100

75

100

63

100

Preparation /
Pretreatment

Sieve: natural material

50

a8

ar.5

77

28

60

Remarks

20

49

14

32

10

21

6.3

15

5.0

12

3.35

11

Sample
Proportions

*<60mm values to aid
description only

Cohbbles / boulders
Gravel
Sand
Silt
Clay

Whole
3
87
6
siit+clay =
4

*<60mm

90

2.00

10

1.18

0.600

0.425

Uniformity Coefficient

Dga / D1o

13

0.300

0.212

0.150

0.063

N =>1 EN] o] Ria] Jo] Hiv]

Dry mass of sample, kg

3.0

BS 1377 : Part 2: 1990

Test Method

Sieving

9.2 wet sieve

Sedimentation

none

QA Ref
SLR 2.9

Rev 72
Jul 07

S;il Mechanics

Printed:10/01/2008 09:53

Figure

PSD7
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Particle Size Distribution Analysis
Project No H7043 Sample Details:|Hole No BH20
Project Name BP Llandarcy Depth (m BGL) 4.50
SampNo |5 [Typa B
1D ESGH7043200706210000000150
Spec Ref
; SILT SAND GRAVEL
%CLAY Fine | Medium | Coarse Fine | Medium | Coarse Fine | Medium | Coarse COBBLES | BOULDERS
100 : R : : ! f s g HE }
2 T i AT
]k | LR
0 e : R i K 1
70 O E e — / H
2 IR s TR | R
2 j : N 5 PLLEAT ¢ BB
&50 : : —t : et : : SHETEE
2 | ] Pl : _,.-E/‘ i H : AR
‘ A el AR R
S0 T // ; : AR R
3 2 / N B R diiIm:
VA E DRI L LR L L
20 z . H ¥ ! ¥ 4 4 1
LA : i i i ; A BT
4R Eolg z DL E LR
10— : : : Tt T EEILE
= R | L LR |
b — T | ! : : I 3
0.001 0.04 0.1 10 100 1000
Particle size mm
Sieving Sedimentation 8 . dv GRAVEL with
. - rown very silty very san with some
Particle Size % Particle Size % Soil description | 4100 P SN y
mm Passing mm Passing
125 100 0.0201 10
30 100 0.0060 4 Preparation / X g R
75 o 0.0020 2 Pretreatment Sleve: natural material  Pipette: as BS1377
63 88
50 85
37.5 79 Remarks
28 70
20 64 Whole | *<60mm
14 60 Sample Cobbles / boulders 12 0
10 56 Proportions Gravel 40 45
6.3 53 vesl A Sand 30 34
<60mm values lo a .
5.0 52 description only Silt 16 18
3.35 50 Clay 2 2
2.00 48
LIS Lt Particle density, Mg/im3 Uniformity Coefficient Dgy /D 714
0.600 Y » Mg Y g0 / Do
0.425 42 2.65 assumed
0.300 38 Dry mass of sample, k BS 1377 : Part 2: 1990
0.212 33 i RiaLss Test Method Sieving 9.2 wet sieve
0.150 26 95 Sadimentation 9.4 plpette
0.063 18 )
QA Ref Figure
SLR 2.9 . .
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Particle Size Distribution Analysis

{Project No H7043 Sample Detalls:|Hole No BH20
Project Name BP Llandarcy Depth (m BGL) 7.50
SampNo |9 |Type ‘B
1D ESGH7043200706210000000154
Spec Ref
SILT SAND GRAVEL
CLAY —Fine [ Medium | Coarse Fine_ | Medum | Coarse Fine | Medium | Coarse COBBLESl BOULDERS
100 3 o | T T T ' : i V i
. {1 B SR IEN AR SRR 1
o {ill I SR WU s /;/ s
70 ? - ; ; : /’/ : ; ;
50 E Pl sl ;
) 3 b : i A ) I AH A
E i il : : | : g EEN G
2 e P s L L LRELL
0,50 . [ : ; H i : I HHIT
L TR VRGN LR
N 1 1 ! i/ i ; i IR A HL
a4 : T : / T TE 5 T TR
=. LB LG SCLELIL & o LRI
HI b 4K ' i ' H it |
30 : e o i E T EET
' I i — | : : ! i i :
; P LT : i ! do L ER
20 | 3 4
T t: : ' . : TR
L : Pt : : : : H R
L] § bl f L 5 BRI
10 = ; i < H ; : =TT
— ; P L : L EE ]
0 i Lt : : } e :
0.001 0.01 0.4 1 10 100 1000
Particle size mm
Sieving Sedimentation . .
- = - - . . Brown very silty very sandy GRAVEL with some
Partlcle Slze % Pamcle S|Ze % SOIl descrlptlon cobb'es
mm Passing mm Passing
125 100 0.0201 15
90 100 0.0060 10 Preparation/ |, . . : " i
75 100 0.0020 7 Pretreatment Sieve: natural material  Pipette: as BS1377
63 a1 ||
50 85 ||
37.5 78 || Remarks
28 72 ||
20 69 Whole | *<60mm
14 66 Sample Cobbles / boulders 11 0
10 63 || Proportions Gravel 45 51
6.3 58 “ <o valuss (o gl Sand 24 27
=<60mm values to al :
5.0 57 description only Sitt 13 15
3.35 52 Clay 7 8
2.00 iﬂ_
118 L4 Particle density, Mg/m3 Uniformity Coefficient Dgo / D1q 1147
0.800 30 '
0.425 29 2.65 assumed
0.300 27 Dry mass of sample, k BS 1377 : Part 2 : 1890
0.212 | °Y REe 58 Test Method Sleving 9.2 wetsieve
0.150 28 || "7 Sedimentation 9.4 pipette
0.063 20| ' .
QA Ref Figure
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ONE DIMENSIONAL CONSOLIDATION TEST
BS 1377 : Part 5: 1990 : clause 3

Project No H7043 Sample Hole No BH2
Details:
FFrojact Name |BP Llandarcy Depth (m BGL) 8.00
SampNo |4 ‘Type U
D ESGH7043200706250000000157
Spec Ref
15.000 + - . =
Appliad prassure kPa [Log pressure / voids ratio |
|
|
amettals el maite b b o o | i
12.800
i
10.600
.8
s
[72]
g
Q
>
8.400
e\
6.200 \\
\\
N
----- -A--Pe
4000 lend— A2 S AL e At
0.1 TTT TTTT ~——-[Log pressure / Cv_|
= 0.1
ol =
2> = 0.1
~ [=)]
E 2pp
g
O 0.0
- 0.0
1 10 100 1000 10000
Applied pressure kPa
Soil description Black PEAT Liquid !imit %
Preparation Plastic limit %
Initial Final Applied C, C,
- . Voids Mv E
Specimen details Pressure| . ( tso,10g ) | ( tao, root )
Particle density 265  assumed | Mg/m? kPa miMN | miyear | mlyear
Diameter 74.86 mm 0 14,1400 =
Height 19.25 7.37 | mm 200 7.5216 2.186 - 12
Voids ratio 14.140 4.794 400 5.8307 0.992 - 0.76
Moisture content 457 190 800 4.7571 0.393 - 0.58
Butk densily 0.97 1.33 | Mg/m® 200 4.7941 0.011 : =
Dry density 0.18 0.45__| Mgim®
Saturation 86 105
Average temperature for test 20
Swelling pressure [Cnot measured_|kPa
Notes : Consol frame reached extent of traveliing during third loading
stage. Proceeded ta unloading stage.
Specimen taken 425 mm from base of sample __ | |
QA Ref Figure
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ONE DIMENSIONAL CONSOLIDATION TEST
BS 1377 : Part 5: 1990 : clause 3
IT’ro]ect No H7043 Sample Hole No BH3
Details:
|Project Name  |BP Llandarcy Depth (m BGL) 8.00
SampNo |9 ]Typs u
D ESGH7043200707090000000214
Spec Ref
130009 Lt - g |[Log pressure / voids ratio |
11.480 1
9.960 !
8 |
®
[]
9
o
>
8.440
|
‘\
6.920 \
il h-‘l-—--—‘ ..
5400 4 -l = i
0.1 greemeeeprrmeery v - ~—[Log pressure / Cv_ |
5 0.1
3~
Nz- ; 041
E 290
- =
O 00 |
0.0 ;
1 10 100 1000 10000
Applied pressure kPa
Soil description Brown PEAT Liquid limit %
Preparation Plastic limit %
Initial Final Applied C, c,
. ) Vaids M,
Specimen details Pressure| .o (ts0,10g ) | ( too, ract )
Particle density 265  assumed | Mg/m’ kPa m?MN | miyear | miyear
Diameter 74.87 mm 0 12.8772
Height 18.96 9.06 mm 200 7.5861 1.906 = 4.6
Voids ratio 12.877 5.629 400 5.6788 1,111 - 0.58
Moisture content 434 204 % 800 5.5499 0.048 - 4.8
Butk density 1.02 1.22 | mgim® 200 5.5290 0,020 ~ -
Dry density 0.19 0.40 | Mg/m®
Saturation 89 96 %
Average temperature for test 20 °C
Swelling pressure [Cnotmeasured_JxPa
Notes: Consol frame reached extent of travel during third loading stage.
Proceeded ta unioading stage.
Specimen taken 425 mm fram base of sample
QA Ref Figure
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ONE DIMENSIONAL CONSOLIDATION TEST

BS 1377 : Part 5: 1990 : clause 3

IPrujacl No H7043 Sample Hole No BH3
Details:
FProjecl Name |BP Llandarcy Depth (m BGL) 9.00
SampNo |11 lType U
1D ESGH7043200707090000000216
Spec Ref
11.000 R R 'y ~ T
] Applied pressure kPa [Cog pressure / vaids ratio |
e e R R e R .}
9.600 I
i
8.200
8
B
2]
=)
©
>
6.800 r
5.400 \
N !
N !
4.000 v alan =
0.1 ]—‘-" o |2t . i O {Log pressure / Cv I
¥
5 04
3~
2 041
~N (=]
E 240
—
Q 0.0
0.0
1 10 100 1000 10000
Applied pressure kPa
Soil description Brown black PEAT Liquid limit %
Preparation Plastic fimit %
Initial Final Applied C, C,
. . Voids M,
Specimen details Pressure| .~ (50,109 ) | ( too, ot )
Particle density 2,65 assumed | Mg/m® kPa miMN | m?year | mPlyear
Diameter 74.90 mm 0 10.8946 | _—
Height 18.99 8.77 mm 200 6.6979 1.709 - 5]
Voids ratio 10.695 4.401 400 5.1078 1.033 = 0.48
Moisture content 365 169 % 800 4.4335 0.276 - 0.31
Bulk density 1.05 1.32__ | mgim® 200 4.4014 | -0.010 - -
Dry density 0.23 049 | mgim®
Saturation 91 102 %
Average temperature for test 20 °c
Swelling pressure [Crotmeasured_J«Pa
Notes : Consol frame reached extent of travel during third loading stage.
Proceeded to unloading stage.
Specimen taken 425 mm from base of sample ~ A
QA Ref Figure
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ONE DIMENSIONAL CONSOLIDATION TEST
BS 1377 : Part 5: 1990 : clause 3

[Pro]ecl Na H7043 Sample Hote Na BH5
Details:
Fm]ecl Name |BP Llandarcy Depth (m BGL) 4.50
SampNo |4 lTypa IU
ID ESGH7043200706270000000167
Spec Ref
14.000 - -
.‘ Applied prassure kPa IEJQ pressure [ voids ratio ‘
12.200
10.400
e
®
(22
=g
a
>
8.600
6.800 X \‘
Prfl N
5,000 - T ..__J
0.1 - R ] i —--[Log pressure / Cv
5 01
o
2 =041
~ (]
E 299
g
& 0.0
0.0
1 10 100 1000 10000
Applied pressure kPa
Soil description Brown PEAT with wood pieces Liquid limit %
Preparation Plastic limit %
Initial Final Applied C, C,
) Voids My
Specimen detalls Pressure| (ts0.10g ) | { tsn. raot )
Particle density 2.65 assumed Mg/mJ kPa m2 N mzlyear m?/year
Diameter 74.93 mm 0 13.2513
Height 18.94 10.44 mm 100 10.1129 2.202 - 11
Voids ratio 13.251 6.858 200 8.4613 1.486 - 1.8
Moisture content 485 272 400 6.9376 0.805 - 1.1
Bulk density 1.09 125 | mgim® 800 5.5516 0.437 - 0.48
Dry density 0.19 0.3¢ | mgm® 100 6.8578 0.285 - -
Saturation a7 105
Average temperature for test 20
Swelling pressure kPa
Notes :
Specimen taken 425 mm from base of sample |
QA Ref Figure
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ONE DIMENSIONAL CONSOLIDATION TEST
BS 1377 : Part 5: 1990 : clause 3
IProject No H7043 Sample Hole No BHS
Details:
[Project Name  |BP Llandarcy Depth (m BGL) 6.50
SampNo |8 lTypa U
ID ESGH7043200706270000000171
Spec Ref
10.000 - R e TN n
Appliod prassura kPa lLog pressure / voids ratio |
9.000
8.000 I
7.000 "\
6.000 \
e \\
[
g 5000 I S0 e 2
[s]
>
4.000
3.000
2.000
1.000
0.000 41— — e
1.0 4 + TTTT1 " "|Log pressure /Cv |
] 0.8 .
1 =
2 0.6
o~ =]
E 294
o ~
O 02 ¢ ]
0.0
1 10 100 1000 10000
Applied pressure kPa
Sail description Soft dark brown organic CLAY Liquid limit %
Preparation UNDISTURBED Plastic lmit %
Initial Final Applied C, C,
. ) Voids M,
Specimen details Pressure catio (50,109 ) | ( to0. roet )
Particle density 2.30 assumed | Mg/m’ kPa m2MN m?lyear | mPiyear
Diameter 74,62 mm 0 12.5803
Height 18.74 8.48 | mm 150 7.1721 2.655 0.99 1.7
Voids ratio 12.580 5.144 300 5.4655 1.392 0.16 0.3
Moisture content 507 214 % 600 4.9626 0.259 - -
Bulk density 1.03 1.18 | mgim® 150 5.1445 0.068 _0.53 0.83
Dry density 0.17 037 | Mmgim®
Saturation 93 96 %
Average temperature for test 19 °’c
Swelling pressure [Cnotmeasured |xPa
Notes :  Machine out of travel an 600 kN/m2 load
Specimen taken 0 mm from base of sample
QA Ref Figure
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ONE DIMENSIONAL CONSOLIDATION TEST

BS 1377 : Part 5: 1990 : clause 3

Jul 07

IPro;sct No H7043 Sample Hole No BHS5
Details:
|Project Name  |BP Llandarcy Depth (m BGL) 8.50
Samp No |11 IType u
D ESGH7043200706270000000175
iSpec Ref
10.000 = .
| Appliad prassure kPa [Cog pressure / voids ratio |
9.000
8.000
7.000 4
i
6.000 !
2 |
E 1
ﬁ 5.000
[=]
>
4.000
3.000 {
2,000
1.000 ‘.
=== -9 |
0.000 4 - il S NS e I ]
1.0 o [Log pressure /Cv_ |
5 o8 i
L - I
2>+ 08 i
) o i
€ 204 !
3 |
&) 0.2 1
0.0 \
1 10 1 1000 10000
Applied pressure kPa
Soil description ISuh brawn CLAY Liquid Hmit %
Preparation IUNDISTURBED Piastlc limit %
Initial Final Applied C, C,
Speci ) Voids M,
pecimen details Pressure| (ts0,109 ) | { tan.roct )
Particle density 265  assumed | Mg/m® kPa m2MN | miyear | milyear
Diameter 74.62 mm 0 0.5736
Height 18.74 16.72 mm 200 0.4862 0.278 8.9 15
Voids ratio 0.574 0.404 400 0.4621 0.081 28 9.9
Moisture content 20 15 % 800 0.4339 0.048 6.9 12
Bulk density 2.03 2.17 Mglm: 1600 0.3925 0.030 6.5 24
Dry density 1.68 1.89 Mg/m® 200 0.4038 0.002 26 63
Saturation 94 97 %
Average temperature for test 19 ’c
Swelling pressure [Crotmeasurad_|xPa
Nates :
Specimen taken 0 mm from base of sample e
QA Ref Figure
:‘-Rfdi Soil Mechanics Prinled:20/11/2007 16:52 OED 7
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ONE DIMENSIONAL CONSOLIDATION TEST
BS 1377 : Part 5: 1990 : clause 3

IF'mjact No H7043 Sample Hole No BH6
Details:
|Project Name  |BP Llandarcy Depth (m BGL) 9.00
SampNo |12 lType V]
1D ESGH7043200706180000000113
Spec Ref
3.000 1 i v el T -
Applied prassuro kPa [Log pressure / voids ratio |
2.800
2.600
2.400
2.200
kel
B
B 2000
°
> \
1.800
N
1.600 \ﬁ
N
1.400 - \\
1.200
1.000 _LJ L (e o J
25 i b T O A =i |Log pressure / Cv |
5 2.0
8 ~
2+~ 15
o~ (=)
E S10
g
O 05
L L
0.0 * 1 |
1 10 100 1000 10000
Applied pressure kPa
Soil description Soft dark brown organic CLAY Liquid limit %
Preparation Undisturbed Plastic limit %
Initial Final Applied c, C,
. . Voids M,
Specimen details Pressure| . { ts0,109 ) | { ta0, roat )
Particle density 2.55 measured Mglm’ kPa mYMN mzlyear mzlyear
Diameter 74.63 mm 0 2.8896
Height 18.68 11.46 | mm 200 2.2026 0.883 1.4 4.9
Voids ratio 2.890 1.384 400 1.8846 0.496 0.18 0.63
Moisture content 105 54 % BOO 1.5866 0.258 0.34 1.3
Bulk density 1.34 1.65__ | mg/m® 1600 1.2676 0.154 0.48 1.3
Dry density 0.66 1.07__ | mg/m? 200 1.3839 0.037 0.76 2.4
Saturation 92 100 %
Average temperature for test 19 ’'C
Swelling pressure [Cnotmeasured_]kPa
Notes :
Specimen taken 0 mm from base of sample ]
QA Ref Figure
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ONE DIMENSIONAL CONSOLIDATION TEST
BS 1377 : Part 5: 1990 : clause 3

Specimen taken 0 mm from base of sample

Project No H7043 Sample Hole No BH7
Details:
{Project Name  |BP Llandarcy Depth (m BGL) 10.50
Samp No |9 ITypa u
ID ESGH7043200706190000000128
Spec Ref
5.000 4 -~ - : A R T T n -
W _l Appliad pressure kPa [Log pressure / vaids ratio
4.500
4.000
3.500
3.000 \
N
2 N
@ 2,500 *
5 N
> \\
2.000 ol £X £ NHL.
1.500
1.000
0.500
0.000 R P B ) - ol I
10.0 A, o -..__|_.‘ SRR . ~ —— RSP EPUPP—— iLOg pressure / CV
5 8.0
o =
>~ 6.0
o [=)] ®
E 2 40
- =
& 2.0
0.0 # -
1 10 100 1000 10000
Applied pressure kPa
Soll description Soft dark brown organic CLAY with waod Liquid timit %
Preparation Undisturbed Plastic limit %
Initial Final Applied C., C.
. ) Vaids M,
Specimen details Pressure atio (ts0.10g ) | ( ta0, rmot )
Particle density 2,35 measured | Mg/m® kPa mAMN m?year | milyear
Diameter 74.58 mm 0 4.7549 e
Height 18.60 10.03 mm 250 3.3412 0.983 5.2 15
Voids ratio 4.755 2.102 300 3.1185 1.026 a 0
Moisture content 181 30 % 600 2.5387 0.469 0.1 C o 0.41
Bulk density 1.15 1.44 | Mg/m® 1200 1.9523 0.276 0.14 0.4
Dry density 0.41 0.76 | Mg/im® 250 2.1024 0.054 0.12 0.46
Saturation 89 100 %
Average temperature for test 20 °c
Swelling pressure [t measured JkPa
Notes :

I ———————
— ——

QA Ref
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ONE DIMENSIONAL CONSOLIDATION TEST

BS 1377 : Part 5: 1990 : clause 3

Project No H7043 Sample Hole No BHS8
Details:
|Project Name  |BP Llandarcy Depth (m BGL) 7.50
SampNoe |7 lType ]
D ESGH7043200707020000000200
Spec Ref
10.000 R e e = -
1 Appllod prossure kPa |Log pressure / voids ratio |
9.000
8.000
|
7.000 I
6.000 ——— - — =4S oS T o J
8 t
g i
."3. 5.000 :
S "
™.
4,000 -\\
3.000 -
L AR R -+t Fe
2.000
]
1
1.000 |
i
0.000 " - i sk kL
25 1 = - T ——|Log pressure / Cv |,
5 2.0 1
2515 |
i - T l
E o 1.0 *
> !
Q05 ;
0.0 ° ;
1 10 100 1000 10000
Applied pressure kPa
Soil description Salt dark brown arganic CLAY Liquid limit %
Preparation Undisturbed Plastic limit %
Initial Final Applied (R c,
. . Voids M,
Specimen details Pressure| . ( tsp, 109 ) | { teo, roat )
Particle density 265  assumed | mg/m® kPa miMN | mPlyear | mPlyear
Diameter 74.59 mm 0 6.1181
Height 18.89 10.08 mm 150 4.5996 1.422 1.1 4.7
Voids ratio 6.118 2.799 300 3.8308 0.915 0.04 0.17
Maisture content 183 97 % 600 2.9713 0.593 0.04 0.18
Bulk density 1.08 1.37__ | mg/m® 1200 2.6341 0.142 - -
Dry density 0.37 0.70 | Mgim? 150 2.7991 0.043 0.08 0.3
_ Saturation 79 92 | %
Average temperaiure for test 19 °c
Swelling pressure kF'a
Notes :  Sample out of travel at 1200kPa
Specimen taken 0 mm irom base of sample N
QA Ref Figure
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ONE DIMENSIONAL CONSOLIDATION TEST
BS 1377 : Part 5: 1990 : clause 3

IF'roject No H7043 Sample Hole No BH9
Details:
|Project Name  |BP Llandarcy Depth (m BGL) 5.50
SampNo |4 IType IU
ID ESGH7043200706270000000179
Spec Ref
10.000 + ey e g - =
Applied pressure kPa IT.og pressure / voids ratio ]
9.000 i
8.000 l
i
7.000 |
6.000
pel
B :
:a 5.000
o
>
4,000 \
3.000 h\"\
L EIEY PP N \\
2.000 T
1.000
S O | B | RN . |
2'5..,.... preT—— - - b S S g —— - ILngfﬁSSurE.’GV I
5 2.0
i .
Nz- ;1.5
E 2 1.0
- —
Q 05
°
0.0 *
1 10 100 1000 10000
Applied pressure kPa
Soil description Saft dark brown organic CLAY Liquid !imit %
Preparation Undisturbed Plastic limit %
Initial Final Appliad C, C,
i . Voids M,
Specimen details Pressure| .- (ts.108 ) | { te0, ot )
Particle density 2.50 assumed | Mg/m’ kPa m¥MN | m?year | m@year
Diameter - 74.66 mm 0 6.5187
Height 18.72 8.45 mm 150 3.9125 2.311 0.28 0.65
Voids ratio 6.519 2.392 200 3.4707 1.799 0.01 0.03
Moisture content 244 a5 % 400 2.8120 0.737 0.08 0.15
Bulk density 1.14 1.44 Mglm’ 800 2.1505 0.434 0.08 0.12
Dry density 0.33 0.74 | Mmg/im® 150 2.3919 0.118 0.09 0.26
_ Saturation 94 100 (%
Average temperature for test 19 e
Swelling pressure [Crnotmeasured_kPa
Notes :
Specimen taken 0 mm from base of sample _—
QA Ref Figure
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ONE DIMENSIONAL CONSOLIDATION TEST
BS 1377 : Part 5: 1990 : clause 3

IProjecl No H7043 Sample Hale No BHY
Details:
|Project Name  |BP Llandarcy Depth (m BGL) 7.50
SampNo |6 |Type U
1D ESGH7043200706270000000181
Spec Ref

3.500 4

s = -

Appliad prassure kPa

[Log pressure / voids ratio

3.000

2.500

2.000

Voids ratio

1.500

1.000

0.500

0.000

2.5

{Log pressure / Cv

2.0

1.5

(logt)

1.0

Cv mPlyear

0.5

0.0

Soil description
Preparation

Specimen details

Particle density

Diameter

Height

Voids ratio

Moisture content

Bulk density

Dry density
__Saturation_

Swelling pressure

Notes :

Spacimen taken

Average temperature for test

10

100
Applied pressure

1000
kPa

10000

Soft dark brown organic CLAY

Liquld limit %

Undisturbed

Plastic limit %

Initial Final

245 assumed

74.70

18.72 10.57

3.218 1.381

121 56

1.28 1.61

(.58 1.03

92 100

19

Mg/m®

mm
mm

%

Ma/m*
Mg/m®

%
°c

0 mm from base of sample

Applied
Pressure
kPa

Voids Mv

ratio
m2MN

Gy

{ts0.10g )

mzlyear

G,
( tQD, root )

mzlyear

0

3.2183

150

2.2181 1.581

1.8

4.2

300

1.8834 0.693

0.55

1.4

600

1.5941 0.334

0.28

1

1200

1.2872 0.197

0.34

0.92

150

1.3809 0.039

0.25

1.1
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