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INTRODUCTION

Donaldson Associates Ltd (DAL) was instructed to undertake a site investigation on the

site of the proposed Tween Bridge Wind Farm.

The scope of the investigation was to assess the sub-soils and rock conditions across the
site to allow design and construction of foundation bases for proposed wind turbines
(WTGs) and associated infrastructure and was carried out in 2 phases between February
and April 2009.

Volume 1 of this site investigation report summarises the results of site work which was
undertaken as well as subsequent laboratory testing on samples retrieved. The factual
data provided by the ground investigation contractors is presented in Volume 2 as an

appendix to this report.
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GENERAL GEOLOGY

From the maps and memoirs of the British Geological Survey; Sheets 79 for Goole
(1972), 88 for Doncaster (1969) and Sheet SE 71 SW for Yorkshire, the solid geology of
the site comprises of the Triassic Sherwood Sandstone Group, a grey to red-brown
sandstone with pebble beds and thin red mudstone. The sandstone is overlain by the
Triassic Mercia Mudstone in the far eastern edge of the site only which generally

comprises red-brown mudstone with sandstone beds.

The Sherwood Sandstone in the proposed wind farm area is approximately 350-400m
thick and immediately overlies the Permian Marls and Magnesian Limestone. The
Carboniferous Coal Measures are present beneath the Permian beds from around 500m
depth, with the Highfield High Hazel coal seam at around 800m depth.

The superficial deposits across the site vary from alluvial silt and clay in the eastern area
of the site to interbedded sand, silt and clay of the ‘25 foot Drift of Vale of York’ covering
the western site area. Some thickness of peat was expected also. From previous site
investigations and old borehole logs indicated on the geological sheets, the drift in the

area was expected to vary between 12 and 16m thick.

Two faults exist, which cross in the northwest of the site, very close to the site of the
abandoned Thorne Colliery Shaft. The larger fault extends roughly southwest to
northeast, adjacent to the route of the railway line, with the smaller fault crossing the site
west to east roughly. Both faults lie outside the area where the turbines are proposed to
be sited.
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SITE WORK

Phase 1 of the ground investigation, undertaken by Fugro Engineering Services (Fugro),
took place between 16 and 19" February 2009 with trial pitting, window sample

boreholes, cone penetration tests and seismic cone penetration tests carried out.

Phase 2 of the ground investigation, undertaken by Soil Mechanics, took place between
30th March and 23" April 2009 and comprised cable percussive boreholes with rotary
follow on, further cone penetration testing, pressuremeter testing, Mostap sampling and
California Bearing Ratio (CBR) tests. Laboratory testing was undertaken by Soil
Mechanics also on soil and rock samples retrieved during this phase of the ground

investigation.

The site work was undertaken primarily at the proposed locations of the 22 turbines,
represented by the co-ordinates shown on Table 1 and the appended location plan, with

the exception of the window sample boreholes and trial pitting.

The boreholes, along with logging of arisings, allowed soil and rock samples to be
retrieved for detailed logging and laboratory testing. Standard Penetration Tests (SPTs)

were also undertaken to give representative values of soil strength and density.

Window sample boreholes and trial pits were undertaken across the site to retrieve
representative samples for contamination testing. The window sample boreholes were

also for the installation of gas monitoring stand pipes.

California Bearing Ratio (CBR) tests were undertaken at numerous locations around the

site along proposed access routes to enable access track design.

During the site works the proposed wind turbine reference numbers were changed by the
Eon to reflect the order of wind turbines encountered from the revised wind farm access
point. A decision was made to instruct all ground investigation contractors to abide by the
original turbine reference numbers which would then be amended by DAL at a later stage

as to avoid any confusion on site.

The original turbine reference numbers are reflected in the borehole and CPT reference
numbers. These, along with the revised turbine reference numbers and a summary of the

borehole and CPT  details are presented in  Table 1 below.
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WTG No. | BH/CPT Borehole depth | Groundwater | CPT refusal | Seismic Cone Mostap (M) & Pressuremeter Test (P)
No. (Rock Head) (m) (mbgl) (m) max depth (m) depths (m)

1 3 15.50 (14.50) 7.10 13.62 13.60 P @ 4.00 & 5.50, M @3.00-4.00 & 5.50-6.50

2 1 13.40

3 4 12.96 13.00 P @ 5.50

4 7 12.90 P @ 4.00

5 2 11.34 11.30 P @ 4.00 & 6.00, M @ 4.00-5.00 & 6.00-7.00

6 5 22.70 (14.40) 8.80 10.55

7 6 13.10

8 8 17.94 (13.20) - 10.05

9 9 11.30 11.30 P @ 3.00 & 5.50, M @ 3.00-4.00 & 5.50-6.50

10 10 16.64 (12.38) 3.80 11.65

11 11 10.79 10.80

12 12 6.00

13 13 15.20 (11.20) 2.25 6.79 6.80

14 22 18.15 (13.80) 5.70 8.50 P @ 3.50 & 5.50, M @ 3.50-4.50 & 5.00-6.00

15 21 6.90

16 14 6.50 6.50

17 16 22.50 (16.50) 8.20 14.20

18 17 15.64 15.60 P @ 4.00 & 6.50, M @ 4.00-5.00 & 6.50-7.50

19 15 6.10

20 19 14.94 P@ 4.50 & 6.50, M @ 4.50-5.50 & 6.50-7.50

21 18 24.30 (13.80) 6.80 14.80

22 20 15.23 P@ 4.50 & 7.50, M @ 4.00-5.00 & 7.00-8.00

Table 1: Turbine and ground investigation details
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EXPLORATORY HOLES
CABLE PERCUSSIVE / ROTARY BOREHOLES

The boreholes were drilled using a Dando 175 cable percussion rig until refusal, where a
rotary coring continued with a Beretta T51 rotary rig using mud flush. 8 boreholes were
drilled at turbine numbers; 1(BH3), 6(BH5), 8(BH8), 10(BH10), 13(BH13), 14(BH22),
17(BH16) and 21(BH18), with depths varying from 15.20m to 24.30m (See Table 1) with
the level at which the ground water was encountered being recorded and shown in Table

1 also.

Borehole 3, positioned at turbine location 1, shows a thin layer of topsoil, underlain by
initial sandy clay to 1.80m depth over firm thinly laminated clay to 7.45m depth. These
are in turn underlain by medium dense, silty, fine to medium sand grading to fine to
coarse sand with depth, before the weak, weathered sandstone bedrock is encountered
at 14.50m depth.

Borehole 5 (WTG6) shows a thin layer 0.40m of sandy clay topsoil, overlying a 1.40m
thick band of loose, fine to medium sand. Below this layer lies a thin band of soft, sandy
silty clay to 2.10m depth, overlying firm, thinly laminated, sandy clay to 6.90m depth.
Firm, sandy clay with no distinct laminations continues to 8.80m depth, where medium
dense, slightly silty, slightly gravelly sand is encountered to 10.40m depth. A medium
dense, fine to medium sand grades to dense sand before bedrock is reached at 14.40m
depth in the form of weak to medium strong sandstone which continues to the full depth
of the borehole at 22.70m depth, with the exception of a thin band of weak mudstone
between 14.87 and 14.98m.

Borehole 8 (WTG8) shows a thin layer (0.30m) of topsoil overlying a firm, sandy clay of
0.60m thick, below which lies a 0.50m thick clayey, fine to medium sand. At a depth of
1.45m, firm, thinly laminated, sandy clay extends to 7.00m where it is underlain by dense,
silty, fine to medium sand, which becomes dense, fine to coarse sand (possibly
completely weathered bedrock) at 10.75m depth. Very weak to weak, medium to coarse
grained sandstone is reached at 13.20m depth which grades to medium strong with

increasing depth, extending to the full depth of the borehole at 17.94m.

The first 3.80m of borehole 10 (WTG10) is clay, varying from soft, slightly sandy to a firm,
thinly laminated, sandy clay. Beneath the clay lies a medium dense, fine to medium sand
to 8.70m depth, interbedded with a thin band (0.20m) of soft, sandy clay at 7.30m.
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Medium dense, clayey, fine to medium sand is encountered from 8.70m to 11.00m depth
where dense, medium to coarse sand (completely weathered bedrock) is found and
grades into the very weak to weak, medium to coarse grained sandstone at 12.38m. This
sandstone is interbedded by a 1.56m thick band of very weak to weak, thinly laminated
mudstone before a weak to medium strong, medium to coarse grained sandstone is seen

to continue from 15.14m to 16.64m depth where the borehole terminates.

Borehole 13, positioned at turbine location 13 reaches a total depth of 15.20m, the top
0.35m consisting of topsoil underlain initially by 0.70m of soft to firm, slightly sandy clay
over 1.05m of soft to firm, thinly laminated, sandy clay. At 2.10m depth medium dense,
slightly silty sand is encountered to 5.20m, underlain to 6.70m depth by firm, sandy,
slightly gravelly clay. Very dense, fine and medium sand is found underlying this clay and
extends to 8.00m depth before grading to very dense, slightly silty, slightly gravelly sand
to 11.20m where the weak to medium strong, medium to coarse grained sandstone is

reached and completes the borehole log.

Borehole 16 (WTG17) displayed soft, sandy clay / topsoil to 1.00m. This was found to
overly clayey, pseudo-fibrous peat to 2.60m depth where very soft, sandy clay continues
to 3.40m depth. Firm, thinly laminated, sandy clay is shown from 3.40 to 8.20m at which
medium dense; slightly silty, fine to coarse sand extends to 15.60m depth. From 15.60m
dense, slightly silty, fine and medium sand overlies the very weak to medium strong,
medium to coarse grained sandstone at 16.50m. Extremely weak to very weak mudstone
forms a thin (0.50m) band at 20.90m between this and the medium strong sandstone

beneath, extending to the base of the borehole.

Borehole 18 positioned at turbine location 21 shows 1.70m of peat again beneath the
initial 0.20m thick topsoil layer. This is in turn underlain by 1.05m of loose, fine and
medium sand and soft to firm, thinly laminated, sandy clay to 6.80m depth. Medium
dense to dense, slightly silty sand extends from 6.80m to the extremely weak sandstone
bedrock at 13.80m, which grades to very weak to weak, medium to coarse grained

sandstone at 19.21m depth to the base of the borehole at 24.30m depth.

Borehole 22 (WTG14) shows a thin layer of soft to firm, sandy clay beneath the topsaoil,
underlain by slightly clayey, slightly gravelly sand to 1.50m depth where soft to firm, thinly
laminated, sandy clay (with fine sand laminae) extends to 5.75m. Medium dense, slightly
clayey, fine sand is seen to 7.00m. Medium dense, slightly clayey, slightly gravelly sand
grades to dense, extending to 13.80m depth where the weak to medium strong, coarse

grained sandstone bedrock is encountered and completes the borehole log at 18.15m.
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MOSTAP SAMPLING

Pushed into the ground by the CPT rig individual 1.00m long undisturbed samples are
retrieved from specific depths without having to form a borehole first. Sampling was
undertaken at seven locations throughout the site (WTGs 1, 5, 9, 14, 18, 20 and 22).
One of the proposed locations (location 4 for WTG3) saw no recovery from the Mostap
sample and so was aborted. Two locations, namely turbine locations 1 (CPT3) and 14
(CPT22), are situated in the same locations as a counterpart borehole, thus allowing

comparison to occur.

Two 1.00 metre samples were undertaken at each location (S1 & S2), both between 3.00
and 7.50m depth. CPT 22’s sample between a depth of 3.50 and 4.50m depth shows
largely soft clay, interbedded with a thin layer of soft, thinly laminated clay with occasional
fine sand. The borehole for this depth and location shows the same clay with interbedded
thinly laminated, sandy clay. At a depth of between 5.00 and 6.00m both the borehole
and MOSTAP sampling show soft clay, showing some thinly laminated layers, with

occasional areas of fine to medium sand.

CPT3’s (WTG1) Mostap sample between the depths of 3.00 and 4.00m (S1) show layers
of soft clay, with layers of clayey silt; with the borehole showing thinly laminated clay. At
a depth of between 5.50 and 6.50m (S2) both the Mostap and borehole show clay, with

soft, thinly laminated silty clay.

The further 5 Mostap locations have S1 initial depths of between 3.00 and 5.50m, and
largely show these areas to consist of different grades of clay and silt, soft and thinly
laminated with occasional sandy layers. S2 depths of between 5.50 and 8.00m again
show areas of thinly laminated clay and silt, with occasional sandy clay and sand layers.
Both the S1 and S2 samples correspond to the interpreted stratigraphy of clay with silt

zones from the cone penetration tests.
WINDOW SAMPLE BOREHOLES

Six boreholes were drilled and logged from across the proposed wind turbine site during
Phase 1 of the site investigation using a Dando Terrier (percussive) window sampler drill
rig. WS1.1 and 2.1 were located at the approximate proposed position of the wind farm

control building

The boreholes on the western side of the site, show variations in the composition to those

on the eastern side. In general the boreholes have between 0.40m (WS1.1) and 0.60m
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(WS5) of a mixture of top soil and made ground, consisting of a mix of soft to firm, sandy,
slightly gravelly clay.

Those boreholes in the west, namely WS1.1, WS2.1 and WS4, show beneath the made
ground layer, a 1.10m layer of a mainly clayey, very silty, fine to coarse sand, which
overlies a firm, thinly laminated, clayey, sandy silt which continues until the boreholes

terminate at a depth of 4.00m

WS5 and WS6 lie on the eastern side of the site, with the stratigraphy varying from those
on the western side. Below the made ground in WS5, lies 1.10m of sandy clay, with
occasional rootlets; whilst in WS6 this layer only reaches 0.40m with an underlying layer
of soft, fibrous peat with a strong organic odour. Below these layers in both WS5 and
WSS lies silty, fine to coarse sand

WS3 was terminated at a depth of 10.00m and shows that within the western side the
thinly laminated silt grades to sandy silt and onto sand at approximately 8.00m below

ground level

A gas monitoring standpipe was installed to 4.00m depth in each window sample

borehole on completion, with the exception of the 10.00m installation in WS3.
TRIAL PITS

The 1.20m deep hand excavated trial pits were excavated in two locations at the toe area
of a colliery spoil heap, near the most northern point of the site, primarily for the retrieval

of soil samples for contamination testing.

The first 0.20 to 0.40m of the trial pit consisting in both pits of soft to firm, slightly sandy,
slightly gravelly clay. The gravel comprises subangular sandstone and mudstone, whilst
the sand present is of fine to coarse grains. The clay becomes firmer with depth, whilst

the colour changes from a brown near surface to an orange, brown-grey at depth.
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IN-SITU TESTING
CONE PENETRATION TESTS

The cone penetration test measures the cone resistance and frictional sleeve resistance
of the CPT rods as they are pushed into the ground at a constant rate of 2cm/s by use of
a hydraulic ram. 11 WTG locations were logged during Phase 1 with the remaining 11

during Phase 2. A summary of the CPT details are shown in Table 1.

The CPT data has been used to derive assumed soil logs by Fugro and Soil Mechanics

and is presented in their results (Appendix B).

The majority of the CPT results indicate relatively weak strata, with cone resistance
typically around 1 to 2 MPa, to between 7.00 and 8.00m depth where the cone resistance
rises to around 5 to 12 MPa. The interpretation of this on both the Fugro and Soil
Mechanics logs is that of the predominantly soft to firm clay and silt overlying the medium
dense sand which grades into the weathered bedrock where the CPTs refused (20MPa+)
at between 10.00 and 13.00mbgl.

There are consistent ‘spikes’ in the cone resistance, generally rising from 1MPa to around
5MPa between 1.00m and 2.00m depth in many of these CPT records, which are
accounted for by layers of sand or sandy, stiffer clay deposits, interbedded with the softer

superficial material.

CPTs 12 to 15 and 21 and 22 presented a shallower cover of low cone resistance
material to around 5.00m to 6.00m depth. CPT 14 and 15 showed a more gradual
increase in resistance from 3 to 4m depth whereas the other CPT plots showed a sudden
refusal between 6.00 and 8.00m depth as the cone resistance increased from 1 to 3MPa

to 20Mpa+ over a small depth.

Very low cone resistance (<1MPa) at shallow depth has been considered as a possible
indication of soft peat (CPT14) by Fugro in their logs. The Soil Mechanics logs identify

these very low cone resistance areas as peat also or sensitive, fine grained material.

Sleeve friction generally mirrors the cone resistance in that it shows a marked increase
from the fine grained superficial material to the coarser, denser sand and weathered

sandstone with depth.
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SEISMIC CONE PENTRATION TEST (SCPT)

Undertaken in conjunction with the CPTs, seismic cone tests were undertaken at the

same 11 locations throughout the site as the Phase 1 CPTs.

Seismic cone penetration tests measure the vertically propagated, horizontally polarised
shear waves (VS,;), to allow for the determination of the shear modulus, a measure of the
materials response to shear strain. All tests were undertaken using an assumed constant
density of 2.00Mg/ms.

Internal shear velocity for the initial 4 SCPTs (CPT 011,013,014 and 017) show an
increase with depth to velocities of between 260 and 310m/s (3.8m), with initial velocities
at a depth of 3.80m below ground level. The further three locations (CPT 019, 020 and
022, show no trends with the velocities ranging between 150 and 280m/s.

Shear Modulus values show general trends, with the shear strain increasing with depth,
up to values of between 180MPa and 240MPa.

PRESSUREMETER TESTS

Pressure meter tests for the site were undertaken at the proposed locations for WTGs 1,
3, 5,9, 14, 18, 20 and 22. The apparatus briefly comprises a cylindrical rubber
membrane expanded against the sides of borehole created as the apparatus is pushed
into the ground. The expansion of the membrane is measured directly by the apparatus
producing a pressure — strain curve. Two unload-reload loops are undertaken with each
test from where the Shear Modulus of the soil can be derived

All tests were undertaken with the superficial predominantly clay material, with some test
horizons lying in more sandy clay or silt. Shears Modulus values ranged from 2.8MPa to
9.5MPa for very similar material (both firm clay) recovered from similar depths, indicating

the variance across the site. See Appendix 2 for results summary.
CALIFORNIA BEARING RATIO TEST

California Bearing Ratio (CBR) tests were undertaken at 22 locations along the proposed
route of access tracks throughout the site, as shown on the site plan included in the
appendices. The CBR value was actually derived from plate load tests using a 300mm
diameter plate as opposed to the standard CBR probe, the benefit of this that a greater
depth of ground is tested and the larger plate allows a more even distribution of the
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applied load, whereas a CBR probe can hit a pebble within the soil matrix and give false
high readings.

The load-bearing capacity of the soils at or around track formation depth was recorded
with the site’s CBR ratios show a split within the site, into three sections; northwest,

southeast and southwest, with each area having similar CBR ratios.

The northwest of the area (CBR tests 1, 2, 3, 4, 5, 6, 10 and 11) show higher ratios than
both the southern areas; with ratios ranging between 2.5 and 3.8%. The southeast of the
site (namely CBR tests 7, 9, 12, 13, 14, 15, 16 and 17) shows low CBR ratios varying
from 0.8 to 1.5%; lastly the southwest of the site (locations 18, 19, 20, 21 and 22) have

mid range ratio values of between 1.9 and 2.5%.

CBR test location 8 is found within the southeast of the site but shows an anomaly as the

ratio seen at this location is higher than the other tests undertaken in the same area.

Page 11



6.1

6.2

6.3

Donaldson Associates Limited
Tween Bridge Wind Farm

Factual Ground Investigation Report
E-on UK

GAS MONITORING & CONTAMINATION TESTING

Gas monitoring on site was undertaken by WYG, monitoring six locations across the site
on multiple visits. Various gases were monitored during these visits including, methane,
carbon dioxide, carbon monoxide and oxygen as well as hydrogen sulphide and volatile

organic compound content.

A suite of contamination testing was undertaken by Fugro on selected samples retrieved
form the window sample boreholes under the supervision of WYG.

The results of the gas monitoring and contamination testing will be included in a full
environmental assessment report compiled by WYG.
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LABORATORY RESULTS
CLASSIFICATION TESTS

Soil testing scheduled comprised; moisture content, Atterberg Limits, particle size
distribution (PSD) analysis, and pH and sulphate tests. and pH and sulphate tests.

Index properties for the clay and slightly sandy clay recovered between 0.10m and 7.95m
depth revealed Liquid Limits ranging from 42% to 58% and Plasticity Indices of between
22 and 34 indicating clays of intermediate to high plasticity. Silt samples were identified
with Liquid Limits of 30% and Plasticity Indices of 10.

Particle size distribution analysis was undertaken on sand samples recovered from a
number of boreholes at depths of between 3.60m and 13.00m. The particle sizes are
consistent with predominantly fine to medium sand with occasional coarse sand particles.
The sampled recovered from 7.50m depth in BH22 was particularly gravelly with a 25%
gravel content and the sand was found to be particularly silty (10-25%) in the samples
recovered from 7.50m in BH3, 9.10m in BH8 and at 6.00 and 9.00m depth in BH10.

Chemical testing was undertaken on various samples of sand, silt and clay retrieved from
depths of between 2.50m and 16.00m across the site. pH levels from these samples
were generally neutral to slightly alkaline with values ranging between 7.1 and 8.0. The
exception was a slightly more acidic pH value of 5.3 from the sand sample retrieved from
3.60m in BH13. Samples retrieved from 6.00m depth in the same borehole were around
a pH of 7. Sulphate tests prepared as 2:1 water to solution sample; produced sulphate
levels of between 0.02 and 0.26¢/L.

STRENGTH TESTS

Undrained triaxial compression tests and one dimensional consolidation tests were
scheduled on the superficial clay samples recovered. Unconfined compressive strength
(UCS) and point load (PL) tests were scheduled for various recovered rock samples also.

Due to the laminated nature and inclusions of silt/fine sand layers in much of the clay
samples, some triaxial tests were not undertaken as the samples would be prone to
splitting along these planes prior to testing. Similarly none of the UCS tests scheduled on
the rock samples were undertaken as either there were no samples of sufficient length to

undertake the test or the samples were disturbed during preparation prior to testing.
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One dimensional consolidation (oedometer) tests were performed on the superficial clay
samples retrieved from depths of between 3.50m and 6.00m. Four samples retrieved
from depths of between 3.50 and 4.50m depth were subjected to 4 loading cycles starting
at 50kPa rising to 400kPa. Two samples retrieved from 6.00m depth were subjected to 4
loading cycles from 100kPa to 800kPa. For the shallower samples the coefficient of
consolidation (c,) values (log/root) varied under 50kPa applied pressure from 1.4/1.7
m?/year to 8.1/8.6 m’/year. Under 400kPa before unloading was undertaken on these
samples the ¢, ranged from 1.0/1.1 m2/year t0 4.3/4.2 m2/year. For the samples retrieved
from 6.00mbgl the c, values ranged from 2.8/2.9 m2/year to 3.2/3.5 mz/year at 100kPa
pressure and 6.3/6.6 m?/year to 42/45 m?/year at 800kPa. The coefficient of volume
compressibility (m,) values ranged from 0.112 to 0.548m?’/MN at 50kPa to 0.104 to
0.137m?MN at 400kPa in the samples from between 3.50 and 4.50m depth. The m, of
the samples from 6.00m depth ranged from 0.094 to 0.370m?MN at 100kPa applied
pressure to between 0.028 and 0.066m?*/MN at 800kPa.

Four clay samples recovered from depths of 1.50m to 6.55m in BHs 3, 5, 8 and 22 were
subject to quick undrained triaxial compression testing. Results revealed undrained
shear strengths of between 35 (soft) and 53 kPa (firm), with bulk density varying between
19 and 20 kN/m°.

Two consolidated undrained triaxial compression tests were undertaken on clay samples
recovered between 3.50m and 6.45m depth revealing effective angles of shearing

resistance between 27.5 and 30.5 degrees.

In the absence of any suitable test samples to allow any unconfined compressive strength
tests to be undertaken, numerous point load tests were carried out. All tests were
undertaken on samples of sandstone retrieved from depths of between 12.11m and
20.75m. The point load index, Is(50), ranged from 0.02 to 0.60MPa with an average
around 0.14MPa. The results are summarised in Table 3 below.

Borehole (WTG) Test Depth (m) Is(50) Point
Load Index
(MPa)
BHO8 (8) 14.54 0.10
BHO8 (8) 14.51 0.18
BHO08 (8) 15.31 0.10
BHO8 (8) 15.27 0.23
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BH10 (10) 13.43 0.02
BH10 (10) 13.37 0.08
BH10 (10) 13.67 0.07
BH10 (10) 13.63 0.23
BH10 (10) 15.30 0.09
BH10 (10) 15.27 0.24
BH13 (13) 12.20 0.06
BH13 (13) 12.15 0.27
BH13 (13) 13.62 0.06
BH13 (13) 13.54 0.07
BH13 (13) 14.09 0.09
BH13 (13) 14.04 0.15
BH16 (17) 17.10 0.05
BH16 (17) 17.05 0.26
BH16 (17) 17.88 0.05
BH16 (17) 17.83 0.19
BH16 (17) 18.65 0.08
BH16 (17) 18.62 0.26
BH18 (21) 19.62 0.04
BH18 (21) 19.59 0.29
BH18 (21) 19.80 0.04
BH18 (21) 19.75 0.20
BH18 (21) 20.85 0.04
BH18 (21) 20.80 0.60
BH22 (14) 1458 0.05
BH22 (14) 1452 0.12
BH22 (14) 16.47 0.07
BH22 (14) 16.41 0.16
BH22 (14) 17.63 0.04
BH22 (14) 17.58 0.12

Table 2: Point Load Test Summary
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Method of Excavation  Hand dug
Surface Dimensions 0.50m x 0.50m Plan TRIAL PIT No. TPA
Date Excavated Start 19/02/2009
End 19/ 02/ 2009 °
> 0
Logged by Compiled by Checked by
U ren BC
19/ 02/ 2009 23/ 02/ 2009 23/ 02/ 2009
In-situ Testing Samples (Pl'liptlr(]
Description of Strata ICK | Level Legend
Depth Depth ness)
Type| Result Type | No.
m_ |P (m) » (m)
[ Firmbrown slightly sandy slightly gravelly [ L
[ CLAY. Gavel is subangular fine of [ (0.20)
5 sandst one and nudstone. Sand is fine to L 0.20
- 0.20-0.40 ES 1 coar se. -
[ Fi rm beconing stiff orange brown and grey [
B brown slightly sandy slightly gravelly CLAY. L
— Gravel is subangular fine of nudstone and —
[ sandstone. Sand is fine to coarse. [
[ [ (1.00)
L 1.00-1.20 | ES | 2 [
[ [ 1.20 R
- End of Trial Pit -
Remarks 1 The walls of the pit were stable during excavation.
Siee;;’ﬁs;ts) Prior to excavation a Cable Avoi dance Tool (CAT) survey was carried out.
3 On conpletion the trial pit was backfilled with conpacted arisings.
4 Groundwat er was not apparent during excavation.
Scale 1:25
Project Contract No. CPT091107

=

TWEEN BRI DGE W NDFARM

Figure No.

TPA (1 of 1)
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Method of Excavation  Hand dug
Surface Dimensions 0.50m x 0.50m Plan TRIAL PIT No. PB
Date Excavated Start 19/02/2009
End 19/ 02/ 2009 °
> 0
Logged by Compiled by Checked by
(WV] ren V4
19/ 02/ 2009 23/ 02/ 2009 12/ 06/ 2009
In-situ Testing Samples (Pl'liptlr(]
Description of Strata ICK | Level Legend
Depth Depth ness)
Type| Result Type | No.
(m) P (m) P (m)
[ Soft to firmbrown slightly sandy slightly [ et
[ gravelly CLAY. Gavel is subangular fine of [
5 sandst one and nudstone. Sand is fine to I (0.35)
- coar se. -
[ 0.30 ES | 1 [ :
[ [ 0.35 x
B Firmyell ow brown silty CLAY. L x
— - (0.35) x
i [ 0.70 —
- Firmto stiff brown slightly sandy slightly - e
B gravelly CLAY. Gravel 1s subangular fine to I :
[ medi um of |inmestone and sandstone. Sand is [
L fine to coarse. L (0.50)
— 1.00-1.20 ES 2 —
[ [ 1.20 s
- End of Trial Pit -
Féemarks 1 The walls of the pit were stable during excavation.
g,‘iee;;’ﬁs;ts) Prior to excavation a Cable Avoi dance Tool (CAT) survey was carried out.
3 On conpletion the trial pit was backfilled with conpacted arisings.
4 Groundwat er was not apparent during excavation.
Scale 1:25
Project Contract No. CPT091107
_FJGRU TVEEN BRI DGE W NDFARM

Figure No.
TPB (1 of 1)
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Drilling Method W ndow Sanpl er Borehole Diameter Casing Diameter BOREHOLE No WS1.1
87mm to 4.00m 87mmto 2.00m i .
Equipment Dando Terrier
Drill Crew RU Logged by = Compiled by Checked by
Dates Drilled Start 16/02/2009 (V] ren BC
End 16/ 02/ 2009 16/ 02/ 2009 23/02/ 2009 23/ 02/ 2009
Run
Date | Run | Time Sample/Test Details Depth
(secs) _ (Thick- | Level |Legend
& | Depth Description of Strata
. (Recov-|  Depth (m) ness)
Time [ (m) | er Type| No. Results
3
(% From To (m)
16/ 02 | 0. 00 I TOPSO L. I
[ 0.10 Es | 1 L (0.20)
[ 0.10-0.40 B 2 L 0.20 s
- Firm brown sandy slightly gravelly CLAY. - ° o
- 0.30 ES | 3 (Possi bl e MADE GROUND) [ (0.20)
0.40-1. 20 B 4 0.40
— Yel | ow brown clayey very silty fine to —
medi um SAND.
[ (1.10)
1.20 - 1.20-1.50 B 5 B
[ 1.50-3.00 | B 6 L 1.50
- Firmthinly | am nated brown clayey slightly X X
(100) sandy to sandy SILT. Sand is fine to X, 'x
[ coar se. o
200 [T 3 e
(96 ) | [ X
[ [ (2.50)
3.00-4.00 B 7 = :
3.00 - X M
(100) |- [ x x
16/ 02 | 4.00 X
4.00 x
- End of Borehol e
Remarks 1 Prior to boring a Cable Avoidance Tool (CAT) survey was carried out. An inspection pit was hand-dug to 1.20m
(See notes Services were not | ocated.

& keysheets)2

Scale 1:25

See installation details on final
3  Goundwater was not apparent during boring.

depth and rescanned using the CAT to check for services.

sheet .
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WS1.1

BOREHOLE No.
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Borehole Diameter
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Drilling Method W ndow Sanpl er Borehole Diameter Casing Diameter BOREHOLE No WS2.1
87mm to 4.00m 87mmto 3.00m : .
Equipment Dando Terrier
Drill Crew RU Logged by = Compiled by Checked by
Dates Drilled Start 16/02/2009 (V] ren BC
End 16/ 02/ 2009 16/ 02/ 2009 23/02/2009 23/ 02/ 2009
Run
Date | Run | Time Sample/Test Details Depth
(secs) _ (Thick- | Level |Legend
& | Depth Description of Strata
. (Recov-|  Depth (m) ness)
Time [ (m) | er Type| No. Results
3
(% From To (m)
16/ 02 | 0. 00 I MADE GROUND: Conposed soft to firm brown
[ 0.10 ES| 1 sandy slightly gravelly clay. Gravel is
|  0.10-0.20 B 2 subangul ar fine of sandstone and coal. Sand
- is fine to coarse. - (0. 40)
F0.30 ES 3
0. 40
— Orange brown clayey silty fine and nmedium -
SAND.
[ 0.80-1.00 | B | 4 L (0. 80)
1.20
1.20 - 1.20-1.80 B 5 Fi rm orange brown clayey SILT and fine to -
coarse SAND.
[ |-(0. 60)
(100) |
L 1.80-3.00| B | 6 L 1.80 .
Firmthinly | am nated brown sandy SILT. e
Sand is fine to coarse. L XL X
zo0 [ - T
(100) [ [ e
[ (2.20) L
3.00-4.00 | B 7 [
3.00 ! xx
(100) [ [ X
16/ 02 | 4.00
4.00 DX
- End of Borehol e
Remarks 1 Prior to boring a Cable Avoidance Tool (CAT) survey was carried out. An inspection pit was hand-dug to 1.20m
giﬁ;‘;’ﬁg&s) depth and rescanned using the CAT to check for services. Services were not |ocated.
2 See installation details on final sheet.
3  Goundwater was not apparent during boring.
Scale 1:25
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Drilling Method W ndow Sanpl er Borehole Diameter Casing Diameter
87mm to 10. 00m 87nmto 6.00m BOREHOLE No. WS3
Equipment Dando Terrier
Drill Crew RU Logged by = Compiled by Checked by
Dates Drilled Start 17/02/2009 (V] ren BC
End 18/ 02/ 2009 17/ 02/ 2009 23/02/2009 23/ 02/ 2009
Run
Date | Run | Time Sample/Test Details Depth
(secs) _ (Thick- | Level |Legend
& | Depth Description of Strata
. (Recov-|  Depth (m) ness)
Time [ (m) | er Type| No. Results
3
(% From To (m)
17/02 | 0. 00 I MADE GROUND: Conposed of grey brown sandy
0.10 ES| 1 slightly gravelly clay with a little ash. [
0. 10-0. 40 B 2 |
[ - (0. 40)
[ 0.40 D 3 [ 0.40 ot
|- 0.40-0.80 B 4 Firmbrown slightly sandy slightly gravelly — R
- CLAY. Gravel is subangular fine to nmedium -
of sandstone. Sand is fine to coarse. [ (0.40)
[ 0.80-1.20| B |5 L 0.80
[ Orange brown clayey very sandy SILT. Sand [
[ is fine to coarse. [
[ (0. 40)
| [ 1.20
1.20 - 1.20-2.10 B 6 Orange brown very silty fine SAND. -
(100) i
[ (1.00)
2.00 [ [
[ [ 2.20
. 2.20-3.10 | B 7 Firmthinly lam nated brown silty sandy CLAY |
3 wi th pockets of silty sand. Sand is fine to } <X
[ coar se. i .
(95 ) L [ L
3.00-4.00 | B | 8 [ .
3.00 ! x|
(100) [ [ L
17/02 i i P
18/02 | 4. 00 B . F
(95) [ [ o
[ - (4.80) [ —«
Remarks 1 Prior to boring a Cable Avoidance Tool (CAT) survey was carried out. An inspection pit was hand-dug to 1.20m
giﬁ;‘;’ﬁg&s) depth and rescanned using the CAT to check for services. Services were not |ocated.
2 See installation details on final sheet.
3  Goundwater was not apparent during boring.
Scale 1:25
Project Contract No. CPT091107
_l'-u GRD TVEEN BRI DGE W NDFARM
Figure No.
W83 (1 of 3)
307/03




Drilling Method W ndow Sanpl er Borehole Diameter Casing Diameter
87mm to 10. 00m 87nmto 6.00m BOREHOLE No. WS3
Equipment Dando Terrier
Drill Crew RU Logged by = Compiled by Checked by
Dates Drilled Start 17/02/2009 (V] ren BC
End 18/ 02/ 2009 17/ 02/ 2009 23/02/2009 23/ 02/ 2009
Run
Date | Run | Time Sample/Test Details Depth
(secs) _ (Thick- | Level |Legend
& | Depth Description of Strata
. (Recov-[  Depth (m) ness)
Time [ (M) ["ery Type| No. Results
(%; From To (m)
5.00 i R,
(60 ) [ o
6. 00 . . L
(70 ) | [ T
= |- 7.00
7.00 Soft to firmbrown clayey sandy SILT with
[ occasi onal pockets of silty fine sand.
(80 ) [ [ (1.00)
8. 00
8. 00 Brown locally slightly silty fine and medi um
i SAND.
(80) | [
[ (2.00)
9. 00 3 |
(60) [ [
18/ 02 |10. 00 [
10. 00
End of Borehol e
Remarks
(See notes
& keysheets)
Scale 1:25
Project Contract No. CPT091107
_l'-uGRu TVEEN BRI DGE W NDFARM
Figure No.
W83 (2 of 3)
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Drilling Method W ndow Sanpl er Borehole Diameter Casing Diameter
87nmto 4.00m 87nmto 4.00m BOREHOLE No. ws4
Equipment Dando Terrier
Drill Crew RU Logged by = Compiled by Checked by
Dates Drilled Start 16/ 02/2009 (V] ren Y74
End 16/ 02/ 2009 16/ 02/ 2009 23/02/2009 12/ 06/ 2009
Run
Date | Run | Time Sample/Test Details Depth
(secs) _ (Thick- | Level |Legend
& | Depth Description of Strata
. (Recov-|  Depth (m) ness)
Time [ (m) | er Type| No. Results
3
(% From To (m)
16/ 02 | 0. 00 I MADE GROUND: Conposed of soft grey brown
[ 0.10 ES| 1 sandy slightly gravelly clay. Gravel is
| 0.10-0.30 B 2 subangul ar fine of sandstone and coal. Sand |
- is fine to coarse. - (0. 40)
[ 0.40 ES 3 0.40
|- 0.50-1.20 B 4 Orange brown clayey silty fine and nedi um —
I SAND.
[ (1.10)
1.20 [ 1.20-1.50 | B 5 [
[ 1.50-3.00 | B 6 L 1.50
- Firmthinly |anm nated brown silty locally -
(100) sandy CLAY. Sand is fine and nmedi um SRR
[ At 1.50m Very sandy silt. y X
2.00 [ [ L
[ [ (1.50) x. -
(100) [ [ X
3.00
3.00 - Brown fine to nedi um SAND.
B [ (0.50)
(55 ) L 3.50-4.00 | B 7 3.50
- Firm brown clayey slightly sandy SILT. x. ©x
[ [ (0.50) RV,
16/02 | 4. 00 ok
4.00 X
- End of Borehol e
Remarks 1 Prior to boring a Cable Avoidance Tool (CAT) survey was carried out. An inspection pit was hand-dug to 1.20m
giﬁ;‘;’ﬁg&s) depth and rescanned using the CAT to check for services. Services were not |ocated.
2 See installation details on final sheet.
3  Goundwater was not apparent during boring.
Scale 1:25
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Drilling Method W ndow Sanpl er Borehole Diameter Casing Diameter
87mmto 4.00m 87mmto 4.00m BOREHOLE No. WSS
Equipment Dando Terrier
Drill Crew U Logged by = Compiled by Checked by
Dates Drilled Start 18/02/2009 (V] ren Y4
End 18/ 02/ 2009 18/ 02/ 2009 23/02/2009 01/ 04/ 2009
Run
Date | Run | Time Sample/Test Details Depth
(secs) _ (Thick- | Level |Legend
& | Depth Description of Strata
. (Recov-|  Depth (m) ness)
Time [ (M) ["ery Type| No. Results
(%; From To (m)
18/ 02 | 0. 00 I Grass over MADE GROUND: Conposed of firm
[ 0.10-0.20 ES| 1 grey sandy gravelly clay interm xed with
| 0.10-0.50 B 2 ash. Gravel is subangular fine to coarse of
- sandst one, brick and concrete. - (0.50)
| 0.40-0.50 B 3
|- 0.50-1.40 B 4 - 0.50
- Firmbrown silty sandy CLAY with rootlets. < —
[ Sand is fine to coarse. '.xf.
X L (0.70) SR
[ 1.20 x|
1.20 - 1.20-1.70 B 5 Firmbrown silty CLAY. - <
[ (0.50) x
(100) x|
| 1.70
- 1.70-3.00 B 6 Gey locally slightly silty fine to coarse -
- SAND.
2.00 [ [
(85) L [
l L (2. 30)
3.00-4.00 B 7 L
3.00 -
(60 ) | [
18/ 02 | 4. 00
4.00
3 End of Borehol e
Remarks 1 Prior to boring a Cable Avoidance Tool (CAT) survey was carried out. An inspection pit was hand-dug to 1.20m
giﬁ;‘;’ﬁg&s) depth and rescanned using the CAT to check for services. Services were not |ocated.
2 See installation details on final sheet.
3  Goundwater was not apparent during boring.
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Drilling Method W ndow Sanpl er Borehole Diameter Casing Diameter
87nmto 2.00m 87nmto 4.00m BOREHOLE No. WS6
Equipment Dando Terrier 75mMmto 4.00m
Drill Crew RU Logged by = Compiled by Checked by
Dates Drilled Start 18/02/2009 (V] ren BC
End 18/ 02/ 2009 18/ 02/ 2009 23/02/2009 23/ 02/ 2009
Run
Date | Run | Time Sample/Test Details Depth
(secs) _ (Thick- | Level |Legend
& | Depth Description of Strata
. (Recov-|  Depth (m) ness)
Time [ (m) | er Type| No. Results
3
(% From To (m)
18/ 02 | 0. 00 I MADE GROUND: Conposed of soft brown sandy
0.10-0. 20 ES| 1 gravel ly clay.
0.10-0.30 | B 2 (0. 30)
3 5 0. 30
Firm grey brown sandy slightly gravelly
| 0.40-0.70 B 3 CLAY. Gravel is subangular fine of |
- sandstone. Sand is fine to coarse. (0. 40)
(Possi bl e MADE GROUND)
| [ 0.70
- 0.70 ES | 4 Soft brown fibrous PEAT with strong organic -
F 0.70-1.20 B 5 odour . -
[ L (0. 80)
1.20 [ 1.20-1.50 | B 6 [
[ 1.50-2.20 | B 7 L 1.50
- Brown very silty fine to coarse SAND with -
(100) occasi onal bands of clayey silt.
[ 2.00-3.40 | B 8 [
2.00 - -
[ [ (1.90)
(70) | [
3.00 [
[ 3.40-4.00 | B | 9 [ 3.40 [
(70 ) L Firmthickly |am nated brown silty CLAY. L x|
[ (0.60) ’
18/02 | 4.00
4.00 —
End of Borehol e
Remarks 1 Prior to boring a Cable Avoidance Tool (CAT) survey was carried out. An inspection pit was hand-dug to 1.20m
giﬁ;‘;’ﬁg&s) depth and rescanned using the CAT to check for services. Services were not |ocated.
2 See installation details on final sheet.
3  Goundwater was not apparent during boring.
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Project Contract No. CPT091107
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Borehole Log

Soil Mchanics‘

Dritled  AHIPS Start Equipment, Methods and Remarks Depthfrom to Digmeter Casing Depth | Ground Level .
071042000 [ Dando 175Baerells T51 0.00m  14.50m  200mm 14.40m Coordinates £ 4745401
Logged PM End Cable parcussion boring. Relary core driling {38S size) using mud 14.50m  15.50m  148mm  15.50m Natlonal Grid N 41408284
Mush
Chacked RH GHA2008 Chalnage
Samples and Tests Strata
Cate Time Description Depth, Level Hackfillf
Depth Type & No Records Casing  Weter iThickress) | “29%% finoy
- 010040 B1 0.00-1.20 m Hand dug Firm dark brown slightly sandy CLAY
- Inzpection pi (TOPSOIL) - {0.40)
- ceo20 B2 - 040 .
- Firm orange brewn mattled grey sandy CLAY B — — \
- 7 - T \"
| 15095 us 49 blows 1.50 dry N — \
- — , 1 120 — N
= Firm thinly laminated brown sandy CLAY E — -
» 205 D4 with occasional thin laminae of fine sand. —] e \\
L 250-295 SPTS N=8 {(1,172,2,2,3) 2,50 dry ] — \
- 250285 D5 - : .
- 250300 B ] — \\
L as0400 B7 200 N e .
- 350385 UNR 51 biows No recovery dry N P
I ]l |- g
[— 400445 SPTS N=12 (2312,3.3.4) 4.00 dry — . .
- 400445 Da b L
[ 4.00-500 a9 7] . \
- 1 e [ - \\
— 500545 U NR 40 blaws No recovery | 4.50 dry - . -
- 500800 B 10 . . . \
- : |- - \
B . T \
N ] PR vy,
—  B00E45 SPTS N=11 (1,2/3,2.2.4} 8.00 dry — I
- B00S45 D11 N d
- 6007.00 B 12 N RN AN
n 074042002 ] T §
- 5.00 dry ] .0 1
B 08/04/2009  DBDD - PR \
- 6.00 dry b — 4
N - - - A 745 : -
[ I it Nl @32333 | 750 &0 Medium dense red brown slightly silty fine ] w x \
- 750-500 B 14 to medium SAND . JEIL
™ 3 LR
- = X
- ] (tas) |7t \
[ 7] ¥ e
N = £
»m i [+ o . = . L |
- f s \
- 1 a0 s
—  songds SPTS Neld (222435 | 200 710 Medium dense grey brown slightly silty e R \
- 900845 fine to coarse SAND. N L
- 9.00-10.00 B16 ] ST \\
- ] PR
- - 3 K \
- " ¥ L ¥ x \\
Date Tme . .- T T ————=1T —
Depth Type & No Records Casing  Water Stratum continues o 14.50m,
Groundwater Entries Depth Related Remarks - Chigalling
No, St{run]:k Post sirike behaviour Depth seal?d ) From  to{m} Depthsim) Time  Tools used
m m
1 7.10  Rose o 5.90 m after 20 minutes. .
Notes: For explanation of symbals and
Sbbriatons ros oy sisanl Copie and recuced Project TWEEN BRIDGE WIND FARM, PHASE 2 Borahole
5\::;& ‘rjnuir;: Stratum thickness givan in brackels - Project Na, ASOST BH3
Soll | Morri i
Scale 150 @ 0824 12062008 l;sr:;:; AGS Carried out for son Gonstruction Limited Sheet 1 of 2




Borehole Log

Soil Mechanics

Drilted  AHPS Start Equipment, Methads and Remarks Depthfrom  to Diameter  Casing Dapih | Ground Level -
07/04/2000 | Cando 175/Paratla 1‘§1 0.00m 14.50m 200mm 14.40m Coordinates E 4715400
LOQQ::d :l: End ﬁua:r:e percusston boring. Rotary core driling (GBS size} using mud 14.50m  15.50m  146mm 15.50m National Grid N 44083 B4
Checl 18/0472009 Chainage
Samples and Tests Strata
Date Time Descyiption Drepth, Lavel Bactdillf
Die T & No '
pih ype Recards Casing  Water {Continued from Sheet 1} {Thicknees) | 995"
B Medium dense grey | brown slightly silty 0A010.80m w e N
™ fine to coarse SAND. Foraman repons | | [ Lo J
_ smal pebbles | PR
- 1050-1095 SPTS N=10 2444.5.5,5) 10.50 7.40 - Tl
[~ 10.50-10.85 017 1 "% T
- 1050-11.00 B18 ] Pl [\
o - 20 \
— p— " i
- - I |
= - LA i
: : ; ,s.n '. x
o ] LA N
C 4 ©o 1. \\
- : e +4
— 12001245 SPTS N=22 (3,504.6.5,7) 12.00 B.15 — S EE
= 12001245 D19 ] - ow Ty
- 120041300 B20 . ; ™.
B ] \ AN
- . \
; ] x
- }gg}gg s[?;s =33 (5,57.9.8.9) 1350 8.50 12.50-44,80 m [ ] \
: 13.50-14.00 B2 dense | ]| \ )
- 0B/04/2009 ] \
-~ 14.40-14.48 SPTS |50 {25 lor SOmmSA for 40mm)| 14.40 2.00 — \
- 14401450 14,50
- 1042000 osnol Weak reddish brown medium to coarse T hch -1 |
B 13.50 1001 grained SANDSTONE. Fractures ara 14.60-14.76 m b ]
= subhorizontal closely spaced r lariar. Recovered ns |
L 1450.1550 % ;‘é Flush: 14.50-15.50 0 1y sp ough plana siighily siity, (1.00}
= : | Mud, 85 % shighlty gravelly ] ' \
= sand, Gravalls  _!
- 18/04/2009 1500 subrounded _ _
B 15.50 coarse of varlous [~ .
.o 1550 D24 Ik ologh 15.50
™ EXPLORATORY HOLE ENDS AT 1551 m 1531-1537m -
- Waak grey -
- mudelong -
- 15371550 mNl - -]
[~ 15,50 m Blowing —]
| gravel. Gravelis =
- angular fing to =
- medium grained of
[~ verlous likolagies ]
Gate  Tiow b
Depth {ﬁ | Records=/Samples Gasing  Water .
Groundwater Entries Depth Related Remarks * Chiselfing
No. Sta;c):lc Post strike behavigur Depth sealr:g’ ) From to{mj Depthe(m) Time  Tools used
Noates: For explanation ¢f s and
abrewanms p.'jeesha shsa%?::lseplm and redured Profect TWEEN BRIDGE WIND FARM, PHASE 2 Borehole
e deelsplﬁ meirss Iratum Ihickness given in brackels . Project No. AS057 BH3
] 8ot Morri i
Scala 1:50 " s oy ;:‘m m-‘:-:-‘: AGS Carried out for son Construction Limited Sheet 2 of 2




Borehole Log

Soil Mechanics

friled  AH/ES Start Equipment, Methads and Remarks Depthfram  to Diametar  Casing Depth | Ground Lews! -
02/04/2009 | Dandu 175, Berelta T51 0.00m  14.40m  200mm 13.50m Coordinates E 47158035
togged PM End Cable percussion boring, Rolary core driling (GBS slze} using mud 14.40m  22.70m  145mm 22.70m Natiohal Grid N 412842 51
Aush.
Checked RH 05/04/2009 Chalnage
Samples and Tests Strata
Date Time Description Depth, Laval Backhily
Depth Type & No Records Casing Water (Thic! ) Legend |
- 010040 B1 0.00-1.20 m Hand dug Soft {0 firm dark brown sandy CLAY B
- inspectian pit [TOPSOlL) -] {0.40)
- 040120 a2 040
- Loose brown slightly clayey fine to medium E
[~ SAND 7]
n 1 wem
" 15008 SPTS Ned 2201,1,.0) 1.50 dry ]
= 1.50-1.80 B3 E
- 180200 B4 - 1.80
- SoR grey brown slightly sandy silly CLAY (©.30)
- 210 D5 210
o Firm thinly laminated brown sandy CLAY E
o with occasional thin laminae of fine sand. 7]
- 250-295 us 42 blows 2.50 dry E
- ¥: D7 —
[ 3.50-3.95 SPTS W12 {2,243,2,3,24 .00 dry N
= 3.50-3.95 na N
- 350400 BS 7]
450495 v1o 4 thows as0 ory 1 e
[ 505 R 1] —
L 600645 SPTS N1 322333 | s00 dry 3
- 600645 D12 -
- 600-7.00 B13 ]
N _ 1 590
— Firm red brown sandy CLAY —
: 7.50-7.95 SPTS N=g (1,242,225} T.50 dry :
- 750785 014 i
- 7.508.00 B15 ]
- | {1.903
_ B.80 W15a 02/04/2008 - - - E 8.80
- 2.00 ary] Medium dense brown slightly silty slightly —
[ 900845 3[')"{ aﬁ Ne18{2.304.4,3.4) nsronzons oaoe] Oravelly SAND, Gravel s subrounded to -
I rounded fine to coarse of various ]
€.00-10.00 B17 5,00 seo] I
- lithologies. i
B -1 {1.60}
Depth Type & No Reconds CE.:lt:g \E.a":,. Stratum conlinues 1o 10.40m
Groundwater Enirigs Depth Relatad Remarks * Chiselling
Mo, Si{ul:':k Post strike bahaviour Depth ssaletd ) From to{m) Depihs(ml  Time Tools useq
m, (1]
1 880 Roseto 6,80 m after 20 minutes. -
Noles: For explanation of symbxls and
mﬁﬁ aim:ﬂ;% e she-'g?@n ot and 4 Project TWEEN ERIDGE WIND FARM, PHASE 2 Borehole
leve ;:m metrﬁ.' Siratm thickness given in brackels . Praject No. ASDE? BH5
Sall Mechanics mechenles,
Scale 1:50 © n::;plll- mg ﬁ m AGS r.:arri_sd cutfor  Morrison Construction Limted Sheet 1 of 3




Borehole Log

Soil Mcha nics

Driled  AHIPS Start Equipment, Methods and Remarks Depthfrom 10 Diamater Casing Depth | Ground Level -
(2M4r2008 | Dande 175, Berella T51 0.0Om  14.4Dm  200mm 13.50m Coordinates E 471580.26
Lopged P End Gable percussion baring, Ratary core diiling {GB% size) using mud 14.40m  22.70m  14Bmm 22.70m Wational Grid N 412892 61
flush.
Checked RH O5H042009 Chalnage
Samples and Tests Strata
Data Time Description Dapth, Level Bacldills
Depth T &N
P ype &0 Records Casing  Water {Continued from Sheat 1) (Thickness} | -€9°"d
L Medlum derse brown slightly silty slightly - ¥ A
- gravelly SAND. Gravel is subrounded to ] ¢ Yo d
N rounded fine to coarse of various J10.40 .
- 10.50-10.95 SPTS N=21 (BAME.5.5) 1050 2.10|\lithologies. A Lt
- 10.50-1095 D18 ‘.
™ 10.50-11.00 B1g Medium dense to dense red brown fine to 7] o,
B medium SAND, n s
[— 12001245 SPTS hm31 {1,5/7,6.9.9) 12.00 7.90 -] -,
- 1200-12.45 D30 ] ot
- 12.00-13.00 B21 N | .
n 4 @om e
- 1asoaz70 SPTS- 5011213050 for SOy | 13.50 9.40 ] .t
- 12501370 Dz . L. ]
L 14.00-14.23 SPTS $0.415,1050) - [,
- 14.00-14.47 D23 ] .
- 05/04/2008 - L
B 13.50 &.50 - 1440 - - -
- w0 osiwdrzo0e  oson | Weak to medium strong reddish brown medium 10 o L— i .
N 50 13.50 to coarse grained SANDSTONE. Fractures are ]
B 80 subhorizontal, clogely spaced, planar, K
= a0 rough, frequently infilled up to 10mm with 14.87-14.98 m -
[ 14.40-1565 64 claygy medfum to coarse sand. wouk reddlsh =
B 0 brown mudsions |
| 14,8814,90 0 ]
N recoverad as | 7|
- sligniiy sandy [ ]
clay |
[ 15371550 m ]
- subverical E_
_ fraclure, ariling “ _|
— ) Induced, rough __}
B planar clean |
- 1585-1560 €9 18.85-15.70m ]
[~ 46 azeL
- 15.70 m orangish | ]
|- brown | ]
[~ 15.70-15.85 m | -
- racovared as | -
- slighily pravely =
- medium lo caarse  —
— BAND, Gravel s —]
- angulario
B A0 subangular fine to =
16801810 95 coarse | M
58 18.25-16.75mhow 7] M
™ cobhls contenl, ~ 7] :
= Cobbles are a -
N subreunded of M
_ sandstore | !
- 16.60-16.62 m _| .
| raaoverad a5 -~ _| .
B madium 1o coerse | _| . :
B send | _] * »
- 17.50 m raddish | _] J - :
B Flush;: 44.40-22, brgwn | | .
- W, 50 % 70 18.08-18.10 m | (830 I3} .
B 13 Ml recavered as | - : : :
[~ 18.40-19.60 o 10 medhum lo l:n:ar:; — - .
- 1 |
- ¢ 18,10-19.40 m [— H H
B azel | ' b
[~ “ - »
= -1 . |
- 19,40-19.60 m [~ . :
- recovered as | " »
_ slightly clayoy : .
= siphily gravely | . M
— medum to coarse * »
B Tl —— —m—m—————— —sand. Gravel]s | hd b
Depth gg If Records/Samples Casing w:l[.:, Stralum continuas lo 22,70 m
Groundwater Entries Depth Related Remarks * Chiselling
No. St{rm::k Post strike behaviour Depth seal?tl ) From toimj Depths{m]  Time  Tools used
o m
Notes: For explanalion of symbols and
s g shﬁ{ﬂgl G o reckcns Project TWEEN BRIDGE WIND FARM, PHASE 2 Borehole
i:v i mel re‘i ralum thickness glven in brackels Project No. AGOST BH5
Soll bachani sol-mechanics. i
Seals 1:50 ic) r:-'-wdf-n\:{z‘1 , mﬂg ‘r.; m Carrled out far Marrisan Construction Limited Sheet 2 of 3




Borehole Log

Soil Mechanics

Drifled  AHIES Start Equipment, Methods and Remarks Cwapth from o Diameder  Casing Depth | Ground Level -
® 02042009 | Dando 175, Berena T51 000m  1440m  200mm 13.50m Coordinates E 471580.36
Logged PM End Cabke percussion baring. Rolary cora drilling (GBS size) uskng mud 1440m  22.70m  j46mm 22,70m Natlonal Grid N 412892 61
flush,
Checked RH 0510412009 Chalnage
Samples and Tests Strata
e Date Time Bescription Cepth, Laval
Depin mo | 1| RecordsiSamples o o yater (Continued from Sheet 2) (Thickness)
o Weak to medium sfrong reddish brown medium = 19.40m - [ -
= 0 to coarse grained SANDSTONE. Fractures are submunded fine |
- 19802110 18 subhorizontal, closely spaced, planar, eandsione |
- ¢ rough, frequently infilled up to 10mm with 2008-21.10m | -
™ clayey medium to coarse sand. AZCL |
_ 00/04r2009 -
[ 14,50 —
B 2110-21.80m [ 7
= 14/3472009  DBOO -1
— 13.50 1.76 AzZoL 1
n 0 :
- 21102270 46 ]
" 34 -
: 14/04/2009 :
B 22,70 .
270
— EXPLORATORY HOLE ENDS AT 22.70m -
Degpth B or RecordsiSamplas c'::,'ﬁg ﬂ;’t‘;
Groundwater Entries Depth Refated Ramarks * ChizeRing
No. Sl{m;k Post strike hehaviour Capth seale(d ) From  tofm) Deptha{m)  Time  Tools used
™ m
Notas: For expranation of symbols and TWEE ol
BBt 2oa ey *ﬁ?ﬁ' Sopme and s Project N BRIDGE WIND FARM, PHASE 2 Borehole
i i oo o, SUFEm tciaress given n brackels o | Protect o, A%0ST BH5
Soll Mechan, 60|-mecha il
Scale 150 [} mm ;‘n‘%m rﬁm Carried cut for Morrison Construction Limited Sheet 3 of 3




Borehole Log

Soil Mechanics
Drilled  CR/PS Start Equipment, Methods and Remarks Cepthfrom  to Diameter  Casing Dapth | Oround Level -
O¥0ar2000 | Dendo 175/ Beralla T59 0.00m  12.20m  200mm 12.00m Coordinates E 47136881
Logged  FM End Ceble parculssion boringiRalary care drling (GBS alze) using mud 12.20m  17.94m  148mm 17.94m National Grid N 413578 89
flush,
Checked RH 160412009 Chainage
Samples and Tests Strata
Date: Time Description Depth, Level Backfil!
Depth Typa & No Records Casing  Water (Thickness) | 92" ‘lmtmmarts
- 0.00-4.20 m Hand g
- lnspedhn':ﬂ Enaeu TOPSOIL - (030} \g
- 0.30 -
- 040080 B1 Firm erange brown mottled grey sandy CLAY e e — \
N 1 (©sy — 1 \
100140 B2 . = ) L \
[~ AL Brown slightly clayey fine to medium SAND R e
n 4 (osn ] \
- ; H 145 - -
[ 155200 B3 1.50 Firm thinly farminated brown sandy CLAY N f— — )
| 185200 UNR 14 blows Na racovery dorp | with occasional thin laminae of fine sand. - R \
[ ] e s\
L 26030 SPT S NeD (1,1/2,2.2.3) 2.40 damp . R
- 260205 Da ] R AN
[ 260205 85 ] . . \
- ] Lo
~ 3.804.05 ue 27 bows 3.40 dry - B _ \
- ] .
- 4 D7 1 s [. . \
C 485510 SPTS Naf (1.212.2,2,3) 450 dry ] A ™
. 485510 bs ] . N .
C 485510 BS 3 ] \
- s40s80 B10 | ] %
- - — — \\
- 610655 U 28 blows 6.00 dry - | — \ )
- e D12 . — — \
. 7007.40 B13 _ _ : ) L \
- Dense brown slightly silty fine to medium B v
- SAND ] A
| - k. ox . \
760805 SPTS N3 (1,46,60.10) | 7.50 4.00 . el N N
- 760805 D14 . * o ] \
- 760405 B15 -] M vy o®
- —~] [ 3 \\\
f— —] - x
- - v, 7
- B . EE, \
B 3 C oy A
B . LIS
I . L NN
- A "5 .; P
- a74r2008 E WX
I~ 1.50 N (3?51 . ;t- x"l \
- 910055 SPTS u3 (5,7/8,10,9.11) 08/04/2009 0800 - R
- 910955 D16 7.50 1.30 E «ux
- 910855 B17 -] - .
- 3 ALK
= x
[~ = e, "o
™ €.70 m Foreman ~ 7] AN
- 9801020 B1a reports, bocoming | .. \
—_—— e e __ _shgntygraveny | T % )
Depth Type & No Records Date — Time T o\ alum cortinues o 1075 m
Lasing _ Water
Groundwater Entries Depth Related Remarks * Chiselling
Na, St;w;k Post strike behaviour Cepth seal?d ) From tom} Depths {m}  Time  Tools used
1, 10,
Nong observed [see Key Sheet)
Notes: Far explanation of symbals and Bo
Mo allmsi;':e o shese{nAll s andreduced Project TWEEN BRIDGE WIND FARM, PHASE 2 rehole
ﬁ"&'éﬁu ﬂ rnetrﬁ._ Stralum lhickness givan in brackals . Project Ne, ASOE? BH 8
Zall £om .
Scake 150 9 08,24 120062000 141559 SAEkd Carfedoutfor  Morrison Co ction Lirnited Sheet 10f 2




Borehole Log

Soil Mechanics

Driled  CRIPS Start Equipment, Methads and Remarks Depthfrom  to Dismter  Castng Depth | Ground Level -
07/04r2005 { Dando 175 / Berrelta T51 0.00m  13.20m  200mm 12.00m Coordinates E 471068.81
Logged PM End Cable perculssion baring/Rolary cors deiling (GBS slre) ushg mud 13.20m  {7.84m 145mm 17.84m Hatianal Grid M 413678.89
flush.
Checked RH 1610412009 Chaknage
Samples and Tests Strata
) Date Time Description Dapth, Level d Backfilly
Depth Type & No Records Casing  Water {Continued from Shest 1) (Thickness} | 098 [
- Dense brown slightly silty fing to medium E
N SAND 7]
| 10601080 SPTS 40 {4,5%5,35 for S0mm) | 10,50 1.0 ]
- 10.60-10.90 D9 41075
[~ 10.60-10.90 820 Dense red brown fine o coarse SAND. ]
L 11201160 B2 ]
- . {2.45)
- 12101230 SPTS 50 (14,11 for 35mm/f 12.00 2.30 -1
— 12 10-12.30 022 40,14 far 15mmj -
- 12101230 B23 4
12709310 B24 ]
[~ ] - - w1320
- 139049345 NI | Ter100.scR32. RODO | 16042008 oson] Very weak to weak reddish brown medium to Recovered a5~
C 550 12.00 1-28] coarse grained SANDSTONE. Fraciures are sand F 7]
. 1355-12.80 C& 26 subhorizontal closely spaced rough planar. 13.40-13.45m NI ™ _| (0,74}
[ 13.4513583m NI |
— Recoverad a;  _|
- : : i sard i394
— 100 Medium strong yellowish hrown medium fo N
L 13451497 BS coarse grained SANDSTONE. Fractures zre -
- 85 subhorizontal medium spacad rough planar. n
[~ 14451454 cs 25 ] {1.07)
- 14.81-14.97 m Ni C 7] 16.01
- Weak to medium strong reddish brown medium  Feceereas - T
- 15221531 cs 27 fo coarse grained SANDSTONE. Fractures ara 15.08-15,14m ]
- subhofizontal medium spaced rough planar. rare gray
- Flush; 13.20-17.94 mudstona
. 100 Ni Mud, 85 % 2enalilhs
- 14.97.18.48 81 | zs0 15881570 m L
N 74 | 550 arey
: 16.25-16 48 m NI [:
- 18.44-16.50 m =~ 293
I Recoverad as ™|
N sand ]
- 100 -
[~ 16481794 74 .
_ a2 _
C 180472000 1420 3
ISR OVOOUURUIY W N RO . 17ASAT MmN 10 5y
[~ EXPLORATORY HOLE ENDS AT17.94 m ]
Dale Time N
Depth Ml 1| Recordssamples Casing __ Water
Groundwatar Entries Depth Related Remarks * Chiselling
Mo,  Struck  Post strike behaviour Depth saaled From to[m) Dapths(mj  Time  Tools used
- ‘"‘* RS 2ne
=12, mng
None observed {(see Key Shest) 12901253 45mies
1270-12.80 45 ming
12901305 45 mins
13051320 45 mins
Notes: For axplanation of symbeols and Boi
fwﬁiauﬂs an maafnm eathe and recuced Project TWEEN BRIDGE WIND FARM, PHASE 2 rehole
]:v 5 in ;num Stratumn thickness given in brackets Project No, ADDSY BHa
Soll solt-mechanics. imil
Scala 1:50 e} Wﬂicsum;nl‘ mﬂg Euﬂ? Carried out for Morrison Construction Limited Sheet 2 of 2




Borehole Log

Soil Mchanics

Critled  AHPS Start Eqquly , Methods and R Depth fromt  to Diameter  Casing Depth | Ground Lavel -
Dande 175 Beretta T51 ta0m  12.38m  200mm 12.38m Coordinates E 472342.00
Logged  PM End Cahle percussion boring. Ralary core drilling (GBS siza using mud 12.30m  1684m  14Emm 16, 54m Natloraé Grid N 413158 00
Checked RH 0704003 fush, Chainage
Samples and Tests Strata
Dats Time Dascription [ Depth,Level! Backfill!
Depth Type & No Records Cash Water (Thicimessy | 9% l n
- 010050 B1 0,00-1.20 m Hand dug Soft dark brown slightly sandy CLAY. N Y
: nspection pll {TOPSO".} ] (0.50) \\
L os0120 B2 q 050 :
B Soft grey mottied brown sandy CLAY . = — k
N m — “
- ] o=, 1) R |
B . _ 1 140 : \
- 1504195 u3 48 blows 1.50 dry] Firm thinly laminated brown sandy CLAY — f— —
205 Da ] L — k :
_ ] [~
- 250-2.95 SPTS He12 (2,372,343 2.50 ary - — ™ ]
B 2.50-2.95 D5 - {2.40} . .
- 250300 BE T L, \ .
3 EREEI N
- 350-3.95 uy 40 blaws 3.00 ary N _ — :
- ] —
- a0 Wiga " - 3.80 ——
= Medium dense light brown medium o coarse E Vet
[~ am D8 SAND ]
L 450495 SPTS Nel0 222523 | 4.50 370 ] B
- 450500 B10 b A
[~ 450495 D9 7 Lt
C 1 esy |~
—  6oosas SPTS N=13 {2.32,4,4,3) 5.00 4.40 - - 0.
- B.00-6.45 o1 : -1 . .
- 500700 812 ] .
u . . §
) D12 d 730 -
n Soft brown sandy CLAY - M \
- 7.ED-TES SPTS N=9{1,372,2,2,3) 1.50 .80 7.50 " g
- 750795 014 Medium dense brown fine to madium SAND 7 o e N
- 750800 B 15 ] | . \
— I T U
- - ] a0 [ 2 \
= Medium dense red dark brown clayey fine o - Lt "
— 900945 EPTS M=15 (3,4/4.3 4 4) .00 1.00 medium SAND — — .
B 9.00-9.45 D16 - R
- 9.00-1000 Bi? 7] —
- 1 e [ 7] \
: -—r--—-————_—.—. - - _ =
Depth Type & No Records Date w:lt:r Stralum continues 1o 11.00 m
Groundwater Entries Depth Related Remarks * Chigelling
No, St{run];k Post sirike behaviour Depih seal?i ) From  to{m) Depths (m) Time  Tools used
] "
1 3.80 Roseto 2.60 m after 20 minites. -
Netes: For explanation of symbols and
e o o e shae{“ﬂ Gepe and eckced Project TWEEN BRIDGE WIND FARM, PHASE 2 Borghole
invtg;tllqgiu%ﬁl Stratumn thickness given in br ] . Project No. ASGE7 BH1 0
Sal wew Soil-mechanics,com Carriad i i i
Bcale 150 @ 405,24 12002008 135037 MASS ied autfor  Morrison Construction Limited Shest 1 of 2




Borehole Log

Soil Mechanics

Start Exjtipenemé, Methods and Remarks hfrom to -
Driled ~ AHIPS | S tarso0a | Danda 175/ Beretia 181 O bom 1236m omm Jaaam g;?;::-.:t:ﬂ E 47234200
Logged P End Cable percussion boring. Rolary core drllling (GBS st2r} using mud 12.38m  18.84m  146mm 16.64m Mational Grid N 413158.00
Checked RH orioazace | ™5 .
Chalnags
Samples and Tests Strata
Depth Type & No Records Date Time: C=scription Bepth, Leves
#e0 Casing  Water {Cominued from Sheet 1) {Thickness}
- Medium dense red dark brown clayey fine to E
- medium SAND .
- 10.50-10.95 SPTS N=16 (2,4/3,5.4.4) 10.50 T80 :
- 10501085 018 ]
- 10.50-11.00 B9 ]
- : 141,00
- Dense red brown medium to coarse grained 1"
[~ SAND. ]
B {Possible Weathered BEDROCK) R
- )
[ O6/04r2008 -
[ 12.00 B.40 !
— 12001220 SPTS 50 {11,14/50 for SOmm) —_
- 12001220 D20 1
[ 12251248 SPTS 50 {15,10 for 100mmy ?;’2;”"”9 510 ]
[~ 12251238 o) 50 for 30mm} - - : P
B 100 1542009 naoo| Veery weak to weak reddish brown gray szmnry e
- 12381293 15 1238 1261 medium to coarse grained SANDSTONE. sand | 7|
[ ) Fractures are suborizonlal closely spaced ]
- N rough planar E
[ 50 12.03-12.88m C_| {1.20)
— 100 230 Recoveed g5
: 129313.58 74 slightly cleyey -]
[~ 13331343 &0 csaz SAND
- _ _ 12801858 mNI- [T} 45 5o
- Very weak to weak thinly laminated red e
- brown locally grey MUDSTONE. Fractures are ]
- subhorizontal closely spaced rough planar, ]
B 100 N
[ 13581514 91 ]
B 7 Fhush; 12.38-16.64 ] (158}
N hud, 70 % ]
|— Ml ]
- n 15.02-15.14 m NI |"_ 15,14
- 15231530 210 o523 Weak to medium strong orangish brown grey 1
R medium fo coarse gralned SANDSTONE. 13301545 m |
- Fraciures are subhorizonial closely spaced Racovered o= = |
_ raugh planar. 7]
- 100 :
- 15141884 gg = {1.50)
- 1510472000 -]
™ 12,38 R
- 15.80-1864-m-NI-=] 16,64
| EXPLORATORY HOLE ENDS AT 1684 m n
Date Time N
Depth Biw RecordsiSamples | coging  Warer
Groundwater Entries Depth Related Remarks * Chis
alll
Mo, ) St{?l‘l]d' Post strike behaviour Depth seale{:.in ) Fram to{m) Depths |'|:19| Time  Tools used
NO'ES; gﬂ%@”ﬁg@ms and and reciced " Project TWEEN BRIDGE WIND FARM, PHASE 2 Borehole
levels in melras, Siraium thickness given in brackels
i Gepth column, 3 ProjectNo.  ADDST BH10
Snll Mact ety S0l + COm i c t i -
Scale 1:50 @ 06,21 VIO 135030 Carrled out far Mo n ion Limited Sheet20f2




Borehole Log

Sail Mchanica

Drilled  CRIDS Start Equipment, Methods and Remaries Depthfrom o Diamater Casing Depth | Ground Level -
01/04/2008 | Dando 175/Beretta T51 0.00m  11.20m  200mm 11.00m Coardinates E 473041.00
Logged PM End Cable percussion horing, Rotary core drilling {GES size) using mud T1.20m  1520m  146mm 156.20m National Grid N 412568.00
Hush,
Checked RH 07042009 Cheinage
Samples and Tests Strata
Date Time Description Depth, Level Blackfit!
Depth Type & Na Records Gasing  Waler (Thicknessy | -°9°Md
- 0,00-1.20 m Hand a1 -
[ mspeclon gt ¥ TOPSOIL | {0.35)
_ - 3 0a3s -
. Soft o firm grey mottled brown slightly N P— —
- 080-1.00 B1 sandy CLAY . P
B b {0.70} .t
— : - — 105 —
- 115150 B2 Soft to firm thinly laminaled brown sandy ] P— — :
= CLAY with occasional thin laminae of fine E PR
- and medium sand, ] R
I~ 155200 B3 1.40 . nosy  — —
. 155200 UNR 32 blows No recovery dry n T
- : L
- - 210 sl
- Medium dense becoming locse grey brown 1 et '\
_ " . - e ] L]
[~ slightly silty SAND ] BRI \x
» - xr X
- 260-3.05 SPTS N=13{1,1/2,2,2,8) 2,50 230 - el
- 260-3.05 D4 - Ty
[ 260305 BS ] Rl
L~ - o I N
|- = ", - .
= 4 xrox \
: : R 1 ) ¥
_ = ® % .
- g%% SBE s M=t (1,12.2.3.4) 3.50 240 3 A \\\
- 260406 B7 3 o .
— 400408 c825 — S 4 \\
N ; s k
_ ] L
o LI
- 4 80-5.05 SPTS N8 (2101, 1,43 4.50 2.90 -1 ¥ w ¥ x \
- 480505 DB - e, - .4 \\
- 460505 B9 ] .
- E 5.20 < \
- 530565 B10 Firm grey brown sandy slightly gravelly 4 — —
N CLAY. Gravel is subangular to subrounded ] ° . \‘
[ fine and medium of sandstone. i B
" ] Epiar \
B ] L~
L 500645 SPTS =15 [1,213,5.3,4) &.00 150 — .50 \
- 600645 DM ] -
- 600645 B12 - e, ~ ] \
- ; = \
- . T
= 870 = \
- 680.7.20 B13 Very dense yellow brown gray fine and E Y.
o medium SAND ] A \\
- 7] {1.30) - \
= 7.50-7.67 SPTS 50 (46,9 for 20mmeSdit T.50 3.0 -1
- 7.50765 014 = .t N
- 7.50-800 B 15 ] . :
— 0110472008 -1 .
- 7.50 3.40 i [ -
= cz042000 0200 | Very dense brown grey slightly silty 47 Ly
= 830 D15 7.50 £.851 slightly gravelly SAND. Gravel is ] i \
[ subangular fine o coarse of sandstone. N Teofl
[~ 855884 SPTS  [50(25 for S0mmvs0 for 4oy | B.50 120 7] St a
[~ 855885 o7 _ FPery
| B55865 818 ] gL i ;
" - LI |
L 9.00.9.40 B19 — ° % o d \ !
- ] Teow N
_ - ot o .
o ] gl
- D !
- - R 5
[~ ____.___________.._.._____,..____- _____ 9'7 *. &
Depth Type & No Records CI::::E E&g Stratum continues to 11,20 m
Groundwater Entries Depth Related Remarks * Chiselling
Mo. Struck Post strike hehaviour Cegth sealed From  tofm) Deptha{m] Time  Toolks used
{m) {m) 6506680 45mins
1 225 - - 8.55-885 5 ming
890925  4Smins
940875  45mins
985-10.00  45mins
Hotes: For explanalion of IS and
fbbr‘?i For ex oot sn?;‘f“ﬂ" Genthe and recuced Projuct TWEEN BRIDGE WIND FARM, PHASE 2 Borghole
i Gepin gy o umdness gveninbrackets | projectNo,  A908? BH13
Sofl Mechanl mrechanics. (] I
Seae 150 s vk rechenics com Camiedotfor  Morrison Construction Limited Shest 1 of 2




Borehole Log

Soil Mechanics

Drlited  CRIDS Start Equipment, Methads and Remarks Depthfrom to Diameter Casing Depth | Graund Lewvel -
e 010472000 | Dando 175/Berslla T51 0.00m  11.20m 200mm 11.00m Coordinates E 473041.00
Logged PM End Cabile parcussian boring. Rolsry cora drilling (GBS size) using mud T1.20m  15.20m  146mm 15.20m Natlonal Grid N 41256800
Checked RH 0740442000 fush, ¢h
ainage
Samples and Tests Strata
Date Time Description Depth, Lavel
Depth Type & o Records Casing  Water {Continued from Shest 1) (Thicigiess)
- 10.:10-70.20 SPTS |50 (25 for S6mmySH for 45mm)| 10.00 1.50] WVery dense brown grey slightly silty -
- 10.10-10.20 D20 slightly gravelly SAND. Gravel is .
[ 1010-10.20 B subangular fine to coarse of sandstone, N
n 11,10-11,19 SPTS |50 (25 for 4Smav5Q ior 40mmy| 11.08 1.70 - 1120
— 11101520 Dz " " = E
- 11101120 ap3 gamaizate | o] Weak fo medium strong grey medium to BRI
- NI . —] coarss grained SANDSTONE. Fractures are 7
- 72 v7i042008  0800| subhorizontal, very closely to closely Tréasem L
- 11201220 83 11.00 18%] spaced, rough, planar, stained orange sand
- 2% brawn, infilled with crange brown sandy up 7
—. 190 o 10mm. —
- 12141220 524 ]
= 12.27-12.20 m NI = -
- ] :
— -
- 12.56-1262 m N} =] ’
B 12.75-12.80 m C ] ¢
100 +
B raanvered a5
[ 122011370 ?g sandy gravel — E
- . 13071334 m1 [
N P, 00 % No. subvertical [ 1 w2
- ' undulose rovgh L -
- traclure, suriace | p
B stalned brown "
B NI 13.54-13.58 mN| 7] H
_ BO 7 .
B 210 N H
— — L
- -] L]
— _ -
L
- 100 N :
[~ 137041520 od 7] .
- 56 - M
- -1 L]
| — L]
_ 1 L]
"
[— N7/04/2009 — T
- 15.20 15.05-15.10 m Ni & .
. 16.42-16:18-mNi-=—] 1520 *
- EXPLORATORY HOLE ENDS AT 15.20m N
Depth ﬁ IF Records!Samples CE;?E m
Groundwater Entries Depth Related Remarks * Chiselling
No. Strixk Post strike behaviour Bepth sealed From  1o{m) Depths fm}  Time  Tools used
m) (m) 10.35-10.70 45 mins
10.70 -10.80 45 mins
10.95-11.20 45mins
11.20-11.35 45mins
11.35-19.45 45ming
Nates: For explanalion of symbols and ect TWEEN hole
lab};e\qialianl? g6 kay sheﬁ!_ All depthes and reduced Proj BRIDGE WIND FARM, PHASE 2 Bore
i:vde:tqu c.rran1a u:: Stralum thickness given in brackels Project No, ADDST BH1 3
S0 Mechanics wave.scil-mesharkos,com Carrled out
Scale 1:50 [C] e scl-mesh s com ed out for  Mordson Gonstruction Limited Sheet 2 of 2




Borehole Log

Soail Mchanics

Drillad  AHIDS Start Equipment, Methods and Remaris from 1o Casing Bepth | Ground Level -
31/03r2009 | Dando 175/Baratla TE1 0.00m  16.50m 16.44m Coondinates E 47360694
Laogged PM End g::!le"‘f:r:cussbn boting, Rotery open hole dréling (GBS slzs) using 16.5¢m  22.50m 22,50m National Geld N 412541 27
Checked RH 060472009 Chainage
Samples and Tests Strata
Bate Time Description Cepith, Level Backhll
Depth Type & No Records Casing [Til‘l:llﬂ'l) Legand | ™
- 010100 51 0.60-1.20 m Hand dug Saft brown sandy CLAY i N
- inspecton pil {TOPSOIL} -
- 1 o \
o180 B2 : 1 100
- Plastic dark brown clayey pseudo-fibrous -~ i, — \
B PEAT ] —aie
L 15085 U3 17 biows 1.50 dry ] e, —
[~ 3 —Mi \
- . {1.60) £ Z—
[~ 208 D4 - —Vg |
_ 3 oo—| I
[ os020s SPTS Ned (1,4110,1 2.50 dry ] se0 —\i \
B 50-2.95 D5 i T
| %50-3.00 BE Very sofl brown sandy CLAY - [ \
- - {0.80) : \\
B — . 1 340 L \
- 350395 uy 25 blows 2,00 dary] Firm thinly laminated brown sandy CLAY - H—  —— \
B ] - \\
™ 405 DB ] o \
_ ] Lo
- 450405 =9 (1,23,2,2,2) 450 dry , F— A
- 450500 810 - - - \\
e | N
N 11/03/2008 : {4.80 ¥ \
» 8.00 dry . ) L=
[~— 600645 un 47 blows - .
- 0170472000 080D E - 7
_ 5.00 tiry ] I
~ ] . M
B 6.55 D2 . X - \
- - — ] QV
C 750708 SPTS N=13(2.202,3.4.3) 750 dry ] T $
o 7.80-7.95 13 - —_ )
- 750400 g1 ] -7 \\
= 8.20 D252 - 8.20 '—~'-|v_‘-1\
- ’ Mediumn dense becoming red brown slightly 47 Wty
n silty fine to coarse SAND ] L] ~
- -1 4 . 'K' x
5 N P \
= - "o
—  9.00-0.45 SPTS NE16 [3.2/4,4,4,4) 9.00 570 - L \
- 900-9.45 D15 N ¥ “ ¥
- 900-10.00 B16 N NN
- - . ‘!' !‘ ",
_ ] C oy Ty N
- - LI 4
- . a4 "
L i ] \
____________________________ ™ x Y
Depth Type & No Recorts Casing__ Watar | Stalum coniinues 0 15.60m
Groundwater Entries Depth Relabsd Remarks * Chiselling
Mo, St{u?k Post strike betaviour Depth seale{d ) From to(m) Dapthsim) Time  Toaols used
m, m,
1 820  Roseto 6.40 mafter 20 minutes, -
Neotes; Far neion of s ls and
abbmmbm‘;e o o m dbpis and recucsd Project TWEEN BRIDGE WIND FARM, PHASE 2 Borshole
z\rgelzti'['\ ér;::ﬁ Siratum thicknass given in brackels Project No. 18057 BH 1 6
Soll pivie-S0 Carried j
Scale 1:50 9 408,29 V2OGZ00L n::’a;; 2 putfor  Momison Gonstruction Limited Sheat 1 of 3




Borehole Log

Sail Mcha nics

Drilled  AHDS Start Equlpment, Methods and Remarks Depth from o Ciameter Casing Depth | Ground Level -
A1032008 | Dando 175Marella T51 0.00m  16.50m  200mm 16.44m Coordinates E 473506.94
Logged PM End Cable percussion baring. Rolary apen hole drilling (GRS size) uslng 16.50m  22.50m 146mm  22.50m Natiosal Grid N 412841.27
RH mud flush, -
Checked 0610452008 Chainage
Samples and Tests Strata
Date Time Description Depth, Lavel Bacidillr
De Type & No pl
- w Recards Casing  Water {Continued fram Sheet 1) {Thickness) | o8¢
L Medium dense becoming red brown slightly - w
- silty fine to coarse SAND ] o]
N - *r X
- 10.50-10.95 SPTS Ne14 24404 10.50 888 - T
- 10.50-10.85 D17 m L
- 10.50-11.00 B18 7] M
[ ] w g
s pu— e 3 o
= -] » ® . - . L |
= -4 . ETOE
" ] -5
- 1 ®OLE
- ] k- x,
B ] I
_ ] ™ . x
- . 7400 [ o)
— 12.00-12.45 SPTS N=26 (3,35,7,6,8) 12,00 .70 — Ak, T
- 12004245 D19 ] N
[~ 12001200 820 7l x Lx .
n o LI
- ] LN
-t x
= . = X . = . b
- ;] SEA
- N AR
— — LIS
n E le iy
= — 'yt
— - k] x
- 13.50-1285 SPTS N=26 [5.845.7,7.7) 13.50 840 - e .
- 13,50-12.95 b2 - CoeLt
- 13.50-14.00 B22 7] y ¥
o - LAY T
— - e *®,
= — 't e
= - b x
= = [+ ¥ . = . o
- = I L
- ] NN
| ] " '.)( -
b= — o L
o - R
- - w o
— 15001545 8PTS N=38 (5,677.9.0.11) 15.00 8.50 — FEe
- 15.00-15.45 D23 — B
- 15001560 B24 . et
| ] L] ‘.)( -
n . e .
- 16.60-16.00 B25 - - 15.60 £z
= Dense light brown slightty silty fine and -
N medium SAND, h
— - (0.30)
- D1/04/2008 .
- 5.44 R
- 16.50-18.563 50 {25¢50 for 50mm) - = 16.50
-~ 16.50-16.62 108 E NI osim4/2008  0son] Very weak fo medium sfrong red brown grey recgvered o |
- 165017.00 18 | M 16,44 medium to coarse grained SANDSTONE. sand | |
B 0 | = Fractures are subhorizontal, very closely R
o to mediurn spaced, rough, planar. 16.95-17.06 m (|
[~ recovered a5 -]
- sandy pravel
[ 100 .
[ 17.00-18.35 92 R
- 17.7817.88 55 527 -
o 18.30-18.35 m NI C]
. 18541885 cs 24 7
- - £4.40
N [ 3
— 100 | 120 -]
- 18.25-1985 95 | 280 _
- &3 R
o Flugh; 18,50.22.50 7
- 100 % _l
N 19,75-10.80 m C
= meoversd a5 -
Depth ﬁ ¥ Records/Samples C:g:lﬁg E;‘; Stratum continues 1o 20,50 m
Groundwater Entries Depth Related Remarks * Chiselling
No. St[ru?k Post strike behaviour Cepth sule':d ) From  to(m} Dapthsim) Time  Toolsused
m, |
Netes: Far explanafion of and
;‘;‘;&‘{i afions see key sheel. All depihs and recuced Project TWEEN BRIDGE WIND FARM, PHASE 2 Borehole
e de;':l:: m Stratum thickness given in brackats Project No., AQOE7 B H1 6
Soll b sk ]
Scale 1:50 o B 24 13002000 140 AED Carfed outfor  Morrison Canstruction Limited Sheet 2 of 3




Borehole Log

Soil Mechanics

Drilled  AHDS Start Equipment, Methods and Ramarks from to Diameter Casing Depth | Grownd Level -
3140372008 | Cando 175/Barsia TS1 0.0¢m  16.50m  200mm 18.44m Coordinates E 473596,04
Logged PM End fnazhh::;wssion boring. Rotary epan hole drilllng {3BS s/ze} using 16.50m  22.50m  14Emm 22.50m Matianal Grid N 412841.27
i .
Checked RH 06042008 Chainage
Samples and Tesis Strata
e Date Time Ceseriptdan Depth, Level Backfilt
Depth = Records/Sameles | coging  Water {Continued from Shest 2) {Thickness) | -°9*d |
- Very weak to madium strong red brown grey : 18.75m - sand |
- medium to coarse grained SANDSTONE. 20002005 m NI _ -]
- 87 " 20.26-20.20 m =]
- 19852100 74 Fraclures are subhorizontal, very closely aray mudstone  —
- A5 te medium spaced, reugh, planar. 20,47-20.82 m [ -]
— extremely waah L
- aeIoeTm =] 20.90
[— NI Extremely weak to very weak red brown arey T
[~ 50 MUDSTONE. Fractures are subhorizontal, 21.00-21.09m | {0.50)
[ 140 closely spaced, planar, smooth, recovorad as |
- 21.40
- Medium sirong red brown grey SANDSTONE. 215521 ::"‘r‘: - peee
B 100 Fractures are subhorizontal, very closely ' oy | peer
_ 21002250 % M fo closely spaced, rough, planar, i heus
e as
™ &0 ] (1.10) hawse
- 120 - bess
- pw
[ 22,20 m 5mm bed
™ gg’::"zuw af grey modsions ] : E
.. . a2.45-22.50.#-M. = 22,50 -
- EXPLORATORY HOLE ENDS AT 2250 m drilling induced
Date Time N
Depth EEOE ¥ Records/Samples Casirl_g_ Watey
Groundwater Entries BDepth Related Remearks * Chigelling
No. St;'uti:k Post strike hehaviour Depth seallid ) From taim) Depths{m] Tima  Tools used
my M|
Nates: For explanation of symbols and oject TWEE Borehole
abbreviations seeskay shee{nml dsp‘t?s and reduced Pr N BRIDGE WIND FARM, PHASE 2 ore
I_ﬁvdeelztlg metrs.l {ratum thickness glven in brackets Project No, ASOET BH1 6
1:50 i 5ol o ok M:urr-nm Carrled out for Morrison Construction Limited Shest 3 of 3




Borehole Log

Soil Mechanics

Evilfed  AHIMA Start Equipment, Metivods and Remarks Depthfrom  to Diameter  Casing Depth | Ground Level -
Dando 175/Baralla TS5 ¢.00m  13.05m  200mm 13.24m Cacniinates E 474087 00
Logged PM End ﬁ:sh]:e percussion boring. Rolary cors driling (GBS size) using mud 13.85m  24.30m  1456mm 19.20m National Crid M 413180.00
Checked RH 02/04/2000 4 Cheinage
Samples and Tests Strata
Drate Time Cascription Depth, Leves Backfill
Depth Type & No Records Casing {Thickness) Legend |
- 0.00-1.20 m Hand dug Firm brown TOPSOIL B N
- 020120 B1 inspection pil 0.20 7
N Plastic dark brown pseudo-fibrous PEAT 7]  —
[ with occasional cobble size pockets of ] —aMid
- n . — )
- brown sandy clay ] b — \
B 7] 14 N
3 1 o [N
u - . —
[ ] —2i4 \
L 1so18s uz 7 blows 1.50 dry ] i, — AN N
o q 170 —iA
- Lovse grey fine and medium SAND B PR
— 205 D3 7 [ - \
N 1 cos [N
- 250208 $PTS NBO2H2ID | 250 ary 1 - \\
- 250285 D4 B ..
[~ 250275 BS =} 275 T
L 275300 B& Soft to firm thinly laminated brown n = —
— moflled grey sandy CLAY — ]
L 350385 uz 41 blows 3.00 dry - LT ] §
L ] — Y
|~ 405 Da -] — — \
" 450495 SPTS N=9 (1,22,2.2.3) 4.50 dry . = N
- 450500 B10 b —
N 450495 [w} ] 7] {4.05) |- -
B . - —|1
__ _—. . - - -Q\
" so0e4s un 40 blows 8.00 dry - . - &
-~ ass D12 ] . §
L 6o W i6a ] sa0 '
- Medium dense becorning dense red brown - EE e
[— slightly slity SAND ] \
[ 750705 SPTS K13 {2,213,2.3.4) 7.50 5.85 N i \\
- 750795 D13 b .
- 7o B14 ] 0%, \
. ] S i)
- 3 ¥y
B : L™ \
B ] e | IN \
B . k4 x
v o . =
N T xr x| x
[ g00945 SPTS NetS @aHAG4 | 800 0.50 - L \
- 9.00-9.45 D15 n - K,
- .0010.00 16 ] IR Q
" L4
B 1 rx, "
" ] o3 i
- ] PR \
o 3040312008 E X .z
- 10,00 7.40 - 3 o
Date Tme [~ T T T T T T T T
Cegpth Typ= & Ho Records Casing  Water Stralum cortlipues to 13.80m
Groundwater Entries Depthy Related Remarks * Chiselling
Na. St{uti:k Paest strive behavlour Depth saal?i From  to |m} Depths{m} Time  Tools used
| m]
1 6,80 Rose to 5.10 m after 20 minutes. -
Notes: For explanatlen of and TWE PHAS Borehole
abbrevislions saaSlrImBQ{ shasl, Al deplhs and raduced Project EN BRIDGE WIND FARM, E2 ore
I[:vdaelm: rrmatmr_‘;e“s:k -atum Ihiclaess given in brackels . Project No. AGOSY BH1 8
|
Scale 1:50 sl m::a V2B Mzmu AGS Camed outfor  Morrison Construction Limited Sheet 1 of 3




Borehole Log

Soil Mechanics

Drilled  AHMA Start Equir t, Mathads and R L Dapthfrom to Dlameter Casing Dapth | Ground Level -
3040372009 | Dando 175/8erena TS1 0.00m  13.B5m  200mm 13.34m Coordinates E 474092.00
Lnugxd :ﬁ End ﬁ:;lle percussion borlng. Relary core ddlling {GBS size) using mud 12.63m  24.30m  146mm 18.20m National Grid N 413150.00
Chec 020472009 Chainage
Samples and Tests Strata
Date Time Description Depth, Level
] Type & N
epth ype & No Records Casing  Water {Contimied from Sheut 1) ({Thickness) Legand
B 3ungrzooe  osoo) Medium dense becoming dense red brown - T vy
- 10.00 2,808 gl il -] = x
I slightly silty SAND 7 ooy be. -0
- —] it X
- 1050-10.85 SPTS N=15 (2,304.4,3,4) 10.50 2,00 - toe e
- 10.50-1085 D17 -] R
[~ 10.80-11.00 B18 N w oK.
- — [ Ly
L - TR
— — Al L]
= . P, T M
= ] LA
- ] . u T
- 1 LA
- - b K.
| - 'x * I
— . o
L 120012.45 SPTS NS5 QAGEI0IT | 1200 4.40 - R
- 1200-12.45 [} - Cos Ty
[~ 12001200 20 h ® w
N 7] - K,
o N  E
_ a b . x ]
- 7 Lk ox)
| - . x: . M
= - LA T
— N 3 *.
o N k3 1: xT
= - x
- 13.40-13.85 8PTS N=50 (8,5/0,14.,14,1) 13.40 5,30 - bx, 7o
[~ 13.40-1385 D21 . L K
B 2110312008 ] N
N 12,54 545 TrETE s T—] 12.80 e
- o1ezo0e  oepel EXIremely weak red brown SANDSTONE T azoL | ] H
L 12.34 i b
LK
| — L
- ] b
[~ 17 ] :
|- 13.85-15.30 a - <
[ i) a .
- . H
b - -
E ] -
- 15.05-15.30 m [ .
— racoverad as | — "
B pravally sand, - - :
- ] Gravalis rounded b4
[~ medium o coarse »|
- of various - M
B lithologles = p
- . :
[ 0 n
[T 15.30-15.80 o Fush: 13.85-18.30 ] :
o 0 Mud, 75 % ] o
= |
N . p4
- - {5.41) .
- - -
= - -
- 16.60-18.13 m [ _] :
_ azel | ] b
= —] L
= _ »
Ll
— = a2l -
u " ] sHEE
16801830 1 ] H p
= v} - bk .
- - = L}
- NI — e rysn
— NI —] [aineie
B - br s -
[ 2 18131828 m | HHE
- 1801846 recovered as m |
- 183 SPT S 50 {9,41/50 far 10, sand gravel. | | 4T
- Gravel ks | - po s *
- 55 subrounded of | | Las M
- Flush: 18.30-18.20 sandsione and |-
[ 18301920 2 e auarte, | SEEEIN
[ 18301370 m =— . :
— 01/04/2000 AZEL [~
- 19.20 18.70-18.90 m | -
- 150 gzraiz009  0a00 ] Very weak to weak red brown grey medium fo sandy um;f b
[ 10201080 oA 19,20 coarse grained SANDSTONE. Fractures are Gravells ]
= 18 subhorizontal, very clossly to medium uanguier to |
- 18701980 cs22 spaced, rough, planar, infilled with up to ta coarse of ]
= sandslone and |
____________________ quadz
Depth ﬁ if Records/Samples CE;‘}:! m Sirabum corfinues to 24.30 m
Groundwater Entries Depth Related Remarks * Chiselllng
No. Sl{n.u]:lr Post strke behaviowr Depth sealeld ' From  to{mj Depthx{m} Time  Tools used
mj im]
Netes; For explanstion of symbiols and B
St s oy e ﬁ% B anrocuces Project TWEEN BRIDGE WIND FARM, PHASE 2 orehole
h"wmgohni:'. um Lhickness given i brackets : Frojsct No. A9DS57 BH»‘[ 8
S0 1A il 4cs.cam
Scale 1:50 {c} e SR eankcs. cam e Carrigd outfor  Morrison Construction Limited Sheet 2 of 3




Borehole Log

Soil Mechanics

Drilled  AHMA Start Equipment, Mathods and Remarks Depth frem  to Dismeter Castng Oepth  { Ground Level -
Ao022009 | Dando 175/Berella Ta1 0.00m 13.85m  200mm 13.34m Coordinates E 474032.00
Logged PM End Cabie percusalon boring, Rolery core driling (GBS skze) using mud 13.85m  24.30m  148mm 18.20m National Grid N 413180.00
flush.
Checked RH CRA042008 Chainage
Samples and Tests Strata
R Date Time Dascription Dapth, Leve! BackfilF
D
epth ap | T | RecordsBamples | coging  water {Continued from Stieet 2) {Thickmess} I
o 5mm with clay z1802m- | )
- 18.92-1921m -]
— recovered 55~
L 100 brown sEghily  —
™ qravelly send. -
- 19802120 gg Gravel s rounded = \
[~ 20752085 cs 23 fine Lo coarse of ]
- varlbus ~
__ Hhologies. |
B 21.18-21.30 m E- \
B gray N
- 291.20-21.30 m NI ] \
N N 21302134 m 7] )
recovered g%
- : 10.20-24. ]
- 254% Flas:l. 1020 % 0 sand 7| (5.09)
— 100 ]
| 21.30-2280 a0 ]
[ 24 ] ‘\
B 22.70-22.76m €] \
racoverad as |
- sand |
| E N
B o 3
. 22B0-24.30 97 N
_ 41 - \
" #2M4/2008 -1 \\
B 1320 I L A P
- EXPLORATORY HOLE ENDS AT 24.30m fectuered a5 1<%
- 3
: a
Depin B v | recormampes | D T
Groundwater Entries Deplh Relsted Remarks * Chigelling
No. Sttrut}zﬂ Post strike behaviour Depth suletd ) From e (m} Cepths im)  Time Tools u=ed
mj m,
Notes: For explanation of s and ect Borehol
fhbwa “Dgsl:tps aes.ke" mﬁ{nﬁf s and reciuced Proj TWEEN BRIDGE WIND FARM, PHASE 2 -]
ervels in metres. ratum thi 5 Qiven In ]
in dlepth colume 8 pets | prolectro.  asos7 BH18
Sall & w50 o
Scale 150 3t zverom s UER) |  Camedoutfor - Morrison Construction Limited Sheet 3 of 3




Borehole Log

Sail Mchanics

Dilled  CRDS Start Equipment, Methods and Ramaris from to Diameter Casing Depth | Ground Level -
3404/200% | Dando 175/Bearatta T51 0.00m  t3.80m  200mm 13.80m Coordinates E472198.13
togged FM End Cable percussion boring. Rotary cora deilling (GBS £lze) using mud 13.80m  1B.15m  148mm 18.15m Nationa Grid N 412553.02
flush.
Checked RH 0ai0al2008 Chainage
Samples and Tests Strata
Gate Tine Description Depih, Level Backhlly
Depth Type & No Records Casing Water {Thickneza) Legend |
| 0.00-1,20 m Hand dug _ N
. spectonpll TOPSOL 3 {0.25) \
[~ 035085 B1 - 035 <
_ Soft to firm grey mottled brown sandy CLAY n ey [— —
B =4 065 -
" oBoaz0 a2 Brown slightly clayey slightly gravelly ] s S N\
- SAND. Gravel is subangular to subrounded - WP \
[— fine to coarse of sandstone. — .ot \
[ | {0.85) T
L _ _ 1 150 Ll \
- 160205 B3 1.50 Soft to firm thinly laminated brown sandy - — —
|- 180205 UNR 15 blows No recovery 1408 CLAY with occasional thin laminae of fine ] L
[~ sand. ] .ot
B 220265 8PTS NeB {1,472,2,2.2) 2.50 2.30 3 | — " \
- 220280 B4 ] . .l
C 2e0a0s D5 . —
- 260305 BB ] =
[ ] .
n A60-4.05 u7 30 blows 3.50 damp 3 4.25) - = \
- 420 D8 . — ] \
C aeo505 SPTS Ne12 (122238 440 dry ] . N
- 460-505 B 10 ] L .t \
[~ 460-505 1) ] ..
C 515560 B 11 ] = — \k
C - - A 575 ., -
- Medium dense brown slightly clayey fine 7] P
" SAND — — 1IN
-  B.10-655 SPTS H=11 (1,242,234 6.05 4.20 ) -1 -,
- 610855 D12 = R \
_ 610655 B 13 ] 1.25) R \
- Flusts; 0.00-12.80 ] — ] N
Walar, 100 % T .
—  7.00-7.40 B14 ' 7.00 — \
R Medium dense brown slightly clayey - ]
[~ slightly gravelly SAND, Gravel is 7] NV
N subangular fine fo coarse of sandstone, ., .
- 7.50-795 SPTS N=15 (1,22,3.4.5) 7.50 3.80 E \\
i | o :
- 60795 & n
L eand/2008 n
- 7.50 370 . (175} \
B 05:/04/200%  DAOG - " \
— 7.50 2.3 =] .
- A40-B70 B17 - ‘
_ - - 4 675 \
B Dense red brown slightly sitty slightly ]
_ gravelly SAND. Gravel is subangular fine —]
- 210822 SPTS |50 (25 for B5mmy'S0 for S5mm)| 9,00 2.70] to coarse of sandstone. -1
- 910925 D18 . N
910925 B 18 3
C 70010 B20 N
- . o 2
Depth Tyne & No Records oty Vammer | Stratum conlinues to 13,80 m
Groundwater Entries Cepth Related Remarks Chizelling
No, Struck Post strike behaviour Depth sealed From o {m) Depths{m) Time  Tools usad
(m) (m) 870-7.05  45mins
1 570 - - 920-855  45mins
970-10.05 45mins
Noles; For explanation of symbals and TWEEN Boreh
abbreqiailnm%se ey shee{ ﬂl dapths and reduced Project BRIDGE WIND FARM, PHASE 2 ole
I.u;vdeai;tarr: m,l Siratum thickness given in brackels - Project No, ABO57 BH22
SoM :soll-mechasics.com
Scale 150 O e e onaion vy LA | Cwmied outfor  Morrison Construction Limited Sheet 1 of 2




Borehole Log

Soil Mechanics

Driled  CRDS Start Equipment, Methods and Remarks Depthfrem {0 Dianater  Cesing Depth || Ground Leved -
03042000 | Dendo 175/Berella TS5 0.00m  {13.80m  200mm 13.80m Coordinates £ 472198.13
Logged PM End Cable percussion bodng. Retary core drifling (GBS siza) using mud 12.80m  18.15m  148mm 18.15m Natfonal Grid N 412553.02
flush,
Checked RH 080412009 Chainage
Samples and Tests Strata
Date Time Cescription Papth, Leval Becidilly
Depth Type & No Recartds Casing Niter {Continued fram Sheet 1 {Thickness) Legend | ©
- Dense red brown slightly silty slightly B
- gravelly SAND. Grave! is subangular fine 7]
- to coarse of sandstone. i
C 10.60-10.71 SPTS  |50(25 for 60mmY50 for S0ver) | 10.50 308 B
- 10801070 o2 =
- 1080-10.70 B2 ]
—  11.00-11.40 BZ3 —
- ] {5.05)
C 1240-1222 SPTS |50 (25 for 7OmmVS for 45mm) | 12.00 360 -
12104225 024 y
12101225 B25 ]
- 12801310 B2 .
L 13701381 SPTS |50 (25 for 65mmvS0 for 40mmj| 13.85 3.85 u [P
- 13701380 BpF " - d
- 13701280 Bbs Weal to medium strong red brown medium to wzor | |
— NI 0810412008 coarse grained SANDSTONE. Fractures are ]
- 1255 4.24] subhorizenial, closely spaced, rough, 14159436 m [
= &1 planar. ragovered as | -
[” 14461458 34 o zq | 08042008 02522 siighly siky sand
- 13801515 15 ' -
- 15,08-15.15m 1 [
[ Ne. subverical — -
- rough planar =
- fracture -
~ 100 ]
- 15151665 %9 Flush: 13.80-1.15 1
[ 43 Ml I.sl'tﬂut:l, 100 % - {4.35)
- % ’
= 180 a
[ 16.62.18.65 m N| =_|
B 100 3
- 16851815 0 a
- 17531783 % 520 7]
[ 17.64-17.88 m =]
- fracture infllad |
_ wkh gray -
- 08/04/2008 mudstone =i
[ESRRPSRUTVRPUINSS A S N I S . ‘B-Q:%Z!.Q:g,‘?.ﬂ‘,l.ET 18,15
= No. subverical —f 19
B EXPLORATORY HOLE ENDS AT 1815 m smooih planar |
- iraclure, driling
= mduced
- 18.09-1895 mN| 7]
Depth B | recorsisamptes | Do T Time
Groundwater Entries Depth Related Remarks * Chiselfing
No.  Struck  Post sirike hehaviour Depth zealed From  to{m} Ceptha(m) Time  Tocks used
{m} {m} 10.80-11.15 45 mins
11.60-11.95 45 mins
12351270 45 mins
13.10-13.40 45 ming
1380-12.90 45 mins
Moles: For explanation of symbeis and ect TWE PHAS Borehole
s vre e srﬁ:{ A s e Proj EN ERIDGE WIND FARM, E£2
evels in metres, Stralum thickness. RFEn N D 1
n epih conemn, 9 acket Project Mo, ASOS7 BH22
= w5l com tructi
Scale 1:50 @ 40824 1 A0 116102 Genied autfor  Morrison Cons on Limited Sheet 2 of 2




Split Tube Sample Description

(b

Sail Mechanics

Borehole No

CPT2

Sample No

1

Sarnple Depth, mBGL

4.00 - 5.00

Sample Type

MQSTAP

Description

4.00-4.17m

Brown slightly fine sandy SILT.

4.17-4.95m
Soft brown CLAY

4,95-5.00m
No recovery

Sampling information:
Blow Count

Recovery

4.00

5.00

Remarks:

mm

Noles:

Project TWEEN BRIDGE WIND FARM, PHASE 2

Praject No, AIDST
Carrled ot for Marrison Gonstruction Limited

Bh No/Depth
CPT2




Split Tube Sample Description

¢

Soil Mechanics

Borehole No

CPT2

Sample No

2

Sample Depth, mBGL

600 -] 7.00

Sample Type

MOSTAP

Description

6.00-6.15
Soit brown silty CLAY

6.15-6.65m

Soft thinly laminated brown CLAY with rare partings of fine sand

6.65-6.96m

Soft thinly laminated brown CLAY

B.96-7.00m
No recovery

Sampling information:
Biow Count

Recovery

6.00

7.00

Remarks:

mm

Noles:

Projact TWEEN ERIDGE WIND FARM, PHASE 2

Project No, ABUSY
Carried out for Morrison Construction Limited

Bh No/Depth
CPT2




Split Tube Sample Description

(

Soil Mechanics

Borehole No

CPT3

Sample No

1

Sample Depth, mBGL

300 |- 4.00

Sample Type

MOSTAP

Description

3.00-3.53m
Soft brown CLAY

3.53-3.79m
Brown clayey SILT

3.79-3.84m
Soft brown CLAY

3.84-3.97m
Brown clayey SILT

3.97-4.00m
No recovery

Sampling information:

Blow Count

Recovery

3.00

4.00

Remarks:

mm

Notes:

Project TWEEN ERIDHGE WIND FARM, PHASE 2

Profect No. AS057
Carviad out for Morrison Constructlon Limited

Bh No/Depth
CPT3




Split Tube Sample Description GID

Soil Mchanics

Borehole No CPT3
Sample No 2
Sample Depth, mBGL 5.50 - 6.50
Sample Type MOSTAP
Description
5.50-5.64m 5.50
Soft brown CLAY 1
5.64-6.35m -
Soft thinly laminated brown silty CLAY with occasional dustings
of fine sand and silt on laminae .
6.35-6.50m |
No recovery
6.50
Sampling information: Remarks:
Blow Count
Recovery mm
Noles: Project TWEEN BRIDGE WIND FARM, PHASE 2 Bh No/Depth
Project No, A9057 CPT3
Carried out for Mormrison Construction Limited




Split Tube Sample Description G]D

Soil Mechanics

Borehole No CPTY

Sample No 1

Sample Depth, mBGL 3.00 - 4.00

Sample Type MOSTAP
Description
3.00-3.51m 3.00
Soft brown CLAY i
3.51-3.60m

Soft thickly laminated brown silty CLAY

3.60-3.73m
Brown clayey SILT with rare partings of fine sand and silt

3.73-40m
Soft to firm thinly laminated brown CLAY

4.00
Sampling information; Remarks:
Blow Count
Recovery mm
Noles: Project TWEEN BRIDGE WIND FARM, PHASE 2 Bh No/Depth
Project Ne, AIDG? CPTY
Carried out for Maorrisan Consiruction Limited




Split Tube Sample Description GD

Scil Mechanics

Borehole No CPT9
Sample No 2
Samplé Depth, mBGL ' 5.50 - 6.50
Sample Type MOSTAP
Description
5.50-5.74m 5.50
Brown clayey SILT i
5.74-6.42m -
Soft thinly laminated brown CLAY with occasional dustings of sift
and fina sand on laminae J
6.42-6.50m -
No recovery
6.50
Sampling information: Remarks:
Blow Count
Recovery mm
Notes: Project TWEEN BRIDGE WIND FARM, PHASE 2 Bh No/Depth
Project No. A9057 CPTY
Carrigd out for Marrisen Construction Linvted




Split Tube Sample Description G[D

Soil Mechanics

Borehole No CPT17
Sample No 1

Sample Depth, mBGL 4,00 - 5.00
Sample Type MOSTAP

Description

4.00-4.20m 4.00
Brown slightly sandy SILT

4.20-4.40m
Soft brown slightly sandy CLAY

4.40-4.45m
Brown slightly sandy SILT

4.45-4,71m
Soft brown slightly sandy CLAY. Locally speckied grey.

4,71-4.90m
Brown slightly sandy SILT i

4.90-5.00m -
No recovery

5.00
Sampling information: Remarks:
Blow Count

Recovery mm

Notos: Project TWEEN BRIDGE WIND FARM, PHASE 2 Bh No/Depth

Project No, A2057 CPT17

Carvriad out tor Mosrison Construction Limited




Split Tube Sample Description (qD

Soil Mechanics

Borehole No CPT17

Sample No 2

Sample Depth, mBGL 850 |-| 750

Sample Type MOSTAP
Description
6.50-7.16m 6.50
Soft brown slightly sandy CLAY with frequent thinly to thickly i
laminae of light brown slightly sandy silt
7.16-7.23m ]
Soft brown slightly sandy CLAY J
7.23-7.28m i
Light brown fine and medium SAND
7.28-7.35m ]
Soft brown slightly sandy CLAY -
7.35-7.50m i
No recovery

7.50
Sampling information: Remarks:
Blow Count
Recovery mm
totes: Project TWEEN BRIDGE WIND FARM, PHASE 2 Eh No/Depth
Project No, ASOST CPT17
Carrled out foy Nomison Construction Limited




Split Tube Sample Description

O

Soil Mechanics

Borehole No CPT19

Sample No 1

Sample Depth, mBGL | 450 |-| 5.50

Sample Type MOSTAP

Description

4.50-4.83m
Soft brown slightly sandy CLAY

4.83-4.90m
Soft thinly laminated brown CLAY

4.90-5.32m
Soft brown sandy CLAY

5.32-5.37m
Soft thinly laminated brown slightly sandy CLAY

5.37-5.50m
Soft brown slightly sandy CLAY

4.50

550
Sampling information;
Blow Count
Recovery mm
Notes: Project TWEEN BRIDGE WIND FARM, PHASE 2 Bh No/Depth
Frofact Na. A9D57 CPT19

Carried] out for Morrison Construction Limited




Split Tube Sample Description GjD

Soil Mechanics

Borehole No CPT19
Sample No ' 2
Sample Depth, mBGL 650 (-] 7.50
‘Sample Type MOSTAP

Description

6.50-6.77m 6.50
Soft brown slightly sandy CLAY

6.77-6.80m
Brown slightly sandy SILT

6.80-7.07m

Soft thinly laminated to very thinly bedded brown slightly sandy
CLAY

7.07-7.13m
Soft brown slightly sandy CLAY

7.13-7.23m
Brown slightly sandy SILT

7.23-7.50m
No recovery -

7.50
Sampling information: Remarks:
Blow Count

Recovery mm

Noles: Froject TWEEN BRIDGE WIND FARM, PRASE 2 Bh No/Depth

Project No, A3057 CPT19

Carvtad out for Morrison Construction Limitad




Split Tube Sample Description GID

Soil Mechanics

Borehole No CPT20
Sample No 1
Sample Depth, mBGL 4.00 - 5.00
Sample Type | MOSTAP
Description
4.00-4.34m 4.00

Soft brown slightly sandy CLAY grading to slightly sandy SILT.
Locally speckled light grey

4,34-4.35m
Light brown slightly sandy SILT

4.35-4.88m
Soft bown slightly sandy CLAY. Locally speckled light brown

4.68-4.75m
Brown slightly sandy SILT

4.75-4.90m -
Soft brown slightly sandy CLAY

4.90-5.00m
No recovery -

5.00
Sampling information; Remarks:
Blow Count

Recovery mm

Nales: Project TWEEN BRIDGE WIND FARM, PHASE 2 Bh NoiDepth

Projact No. A%0E7 CPT20

Camvied out for Momizon Construction Limitad




Split Tube Sample Description

(p

Seil Mechanics

Borehole No

CPT20

Sample No

2

Sample Depth, mBGL

7.00 - 8.00

Sample Type

MOSTAP

Description

7.00-7.33m
Brown slightly sandy SILT

7.33-7.79m

Brown slightly sandy CLAY with occasional thin laminae of

slightly sandy silt

7.79-7.86m

Soft brown slightly sandy CLAY

7.86-8.00m
Ne recovery

Sampling information;
Blow Count

Recovery

7.00

8.00

Remarks:

mm

Noles:

Project TWEEN BRIDGE WIND FARM, PHASE 2

Project No. ASDST
Carrlad gut for Morrisan Constroction Limited

Bh No/Depth
CPT20




Split Tube Sample Description G]D

Soil Mechanics

Borehole No CPT22
Sample No 1
Sample Depth, mBGL 3.50 - 4.50
Sample Type MOSTAP
Description
3.50-3,96m 3.50
Soft brown CLAY 1
3.964.11m i
Soft thinly laminated brown CLAY with rare partings of fine sand
4.11-4.20m ]
Soft brown CLAY _
4.20-4.50m i
No recovery
4.50
Sampling information; Remarks:
Blow Count
Recovery mr
Nolas: Project TWEEN BRIDGE WIND FARM, PHASE 2 Bh No/Depth
Project No £2057 CPT22
Carvied out for Mormrison Construction Limited




Split Tube Sample Description G]D

Soil Mechanics

' Borehale No CPT22
Sample No 2
Sample Depth, mBGL 5.00 - 6.00
Sample Type _ MOSTAP

Description

5,00-5.15m 5.00
Brown fine to medium SAND

515-5.77m
Soft brown CLAY

5.77-5.96m
Soft thinly laminated brown CLAY with rare partings of fine sand

5.96-6.00m
No recovery

6.00
Sampling infermation:; Remarks:
Blow Count

Recovery mm

Notes: Project TWEEN BRIDGE WIND FARM, PHASE 2 Bh No/Depth

Project No, ASUST CPT22

Carrled out for Morison Censtruction Limited




Donaldson Associates Limited
Tween Bridge Wind Farm

Factual Ground Investigation Report
E-on UK

APPENDIX B: IN-SITU & LABORATORY TEST RESULTS



LOTT60LdD:ON 10elu0od

¢1dD 1S31 NOILVH13INId INOD JI1V1S

[ sanaw ] yidag

10

11

12

13

14

15

Checked by: Date: Approved by: Date:
Cone Resistance, ¢, [ MPa] Friction Ratio, R, [%]
0 2 4 6 8 10 12 14 16 18 20 0 4 8 12
| | | | | | | | | | | L | | |
I T T T T T T T T T 1
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50
—  Sleeve Friction, fs [ MPa ]
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Location: CPT2 Operator: NF/BR
Cone Used: F7.5CKEH3SW2/B 1701-1274 Date of Test: 18/02/2009

Interpretation checked by:

Ground Level (metres) : 0.000 CPT Rig: GB12

Estimated Soil Type

Soft becoming firm SILT and clay

Loose to medium dense SAND with a very
loose silty SAND bed at 0.8m

Firm to stiff CLAY with silt beds, loose
silty sand beds at 5.2m, 5.4m and 6.6m and
a stiff sandy CLAY bed at 6.8m

Medium dense SAND, locally silty

Interbedded stiff CLAY and loose silty
sand with a medium dense sand bed at 8.8m

Medium dense SAND

Dense SAND

Medium dense SAND, locally silty

Dense becoming medium dense SAND, locally
silty

\

\\Very dense SAND

End of CPT run at 11.34 m

NIV4ANIM 39dld9 NIIML
NOILONYLSNOD NOSIHHOW
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LOTT60LdD:ON 19eluod

Net cone resistance, g, [ MPa ] Exc pp Ratio d,/q,e;  Friction Ratio, R; [%]
00 20 40 60 80 100 120 140 160 180 200 -1 0 10 4 8 12 Estimated Soil Type
l | | | | | | | | | | L | | L | | |
) g X Soft becoming firm SILT and clay
L X X
/ 0.80

Loose to medium dense SAND with a
very loose silty SAND bed at 0.8m

=

LN

Firm to stiff CLAY with silt beds,
loose silty sand beds at 5.2m, 5.4m

and 6.6m and a stiff sandy CLAY bed
at 6.8m

W

AV

e AL //J

NIV4ANIM 39dld9 NIIML
NOILONYLSNOD NOSIHHOW

6.90 +

: Medium dense SAND, locally silty
7.50

Interbedded stiff CLAY and loose

[ sanaw ] yidag

silty sand with a medium dense sand
bed at 8.8m

A

Medium dense SAND

¢1dD 1S31 NOILVH13INId INOD JI1V1S

Dense SAND

Medium dense SAND, locally silty

!

~oooooo\ Dense becoming medium dense SAND,
11.34 locally silty

\

E \\Very dense SAND

End of CPT run at 11.34 m

13

14

15

L T T L

Location: CPT2 Operator: NF/BR

Cone Used: F7.5CKEH3SW2/B 1701-1274 Date of Test: 18/02/2009
Interpretation checked by:

Ground Level (metres) : 0.000 CPT Rig: GB12
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Checked by: Date: Approved by: Date:
Cone Resistance, ¢, [ MPa] Friction Ratio, R, [%]
0 2 4 6 8 10 12 14 16 18 20 0 4 8 12
| | | | | | | | | | | L | | |
I T T T T T T T T T 1
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50
Sleeve Friction, fs [ MPa ]

] % T
3 gh
|| =~ %
E % =
3 I~ >
3 p
] <<
5 }> {5
B —
3 L
- —
-
L e -
.| \
= = {
q — -
3 — = | 4
E P ——
E >
E i —
] e —
a i —
3 —
E T
! I—
4 —_— |

Location: CPT3 Operator: NF/BR

Cone Used: F7.5CKEH3SW2/B 1701-1274 Date of Test: 19/02/2009

Interpretation checked by:
Ground Level (metres) : 0.000 CPT Rig: GB12

Estimated Soil Type

Very soft becoming firm CLAY

Firm SILT with firm to stiff clay beds

Firm to stiff CLAY, locally sandy

Loose becoming very loose silty SAND

Firm to stiff SILT and clay

Medium dense becoming dense SAND

Medium dense SAND with a loose bed at 8.2m
and a medium dense silty SAND bed at 9.9m

Stiff, locally very stiff CLAY

Medium dense SAND, locally silty, with a
very stiff sandy clay bed at 10.6m

Dense SAND with a hard sandy clay bed at
11.7m

Very dense SAND

End of CPT run at 13.61 m
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10
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Net cone resistance, g, [ MPa ] Exc pp Ratio d,/q,e;  Friction Ratio, R; [%]
00 20 40 60 80 100 120 140 160 180 200 -1 0 10 4 8 12 Estimated Soil Type
L 1 1 1 1 1 1 | 1 1 | L 1 | L 1 1 |

E B — [~ Very soft becoming firm CLAY
3 i 0.50 Jx——x—
E { « | Firm SILT with firm to stiff clay
] - >oX beds
g g % 1.60 _ :
g {5 Firm to stiff CLAY, locally sandy
E <>
E pd
| c\
3 &> 5 350 . .
] ;‘ é 3.90 . Loose becoming very loose silty SAND
7 % § 1 Firm to stiff SILT and clay
g 6.60 - -
3 ré 700 Medium dense becoming dense SAND
7 Medium dense SAND with a loose bed
= ; at 8.2m and a medium dense silty
1 SAND bed at 9.9m
5 — i
E = ]
] \1 i
] 10.10E
& T 10.40 Stiff, locally very stiff CLAY
1 —_— ’ -
e P Medium dense SAND, locally silty,
E 11.00 with a very stiff sandy clay bed at
§ | = : 10.6m
! 11.80 1 B Dense SAND with a hard sandy clay
3 : bed at 11.7m
é Very dense SAND
. 13.61 R R
E E End of CPT run at 13.61 m

Location: CPT3 Operator: NF/BR

Cone Used: F7.5CKEH3SW2/B 1701-1274 Date of Test: 19/02/2009

Interpretation checked by:
Ground Level (metres) : 0.000 CPT Rig: GB12
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Checked by: Date: Approved by: Date:
Cone Resistance, ¢, [ MPa] Friction Ratio, R, [%]
0 2 4 6 8 10 12 14 16 18 20 0 4 8 12
| | | | | | | | | | | L | | |
I T T T T T T T T T 1
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50
Sleeve Friction, fs [ MPa ]
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Location: CPT4 Operator: NF/BR

Cone Used: F7.5CKEH3SW2/B 1701-1274 Date of Test: 18/02/2009

Interpretation checked by:
Ground Level (metres) : 0.000 CPT Rig: GB12

Estimated Soil Type

0.30 1

0.90

Very soft CLAY

Firm SILT with a very loose silty sand bed
at 0.5m

Stiff, locally very stiff CLAY, with a
loose silty sand bed at 1.2m

Medium dense SAND, locally silty

Stiff becoming firm CLAY

Firm SILT and clay with very loose to
loose silty sand beds and a loose sand bed
at 3.5m and a stiff clay bed at 6.7m

Dense SAND

Medium dense SAND with a dense SAND bed at

9.6m

10.00 -}
10.20 T

Very stiff becoming stiff CLAY, locally
sandy

Medium dense SAND, locally silty, with a
very stiff sandy clay bed at 10.8m, a

stiff sandy clay bed at 11.7 and a dense
silty SAND bed at 11.0m

12.20

12,96

Dense to very dense SAND

End of CPT run at 12.96 m
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STATIC CONE PENETRATION TEST CPT4
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10

11

12

13

14

15

Net cone resistance, q,,

Exc pp Ratio d /g6t Friction Ratio, R, [ %]

Estimated Soil Type

. 2.0 4.0 6.0 8.0 200 -1 0 1 0 4 8 12
L 1 1 1 1 | L 1 | L 1 1 |
E 1 — 0.30 Very soft CLAY
é Firm SILT with a very loose silty
g 0.90 1 sand bed at 0.5m
§ L 1.50 Stiff, locally very stiff CLAY, with
E S a loose silty sand bed at 1.2m
e i \> 2.20 Medium dense SAND, locally silty
B <
] AN Stiff becoming firm CLAY
] g> > 3.40
] g g Firm SILT and clay with very loose
3 r E to loose silty sand beds and a loose
7 \ sand bed at 3.5m and a stiff clay
3 j> bed at 6.7m
] t \ % 1
] - { ;—i 6.70 ¥
= 7,004 Dense SAND
3 / Medium dense SAND with a dense SAND
7 { bed at 9.6m
] —
: = }
= 1
: — L 10004
= 10.20 1= Very stiff becoming stiff CLAY,
3 /; B locally sandy
= Medium dense SAND, locally silty,
E — % with a very stiff sandy clay bed at
= — 10.8m, a stiff sandy clay bed at
E — R 11.7 and a dense silty SAND bed at
] g 12.20 T 11.0m
é " Dense to very dense SAND
3 12.96 e L
B End of CPT run at 12.96 m
Location: CPT4 Operator: NF/BR
Cone Used: F7.5CKEH3SW2/B 1701-1274 Date of Test: 18/02/2009
Interpretation checked by:
Ground Level (metres) : 0.000 CPT Rig: GB12
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Checked by: Date: Approved by: Date:
Cone Resistance, ¢, [ MPa] Friction Ratio, R, [%]
0 2 4 6 8 10 12 14 16 18 20 0 4 8 12
| | | | | | | | | | | L | | |
I T T T T T T T T T 1
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50
Sleeve Friction, fs [ MPa ]
g “<> r/
g ~—
2
: g\
] =
* N
By I
E —— j
7 §> {
E L‘;,
- —
E /> I
= =
7 /§ — |
E —
3 él
s —
E —
Location: CPT9 Operator: NF/BR
Cone Used: F7.5CKEH3SW2/B 1701-1274 Date of Test: 18/02/2009
Interpretation checked by:
Ground Level (metres) : 0.000 CPT Rig: GB12

Estimated Soil Type

Very soft to firm CLAY with a very loose
silty sand bed at 0.1m

Loose becoming medium dense SAND with a
very loose silty SAND bed at 0.4m

Firm CLAY

Firm SILT with very loose to loose silty
sand beds and medium dense sand beds at
4.9m, 6.3m and 6.7m

Dense to very dense SAND

Medium dense SAND with a medium dense
silty SAND bed at 7.8m and a dense SAND
bed at 8.4m

Interbedded medium dense silty SAND and
very stiff to hard sandy clay

Medium dense to dense SAND

Stiff, locally very stiff CLAY

11.30 |

End of CPT run at 11.30 m
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STATIC CONE PENETRATION TEST CPT9



Net cone resistance, q__. [ MPa] Exc pp Ratio d,/q,e;  Friction Ratio, R; [%]

net

0.0 2.0 4.0 6.0 80 100 120 140 160 180 200 -1 0 10 4 8 12 Estimated Soil Type
Il Il Il Il Il L Il Il I} L Il

LOTT60LdD:ON 19eluod

<~

Very soft to firm CLAY with a very
loose silty sand bed at 0.1m

Loose becoming medium dense SAND
with a very loose silty SAND bed at
0.4m

2

Firm CLAY

WY

3.90 §

NIV4ANIM 39dld9 NIIML
NOILONYLSNOD NOSIHHOW

Firm SILT with very loose to loose
silty sand beds and medium dense
sand beds at 4.9m, 6.3m and 6.7m

6.70

Dense to very dense SAND

7.50
Medium dense SAND with a medium

[ sanaw ] yidag

dense silty SAND bed at 7.8m and a
dense SAND bed at 8.4m

Interbedded medium dense silty SAND

61dO 1S31 NOILVHL13INId INOD DI1V1S

and very stiff to hard sandy clay

Medium dense to dense SAND

PamiYA
YT WA S [

Stiff, locally very stiff CLAY

K End of CPT run at 11.30 m

12

13

14

15

L T T L

Location: CPT9 Operator: NF/BR

Cone Used: F7.5CKEH3SW2/B 1701-1274 Date of Test: 18/02/2009
Interpretation checked by:

Ground Level (metres) : 0.000 CPT Rig: GB12
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STATIC CONE PENETRATION TEST CPT11

Contract No:CPT091107

NF/BR

Operator:

CPT11

Location:

17/02/2009

Date of Test:

F7.5CKEH3SW2/B 1701-1274

Cone Used:

Interpretation checked by:

CPT Rig:

GB12

0.000

Ground Level (metres) :
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STATIC CONE PENETRATION TEST CPT11

Contract No:CPT091107

NF/BR

Operator:

CPT11

Location:

17/02/2009

Date of Test:

1274

F7.5CKEH3SW2/B 1701

Cone Used:

Interpretation checked by:

CPT Rig:

GB12

0.000

Ground Level (metres) :



Date:

Approved by:

Date:

Checked by:

MORRISON CONSTRUCTION
TWEEN BRIDGE WINDFARM

/

J

~ EndofCPTrnat679m

Medium dense SAND with a loose silty SAND
bed at 5.1m
Medium dense SAND becoming loose silty

Loose, locally medium dense SAND with a
k \SAND with a very stiff clay bed at 6.6m

firm to stiff sandy clay bed at 1.9m and a

Estimated Soil Type
Soft becoming firm CLAY, locally sandy
very loose silty SAND bed at 2.0m

with a very loose silty sand bed 0.3m
Firm becoming soft CLAY, locally sandy
Interbedded very loose to medium dense
SAND, locally silty, and firm to stiff

Soft to firm SILT and very loose to loose
becoming hard clay

sand
\Very dense silty SAND
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STATIC CONE PENETRATION TEST CPT13

Contract No:CPT091107

NF/BR

Operator:

CPT13

Location:

18/02/2009

Date of Test:

F7.5CKEH3SW2/B 1701-1274

Cone Used:

Interpretation checked by:

CPT Rig:

GB12

0.000

Ground Level (metres) :



Checked by: Date: Approved by: Date:

Cone Resistance, q, [ MPa] Friction Ratio, Rf [ % ] — Pore Pressure U, [ MPa]
2 4 6 8 10 12 14 16 18 20 O 4 8 -0.2 0.0 0.2 0.4 0.6 0.8
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Sleeve Friction, fs [ MPa ] —  Pore Pressure U, [ MPa ]
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Location: CPT13 Operator: NF/BR
Cone Used: F7.5CKEH3SW2/B 1701-1274 Date of Test: 18/02/2009

Ground Level (metres) : 0.000 CPT Rig: GB12



MORRISON CONSTRUCTION
TWEEN BRIDGE WINDFARM

Friction Ratio, R, [ %]

Exc pp Ratio d /g6t

Net cone resistance, q,, [MPa]

4.0 12.0
T L |

Estimated Soil Type

1

0
[

16.0 18.0 200 -1

14.0

8.0 10.0

6.0

2.0

0.0

!
!
/
!

1

Loose, locally medium dense SAND

with a firm to stiff sandy clay bed

at 1.9m and a very loose silty SAND

Medium dense SAND with a loose silty

SAND bed at 5.1m

Medium dense SAND becoming loose
End of CPT run at 6.79 m

Firm becoming soft CLAY, locally
bed at 2.0m

sandy
dense SAND, locally silty, and firm

Soft becoming firm CLAY, locally
sandy with a very loose silty sand
Soft to firm SILT and very loose to
loose sand

Interbedded very loose to medium
to stiff becoming hard clay

bed 0.3m

\\bed at 6.6m
' Very dense silty SAND

\

h \ silty SAND with a very stiff clay
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STATIC CONE PENETRATION TEST CPT13

Contract No:CPT091107

NF/BR

Operator:

CPT13

Location:

18/02/2009

Date of Test:

F7.5CKEH3SW2/B 1701-1274

Cone Used:

Interpretation checked by:

CPT Rig:

GB12

0.000

Ground Level (metres) :



Date:

Approved by:

Date:

Checked by:

MORRISON CONSTRUCTION
TWEEN BRIDGE WINDFARM

A
Y
I
I
I
I
= I
it I
5] I
Q I
S| x =
< I
o <| |0
g al o g e
()] zZ
~ 3 & < 1o
= c [ [%) [ -
[S] [a)] O & =
%) zZ Tl » g ,rTl
5 < = gl & a cl N
9] 0 < S| 2 (o)
g o |W 2| B 4 gz 1O
0 o B ®© < < 0w
£ S |z c o E| © =10
@ L %5 El £ @ 2| o <o
w o | ® > =2 2 B2 Al 0I5
= = c | < L
e] T | > o] £l o Z| o
Q | = &) ° T <L @
7] F= o| < o ) c!
o |5 = 3 c 8| e S
2 |a gl O 5 o| 5| @ T
> | > 9 g E S QT 2] >
] T m =0 Q m O T| @
> (> J] L = J| = al >,
,
i T R R R R R R R R T T T T T T T T T T T e e ]
m
©
[
7
— I
X |
— I
> o0
x 2
el !
= I
o I
c |
s ¥
=
] I
L ,
w I
oJ
9. 3
o
I
I
I
,olo.,)%
” <]
I
I
o
QS+
| o
I
I
"o
AN
o
I
I
I
o
N ™
T 4
— TS
I
I
I
Te)
m%?_
=}
I
I
I
—_ 4
0
© TS
o |
= I
- |
o | ﬁ
s © 4+
m (=
< |
5]
- I
L |
7]
o
& <=
o
Q |
c
o |
O |
[}
N+ Q
, ©
I
I
,FO
© W ITITITUTITETITUT I TLE TUE TV L A P C T T T T T AT T T T T T T T T T T T T TV P CL O T O T T T T T T T T TL T T TL T T T mL T T T o o
o — ~ ™ < T} © ~ © o o — [N ™ < 0
— - - — - -

Depth [ metres ]

STATIC CONE PENETRATION TEST CPT14

Contract No:CPT091107

NF/BR

Operator:

CPT14

Location:

17/02/2009

Date of Test:

F7.5CKEH3SW2/B 1701-1274

Cone Used:

Interpretation checked by:

CPT Rig:

GB12

0.000

Ground Level (metres) :
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Location: CPT14 Operator: NF/BR

Cone Used: F7.5CKEH3SW2/B 1701-1274 Date of Test: 17/02/2009
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Contract No:CPT091107
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Depth [ metres ]

STATIC CONE PENETRATION TEST CPT14

NF/BR

Operator:

CPT14

Location:

17/02/2009

Date of Test:

1274

F7.5CKEH3SW2/B 1701

Cone Used:

Interpretation checked by:

CPT Rig:

GB12

0.000

Ground Level (metres) :
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Cone Resistance, ¢, [ MPa] Friction Ratio, R, [%]
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Very loose silty SAND with a soft clay bed
at 0.3m

Firm becoming very soft organic CLAY and
peat with a loose silty sand bed at 1.4m
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Loose to medium dense GRAVEL and sand
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1 X X} Firm SILT with very loose silty sand beds
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1 Firm to stiff CLAY, locally sandy with a
loose silty sand bed at 7.0m
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Medium dense SAND with a loose silty SAND
bed at 7.5m
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Location: CPT17 Operator: NF/BR
Cone Used: F7.5CKEH3SW2/B 1701-1274 Date of Test: 17/02/2009
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Contract No:CPT091107

NF/BR

Operator:

CPT17

Location:
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Date of Test:
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CPT Rig:
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‘<\; : Very loose silty SAND with a soft
\- 0.50 clay bed at 0.3m
f = = Firm becoming very soft organic CLAY
and peat with a loose silty sand bed
N— S ———F— 150 at 1.4m
——1 E
T 2.10 Very loose to loose SAND, locally

silty

Loose to medium dense GRAVEL and

sand

o/
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j 3.00
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b

Firm SILT with very loose silty sand

beds

Firm to stiff CLAY, locally sandy
with a loose silty sand bed at 7.0m
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Medium dense SAND with a loose silty
SAND bed at 7.5m
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Dense SAND

} 8.30
8.90 * _ .
p Medium dense SAND with a dense SAND
bed at 11.0m
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Continued next sheet
Location: CPT17 Operator: NF/BR
Cone Used: F7.5CKEH3SW2/B 1701-1274 Date of Test: 17/02/2009
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Contract No:CPT091107

N N
Depth [ metres ]

STATIC CONE PENETRATION TEST CPT17

NF/BR

Operator:

CPT17

Location:

17/02/2009

Date of Test:

1274

F7.5CKEH3SW2/B 1701

Cone Used:

Interpretation checked by:

CPT Rig:

GB12

0.000

Ground Level (metres) :
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Estimated Soil Type

Very soft to soft CLAY with a firm CLAY
bed at 0.5m

Soft becoming firm SILT

Loose to medium dense SAND, locally
gravelly, with a very loose SAND bed at
1.9m

Firm, locally soft SILT

Firm, locally stiff CLAY, locally sandy
with firm silt beds at 3.3m and 4.3m and
loose silty sand beds at 3.6m and 4.1m

Firm CLAY

Interbedded firm SILT and stiff clay with
very loose silty sand beds at 5.7m and
5.9m and a medium dense sand bed at 7.0m

7.50 FK—X—

Loose becoming medium dense silty SAND

Medium dense to dense SAND

Medium dense SAND with silty SAND beds at
9.5mand 11.1m

Medium dense to dense SAND

Very stiff becoming stiff CLAY, locally
sandy, with a loose silty sand bed at
12.7m

Very dense SAND, locally gravelly, with a
medium dense SAND bed at 12.9m

Continued next sheet
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Location: CPT19 Operator: NF/BR

Cone Used: F7.5CKEH3SW2/B 1701-1274 Date of Test: 17/02/2009
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Net cone resistance, g, [ MPa ] Exc pp Ratio d,/q,e;  Friction Ratio, R; [%]
00 20 40 60 80 100 120 140 160 180 200 -1 0 10 4 8 12 Estimated Soil Type
L 1 1 1 1 1 1 | 1 1 | L 1 | L 1 1 |
] ] i ;
e - §> \éig/ YS(l::))fet (;oatsgf.tS ﬁ] LAY with a firm
e —
E 1.107 - .
:Q Soft becoming firm SILT
3 —~—— 1.50
B D Loose to medium dense SAND, locally
B 2.10 gravelly, with a very loose SAND bed
3 { at 1.9m
% 43 2.80 Firm, locally soft SILT
§ i ¥ Firm, locally stiff CLAY, locally
3 (’ < sandy with firm silt beds at 3.3m
= = — and 4.3m and loose silty sand beds
3 i 4.40 at 3.6m and 4.1m
g 5 Firm CLAY
= —
E 5.50 - -
] g Interbedded firm SILT and stiff clay
= with very loose silty sand beds at
E 2 5.7m and 5.9m and a medium dense
E /’ sand bed at 7.0m
] g——- 7.50 _ _ :
] 7.80 & Loose becoming medium dense silty
3 — : SAND
3 <Z } R Medium dense to dense SAND
] = 9.004" _ -
. o ' Medium dense SAND with silty SAND
E —— beds at 9.5m and 11.1m
E
| ,\ }
= p =
e i — 11.50 .
3 — = Medium dense to dense SAND
5 D p——
] i 12.40 _ —
B = Very stiff becoming stiff CLAY,
E 12.80 locally sandy, with a loose silty
3 sand bed at 12.7m
E Very dense SAND, locally gravelly,
3 with a medium dense SAND bed at
E 12.9m
7 14.60 -
E —_ ™~ 14.94 Continued next sheet
Location: CPT19 Operator: NF/BR
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Location: CPT20 Operator: NF/BR
Cone Used: F7.5CKEH3SW2/B 1701-1274 Date of Test: 17/02/2009

Interpretation checked by:

Ground Level (metres) : 0.000 CPT Rig: GB12

8.60 1

9.50

10.40 1

12.60

13.00
13.30 1

14.10

14.60

Estimated Soil Type

Soft CLAY

Firm to stiff CLAY

Very soft to soft CLAY

Very loose to loose SAND and silty SAND
and firm silt

Firm to stiff CLAY, locally sandy, with a
very loose silty sand bed at 4.9m

Interbedded firm to stiff CLAY and very
loose to loose sand, locally silty

Firm becoming soft SILT

loose SAND becoming medium dense

Dense SAND

Medium dense to dense SAND

Medium dense SAND, locally silty

Dense SAND becoming medium dense silty
SAND

Stiff to very stiff CLAY

Very dense SAND

Continued next sheet
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STATIC CONE PENETRATION TEST CPT20

Contract No:CPT091107

NF/BR

Operator:

CPT20

Location:

17/02/2009

Date of Test:

F7.5CKEH3SW2/B 1701-1274

Cone Used:

Interpretation checked by:

CPT Rig:

GB12

0.000

Ground Level (metres) :
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Location:
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Date of Test:
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Net cone resistance, q__. [ MPa] Exc pp Ratio d,/q,e;  Friction Ratio, R; [%]
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] 0.20 +————_Soft CLAY

] L Firm to stiff CLAY

s 0.90 1

E Very soft to soft CLAY

7 1.40

= g—’ Very loose to loose SAND and silty

1 SAND and firm silt

Bé?

E \? 3.20 _ -

= Firm to stiff CLAY, locally sandy,

= <\ with a very loose silty sand bed at

; é 5? 4.9m

E } <

Bl < |

B — 6.20

3 Interbedded firm to stiff CLAY and

3 very loose to loose sand, locally

= silt

7 — 7.20 y

] Firm becoming soft SILT

= I— 8.00 _ _

5 \ loose SAND becoming medium dense

= —

3 T ~— | 8.60

] — Dense SAND

3 S 9.50

] < Medium dense to dense SAND

7 <

3 = 10.40 . .

B g i Medium dense SAND, locally silty

al s

] :>

] : — 12.60

7 % Dense SAND becoming medium dense

] { 13.00 silty SAND

m 13.30

3 ‘ Stiff to very stiff CLAY

] 14.10 Very dense SAND

i _—

7 — 14.60 1- -

B B Continued next sheet
Location: CPT20 Operator: NF/BR
Cone Used: F7.5CKEH3SW2/B 1701-1274 Date of Test: 17/02/2009

Interpretation checked by:
Ground Level (metres) : 0.000 CPT Rig: GB12
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STATIC CONE PENETRATION TEST CPT20

Contract No:CPT091107

NF/BR
17/02/2009
GB12

Interpretation checked by:

Date of Test:
CPT Rig:

Operator:

F7.5CKEH3SW2/B 1701-1274

CPT20
0.000

Ground Level (metres) :

Location:
Cone Used:
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CPT22
F7.5CKEH3SW2/B 1701-1274

Location:
Cone Used:

Ground Level (metres) : 0.000

Operator: NF/BR
Date of Test: 16/02/2009
Interpretation checked by:

CPT Rig: GB12

Estimated Soil Type

Very loose silty SAND

Medium dense SAND with a loose silty SAND
bed at 1.9m

Firm CLAY, locally sandy, with a very
loose silty sand bed at 2.7m and a very
loose silty sand bed at 4.5m

Firm to stiff sandy CLAY with a loose
silty SAND bed at 5.7m

Medium dense SAND

Interbedded medium dense and dense SAND

8.50 1

< Very dense silty SAND

End of CPT run at 8.50 m
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STATIC CONE PENETRATION TEST CPT22
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Net cone resistance, g, [ MPa ] Exc pp Ratio d /g,o;  Friction Ratio, R; [% ]
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very loose silty sand bed at 2.7m
and a very loose silty sand bed at

4.5m
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Firm to stiff sandy CLAY with a
loose silty SAND bed at 5.7m

Medium dense SAND

Interbedded medium dense and dense

SAND
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b End of CPT run at 8.50 m
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Location: CPT22 Operator: NF/BR

Cone Used: F7.5CKEH3SW2/B 1701-1274 Date of Test: 16/02/2009
Interpretation checked by:

Ground Level (metres) : 0.000 CPT Rig: GB12
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SM Geocone L Y [ wi:o Date : 06/04/2009
Project : Client: Morrison Construction Coneno.:  S10CFIP.361
Location : TWEEN BRIDGE WIND FARM, PHASE 2 Project no.: M9015
Position : CPTno.:  cpt 01 | 13
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Soil Classification (using Fr}

| Friction ratio (Rf) in %
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|Cone resistance {qc} in MPa | |Sleeve friction (fs) in MPa | |u2 in MPa
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Sail Classification {using Fr)
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Soil Classification (using Fr)

| | Friction ratio (Rf) i %
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MORRISON CONSTRUCTION _l'-“GRU

TWEEN BRIDGE WIND FARM SITE INVESTIGTION

EXECUTIVE SUMMARY

e This report documents the results of the field work undertaken as part of the Tween

Bridge Wind Farm geophysical investigation.

e The overall brief was to provide an analysis of seismic cone penetration test (SCPT) data

at eleven CPT locations.

e Specific objectives were to provide a commentary on the acquisition of SCPT
measurements, calculate shear wave velocities for each measurement and derive values
of shear modulus.

e The seismic source utilised for the SCPT tests produced horizontally polarised, vertically
propagating shear waves, therefore, all dynamic moduli derived from measurements

taken on site are confined to this plane only.

o No assessment of anisotropic stiffness can be made using the data acquired by SCPT
methods.

e Seismic data quality was generally sufficient to provide estimates of shear wave velocity

as a function of depth.
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INTRODUCTION

General

This report documents the acquisition, processing and interpretation of geophysical
data (SCPT measurements) that formed part of the Tween Bridge Wind Farm site

investigation, undertaken between 16" — 19" February, 20009.

The Brief

The overall brief was to acquire and provide an analysis of SCPT data in the vicinity

of eleven test locations.

Specific objectives were to:

o provide a commentary on the acquisition of seismic measurements
. calculate shear wave velocities for each measurement

. derive values of shear modulus

Definitions

A list of abbreviations and acronyms used in this report are provided below:

Vs, = Vertically propagating, horizontally polarised shear velocity
Gun = Shear modulus (derived from Vs,;, data)
Pb = Bulk density

Measurements obtained during SCPT investigations are considered to exert very
small strains. For this reason, all moduli mentioned here within should be taken to be

small strain moduli.

Service Constraints

Appendix B1 “Service Constraints”, outlines the limitations of this report, in terms of a
range of considerations including, but not limited to, its purpose, its scope, the data
on which it is based, its use by Third Parties, possible future changes in design
procedures and possible changes in the conditions at the site with time. The

Appendix represents a clear exposition of the constraints, which apply to all reports
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issued by Fugro Aperio Limited. It should be noted that the Service Constraints do
not in any way supersede the terms and conditions of the contract between Fugro

Engineering Services Limited and the Client.

1.4.2 The findings presented within this report are the result of the measurement and
interpretation of acoustic signals. As such any results derived from the geophysical
investigation should be taken in the context of and in reference to the complete

ground investigation.

1.4.3 Additionally with specific reference to seismic data and respective derived
parameters, the following constraints apply. Engineering properties are derived from
seismic velocity calculations resulting from the identification of appropriate seismic
waveforms and their time of travel along a source-receiver path from surface to
downhole. The shape and phase characteristics of a received compressional or
shear-type waveform and associated arrival time selection may be influenced by
frequency-selective attenuation, dispersion, reflection, refraction, scattering, mode
conversion processes and source and receiver coupling effects dependent on
variations in ground conditions along the corresponding source-receiver travel path.
In the derivation of elastic parameters or engineering properties such as shear
modulus, apparent variations arising from both the relative and absolute influence of
these processes along a particular source-receiver path may not be known or be

calculable.
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2. SITE WORK

2.1 General

2.1.1 Data was acquired from eleven positions as tabulated in table 1 below. The site was

located to the east of Thorne near Doncaster, UK off Moor Edges Road.

2.2 SCPT Data

2.2.1 SCPT data were acquired at eleven test locations.

Test Eastings (m) Northings (m Refusal
Location depth bgl
Reference (m)
CPT02 471367 413113 11.34
CPTO3 471540 414854 13.62
CPTO04 471589 413526 12.96
CPT09 472223 413457 11.30
CPT11 472543 413009 10.79
CPT13 473041 412588 6.79
CPT14 473332 412877 6.50
CPT17 473714 412511 15.64
CPT19 474133 412891 14.94
CPT20 474232 418589 15.23
CPT22 472208 412571 8.50

Table 1: Location of SCPT

2.2.2 The location of the test holes are presented in the main geotechnical report.

2.2.3 SCPT data were collected using a source that produced vertically propagated,

horizontally polarised shear waves (VSyn).

2.2.4 Shear wave energy was generated by a shear hammer source that produced shear

stress at the ground surface to propagate shear wave energy into the formation with

particle motion largely in a vertical plane.

Contract No: CPT0911074
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2.2.5 A wooden plank was placed on the ground surface and was loaded using the
hydraulic legs of the CPT truck. The source was activated at a horizontal distance of
2.86 m from the CPT location, at a surface position perpendicular to the plane
containing the CPT cone. This was carried out at depths between 1 m and the
refusal depth of the CPT cone (table 1).

2.2.6 The term ‘horizontally polarised’ describes a decomposition of the shear wave motion
A real seismic source will produce both SV and SH motions unless the source
polarisation angle (defined as the angle between the SV vector and the resultant of
the SV and SH vectors) is zero to produce purely SV motion or n/2 radians to

produce purely SH motion.

2.2.7 In practice, the source will produce a component of shear wave energy that can be
considered orthogonal to the primary polarisation direction. The most likely cause of
the additional component is that no seismic source is capable of producing particle
motion that is restricted to vertical or horizontal planes. In addition receiving
geophones are unlikely to have measurement axes precisely co-planar with the

dominant polarisation directions and will measure a degree of off-axis particle motion.

2.2.8 The seismic source was actuated in two opposing directions in order to produce

shear wave arrivals with first break particle motions in opposing directions.

2.2.9 A single triaxial geophone was close to the cone tip to measure two orthogonal

horizontal components and a single vertical component.

2.2.10 Each measurement comprised stacked (summed) data that were recorded to
improve the signal to noise ratio. Due to the relatively low levels of ambient noise,

three stacks were generally recorded to achieve a satisfactory signal-noise ratio.

2.2.11 The seismograph used was set up using the following acquisition parameters:

. Record length - 200 ms
o Delay - none

o Sample interval - 50 us

o Acquisition filters - out
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2.3 Verticality

2.3.1 No quantitative measure of the verticality of the one path was recorded. For this
reason, the ray-paths calculated to be used in derivation of velocities will have an

uncertain error introduced into them.

2.3.2 The cone that contains the geophones is capable of measuring the angle from the
vertical to its centre line. The value recorded is a scalar quantity and therefore can
not be used to calculate absolute position. It is noted that during the course of the
SCPT test, the angle of the cone was relatively low and hence the cone pushed into

the ground approximately vertically.
2.4 Data quality

2.4.1 Data quality was typically good throughout the acquisition with the shear wave arrival
easily identified below 2 m bgl for most CPTs. Typically it was not possible to identify

the shear wave at 1 m bgl due to a low signal to noise ratio.

2.4.2 SCPT022 exhibited low signal to noise ratios down to 3 m bgl. As such it was not

possible to pick the shear wave above this depth.
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3. DATA ANALYSIS
3.1 SCPT Data

3.1.1 Direct arrivals (of earliest detectable shear wave energy) were visually picked from

shot records at each 1 m depth interval.

3.1.2 Shear wave energy, subject to signal-to-noise characteristics, was identified based
upon polarity reversal between shots from reversed source activation and

amplitude/frequency characteristics expected of shear wave arrivals.

3.1.3 Shear wave velocities were determined from pick times and distances between
source and associated receiver locations determined from measurements of the

offset from hole to source taken on site and the depth of the cone penetrometer.

3.1.4 Quality control of the identified pick times was conducted by comparing calculated
interval shear wave velocities from picks of different parts of the shear wave including
the first break and first positive maximum. Typically variations in calculated shear

velocities at coincident depth intervals were < 10 % within individual tests.

3.2 Engineering Parameters

3.2.1 Shear modulus was derived from calculated shear wave velocities using the equation

listed below:

Gwh =pp Vs
3.2.2 For the purpose of calculating elastic parameters, the density assumed was

2.00 Mg/m®. Whilst it is considered that variations in density of these layers will exist,

the magnitude will have a minimal effect on derived elastic parameters.
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4. FINDINGS

4.1 General Comments

4.1.1 The findings of this investigation are presented on Figures 1-22. Tabulated values of

all derived parameters are provided in Appendix B2.

4.1.2 The guality of the seismic signals was examined and post acquisition processing was
undertaken where appropriate. High and low pass filters were applied to attempt to
remove any unwanted noise that was present in the data. Any processing
undertaken was consistent throughout the test to minimise time picking errors that

could have arisen from signal phase changes.

4.1.3 Minimal seismic noise was present in all traces collected. The example traces below
show the two horizontal components collected by the receivers mounted behind the

cone.

o Arrival of shear
& wave energy

TIME fms]
=
g

Example data from 9.6 m below ground level at CPT20.
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4.2 SCPT Testing
4.2.1 Profiles of derived shear wave velocities (Vs,,) are provided on Figures 1-11.

4.2.2 Inspection of the shear wave profiles indicated Vs,, values varied between ~100 m/s
at ~2 m depth to up to ~300 m/s at the refusal depth across the site. Large increases
in shear velocity are observed in CPT 2, 14, 17, 19 & 22 at the refusal depths that are

probably associated with variations in geology at this point.

4.2.3 Profiles of interval shear modulus are provided on Figures 12-22. It should be noted

that a constant density of 2 Mg/m®has been assumed when calculating these values.

4.2.4 Variations in measurements of Vs,, / shear modulus as a function of depth are

generally consistent.

4.2.5 The velocity profile exhibits some scatter in the data, particularly at greater depths.
This is thought to be in part due to the effect of calculating interval velocities from

non-common ray-paths.

4.2.6 It should also be appreciated that the temporal resolution of identifiable seismic
arrivals reduces with increasing depth. The Earth acts as a natural filter to seismic
energy, with the result that higher frequency components of seismic energy are
removed from deeper propagating waves. Measurement of seismic velocity over an
interval of 1m requires precision time picking of first arrival events (i.e. a time picking
error of +/- 0.1 ms in 400 m/s media will result in a velocity error of approximately +/-
5%).

4.2.7 For deeper investigation the temporal resolution problem at depth may be mitigated
by appropriate use of cross-borehole seismic methods. For this particular
investigation the use of SCPT data for velocity calculation is considered to be

appropriate.
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5. CONCLUSIONS

5.1.1 SCPT data acquired at the Tween Bridge Wind Farm site were generally of sufficient

quality to provide an estimate of shear-wave velocity as a function of depth.

5.1.2 Determination of shear modulus was made using Vs,, values and an assumed

constant density value of 2.00 Mg/m®.

5.1.3 All velocity estimates and subsequent parameter calculations relate to small strain
dynamic measurements taken in a vertical plane. Potential anisotropic stiffness
behaviour of ground material at this site cannot be ascertained from the data within

this report.
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FIGURES
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MORRISON CONSTRUCTION SCPTO003
TWEEN BRIDGE WIND FARM SITE INVESTIGTION
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MORRISON CONSTRUCTION SCPT004
TWEEN BRIDGE WIND FARM SITE INVESTIGTION
Interval Shear Velocity versus Depth
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Interval Shear Velocity versus Depth
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MORRISON CONSTRUCTION SCPTO011
TWEEN BRIDGE WIND FARM SITE INVESTIGTION
Interval Shear Velocity versus Depth
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TWEEN BRIDGE WIND FARM SITE INVESTIGTION
Interval Shear Velocity versus Depth
Velocity (m/s)
0.00 50.00 100.00  150.00  200.00  250.00  300.00  350.00  400.00  450.00  500.00
O L L L L L L L L L
2 ,
o
4 ,
o
o
6 ,
a3
o o
E s
<
=2 ©
a
o
10
o
o
12
o
o
14
o
16
Contract No: CPT0911074 Appendix B Figure 8
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TWEEN BRIDGE WIND FARM SITE INVESTIGTION
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MORRISON CONSTRUCTION SCPT002
TWEEN BRIDGE WIND FARM SITE INVESTIGTION
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TWEEN BRIDGE WIND FARM SITE INVESTIGTION
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MORRISON CONSTRUCTION SCPTO009
TWEEN BRIDGE WIND FARM SITE INVESTIGTION
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TWEEN BRIDGE WIND FARM SITE INVESTIGTION
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APPENDIX B1
SERVICE CONSTRAINTS

1. This report and the assessment carried out in connection with the report (together the
“Services”) were compiled and carried out by Fugro Aperio Limited (“FAPL”") on behalf of
Fugro Engineering Services (the “Client”) for Donalson Associates (the “Engineer”) and
Morrison Construction (the “Clients”) in accordance with the terms of a contract between FES
and the Client dated January 2009. The Services were performed by FAPL with the skill and
care ordinarily exercised by a reasonable geotechnical specialist at the time the Services
were performed. Further, and in particular, the Services were performed by FAPL taking into
account the limits of the scope of works required by the Client, the time scale involved and the
resources, including financial and manpower resources, agreed between FAPL and the
Client.

2. Other than that expressly contained in paragraph 1 above, FAPL provides no other
representation or warranty whether express or implied, in relation to the Services.

3. The Services were performed by FAPL exclusively for the purposes of the Client. FAPL is not
aware of any interest of or reliance by any party other than the Client in or on the Services.
Unless expressly provided in writing, FAPL does not authorise, consent or condone any party
other than the Client relying upon the Services. Should this report or any part of this report, or
otherwise details of the Services or any part of the Services be made known to any such
party, and such party relies thereon that party does so wholly at its own and sole risk and
FAPL disclaims any liability to such party. Any such party would be well advised to seek
independent advice from a competent geotechnical specialist and / or lawyer.

4. It is FAPL's understanding that this report is to be used for the purpose described in Section 1
- “Introduction” of this report. That purpose was a significant factor in determining the scope
and level of the Services. Should the purpose for which the report is used, and/or should the
Client’s proposed development or use of the site change (including in particular any change in
any design and/or specification relating to the proposed use or development of the site), this
report may no longer be valid or appropriate and any further use of or reliance upon the report
in those circumstances by the Client without FAPL’s review and advice shall be at the Client’s
sole and own risk. Should FAPL be requested, and FAPL agree, to review the report after the
date hereof, FAPL shall be entitled to additional payment at the then existing rates or such
other terms as may be agreed between FAPL and the Client.

5. The passage of time may result in changes (whether man-made or otherwise) in site
conditions and changes in regulatory or other legal provisions, technology, methods of
analysis, or economic conditions which could render the report inaccurate or unreliable. The
information, recommendations and conclusions contained in this report should not be relied
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upon if any such changes have taken place or after a period of 2 years from the date of this
report or such other period as maybe expressly stated in the report, without the written
agreement of FAPL. In the absence of such written agreement of FAPL, reliance on the
report after any such changes have occurred or after the period of 2 years has expired shall
be at the Client’'s own and sole risk. Should FAPL agree to review the report after the period
of 2 years has expired, FAPL shall be entitled to additional payment at the then existing rates
or such other terms as may be agreed between FAPL and the Client.

6. The observations, recommendations and conclusions in this report are based solely upon the
Services, which were provided pursuant to the contract between the Client and FAPL. FAPL
has not performed any observations, investigations, studies or testing not specifically set out
or required by the contract between the Client and FAPL. FAPL is not liable for the existence
of any condition, the discovery of which would require performance of services not otherwise
contained in the Services.

7. Where the Services have involved FAPL's interpretation and/or other use of any information
(including documentation or materials, analysis, recommendations and conclusions) provided
by third parties (including independent testing and/or information services or laboratories) or
the Client and upon which FAPL was reasonably entitled to rely or involved FAPL's
observations of existing physical conditions of any site involved in the Services, then the
Services clearly are limited by the accuracy of such information and the observations which
were reasonably possible of the said site. Unless otherwise stated, FAPL was not authorised
and did not attempt to independently verify the accuracy or completeness of such information,
received from the Client or third parties during the performance of the Services. FAPL is not
liable for any inaccuracies (including any incompleteness) in the said information, the
discovery of which inaccuracies required the doing of any act including the gathering of any
information which it was not reasonably possible for FAPL to do including the doing of any
independent investigation of the information provided to FAPL save as otherwise provided in
the terms of the contract between the Client and FAPL.

8. The soil and ground conditions information provided in the Services are based solely on
evaluations of soil and ground condition samples and in-situ tests at determined sample test
locations and elevations. That information cannot be extrapolated to any area or elevation
outside those locations and elevations unless specifically so stated in the report. In the light
of the information available to FAPL, the soil and ground conditions information are
considered appropriate for use in relation to the geotechnical design and installation aspects
of the structures addressed in the report, but they may not be appropriate for the design of
other structures.
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Cone Receiver Direct Interval | S-Wave Arrival(x) | S-Wave | Interval Interval
Depth Depth | Distance | Distance | Bottom Top Diff Velocity | Density | Gmax
(mBGL) | (mBGL) (m) (m) (ms) (ms) (ms) (m/s) (Mg/m® | (MPa)
2.0 1.6 3.30 3.30 28.05 2.00
3.0 2.6 3.89 0.59 35.16 | 28.05 7.11 2.00
4.0 3.6 4.63 0.74 41.88 | 35.16 6.72 109.61 2.00 24.030
5.0 4.6 5.45 0.82 4790 | 41.88 6.03 136.25 2.00 37.129
6.0 5.6 6.32 0.87 54.62 | 47.90 6.72 129.95 2.00 33.772
7.0 6.6 7.23 0.91 60.64 | 54.62 6.03 150.34 2.00 | 45.203
8.0 7.6 8.15 0.93 65.78 | 60.64 5.14 180.65 2.00 65.271
9.0 8.6 9.10 0.94 69.73 | 65.78 3.95 238.77 2.00 | 114.022
10.0 9.6 10.05 0.95 73.38 | 69.73 3.66 | 261.05 2.00 | 136.294
11.0 10.6 11.01 0.96 76.74 | 73.38 3.36 | 286.56 2.00 | 164.237
11.3 11.0 11.34 0.33 77.23 | 76.74 0.49 | 666.66 2.00 | 888.861
Tabulated SCPT results — SCPT002
Cone Receiver Direct Interval | S-Wave Arrival(x) | S-Wave | Interval Interval
Depth Depth | Distance | Distance | Bottom Top Diff Velocity | Density | Gmax
(mBGL) | (mBGL) (m) (m) (ms) (ms) (ms) (m/s) (Mg/m® | (MPa)
2.0 1.6 3.30 3.30 27.85 2.00
3.0 2.6 3.89 0.59 31.70 | 27.85 3.85 2.00
4.0 3.6 4.63 0.74 35.16 | 31.70 3.46 213.01 2.00 90.747
5.0 4.6 5.45 0.82 40.59 | 35.16 5.43 151.10 2.00 45.661
6.0 5.6 6.32 0.87 46.32 | 40.59 5.73 152.36 2.00 | 46.427
7.0 6.6 7.23 0.91 52.54 | 46.32 6.22 145.58 2.00 42.385
8.0 7.6 8.15 0.93 57.19 | 52.54 4.64 199.88 2.00 79.902
9.0 8.6 9.10 0.94 62.72 | 57.19 5.53 170.52 2.00 58.153
10.0 9.6 10.05 0.95 67.06 | 62.72 435 | 219.54 2.00 | 96.399
11.0 10.6 11.01 0.96 72.00 | 67.06 4.94 | 194.87 2.00 | 75.950
12.0 11.6 11.98 0.97 75.95 | 72.00 3.95 245,12 2.00 | 120.165
13.0 12.6 12.96 0.97 79.11 | 75.95 3.16 307.99 2.00 | 189.717
13.6 13.3 13.56 0.61 81.38 | 79.11 2.27 266.45 2.00 | 141.989

Tabulated SCPT results — SCPT003
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Cone Receiver Direct Interval | S-Wave Arrival(x) | S-Wave | Interval Interval
Depth Depth | Distance | Distance | Bottom Top Diff Velocity | Density | Gmax
(mBGL) | (mBGL) (m) (m) (ms) (ms) (ms) (m/s) (Mg/m® | (MPa)
2.0 1.6 3.30 3.30 30.5 2.00
3.0 2.6 3.89 0.59 33.7 | 30.49 3.26 2.00
4.0 3.6 4.63 0.74 38.6 | 33.75 4.85 151.66 2.00 46.001
5.0 4.6 5.45 0.82 44.4 | 38.60 5.81 141.23 2.00 39.894
6.0 5.6 6.32 0.87 499 | 44.42 5.44 160.50 2.00 51.522
7.0 6.6 7.23 0.91 54.2 | 49.85 4.35| 208.39 2.00 | 86.850
8.0 7.6 8.15 0.93 59.8 | 54.20 5.59 165.96 2.00 55.085
9.0 8.6 9.10 0.94 65.6 | 59.79 5.77 163.43 2.00 53.422
10.0 9.6 10.05 0.95 69.1 | 65.56 3.56 | 267.83 2.00 | 143.469
11.0 10.6 11.01 0.96 73.6 | 69.12 452 | 212.86 2.00 | 90.617
12.0 11.6 11.98 0.97 76.8 | 73.64 3.17 | 305.83 2.00 | 187.068
13.0 12.6 12.92 0.93 80.3 | 76.81 3.52 265.35 2.00 | 140.823
Tabulated SCPT results — SCPT004
Cone Receiver Direct Interval | S-Wave Arrival(x) | S-Wave | Interval Interval
Depth Depth | Distance | Distance | Bottom Top Diff Velocity | Density | Gmax
(mBGL) | (mBGL) (m) (m) (ms) (ms) (ms) (m/s) (Mg/m® | (MPa)
2.0 1.6 3.30 3.30 28.77037 2.00
3.0 2.6 3.89 0.59 32.77031 | 28.77 4.00 2.00
4.0 3.6 4.63 0.74 37.12441 | 32.77 4.35 169.07 2.00 57.172
5.0 4.6 5.45 0.82 41.19175 | 37.12 4.07 201.83 2.00 81.470
6.0 5.6 6.32 0.87 46.45759 | 41.19 5.27 165.73 2.00 54.934
7.0 6.6 7.23 0.91 52.64499 | 46.46 6.19 146.39 2.00 42.861
8.0 7.6 8.15 0.93 56.95742 | 52.64 4.31 215.15 2.00 92.582
9.0 8.6 9.10 0.94 | 61.66568 | 56.96 471 | 200.32 2.00 | 80.253
10.0 9.6 10.05 0.95| 66.29061 | 61.67 4.62 | 206.30 2.00 | 85.122
11.0 10.6 11.01 0.96 70.54054 | 66.29 4.25 226.42 2.00 | 102.534
11.3 10.9 11.30 0.29 71.68636 | 70.54 1.15 253.06 2.00 | 128.080
Tabulated SCPT results — SCPT009
Cone Receiver Direct Interval | S-Wave Arrival(x) | S-Wave | Interval Interval
Depth Depth | Distance | Distance | Bottom Top Diff Velocity | Density | Gmax
(mBGL) | (mBGL) (m) (m) (ms) (ms) (ms) (m/s) (Mg/m® | (MPa)
1.0 0.6 2.93 2.93 19.91635 2.00
2.0 1.6 3.30 0.36 23.1663 | 19.92 3.25 2.00
3.0 2.6 3.89 0.59 28.04122 | 23.17 4.87 121.88 2.00 29.709
4.0 3.6 4.63 0.74 | 31.47866 | 28.04 3.44 | 214.16 2.00 | 91.730
5.0 4.6 5.45 0.82 36.70775 | 31.48 5.23 156.99 2.00 49,291
6.0 5.6 6.32 0.87 41.04101 | 36.71 4.33 201.40 2.00 81.124
7.0 6.6 7.23 0.91 47.81174 | 41.04 6.77 133.78 2.00 35.794
8.0 7.6 8.15 0.93 | 52.16583 | 47.81 4.35| 213.09 2.00 | 90.818
9.0 8.6 9.10 0.94 | 57.85324 | 52.17 5.69 165.83 2.00 | 54.999
10.0 9.6 10.05 0.95 62.18651 | 57.85 4.33 220.19 2.00 96.966
10.8 104 10.81 0.76 64.62397 | 62.19 2.44 311.65 2.00 | 194.250

Tabulated SCPT results — SCPT011
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Cone Receiver Direct Interval | S-Wave Arrival(x) | S-Wave | Interval Interval
Depth Depth | Distance | Distance | Bottom Top Diff Velocity | Density | Gmax
(mBGL) | (mBGL) (m) (m) (ms) (ms) (ms) (m/s) (Mg/m® | (MPa)
1.0 0.6 2.93 2.93 46.85342 2.00
2.0 1.6 3.30 0.36 49.16588 | 46.85 2.31 2.00
3.0 2.6 3.89 0.59 52.70749 | 49.17 3.54 167.76 2.00 56.288
4.0 3.6 4.63 0.74 | 57.31158 | 52.71 4.60 159.89 2.00 | 51.132
5.0 4.6 5.45 0.82 62.874 | 57.31 5.56 147.58 2.00 43.561
6.0 5.6 6.32 0.87 68.41557 | 62.87 5.54 157.49 2.00 49.604
6.8 6.4 7.03 0.71 71.93635 | 68.42 3.52 202.64 2.00 82.126
Tabulated SCPT results — SCPT013
Cone Receiver Direct Interval | S-Wave Arrival(x) | S-Wave | Interval Interval
Depth Depth | Distance | Distance | Bottom Top Diff Velocity | Density | Gmax
(mBGL) | (mBGL) (m) (m) (ms) (ms) (ms) (m/s) (Mg/ms) (MPa)
1.0 0.6 2.93 2.93 34.14529 2.00
2.0 1.6 3.30 0.36 34.5 | 34.15 0.35 2.00
3.0 2.6 3.89 0.59 | 38.18689 | 34.50 3.69 161.15 2.00 51.939
4.0 3.6 4.63 0.74 42.39516 | 38.19 4.21 174.93 2.00 61.203
5.0 4.6 5.45 0.82 57.01992 | 42.40 14.62 56.13 2.00 6.302
6.0 5.6 6.32 0.87 62.3115 | 57.02 5.29 164.93 2.00 54.401
6.5 6.1 6.77 0.45 62.9 | 62.31 0.59 763.94 2.00 | 1167.212
Tabulated SCPT results — SCPT014
Cone Receiver Direct Interval | S-Wave Arrival(x) | S-Wave | Interval Interval
Depth Depth | Distance | Distance | Bottom Top Diff Velocity | Density | Gmax
(mBGL) | (mBGL) (m) (m) (ms) (ms) (ms) (m/s) (Mg/m®) | (MPa)
2.0 1.6 3.30 3.30 45.54 2.00
3.0 2.6 3.89 0.59 58.87 45.54 13.33 2.00
4.0 3.6 4.63 0.74 62.98 58.87 4.10 179.37 2.00 64.350
5.0 4.6 5.45 0.82 69.02 62.98 6.04 135.88 2.00 36.925
6.0 5.6 6.32 0.87 74.77 69.02 5.75 151.78 2.00 46.074
8.0 7.6 8.15 1.83 86.35 74.77 11.58 158.30 2.00 50.118
9.0 8.6 9.10 0.94 90.83 86.35 4.48 210.57 2.00 | 88.675
10.0 9.6 10.05 0.95 94.83 90.83 4.00 238.54 2.00 | 113.801
11.0 10.6 11.01 0.96 98.89 94.83 4.06 236.87 2.00 | 112.217
12.0 11.6 11.98 0.97 103.19 98.89 4.29 225.66 2.00 | 101.848
13.0 12.6 12.96 0.97 107.02 | 103.19 3.83 253.90 2.00 | 128.926
14.0 13.6 13.93 0.98 113.04 | 107.02 6.02 162.28 2.00 | 52.669
15.0 14.6 14.91 0.98 114.75 | 113.04 1.71 573.72 2.00 | 658.304
15.6 15.2 15.50 0.59 117.75 | 114.75 3.00 196.43 2.00 77.167

Tabulated SCPT results — SCPT017
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Cone Receiver Direct Interval | S-Wave Arrival(x) | S-Wave | Interval Interval
Depth Depth | Distance | Distance | Bottom Top Diff Velocity | Density | Gmax
(mBGL) | (mBGL) (m) (m) (ms) (ms) (ms) (m/s) (Mg/m?) (MPa)
2.0 1.6 3.30 3.30 59.96 2.00
3.0 2.6 3.89 0.59 61.54 59.96 1.58 2.00
4.0 3.6 4.63 0.74 64.73 61.54 3.19 230.96 2.00 | 106.683
5.0 4.6 5.45 0.82 69.17 64.73 4.44 185.00 2.00 68.448
6.0 5.6 6.32 0.87 74.77 69.17 5.60 | 155.73 2.00 48.503
7.0 6.6 7.23 0.91 80.79 74.77 6.02 150.44 2.00 45.267
8.0 7.6 8.15 0.93 85.25 80.79 4.46 208.12 2.00 86.624
9.0 8.6 9.10 0.94 89.94 85.25 4.69 201.21 2.00 80.968
10.0 9.6 10.05 0.95 94.62 89.94 4.69 | 203.55 2.00 82.867
11.0 10.6 11.01 0.96 99.27 94.62 4.65| 207.13 2.00 85.806
12.0 11.6 11.98 0.97 103.83 99.27 456 | 212.27 2.00 90.116
13.0 12.6 12.96 0.97 106.16 | 103.83 2.33 417.11 2.00 | 347.968
14.0 13.6 13.93 0.98 112.25 | 106.16 6.08 160.61 2.00 51.592
14.9 14.6 14.85 0.92 113.12 | 112.25 0.87 | 1052.82 2.00 | 2216.874
Tabulated SCPT results — SCPT019
Cone Receiver Direct Interval | S-Wave Arrival(x) | S-Wave | Interval Interval
Depth Depth | Distance | Distance | Bottom Top Diff Velocity | Density | Gmax
(mBGL) | (mBGL) (m) (m) (ms) (ms) (ms) (m/s) (Mg/m®) | (MPa)
2.0 1.6 3.30 3.30 50.19 2.00
3.0 2.6 3.89 0.59 55.55 50.19 5.37 2.00
5.0 4.6 5.45 1.56 62.44 55.55 6.88 226.26 2.00 | 102.386
6.0 5.6 6.32 0.87 66.96 62.44 4.52 193.05 2.00 74.535
7.0 6.6 7.23 0.91 72.06 66.96 5.10 177.46 2.00 62.986
8.0 7.6 8.15 0.93 77.69 72.06 5.62 164.95 2.00 54.418
9.0 8.6 9.10 0.94 83.25 77.69 5.56 169.56 2.00 | 57.498
10.0 9.6 10.05 0.95 86.69 83.25 3.44 277.57 2.00 | 154.093
11.0 10.6 11.01 0.96 90.25 86.69 3.56 270.12 2.00 | 145.927
12.0 11.6 11.98 0.97 95.81 90.25 5.56 174.11 2.00 60.627
13.0 12.6 12.96 0.97 99.37 95.81 3.56 273.20 2.00 | 149.274
14.0 13.6 13.93 0.98 103.89 99.37 452 | 216.12 2.00 | 93.418
15.0 14.6 14.91 0.98 107.41 | 103.89 3.52 278.37 2.00 | 154.982
15.2 14.9 15.14 0.23 110.14 | 107.41 2.73 82.73 2.00 13.689
Tabulated SCPT results — SCPT020
Cone Receiver Direct Interval | S-Wave Arrival(x) | S-Wave | Interval Interval
Depth Depth | Distance | Distance | Bottom Top Diff Velocity | Density | Gmax
(mBGL) | (mBGL) (m) (m) (ms) (ms) (ms) (m/s) (Mg/m® | (MPa)
3.0 2.6 3.89 3.89 40.46 2.00
4.0 3.6 4.63 0.74 43.21 | 40.46 2.75 2.00
5.0 4.6 5.45 0.82 48.48 | 43.21 5.27 155.75 2.00 48.515
6.0 5.6 6.32 0.87 53.25 | 48.48 4.77 182.93 2.00 | 66.928
7.0 6.6 7.23 0.91 59.04 | 53.25 5.79 156.40 2.00 48.920
8.0 7.6 8.15 0.93 66.10 | 59.04 7.06 131.38 2.00 34.520
8.5 8.1 8.62 0.47 66.80 | 66.10 0.70 | 673.32 2.00 | 906.708

Tabulated SCPT results — SCPT022

Contract No: CPT0911074

Appendix B2
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Pressure (kPa)

Shear strength analysis

Limit pressure

1.00.

X

TOUT

4 -2 2 4 6 8 10
-In [1-5 (scmax - 8c)]

Borehole Number cpt_02 Shear strength analysis In situ stress analysis
Test Number 1 o¢ om o¢ P
Depth(m) 4.00 -0.66 284 -3.77 -60.90
Installation Method CPT -2.76 51 0.79 445.00
Operator TH DB Gradient 110.95
Test Date 09 April 2009 Su (kPa) 55 Om (kPa) 192
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Pressure (kPa)

Shear Modulus from loop
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350 1
300 1
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200 A
150 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
8.00 8.50 9.00 9.50 10.00 10.50 11.50 12.00 12.50 13.00
Strain (%)
Borehole Number cpt_02 Calculating Shear Modulus
Test Number 1 Loop 1
Depth(m) 4.00 oe dp Unload reload
- 3.3 MPa
Installation Method CPT 9.76 205 modulus, Gur
Operator TH DB 11.60 326.6
Test Date 09 April 2009 1.84 % 122 kPa
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Pressure (kPa)

Shear Modulus from loop
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Strain (%)
Borehole Number cpt_02 Calculating Shear Modulus
Test Number 1 Loop 2
Depth(m) 4.00 oe dp Unload reload
- 42 MPa
Installation Method CPT 21.00 217 modulus, Gur
Operator TH DB 23.16 400
Test Date 09 April 2009 2.16 % 183 kPa
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Pressure (kPa)

Shear strength analysis

Limit pressure

In situ stress @

X

X

200 -
100 4
0 4
-100 -
-6 -4 -2 0 2 4 6 8 10
-In [1-5 (Ecmax - 8c)]

Borehole Number cpt_02 Shear strength analysis In situ stress analysis
Test Number 2 o¢ om o¢ P
Depth(m) 6.00 -0.34 473 -3.62 -113.85
Installation Method CPT -2.7 51 1.09 729.00
Operator TH DB Gradient 178.81
Test Date 09 April 2009 Su (kPa) 89 Om (kPa) 308
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Shear Modulus from loop

650
600 -
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10.00 10.50 11.00 11.50 12.00 12.50 13.00 13.50 14.00
Strain (%)
Borehole Number cpt_02 Calculating Shear Modulus
Test Number 2 Loop 1
Depth(m) 6.00 oe dp Unload reload
- 8.1 MPa
Installation Method CPT 11.07 355 modulus, Gur
Operator TH DB 12.35 564
Test Date 09 April 2009 1.29 % 209 kPa
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Pressure (kPa)

Shear Modulus from loop
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400 -
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15.00 15.50 16.00 16.50 17.00 17.50 18.00 18.50 19.00 19.50
Strain (%)
Borehole Number cpt_02 Calculating Shear Modulus
Test Number 2 Loop 2
Depth(m) 6.00 oe dp Unload reload
- 9.0 MPa
Installation Method CPT 16.00 356 modulus, Gur
Operator TH DB 17.50 625
Test Date 09 April 2009 1.50 % 269 kPa
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Pressure (kPa)

Shear strength analysis

[eYaYal

TOT

Limit pressure

In situ stress

200

200

X

X

T gejvavy T

-4 -2 0 2 4 6 8 10
-In [1-5 (Ecmax - 8c)]

Borehole Number cpt_03 Shear strength analysis In situ stress analysis
Test Number 1 o¢ om o€ P
Depth(m) 4.00 -0.06 473 -3.88 -210.10
Installation Method CPT -2.42 51 1.09 678.00
Operator TH DB Gradient 178.81
Test Date 14 April 2009 Su (kPa) 89 Om (kPa) 234
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Strain (%)
Borehole Number cpt_03 Calculating Shear Modulus
Test Number 1 Loop 1
Depth(m) 4.00 oe dp Unload reload
- 6.7 MPa
Installation Method CPT 11.53 198 modulus, Gur
Operator TH DB 12.83 373
Test Date 14 April 2009 1.30 % 175 kPa
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Shear Modulus from loop
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Strain (%)
Borehole Number cpt_03 Calculating Shear Modulus
Test Number 1 Loop 2
Depth(m) 4.00 oe dp Unload reload
- 9.5 MPa
Installation Method CPT 23.78 299 modulus, Gur
Operator TH DB 25.05 540
Test Date 14 April 2009 1.27 % 241 kPa
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Pressure (kPa)

Shear strength analysis

Limit pressure

(V)

X

In situ stress @
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X
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-In [1-5 (Ecmax - 8c)]

Borehole Number cpt_03 Shear strength analysis In situ stress analysis
Test Number 2 o¢ om o¢ P
Depth(m) 5.50 -0.91 473 -4.09 -228.89
Installation Method CPT -3.22 -37 0.33 746.00
Operator Th Db Gradient 220.78
Test Date 14 April 2009 Su (kPa) 110 Om (kPa) 259
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10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00
Strain (%)
Borehole Number cpt_03 Calculating Shear Modulus
Test Number 2 Loop 1
Depth(m) 5.50 oe dp Unload reload
- 52 MPa
Installation Method CPT 12.58 267 modulus, Gur
Operator Th Db 15.00 518.4
Test Date 14 April 2009 2.42 % 251 kPa
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Strain (%)
Borehole Number cpt_03 Calculating Shear Modulus
Test Number 2 Loop 2
Depth(m) 5.50 oe dp Unload reload
- 6.5 MPa
Installation Method CPT 29.30 316 modulus, Gur
Operator Th Db 31.55 610
Test Date 14 April 2009 2.25% 294 kPa
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Shear strength analysis

Limit pressure

In situ stress <@
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-In [1-5 (Ecmax - 8c)]

Borehole Number cpt_04 Shear strength analysis In situ stress analysis
Test Number 1 o¢ om o¢ P
Depth(m) 4.00 -0.04 473 -4.05 -170.79
Installation Method CPT -3.22 -37 0.98 636.00
Operator Th Db Gradient 160.38
Test Date 14 April 2009 Su (kPa) 80 Om (kPa) 233
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Strain (%)
Borehole Number cpt_04 Calculating Shear Modulus
Test Number 1 Loop 1
Depth(m) 4.00 oe dp Unload reload
- 5.0 MPa
Installation Method CPT 11.05 182 modulus, Gur
Operator Th Db 13.40 419
Test Date 14 April 2009 2.35% 237 kPa
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Borehole Number cpt_04 Calculating Shear Modulus
Test Number 1 Loop 2
Depth(m) 4.00 oe dp Unload reload
- 5.8 MPa
Installation Method CPT 30.93 252 modulus, Gur
Operator Th Db 33.45 542
Test Date 14 April 2009 2.52 % 290 kPa
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Pressure (kPa)

Shear strength analysis

Limit pressure
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X

X
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-In [1-5 (Ecmax - 8c)]
Borehole Number cpt_04 Shear strength analysis In situ stress analysis
Test Number 2 o¢ om o€ P
Depth(m) 5.50 -0.43 513 -4.12 -181.42
Installation Method CPT -2.68 90 0.92 766.00
Operator Th Db Gradient 188.00
Test Date 14 April 2009 Su (kPa) 94 Om (kPa) 292
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Strain (%)
Borehole Number cpt_04 Calculating Shear Modulus
Test Number 2 Loop 1
Depth(m) 5.50 oe dp Unload reload
- 6.0 MPa
Installation Method CPT 12.60 262 modulus, Gur
Operator Th Db 14.80 525
Test Date 14 April 2009 2.20% 263 kPa
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Strain (%)
Borehole Number cpt_04 Calculating Shear Modulus
Test Number 2 Loop 2
Depth(m) 5.50 oe dp Unload reload
- 7.2 MPa
Installation Method CPT 28.28 306 modulus, Gur
Operator Th Db 30.46 618
Test Date 14 April 2009 2.18 % 313 kPa
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Pressure (kPa)

Ia¥aYal

Shear strength analysis

Limit pressure

In situ stress <&

\vavavy

X

500

100

-100

-200

200

X

gejvavy

-6 -4 -2 2 4 6 8 10
-In [1-5 (Ecmax - 8c)]

Borehole Number cpt_09 Shear strength analysis In situ stress analysis
Test Number 1 o¢ om o¢ P
Depth(m) 3.00 -1.62 218 -4.02 -173.58
Installation Method CPT -3.11 -25 0.23 519.00
Operator Th Db Gradient 163.09
Test Date 14 April 2009 Su (kPa) 82 Om (kPa) 173
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Shear Modulus from loop

450
400 - ~— —
350 -
300 -
250 -
200 -
150 ‘ ‘ ‘ ‘
10.00 12.00 13.00 14.00 15.00 16.00
Strain (%)
Borehole Number cpt_09 Calculating Shear Modulus
Test Number 1 Loop 1
Depth(m) 3.00 oe dp Unload reload
- 42 MPa
Installation Method CPT 11.64 189 modulus, Gur
Operator Th Db 13.88 376.6
Test Date 14 April 2009 2.24 % 188 kPa
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Pressure (kPa)

Shear Modulus from loop

500
450
400
350 -
300 -
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200 -
150 ‘ ‘ ‘ ‘ ‘ ‘
25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00
Strain (%)
Borehole Number cpt_09 Calculating Shear Modulus
Test Number 1 Loop 2
Depth(m) 3.00 oe dp Unload reload
- 46 MPa
Installation Method CPT 25.60 195 modulus, Gur
Operator Th Db 28.21 436
Test Date 14 April 2009 2.61 % 241 kPa
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Pressure (kPa)

1 000

Shear strength analysis

Limit pressure

In situ stress <>

TOOT

800

-200

400

X

T aviv)

-4 -2 2 4 6 8 10
-In [1-5 (Ecmax - 8c)]

Borehole Number cpt_09 Shear strength analysis In situ stress analysis
Test Number 2 o¢ om o¢ P
Depth(m) 5.50 0.17 463 -3.89 -233.86
Installation Method CPT -2.61 -14 1.38 671.00
Operator Th Db Gradient 171.58
Test Date 14 April 2009 Su (kPa) 86 Om (kPa) 219
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Pressure (kPa)

Shear Modulus from loop

650
600 -
550 A
500 A
450 -
400 -
350 A
300 A
250 A
200 A
150 ‘ ‘ ‘ ‘
10.00 12.00 13.00 14.00 15.00 16.00
Strain (%)
Borehole Number cpt_09 Calculating Shear Modulus
Test Number 2 Loop 1
Depth(m) 5.50 oe dp Unload reload
- 8.9 MPa
Installation Method CPT 12.50 283 modulus, Gur
Operator Th Db 14.02 554
Test Date 14 April 2009 1.52 % 271 kPa

S1INSay 1S3 1918WaINSSald UsALIQ

X
strain

2U0D032D



:S910N

104 1IN0 palled
‘0N 108l0.1d

STO6N

uondNJISuU0) UoSUIoN

10010.1d

C ASVHd ‘WYV4 ANIM 39didd NIIML

21 60 1do Nda

ainbi4

Pressure (kPa)

Shear Modulus from loop

850
750 ~— ¢ ¢ e SN
650 -
550 -
450
350 -
250 -
150 ‘ ‘ ‘ ‘ ‘ ‘ ‘
29.00 29.50 30.00 30.50 31.00 31.50 32.00 32.50 33.00
Strain (%)
Borehole Number cpt_09 Calculating Shear Modulus
Test Number 2 Loop 2
Depth(m) 5.50 oe dp Unload reload
- 9.2 MPa
Installation Method CPT 29.80 326 modulus, Gur
Operator Th Db 31.70 675
Test Date 14 April 2009 1.90 % 349 kPa

S1INSay 1S3 1918WaINSSald UsALIQ

X
strain

2U0D032D



\ 4
Driven Pressuremeter Test Results mmonmsm

=
| O
™
Yol
N
| O
N
—_ m
g |%
N m
\ £ [
@© [0
S
=
n
e
—
| O
—
(2]
o
o
N
i o
f t_ ol|l—|90|<
o ela|lT| o
ol ]|O|F]O
-
= IS
)
2 g
5| @ =
z hmu c o
~~~ o
m S|E|= S ©
—| @| =
clZ2| == c|O
O|l+~=] = [oo] =
clonlel=l 9 ®n
olo|lo]|2l2o
o[l E£E|O|+
L) L) L) L) L) 0
o o o o o o o o o
o o o o o o o o
© Te) < ™ N — 1__ 7__
(edy) ainssald
Notes: Project TWEEN BRIDGE WIND FARM, PHASE 2 Figure

Project No. M9015 U_U_/\_ Oﬁ.ﬁlu_.ﬂ |_|H

Carried out for Morrison Construction




:S910N

10410 palie)
‘0N 108l0.1d

STO6N

uoloNIISU0D UOoSHION

103l01d

2 ASVHd ‘'INdvd ANIM 39a1yd NIIML

T1 /T 1d2 NdQA

ainbi4

Pressure (kPa)

Shear strength analysis

Limit pressure

In situ stress <

X

0 4

-100 -

-200 -

-300 -

-6 -4 -2 0 2 4 6 8 10
-In [1-5 (Ecmax - 8c)]

Borehole Number cpt_17 Shear strength analysis In situ stress analysis
Test Number 1 o¢ om o¢ P
Depth(m) 4.00 0.95 474 -3.76 -284.25
Installation Method CPT -1.79 33 1.05 490.00
Operator TH DB Gradient 160.95
Test Date 02 April 2009 Su (kPa) 80 Om (kPa) 103
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Pressure (kPa)

Shear Modulus from loop

400
350 -
300 -
250 -
200 -
150 -
100 -
50
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
5.00 5.50 6.00 6.50 7.00 7.50 8.50 9.00 9.50 10.00
Strain (%)
Borehole Number cpt_17 Calculating Shear Modulus
Test Number 1 Loop 1
Depth(m) 4.00 oe dp Unload reload
- 5.7 MPa
Installation Method CPT 7.40 148 modulus, Gur
Operator TH DB 8.90 320
Test Date 02 April 2009 1.50 % 172 kPa
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Pressure (kPa)

Shear Modulus from loop

500
450
400
350 -
300 -
250 -
200 -
150 -
100 -
50
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
15.00 15.50 16.00 16.50 17.00 17.50 18.50 19.00 19.50 20.00
Strain (%)
Borehole Number cpt_17 Calculating Shear Modulus
Test Number 1 Loop 2
Depth(m) 4.00 oe dp Unload reload
- 6.4 MPa
Installation Method CPT 16.02 160 modulus, Gur
Operator TH DB 17.75 380
Test Date 02 April 2009 1.73% 220 kPa
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Pressure (kPa)

1 000

Shear strength analysis

TOUUT

IR
NN

Limit pressure

In situ stress

400

X

aviv)

-6 -4 -2 0 2 4 6 8 10
-In [1-5 (Ecmax - 8c)]

Borehole Number cpt_17 Shear strength analysis In situ stress analysis
Test Number 2 o¢ om o¢ P
Depth(m) 6.50 -0.76 474 -3.98 -303.13
Installation Method CPT -2.76 -8 0.49 776.00
Operator TH DB Gradient 241.00
Test Date 02 April 2009 Su (kPa) 121 Om (kPa) 236
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Pressure (kPa)

Shear Modulus from loop

600
500 A
400 -
300 1
200 1
100
0 ‘ ‘ ‘ ‘ ‘
6.00 7.00 8.00 9.00 10.00 11.00 12.00
Strain (%)
Borehole Number cpt_17 Calculating Shear Modulus
Test Number 2 Loop 1
Depth(m) 6.50 oe dp Unload reload
- 58 MPa
Installation Method CPT 8.30 218 modulus, Gur
Operator TH DB 10.50 475
Test Date 02 April 2009 2.20% 257 kPa
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Pressure (kPa)

Shear Modulus from loop

800
700 A
600 -
500 A
400 -
300 1
200 1
100
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
20.50 21.00 21.50 22.00 22.50 23.00 23.50 24.00 24.50 25.00
Strain (%)
Borehole Number cpt_17 Calculating Shear Modulus
Test Number 2 Loop 2
Depth(m) 6.50 oe dp Unload reload
- 9.1 MPa
Installation Method CPT 21.21 304 modulus, Gur
Operator TH DB 22.90 611
Test Date 02 April 2009 1.69 % 307 kPa
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Pressure (kPa)

wiaYal

Shear strength analysis

Limit pressure

In situ stress <>

TO0

600

WAV VAV
XAl Al v

D

100 4
0 4
-100 -
-6 -4 -2 0 2 4 6 8 10
-In [1-5 (Ecmax - 8c)]
Borehole Number cpt_19 Shear strength analysis In situ stress analysis
Test Number 1 o¢ om o¢ P
Depth(m) 4.50 -0.56 373 -3.71 -144.85
Installation Method CPT -2.76 11 0.67 576.00
Operator TH DB Gradient 164.55
Test Date 01 April 2009 Su (kPa) 82 Om (kPa) 216
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Shear Modulus from loop
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500 A
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400 -
350 A
300 A
250 A
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10.00 10.50 11.00 11.50 12.00 12.50 13.00 13.50
Strain (%)
Borehole Number cpt_19 Calculating Shear Modulus
Test Number 1 Loop 1
Depth(m) 450 oe dp Unload reload
- 6.5 MPa
Installation Method CPT 10.71 321 modulus, Gur
Operator TH DB 11.86 469.5
Test Date 01 April 2009 1.15% 149 kPa
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Pressure (kPa)

Shear Modulus from loop

600
° —— o —*
500 -
400
300 -
200 -
100 -
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20.00 20.50 21.00 21.50 22.00 22.50 23.00 23.50 24.00 24.50 25.00
Strain (%)
Borehole Number cpt_19 Calculating Shear Modulus
Test Number 1 Loop 2
Depth(m) 450 oe dp Unload reload
- 6.5 MPa
Installation Method CPT 20.77 290 modulus, Gur
Operator TH DB 22.39 500
Test Date 01 April 2009 1.62 % 210 kPa
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Pressure (kPa)

Shear strength analysis

In situ stress

Limit pressure

-200

200

X

gejvavy

-4 -2 2 4 6 8 10
-In [1-5 (Ecmax - 8c)]

Borehole Number cpt_19 Shear strength analysis In situ stress analysis
Test Number 2 o¢ om o¢ P
Depth(m) 6.50 -0.97 445 -4.16 -162.59
Installation Method CPT -2.85 87 0.31 689.00
Operator Th DB Gradient 190.43
Test Date 01 April 2009 Su (kPa) 95 Om (kPa) 263
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Pressure (kPa)

Shear Modulus from loop

550
500 -
450
400
350 -
300 -
250 -
200 ‘ ‘ ‘ ‘ ‘ ‘ ‘
10.00 10.50 11.00 11.50 12.00 12.50 13.00 13.50 14.00
Strain (%)
Borehole Number cpt_19 Calculating Shear Modulus
Test Number 2 Loop 1
Depth(m) 6.50 oe dp Unload reload
- 6.3 MPa
Installation Method CPT 10.92 308 modulus, Gur
Operator Th DB 12.29 480
Test Date 01 April 2009 1.37% 172 kPa
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Pressure (kPa)

Shear Modulus from loop

700
600 -
500 A
400 -
300 1
200 A
100
0 ‘ ‘ ‘ ‘ ‘
31.00 32.00 33.00 34.00 35.00 36.00 37.00
Strain (%)
Borehole Number cpt_19 Calculating Shear Modulus
Test Number 2 Loop 2
Depth(m) 6.50 oe dp Unload reload
- 6.2 MPa
Installation Method CPT 31.80 364 modulus, Gur
Operator Th DB 33.39 561
Test Date 01 April 2009 1.59 % 197 kPa
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Pressure (kPa)

00

Shear strength analysis

\vavavy

Limit pressure

K H——e—— 5 ¢
Mﬁl/‘/ﬂ"‘;ﬂ

. 200 -
In situ stress <
100 4
0 4
-100 -
-6 -4 -2 0 2 4 6 8 10
-In [1-5 (Ecmax - 8c)]
Borehole Number cpt_20 Shear strength analysis In situ stress analysis
Test Number 1 o¢ om o€ P
Depth(m) 4.50 0.15 445 -3.80 -163.03
Installation Method CPT -2.59 23 0.57 510.00
Operator Th Db Gradient 154.01
Test Date 01 April 2009 Su (kPa) 77 Om (kPa) 173
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Pressure (kPa)

Shear Modulus from loop

500
450 -
400 -
350 1
300 1
250 A
200 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00
Strain (%)
Borehole Number cpt_20 Calculating Shear Modulus
Test Number 1 Loop 1
Depth(m) 450 oe dp Unload reload
- 52 MPa
Installation Method CPT 15.65 218 modulus, Gur
Operator Th Db 17.55 415
Test Date 01 April 2009 1.90 % 197 kPa
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Pressure (kPa)

Shear Modulus from loop

600
500 A
400 -
300 1
200 1
100
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
23.00 23.50 24.00 24.50 25.00 25.50 26.50 27.00 27.50 28.00
Strain (%)
Borehole Number cpt_20 Calculating Shear Modulus
Test Number 1 Loop 2
Depth(m) 450 oe dp Unload reload
- 7.3 MPa
Installation Method CPT 23.58 249 modulus, Gur
Operator Th Db 25.00 457
Test Date 01 April 2009 1.42 % 208 kPa
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Pressure (kPa)

400

Shear strength analysis

Limit pressure

O

In situ stress

300

200

100

-100

200

X
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-In [1-5 (Ecmax - 8c)]

Borehole Number cpt_20 Shear strength analysis In situ stress analysis
Test Number 2 o¢ om o¢ P
Depth(m) 7.50 -0.78 201 -3.98 -116.31
Installation Method CPT -2.2 60 0.78 356.00
Operator Th Db Gradient 99.30
Test Date 01 April 2009 Su (kPa) 50 Om (kPa) 120
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Strain (%)
Borehole Number cpt_20 Calculating Shear Modulus
Test Number 2 Loop 1
Depth(m) 7.50 oe dp Unload reload
- 2.9 MPa
Installation Method CPT 11.52 108 modulus, Gur
Operator Th Db 13.50 223.4
Test Date 01 April 2009 1.98 % 116 kPa
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Shear Modulus from loop

350
300 -
250 -
200 -
150 -
100 -
50
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘
20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00
Strain (%)
Borehole Number cpt_20 Calculating Shear Modulus
Test Number 2 Loop 2
Depth(m) 7.50 oe dp Unload reload
- 3.1 MPa
Installation Method CPT 22.68 107 modulus, Gur
Operator Th Db 25.25 266
Test Date 01 April 2009 257 % 159 kPa
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Pressure (kPa)

00

Shear strength analysis

\vavavy

500 A

Limit pressure

200

X

ZoT

-4 -2 0
Borehole Number cpt_22
Test Number 1
Depth(m) 3.50
Installation Method CPT
Operator TH DB
Test Date 09 April 2009

2

4 6 8 10
-In [1-5 (Ecmax - 8c)]
Shear strength analysis In situ stress analysis
o¢ ot o¢ P
-1.25 279 -4.00 -139.05
-3.06 4 -0.01 468.00
Gradient 151.93
Su (kPa) 76 Om (kPa) 164
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Pressure (kPa)

Shear Modulus from loop

450
400 -
350 A
300 1
250 A
200 A
150
100
50 A
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10.00 11.00 12.00 13.00 14.00 15.00 17.00 18.00 19.00 20.00
Strain (%)
Borehole Number cpt_22 Calculating Shear Modulus
Test Number 1 Loop 1
Depth(m) 3.50 oe dp Unload reload
- 3.2 MPa
Installation Method CPT 15.53 175 modulus, Gur
Operator TH DB 18.06 337
Test Date 09 April 2009 2.53% 162 kPa
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Strain (%)
Borehole Number cpt_22 Calculating Shear Modulus
Test Number 1 Loop 2
Depth(m) 3.50 oe dp Unload reload
- 2.8 MPa
Installation Method CPT 27.40 145 modulus, Gur
Operator TH DB 32.10 406
Test Date 09 April 2009 4.70 % 261 kPa
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Pressure (kPa)

Shear strength analysis

Limit pressure

In situ stress <@

400

-200 A

>4

X

aviv)

-4 -2 2 4 8 10
-In [1-5 (Ecmax - 8c)]

Borehole Number cpt_22 Shear strength analysis In situ stress analysis
Test Number 2 o¢ om o¢ P
Depth(m) 5.50 -1.25 365 -4.02 -306.38
Installation Method CPT -2.74 4 0.40 764.00
Operator Th DB Gradient 242.28
Test Date 09 April 2009 Su (kPa) 121 Om (kPa) 229
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Shear Modulus from loop

10.00

11.00

11.50
Strain (%)

12.00

Borehole Number cpt_22 Calculating Shear Modulus
Test Number 2 Loop 1

Depth(m) 5.50 o¢ dp
Installation Method CPT 11.38 327
Operator Th DB 12.50 523
Test Date 09 April 2009 1.12% 196 kPa

12.50 13.00

Unload reload

modulus, Gur 88 MPa
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Strain (%)
Borehole Number cpt_22 Calculating Shear Modulus
Test Number 2 Loop 2
Depth(m) 5.50 oe dp Unload reload
- 8.2 MPa
Installation Method CPT 26.99 300 modulus, Gur
Operator Th DB 29.05 639
Test Date 09 April 2009 2.06 % 339 kPa
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Soil Me

chanics

CERTIFICATE OF TEST
0 4330
Authorised signatoriee; s Vertical Deformation of Soil by Plate Load Test
D, Swi i . - P f
S Grayson-Lab Team Loador BS 1377: Part 9: 1990 Date 08104/2000
Report Ref: 09FW0331
Lab Ref No. 09FW0331.1 | Date Tested | 01/04/2009
Scheme / Site Causeway Farm, Therne
Test Location 1 Client Reference 1
Technician GB Weather Overcast
Soil Description | Orangish brown sandy SILT
TEST RESULTS
Depth of Test (mm) 400
Distance from excavation wall (mm) 100 ¥ E
Reaction Load Used JCB el A
Plate Size (mm) 300 A
Test Method Incremental D AU W
Moaisture Content (%) 20.8
If Requesied) ’ T D A S
Applied Load Time Mean Deflection i
(kN/m?) (Mins) (mm) ol A

0 0 0.00

30 2 0.32 Baf e _Ll..]

60 5 0.76

90 8 1.28 B2 e

0 9 0.58

Maximum o %CBR* e
Deflection (mm) | RECOVerY (%) | 16 peiiested)
1.28 54.7 3.8

*Note: %CER values
Remarks:

Client Name

FAO

calculated using methods given in Design Manual for Roads and Bridges — Volume 7.

Soll Mechanics is a trading name of Environmentzl Services Group Lid.
Opinions and interpretations exprassed hereln are outside the scope of UKAS Accredtation.
Results reported herein refate solely to the sample tested and are not necessarily representative of a larger sample population.
The resuits herein refate solely to the location tested. The Clisnt should ensure that the material tested is represeniative of material on site.
This test certificate shall nof be reproducad, except in full, without the written approval of the fssuing laboratory.

Soll Mechanics
Askern Road

Carcroft

Doncaster
Scouth Yorkshire
DN5 8DG

Paul McMann

Issuing laboratory:
Soil Mechanics

Unit 11b, Provincial Park
Nether Lane

Ecclesfield

Sheffield, S35 97X

Tel: 0114 240 1901
Fax: 0114 240 1744

Authorised By: D '




Soil Mechanics

Authorised signatories:

D. Swindells—Operations Manager|
8. Grayson-Lab Team Leader| |

CERTIFICATE OF TEST

Vertical Deformation of Soil by Plate Load Test
BS 1377: Part 9: 1990

Z-

UKAS

TESTING

4330

Page 1 of 1
Date 08/04/2009
Report Ref: 09FW0332

Lab Ref No. 09FW0332.1 | Date Tested [ 010412009
Scheme / Siie Causeway Farm, Thorne
Test Location 2 Clieni Reference 2
Technician GB Weather Overcast
Soil Description | Dark brown slightly sandy CLAY
TEST RESULTS
Depth of Test (mm) 400
Distance from excavation wall (mm) 100 *
Reaction Load Used JCB Y
Plate Size (mm) 300
Test Method Incremental R LRIy i [
Moisture Content (%) 26.9
(If Requested) . O e T
Applied Load Time Mean Deflection 1 R A U
(kN/m?) {Mins) {mm) 5
0 0 0.00 R T
15 2 0.12
30 5 0.26 A
45 8 0.54 D
60 11 0.71
75 14 1.11 Y T w2 v w =
S0 17 1.39 e (W)
0 18 0.76
Maximum o %CBR*
Defiection (mm) | Ne%VeY (%} | s Raquested)
1.39 45.3 3.3
“Note: %CBR values calculated using methods given in Design Manual for Roads and Bridges — Volume 7.
Remarks:
Soil Mechanics is a trading name of Environmental Servicas Group Lid,
Opiniens and interpretations expressed herein are outside the scope of UKAS Accreditation,
Results reportect herein relate solely to the sample tested and are not necessarily representalive of a larger sample popiation.
The results herein refate sokely to the location tested. The Client should ensure that the material tested ks representative of materfal on site.
This test certificate shall not be reproduced, except in full, without the written approval of the issuing laboratary.
Issuing laboratory:
Soil Mechanics
Client Name Soil Mechanics Unit 11b, Provincial Park
Askern Road Nether Lane
Carcroft Ecclesfield
Doncaster Sheffield, 535 97X
South Yorkshire Tel: 0114 240 1901
DNS§ 8DG Fax: 0114 2401744
FAO Paul McMann Authorised By: p )/



Soil Mechanics

"Authorised signatories:

D. Swindells—Operations Manager] 4(/
S. Grayson-Lab Team Leader| )

CERTIFICATE OF TEST

Vertical Deformation of Soil by Plate Load Test

BS 1377: Part 9: 1890

Z._

T UKAS

TESTHNL

4330

Page 1 of 1
Date 08/04/2009
Report Ref: 0OFW0333

Lab Ref No. 09FW0333.1 | Date Tested | 0170472009
Scheme / Site Causeway Farm, Thorne
Test Location 3 Client Reference 3.
Technician GB Weather Qvercast
Soil Description | Dark brown slightly sandy CLAY
TEST RESULTS
Depth of Test (mm) 400
Distance from excavation wall (mm) 100 "
Reaction Load Used JCB e .
Plate Size {mm) 300
Test Method Incremental e I
Moisture Content (%) 323
{If Requested) ' ; B G S
Applied Load Time Mean Deflection Foo ceomo b
(kN/m?) {Mins) {mm) i
0 0 0.00 L R s R R T
20 2 0.25
40 5 0.61 B A
60 8 0.99 P R
80 11 1.36
0 12 0.84 e 4 4 ; . "
Maximum %CBR*
Deflection (mm) | RE°VeY (%) | (16 Requested)
1.36 38.2 2.7
*Note: %CBR values calculated using methods given in Design Manual for Roads and Bridges — Volume 7.
Remarks:
Soll Mechanics [s a trading name of Enviconmental Services Group Ltd.
Gpintons and interpretations expressed herein are outside the scope of UKAS Accreditation.
Resuits reported hereln relate sulely to the sample tested and are not netessarlly representative of a larger sample population.
The results hereln relate solely o the iocation tested. The Client should ensure that the material izsted Is representative of material on site,
This test certificate shall not be reproduced, except In full, without, the written approval of the issuing isboratory.
Issuing laboratory:
Soil Mechanics
Client Name Soil Mechanics Unit 11b, Provincial Park
Askern Road Nether Lane
Carcroft Ecclesfield
Doncaster Sheffield, 535 97X
South Yorkshire Tel: 0114 240 1901
DNS 8DG Fax: 0114 240 1744
FAO Paul McMann Authorised By: .9




Soil Mechanics

Authorised signatories:

[ Swindells-Operaiions Manager[ ‘(

CERTIFICATE OF TEST

Vertical Deformation of Soil by Plate Load Test

UKAS

ILSTING

S, Grayson—Lab Team Leader] ] BS 1377: Part 9: 1990 Date 53%4;23{);
Report Ref: 03FW (334
Lab Ref No. 09FW0334.1 | Date Tested | 01/04/2009
Scheme / Site Causeway Farm, Thorne
Test Location Client Reference 4
Technician GB Weather Overcast
Soil Description | Dark brown slightly sandy CLAY
TEST RESULTS
Depth of Test (mm) 400
Distance from excavation wall (mm) 100 * 1
Reaction Load Used JCB P U4 U
Plate Size (mm) 300
Test Method Incremental RS R TEE
Moisture Content (%) 31.0
(If Requested) ) 2
Applied Load Time Mean Deflection gu _______________________________
(kN/m?) {(Mins}) (mm})

0 0 0.00 i e R AR R LRI

15 2 0.08

30 5 0.21 B AR

45 8 0.58 R

60 11 1.07

75 14 1.48 v 3 T e o w

0 15 1.08 Tme i)

Maximum %CBR*
Deflection (mm) Recovery (%) {f Requested)
1.48 27.0 25

*Note: %CBR values calculated using methods given in Design Manual for Roads and Bridges — Volume 7.

Remarks:

Client Name

FAO

Soll Mechanics Is a trading name of Environmental Services Group Ltd.
Opinions and Interpreiations expressed herein are oulside the scope of UKAS Accreditation,
Results reported hereln relate solely to the sample tested and ara not necascarily representztive of a larger sample population.
The results herein relate solely to the location tested, The Client should ensure that the material tested is representztive of materia on site.

Soil Mechanics
Askern Road

Carcroft

Doncaster
South Yorkshire
DN5 8DG

Paul McMann

This test certificate shall not be reproduced, except in full, without the written approval of the issuing lzboratory.

Issuing laboratory:
Soil Mechanics

Unit 11b, Provincial Park
Nether Lane

Ecclesfield

Sheffield, S35 97X
Tel: 0114 240 1901
Fax: 0114 240 1744

Authorised By: p




Soil Mechanics

UKAS

CERTIFICATE OF TEST s
Authorised signatories: A/ Vertical Deformation of Soil by Plate Load Test
D. Swi i . : Page 1 of
S. Crayson Lot Tearn Loagort || BS 1377 Part 9: 1990 Date 08/0412009
Report Ref: 09FW0335
l.ab Ref No. 09FW0335.1 | Date Tested | 01/04/2009
Scheme / Site Causeway Farm, Thorne
Test Location 5 Client Reference 5
Technician GB Weather Overcast
Soil Description | Brownforange slightly sandy SILT
TEST RESULTS
Depth of Test (mm) 400
Distance from excavation wall (mm) 200 b
Reaction Load Used JCB I N U
Plate Size {(mm) 300 ]
Test Method Incremental N N R S
Moisture Content (%) 17.6
(If Requested) i T SO AR
Applied Load Time Mean Deflection i
(kN/m?) (Mins) (mm) 10 R
0 0 0.00
15 2 0.04 e
30 5 0.27
45 <] 0.70 R R
60 11 1.0
75 1 4 1 -33 ’ a 4 4 a 4 o 12 " 18
0 15 0.85 Tiva tomt
Maximum o %CBR*
Deflection (mm) Recovery (%) (if Requested)
1.33 36.1 2.5

*Note: %CBR values calculated using methods given in Design Manual for Roads and Bridges — Volume 7.

Remarks:

Client Name

FAO

Soil Mechanics Is a frading name of Environmental Services Group Ltd.
Opinlons and interpretations expressed herein are culside the scope of UXAS Accreditation,
Results reporied herein relate solely to the sample tested and are not necessarily representative of a larger sample population,
The results herein refate solely to the location tested. The Chient should ensure that the material tested is representative of matarial on site.

Soil Mechanics
Askern Road

Carcroft

Doncaster
South Yorkshire
DN5 8DG

Paul McMann

This test certificate shall not be reproduced, except in full, without the writken approval of the issulng laboratory.

Issuing laboratory:
Soil Mechanics

tnit 11b, Provincial Park

Nether Lane

Ecclesfield

Shefiield, S35 92X
Tel: 0114 240 1901
Fax: 0114 240 1744

Authorised By: j))/




Soil Mechanics

Autharised signatories:

D. Swindells—Operations Manager{ ./]/

5. Grayson-Lab Team Leader] ]

CERTIFICATE OF TEST

BS 1377: Part 9: 1990

Vertical Deformation of Soil by Plate Load Test

Page 1 of 1
Date 08/04/2009
Report Ref: 09FW0336

Lah Ref No. 09FW0336.1 | Date Tested | 01/04/2009
Scheme / Site Causeway Farm, Thorne
Test Location 6 : Client Reference 6
Technician GB Weather Overcast
Soil Description | Brown/orange slightly sandy SILT
TEST RESULTS
Depth of Test (mm) 400
Distance from excavation wall (mm) 200 * ]
Reaction Load Used JCB B
Plate Size {mm) 300
Test Method Incremental e Y LI,
Moisture Conient (%) 22 4
(If Requested) i i Al
Applied Load Time Mean Deflection I I
(kN/m?) (Mins) (mm) §

15 2 0.12

30 5 0.26 B

45 8 0.60 02} - e T ]

60 11 0.96

75 14 1.39 i 4 . ! T e = o -

0 15 1.03 Tina e}

Maximum %CBR*
Deflection (mm) | R8COVerY (%) | ¢ Requested)
1.39 25.9 2.5

*Note: %CBR values calculated using methods given in Design Manual for Roads and Bridges — Volume 7.

Remarks:

Client Name

FAO

Soll Mechanics is a trading name of Environmental Services Group Ltd.
Opinions and interpretations expressad hersin are outside the scope of UKAS Accraditation.
Results reported herein relate solely to the sample tested and are not necessarlly representative of a larger sample population.
The results herein ralate solely to the location tested. The Client should ensure that the material tested is representative of material on site,

Soil Mechanics
Askern Road

Carcroft

Doncaster
South Yorkshire
DN5 8DG

Paul McMann

This test certificate shall not be reproduced, except in full, without the written approval of the Isstring laboratory.

Issuing laboratory:
Soil Mechanics

Unit 11b, Provincial Park
Nether Lane

Ecclesfield

Sheffield, S35 97X
Tel: 0114 240 1901
Fax: 0114 240 1744

Authorised By: p ;7//
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Soil Mechanics

IF T F LERS
CERTIFICATE OF TEST GAES
Authonsed signatories: Vertical Deformation of Soil by Plate Load Test
 Swi . . . F. 1
S Grayson-iat Team Lonmtp- BS 1377 Part 9: 1990 Date 071042009
Report Ref: 0SFW0338
Lab Rei No. 09FW0338.1 | Date Tested | 02/04/2009
Scheme / Site Causeway Farm, Thome
Test Location 7 Client Reference CBR7
Technician JF Weather Dry
Soil Description | Brown slightly silty sandy GLAY with streak inclusions
TEST RESULTS
Depth of Test (mm) 400
Distance from excavation wall (mm) 1000 e
Reaction Load Used JCB N W
Plate Size (mm) 300
Test Method Incremental e T e CLEE
Moisture Content (%) 19.3
(If Requesied) ' 1 ) B Sl iy
Applied Load Time Mean Deflection E1 7Y P
(kN/m?) (Mins) (mm) |
0 0 0.00 e R R T
10 2 0.22
20 4 0.48 I
30 6 0.98 N
40 8 1.23
50 1 0 1 ‘4? 00 H 4 a [} 10 12
0 12 1.02 o s
Maximum o %CBR*
Deflection (mm) Recovery (%) (If Requested)
1.47 30.6 1.0

*Note: %CBR values calculated using methods given in Design Manual for Roads and Bridges — Volume 7.
Remarks:

Sall Mechanics is 3 trading name of Environmenta! Services Group Lid,
Opiniens and interpretations expressed herein are outside the scope of UKAS Accredikation,
Results reported herein relate solely to the sample testzd and are not necessarlly representative of a larger sample population.
The results herein relate solaly to the location tested, The Client should ensure that the matertal tested s representative of material on slte.
This test certificate shall not be reproduced, except in full, without the written approval of the issuing laboratory.

Issuing laboraiory:
Soil Mechanics

Client Name Soil Mechanics Unit 11b, Provincial Park
Askern Road Nether Lane
Carcroft Ecciesfield
Doncaster Sheffield, S35 97X
South Yorkshire Tel: 0114 240 1901
DNS5 8DG Fax: 0114 240 1744
FAO Paul McMann

Authorised By: - Sf



Soil Mechanics

UKAS

CERTIFICATE OF TEST s
Autharisad signatores: v Vertical Deformation of Soil by Plate Load Test
D. Swi i - . P:
S rayson-Lat Tearm Longort € BS 1377: Part 9: 1990 Date 0810472009
Rsport Ref: 09FW0345
Lab Ref No. 09FW0346.1 | Date Tested | 03/04/2009
Scheme / Site Causeway Farm, Thorne
Test Location 8 Client Reference 8
Technician GB Weather Overcast
Scil Description | Orangish brown slightly sandy CLAY
TEST RESULTS
Depth of Test (mm) 400
Distance from excavation wall (mm) 200 *
Reaction Load Used JCB S
Plate Size (mm) 300
Test Method Incremental e R I gu) SR
Moisture Content (%) 20.8
If Requested) ' i B e il vl
Applied Load Time Mean Deflection 1 7Y S O S
(kN/m?) (Mins) (mm) £
0 0 0.00 e R R TR 5
15 2 0.11
30 5 0.33 B 2
45 8 0.67 T
60 11 1.03
75 1 4 1 -34 ° 1] 2 4 & o 12 1 s
0 15 0.76 e i
Maximum o %CBR*
Deflection (mm) | R00Vey (%) | (i¢ Reqiiested)
1.34 43.3 2.5

*Note: %CBR values calculated using methods given in Design Manual for Roads and Bridges — Volume 7.

Remarks:

Client Name

FAD

Soll Mechanics is a trading name of Environmental Services Group Eid,
Opinions and interpretations expressed hereln are outside the scope of UKAS Accreditation.
Resulls reported herein refate solely to the sample tested and are not necessarily rapresentative of a larger sample population.
The results bersin relate solely to the location tested. The Client should ensure that the material tested is representative of material op site.
This test certificate shall not be reproduced, except in full, without the writen approval of the Tssuing laboratory.

Soil Mechanics
Askern Road

Carcroft

Doncaster
South Yorkshire
DN5 8DG

Paul McMann

Issuing laboratory:
Soil Mechanics

Unit 11h, Provincial Park

Nether Lane
Ecclesfield

Sheffield, $35 92X
Tel: 0114 240 1901

Fax: 0114 240 1744

Authorised By: 2 )4



Soil Mechanics

Authorised signatories:

CERTIFICATE OF TEST

Vertical Deformation of Soil by Plate Load Test

D. Swindells—Operations Manager].-]

8. Grayson-Lab Team Laader|

BS 1377: Part 9: 1990

UKAS

THTING

4330

Page 1 of1
Date 07/04/2009

Report Ref: 08FW0339

Lab Ref No. 09FW0339.1 | Date Tested | 02/04/2009
Scheme { Site Causeway Farm, Thorne

Test Location 9 Client Reference CBR 9
Technician JF Weather Dry

Soil Description | Brown slightly silty sandy CLAY with streak inclusions

Sollomati ymm}p

Tornas (Mine

Issuing laboratory:
Soil Mechanics

Unit 11b, Provincial Park
Nether Lane

Ecclesfield

Sheffield, S35 92X

Tel: 0114 240 1901
Fax: 0114 240 1744

TEST RESULTS
Depth of Test (mm) 400
Distance from excavation wall (mm) 1000
Reaction Load Used JCB
Plate Size (mm) 300
Test Method Incremental
Moisture Content (%) ' 19.3
(If Requested) '
Applied Load Time Mean Deflection
(kN/m?) (Mins) (mm)
0 0 0.00
10 2 0.20
20 4 0.52
30 6 0.36
40 8 1.06
50 10 1.30
0 12 0.65
Maximum % CBR*
Deflection (mm) | R8OV (%) | ¢ Requested)
1.30 50.0 1.3
*Note: %CBR values calculated using methods given in Design Manual for Roads and Bridges — Volume 7,
Remarks:
Sol Mechanics is 3 trading name of Environmental Services Group Ltd.
Opinions and interpretations expressed herein are cutside the scope of UKAS Accreditation,
Resuls reported herein relate solely to the sample tested and are not necessarily represantative of a targer sample population.
The results herein relate sokly to the jocation tested. The Client should ensure that the material tested s representative of material on site,
This test certificate shall not be reproduced, except in full, without the written approval of the issuing laboratory.
Client Name Soil Mechanics
Askermn Road
Carcroft
Doncaster
South Yorkshire
DN5 8DG
FAD Paul McMann

7
Authorised By: %/9;'\




Soil Mechanics

CERTIFICATE OF TEST
F T 4330
Authorised signatories: /{ Vertical Deformation of Soil by Plate Load Test
D, Swi ions M . . . P f
5 Grayson-rot Tesm Loncod ¢ BS 1377: Part 9: 1990 Date 081042000
Report Ref; 09FW0337
Lab Ref No. 09FW0337.1 | Date Tested | 01/04/2009
Scheme / Site Causeway Farm, Thorne
Test Location 10 Client Reference 10
Technician GB Weather QOvercast
Soil Description | Brownforange slightly sandy SILT
TEST RESULTS
Depth of Test (mm) 400
Distance from excavation wall {(mm) 100 h
Reaction Load Used JCB N 4
Plate Size (mm) 300 ' T
Test Method Incremental N A Y
Moisture Content (%) 24.6
{If Requested) ) ol
Applied Load Time Mean Deflection '
(KN/m?) (Mins) {mm) I R SO
0 0 0.00
15 2 0.14 U
30 5 0.38
45 8 0.67 R G T
60 11 1.00
?5 1 4 1 '29 ! [ 2 4 B ] w 12 14 w
0 15 0.86 T )
Maximum Recovery (%) %CBR*
Deflection (mim) y iz (If Requested)
1.29 33.3 2.6
*Note: %CBR values calculated using methods given in Design Manual for Roads and Bridges — Volume 7.
Remarks:
Soll Mechanics is a trading name of Environmental Services Group Lid,
Opintans and Interpretations expressed herein are outside the scope of UKAS Accrediation,
Results reported hereln refate solely to the sample tested and are not necessarily representative of @ larger sample population.
The resulis herein relate solely ko the location tested. The Client should ensure that the materal tested (s representztive of material on site,
This test certificate shall not be reproducad, except in full, without the written approval of the issting kboratory.
Issuing taboratory:
Soil Mechanics
Client Name Soil Mechanics Unit 11b, Provincial Park
Askern Road Nether Lane
Carcroft Ecclesfield
Doancaster Sheffield, S35 92X
South Yorkshire Tel: 0114 240 1901
'DN5 8DG Fax: 0114 240 1744
FAQ Paul McMann

Authorised By: ()7)/




Soil Mechanics
CERTIFICATE OF TEST

Vertical Deformation of Soil by Plate Load Test

Autherised signatories:

UKAS

[ESTING

S Grayson Lt Toamr ooyt 1 BS 1377: Part 9: 1990 Dste D4R
Report Ref: 09FW0347
Lab Ref No. 09FW0347.1 | Date Tested | 03/04/2009
Scheme / Site Causeway Farm, Thotne
Test Location 11 Client Reference 11
Technician GB Weather Overcast
Soil Description | Orangish Brown slightly sandy CLAY
TEST RESULTS
Depth of Test (mm) 400
Distance from excavation wall (mm) 200 *
Reaction Load Used JCB
Plate Size (mm) 300 B A
Test Method Incremental N A Y
Maisture Content (%) 217
(If Reguested) : N R
Applied Load Time Mean Defiection z
(kN/m?) (Mins) (mm) P N A

0 0 0.00

15 2 0.16 el L.

30 5 0.52

45 8 0,89 R LT T I

60 11 1.26 {

0 12 0.92 P— ; ; o

T (MEres |
Maximum %CBR*
Deflection (mm) Recovery (%) {If Requested)
1.26 27.0 1.9

“Note: %CBR values calculated using methods given in Design Manual for Roads and Bridges — Volume 7.

Remarks:

Sail Mechanics ts a frading name of Environmentzl Services Group Lid.
Opinions and interpretations expressed herein are outside the scope of UKAS Accreditation,
Results reported herein relate solely to the sample tested and are not necessanly representative of a larger sampla population.
The results herein relate solely ko the location tested, The Client shoukd ensure that the matarial tested is representative of material on site.

This test certificate: shall not be reproduced, except in full, without the written approval of the lssLing laboratory.

Issuing laboratory:
Soil Mechanics

Unit t1b, Provincial Park

Client Name Saoil Mechanics
Askern Road Nether Lane
Carcroft Ecclesfield
Doncaster Sheffield, S35 92X
South Yorkshire Tel: 0114 240 1901
DN5 8DG Fax: 0114 240 1744
FAD Paul McMann

Authorised By:

pvLZ




Soil Mechanics

CERTIFICATE OF TEST
4330
Auhorised donatoris: Vertical Deformation of Soil by Plate Load Test
5. Grayaon. Lab Team Loadert ] BS 1377: Part 9: 1960 Dato 73472000
Report Ref; 00FW(340
Lab Ref No. 09FW0340.1 | Date Tested | 02/04/2009
Scheme / Site Causeway Farm, Thorna
Test Location 12 Client Reference CBR 12
Technician JF Weather Dry
Sail Description | Dark brown sandy CLAY with rootlets
TEST RESULTS
Depth of Test (mm) 400
Distance from excavation wall (mm) 1000 ”’
Reaction Load Used JCB S 4 W
Plate Size {(mm) 300
Test Method Incremental B R ey R RIS
Moisture Content (%) 35.9
(If Requested) ) 1 e Sty
Applied Load Time Mean Deflection )7 AT TN S
(kN/m?) {Mins) {(mm) £
0 0 0.00 R R T LCEEEEEEEE PP S
10 2 0.37
20 4 0.69 B
30 6 1.13 T S
40 8 1.80
0 10 0.58 °s : p ; »
Maximum o %CBR*
Deflection (mm) | "%VeY (%} | it Requested)
1.50 61.3 1.1

*Note: %CBR values caiculated using methods given in Design Manual for Roads and Bridges — Volume 7.

Remarks:

Client Name

FAOQ

Soll Mechanics Is 3 trading name of Environmental Services Group Ltd,
Opinions and interpratations expressed herein are outside the scope of UKAS Accreditation.
Results reported herein refate solely to the sample tested and are not necessarily representative of a larger sample: population,
The results berein relate solely to the location tested. The Client should ensure that the material tested is representative of maierial on site,
This st certificate shall not be reproduced, except in full, without the written approval of the Tssuing labaratory.

Soil Mechanics
Askern Road

Carcroft

Doncaster
South Yorkshire
DN5 8DG

Paul McMann

Issuing laboratory:
Soil Mechanics

Unit 11b, Provincial Park

Nether Lane
Ecclesfield

Shefiield, 535 92X
Tel: 0114 240 1901

Fax: 0114 240 1744

Authorised By: ‘%/?ﬂ\



Soil Mechanics

Authorised signatoriss:

CERTIFICATE OF TEST

Vertical Deformation of Soil by Plate Load Test

D. Swindells-Cparations Manager}-]
5. Grayson-Lab Team Leader].

BS 1377: Part 9: 1990

4330

Page 1 of 1
Date 07/04/2009

Report Ref: 09FW0341

Authorised By: ‘S/-

Lab Ref No. 09FW0341.1 | Date Tested | 02/04/2009
Scheme / Site Causeway Farm, Thorne
Test Location 13 Client Reference CBR 13
Technician JF Weather Dry
Soil Description | Dark brown slightly sandy CLAY
TEST RESULTS
Depth of Test (mm) _ 400
Distance from excavation wall (mm) 1000 "
Reaction Load Used JCB b el A
Plate Size (mm) 300
Test Method Incremental R TV i
Moisiure Content (%)
(If Requested) 345.3 T i vy
Applied Load Time Mean Deflection T T S Y
(kN/im?) (Mins) (mm) ;
0 0 0.00 B i L L S
10 2 0.11
20 4 0.43 B
30 6 0.85 o
40 a8 1.47
50 10 1.46 " : : ; : A =
0 12 0.55 Tima (e
Maximum 0 %CBR*
Deflection {(mm) Recavery (%) {If Requested)
1.46 62.3 1.0
*Note: %CBR values calculated using methods given in Design Manual for Roads and Bridges — Volume 7.
Remarks:
Soll Mechanics i5 @ trading name of Environmental Services Groug Ltd,
Opinions and interretztions expressed herein are outside the scope of UKAS Accreditation.
Results reported hereln relate solely to the sample tested and are not necessarily representative of a larger sample population.
The results herein relat solely to the location tested. The Client should ensure that the material tested is representative of material on site,
This test certificate shall not be reproduced, except in full, without the written approval of the Tssuing laboratary.
Issuing laboratory:
Soil Mechanics
Clieni Name Soil Mechanics Unit 11b, Provincial Park
Askern Road Nether Lane
Carcroft Ecclesfield
Doncaster Shefiield, S35 97X
South Yorkshire Tel: 0114 240 1901
DNS 8DG Fax; 0114 240 1744
FAO Paul McMann




Soil Mechanics

CERTIFICATE OF TEST

4330
Auhorised signatories: Vertical Deformation of Soil by Plate Load Test
_ : : . ) A Page 1 of
5. Graysoniob Team Lo 1 BS 1377: Part 9: 1990 Deto 0710412009
Report Ref: 09FW0342
Lab Ref No. 09FW0342.1 | Date Tested | 02/04/2009
Scheme / Site Causeway Farm, Thorne
Test Location 14 Client Reference CBR 14
Technician JF Weather Dry
Soil Description | Light brown slightly silty SAND with rootlets
TEST RESULTS
Depth of Test (mm) 400
Distance from excavation wall (mm) 1000 b
Reaction Load Used JCB B
Plate Size {mm) 300
Test Method Incremental B el At SRR
Moisture Content (%) 17.9
{if Reguested) ) i B it W
Applied Load Time Mean Deflection E ______________________________
(kN/m?) {Mins) (mm) g
0 0 0.00 e B R R A 4
10 2 017
20 4 0.34 A
30 6 0.92 P
40 3 1.38
0 10 0.54 s : e : p
Maximum %CBR*
Deflection (mm) Recovery (%) (If Requested)
1.38 60.9 0.8
*Note: %CBR values calculated using methods given in Design Manual for Roads and Bridges — Volume 7.
Remarks:
Scll Mechanics is 3 trading name of Environmental Services Group Ltd.
Opinions and interpretations expressed herain are outside the scope of UKAS Accraditation,
Results reported herein refate solely to the sample tested and are not necessarily representative of larger sample population,
The results herein relate solely to the location tested. The Client should ensure that the material {ested is representative of material on site.
This test certificate shall not be reproduced, sxcept in full, without the written approval of the kssiing laboratory.
Issuing laboratory:
Soil Mechanics
Client Name Soil Mechanics Unit 11b, Provincial Park
Askern Road Nether Lane
Carcroft Ecclesfield
Doncaster Sheffield, 335 92X
South Yorkshire Tel: 0114 240 1901
DN5 8DG Fax: 0114 240 1744
FAQ Paul McMann

Authorised By: "i}*’/;k



Soil Mechanics

Authorised signatories:

CERTIFICATE OF TEST

Vertical Deformation of Soil by Plate Load Test

0. Swindells-Operations Managerf ]
3. Grayson-Lab Team Leader| /]/

BS 1377: Part 9: 1990

T UKAS

TERINL

4330

Pags 1 of 1
Date 07/04/2009

Report Ref: 09FW0343

Lab Ref No. 0OFW0343.1 | Date Tested | 02/04/2009
Scheme / Site Causeway Farm, Thorne
Test Location 15 Client Reference CBR 15
Technician JF Weather Dry
Soil Description | Greyish brown sandy CLAY with fine gravel
TEST RESULTS
Depth of Test (mm) 400
Distance from excavation wall (mm) 1000 *
Reaction Load Used JCB L
Plate Size (mm) 300
Test Method Incremental B I A N
Moisture Content (%) 12.9 L T Ty A W
(If Requested) i} z
Applied Load Time Mean Deflection % R A
(kN/m?) (Mins) {mm) ] SR
0 0 0.00 N N S
10 2 0.13 ' ’ o
20 4 0,32 P LR LR
30 6 0.54 I
40 8 0.77
50 10 1.17 o T " : ; DR =
60 12 1.54 Tt
0 14 1.05
Maximum % CBR*
Deflection (mm) | Re°VeY (%) | ¢ Requested)
1.54 31.8 1.5
*Note: %CBR values calculated using methods given in Design Manual for Roads and Bridges — Volume 7.
Remarks:
Sofl Mechanics is a trading name of Environmental Services Group Lid.
Opinions and interpretations exprassed herein are outside the scope of UKAS Accreditation,
Results reported herein relate solely to the sample tested and are not necessarily representative of a larger sample population,
The resulls hereln relate solely ko the location fested. The Client should ensure that the material tested is representative of material on site,
This test certificate shall not be repraduced, except in full, withaut the writien approval of the issuing laboratary.,
Issuing laboratory:
Soil Mechanics
Client Name Soil Mechanics Unit 11b, Provincial Park
Askern Road Nether Lane
Carcroft Ecclesfield
Doncaster Sheffield, S35 97X
South Yorkshire Tel: 0114 240 1901
DNS 8DG Fax: 0114 240 1744
FAC Paul McMann

Authorised By: ‘S%




Soil Mechanics

Authorised signatories:

CERTIFICATE OF TEST kit

4330

Vertical Deformation of Soil by Plate Load Test

: ' , . . Page 1 of

S S ezt BS 1377: Part 9: 1990 oue 3
Report Ref: 09FW0344

Lab Ref No. 09FW0344.1 | Date Tested | 02/04/2009

Scheme / Site Causeway Farm, Thorne

Test Location 16 Client Reference CBR 16

Technician JF Weather Dry

Soil Description | Brown clayey SAND with rootlets

TEST RESULTS
Depth of Test (mm) 400
Distance from excavation wall (mm) 1000 * '
Reaction Load Used JCB el el
Plate Size (mm) 300
Test Method Incremental [ P A R
Moisture Content (%) 18.3 S D U
if Requested) ’ o) D S U
Applied Load Time Mean Deflection 3
(kN/m®) {Mins) (mm) N AN U
0 o 0.00 I R
10 2 O | Y A
20 4 0.29 Baf oL
30 6 0.55 I
40 8 0.86
50 10 1.21 I B e
60 12 1.53 oo )
0 14 0.79
Maximum a %CBR*
Deflection (mm) | ReCOVeY (%) | ¢ pe i ested)
1.53 48.4 1.4

*Note: %CBR values calculated using methods given in Design Manual for Roads and Bridges — Volume 7.
Remarks:

Soll Mechanies Is a trading name of Environmental Services Group Lbd,
Opinlens and interpretations expressed hereir are outside the scope of UKAS Accreditation.
Results reported herein relate solely to the sample fested and are not necessarlly representaliva of a larger sample popuiation.
The: resuits herein rafate solely to the location tested. The Chent should ensure that the material tasted Is represeniative of material on site.
This izst certificate shall not be reproduced, except in full, without the written approval of the Issuing leboratory.

Issuing laboratory:
Soil Mechanics

Client Name Soil Mechanics Unit 11b, Provincial Park
Askern Road Nether Lane
Carcroft Ecclesfield
Doncaster Sheffield, 535 92X
South Yorkshire Tel: 0114 240 1901
DNS 8DG Fax: 0114 240 1744

FAQ Paul McMann Authorised By:—=~ s _



SoiI Mechanics

CERTIFICATE OF TEST

e

4330
Authorised signatories: Vertical Deformation of Soil by Plate Load Test
: i i . ; Page 1 of 1
5 éﬁiiﬁﬁié’.f?f;ﬁ”fe"QSSfﬁ? ’ BS 1377: Part 9: 1990 Date 0710472009
' Report Raf: 09FW0345
Lab Ref No. 09FW0345.1 | Date Tested | 02/04/2009
Scheme / Site Causeway Farm, Thorne
Test Location 17 Client Reference CBR 17
Technician JF Weather Dry
Soil Description | Greyish brown sandy CLAY with rootlets
TEST RESULTS
Depth of Test (mm) 400
Distance from excavation wall (mm) 1000 "
Reaction Load Used JCB B — e m e e e e
Plate Size (mm) 300
Test Method Incremental L 2
Moisture Content (%) 21.1 R W
If Requested) ’ .
Applied Load Time Mean Deflection I 2 7
(kN/m?) (Mins) (mm) Soal - oeee o L]
0 0 0.00 I S
10 2 0.30 '
20 4 0.66 e iy e R
30 6 0.91 el ]
40 8 1.20
50 1 0 1 “ 56 ¢ a 2 a ] W L+
0 12 0.90 Fima tlnc}
Maximum o %CBR*
Deflection (mm) Recavery (%) {If Requested)
1.56 42.3 1.0
*Note: %CBR values caiculaied using methods given in Design Manual for Roads and Bridges — Volume 7.
Remarks:
Sail Mechanics is a trading name of Environmental Services Graup Lid.
Opintons and nterpretations expressed hereln are outside the scope of UKAS Accreditation.
Results reported hereln relate solely to the sample tesked and are not necessarily representative of 3 larger sample population.
The results herein relat solely to the location tested. The Client should ensure that the material tested is representative of materizl on site.
This test certificate shali not be reproduced, except in full, without the written approval of the issuing laboratory.
Issuing laboratory:
Soil Mechanics
Client Name Soil Mechanics Unit 11b, Provincial Park
Askern Road Nether Lane
Carcroft Ecclesfield
Doncaster Sheffield, 535 97X
South Yorkshite Tel: 0114 240 1901
DNS 8DG Fax: 0114 240 1744 _
FAO Paul McMann Authorised By: ‘y—‘ "




Soil Mechanics

CERTIFICATE OF TEST

TERTING

4330

Adthorised signatories: Vertical Deformation of Soil by Plate Load Test
D. Swindells-Operations M . . Page 1 of 1
5. G::yssnial??:a?nrfeaggggﬁq ] BS 1377: Part 9: 1990 Date 03?06442809

Report Ref: 00FW(348
Lab Ref No. Q9FW0348.1 | Date Tested 1 03/04/2009
Scheme / Site Causeway Farm, Thome
Test Location 18 Client Reference 18
Technician GB Weather Overcast
Soil Description | Dark brown slightly sandy CLAY

Tt (M}

Issuing laboratory:
Soll Mechanics

Unit 11b, Provincial Park
Nether Lane

Ecclesfield

Sheffield, 835 9ZX

Tel: 0114 240 1901
Fax: 0114 240 1744

TEST RESULTS
Depth of Test {mm) 400
Distance from excavation wall (mm}) 200
Reaction Load Used JCB
Plate Size {(mm) 300
Test Method Incremental
Moisture Content (%) 30.9
(If Requested) ’
Applied Load Time Mean Deflection
{(kN/m?) (Mins) (mm)
0 0 0.00
15 2 0.12
30 5 0.55
45 8 0.88
60 11 1.28
0 12 0.89
Maximum %CBR*
Deflection {mm) Recovery (%) {lf Reguested)
1.28 30.5 1.9
*Note: %CBR values calculated using methods given in Design Manual for Roads and Bridges — Volume 7.
Remarks:
Soil Mechanics is & trading name of Environmental Services Group Ltd.
Opinions and inierpretations expressed hersin are outside the scope of UKAS Accreditation.
Resuits reported herein refate solely £ the sample tested and are not necessarily representative of 4 larger sample population.
Tha results herein relate solely to the location tested. The Client should ensure that the material tested is representative of material on site,
This test cartificate shall not be repraduced, except tn full, without, the writen approval of the issuing faboratory.
Client Name Soil Mechanics
Askern Road
Carcroft
Doncaster
South Yorkshire
DN5 8DG
FAO Paul McMann

Authorised By: ﬂ M
!
Y




Soil Mec'hanics

Authorised sighatories;

LIKAS

TEATING

4330

CERTIFICATE OF TEST

Vertical Deformation of Sofil by Plate Load Test

& Orayson-Lob Team Congor ] | BS 1377 Part 9:1990 Date 0810412008
Report Ref: 09PA0342
Lab Ref No. 09FW0349.1 | Date Tested | 03/04/2009
Scheme / Siie Causeway Farm, Thorne
Test Location 19 Client Reference 19
Technician GB Weather Overcast
Soil Description | Dark brown slightly sandy CLAY mixed with black peat
TEST RESULTS
Depth of Test (mm} 400
Distance from excavation wall (mm) 200 *
Reaction Load Used JCB S
Plate Size {mm) 300
Test Method Incremental e AT EEEE R LR ED AR TR
Moisture Content (%) 321
(if Requested) ) i
Applied Load Time Mean Deflection %M ______________________________
{(kN/m?) (Mins) {rmm) £
0 0 0.00 R R T CEP P PP PTEEEE S
i5 2 0.09
30 5 0.35 I R A
45 8 0.68 a2l o ...
60 11 1.02
75 14 1.35 S T T e
0 15 0.63 T e
Maximum %CBR*
Defiection {(mm) Recovery (%) (If Requested)
1.35 53.3 2.5

*Note: %CBR values calculated using methods given in Design Manual for Roads and Bridges — Volume 7.
Remarks:

50il Mechanics is a trading name of Environmental Services Group Lid.
Opinions and interpretations expressed herein are outside the scope of UKAS Accreditation,
Results reported herein refate solely to the sample tested and are not necessarily representative of a larger sample population.
The results herein relat solely to the location tested. The Client should ensure that the material tested is representative of material on site.
This test certificate shall not be reproducer, 2xcept in full, without the writken approval of the Issuing laboratory.

Issuing laboratory:
Soil Mechanics

Client Name Soil Mechanics Unit 113, Provincial Park
Askern Road Nether Lane
Carcroft Ecclesfield
Doncaster Sheffield, S35 97X
South Yorkshire Tel: 0114 240 1901
DN5 8DG Fax: 0114 240 1744
FAO Paul McMann Authorised By: 7/ M



Soil Mechanics

CERTIFICATE OF TEST

Authorised signatories: Vertical Deformation of Soil by Plate Load Test

. Swi i - - P 10of

S Grayson Lot Team Loader ] BS 1377: Part 9: 1990 Date 08104/2009
Report Ref: 09FWQ3s50

Lab Ref No. 09FW0350.1 | Date Tested | 03/04/2009

Scheme / Site Causeway Farm, Thorne

Test Location 20 Client Reference 20

Technician GB Weather Overcast

Soll Description | Light brown slightly sandy CLAY

TEST RESULTS
Depth of Test (mm) 400
Distance from excavation wall {mm) 200 *
Reaction Load Used JCB »
Plate Size (mm) 300
Test Method Incremental 12
Maisture Content (%) 323
(If Reguesied) ) -
Applied Load Time Mean Deflection %,,,
(kN/im?) {Mins) {mm)
0 0 0.00
15 2 0.04
30 5 0.39
45 8 0.74 vz
60 11 1.13
75 14 1.52 oy " T 7 T v = )
0 15 1.25 Temo en)
Maximum o %CBR*
Deflection (mm} Recavery (%) {if Requested)
1.52 17.8 2.2

*Note: %CBR values calculated using metheds given in Design Manual for Roads and Bridges — Volume 7.
Remarks:

Soil Mechanics 5 a trading name of Environmenkal Services Group Lid,
Oplnions and intarpretations expressed hereln are outside the scope of UKAS Accreditation.
Results reported herein relate solely bo the sample tested and are not necessarfly representative of a larger sampke popudation,
The resuls herein relata solely to the location tested, The Clisnt should ensure that the matenial tested is representative of material on site.
This test certificate shall not be reproduced, except in full, without the written approval of the fssuing iaboratory,

Issuing laboratory:
Soil Mechanics

Client Name Soil Mechanics Unit 11b, Provincial Park
Askern Road Nether Lane
Carcroft Ecclesfield
Doncaster Sheffield, S35 97X
South Yorkshire Tel: 0114 240 1901
DN5 8DG Fax: 0114 240 1744

FAOQ Paul McMann | Authorised By: g))/




Soil Mechanics

CERTIFICATE OF TEST

E S 4330

Authorised signatories: Vertical Deformation of Soil by Plate Load Test

D. Swindells- i . . P f

S rayeon Lot Team Leagert ) BS 1377: Part 9: 1960 Date 0G/04/2009
' Report Rei- 09FW0351 )

Lab Ref No. 09FW0351.1 | Date Tested | 03/04/2009

Scheme / Site Causeway Farm, Thorne

Test Location 21 Client Reference 21

Technician GB Weaiher Overcast

Soil Description | Dark brown slightly sandy CLAY mixed with black peat

Issuing laboraiory:
Soil Mechanics

Unit 11b, Provincial Park
Nether Lane

Ecclesfield

Sheffield, 335 92X

Tel: 0114 240 1901

Fax: 0114 240 1744

TEST RESULTS
Depth of Test (mm) 400
Distance from excavation wall {mm}) 100
Reaction Load Used JCB
Plate Size {mm) 300
Test Method incremental
Moisture Content (%) 40.6
(If Requestied) '
Applied Load Time Mean Deflection
(kN/m?) (Mins) {(mm)
0 0 0.00
15 2 (.48
30 5 0.89
45 8 1.20
60 11 1.45
0 12 1.22
Maximum o %CBR*
Deflection (mm) | Re°2veY (%) | (it Requested)
1.45 15.9 2.0
*Note: %CBR values calculated using methods given in Design Manual for Roads and Bridges — Volume 7.
Remarks:
Soll Mecharics is a trading name of Environmental Services Group Lid.
Opiriens and interpretations expressed herein are qutside the scope of UKAS Accreditation.
Results reported herain relate solely to the sample tested and are not necessarily representative of & larger sample population.
The results herein relate solefy to the locabion tesied. The Cilent should ensure that the material tested is representative of material an site,
This best certificate shall not b reproduced, excapt in fuf, without the writken approval of the issuing laboratory.
Client Name Soil Mechanics
Askern Road
Carcroft
Doncaster
South Yorkshire
DN5 8DG
FAD Paul McMann

Authorised By: JO //




Soil Mechanics :

CERTIFICATE OF TEST

4330

Authorized signatories:

Vertical Deformation of Soil by Plate Load Test

D. Swindslis-Operati . . Page 1 of 1

e e BS 1377: Part9: 1990
Report Ref: 09FW0352

Lab Ref No. 09FW0352.1 | Date Tested | 03/04/2009

Scheme f Site Causeway Farm, Thotne

Test Location 22 Client Reference 22

Technician GB Weather Overcast

Soil Description | Dark brown slightly sandy CLAY

TEST RESULTS

Depth of Test (mm) 500
Distance from excavation wall (mm) 400 "
Reaction Load Usad JCB
Plate Size (mm) 300 B I W
Tesi Method Incremental N T S
Moisture Content (%) 36.3
(If Requested) ) Food oo
Applied Load Time Mean Deflection i
(kN/m?) (Mins) {mm) I N A A
0 0 0.00
15 2 0.07 T
30 5 0.28
45 8 0.84 03 - mm e e
60 11 1.26 .-
0 1 2 0-65 ¢ o H 1 ] ] L] 12 .I
Thrm { s
Maximum %CBR*
Deflection (mm) | <298 (%) | (it Requested)
1.26 48.4 1.9

*Note: %CBR values calculated using methods given in Design Manual for Roads and Bridges — Volume 7.
Remarks:

Soll Mecharics s a trading name of Environmental Services Group Lid.
Opintors and interpretations expressed herein are outside the scope of UKAS Accreditation.
Results reported hereln relaie solaly to the sample tested and are not necessarily representative of 2 larger sample population.
The rasults herein relate sakely to the location tested. The Client should ensure that the matertal tested is reprasentative of material on site.
This test certificate shall not be reproduced, except in full, without the writien approval of the Issuing lsboratory.
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INDEX PROPERTIES - SUMMARY OF RESULTS

Project No Project Name
AB057 TWEEN BRIDGE WIND FARM, PHASE 2
Sample p | pa| W |cas| W |We| I | s
Hole No. Depth (m) Soil Description stavo Remarks
No. type
from | to Mg/m® o % o 5, agint®

BH3 1 0.10 0.40 B Graylsh brown slighlly sandy CLAY. 21 {100n| 452t 23 22
BH3 8 400 | 445 | p [Brownsligntly sandy CLAY. 17 | 100s| asb | 21 | 27
BH3 1 600 | 645 | p |Prownsighly sandy GLAY. i¢ [100n| s4a| 21 | 32
BHS 1 010 0.40 a Brownish gray clayey sandy SILT. 22 | 99n | 30a | 20 10
BHs 1 | so0s | soes | o [BrownsitvCLAY. 27 |100n| 4sa| 22 | 27
BHS 14 750 | 75 | p |00 sty SAND. 21 | 945 ] 220 | wp

BH8 a 465 | 10 | p [PrewnsiyCiav. 22 |100n| 4za{ 20 | 22
BH10 1 010 0.50 B gif:n and lighl brown slightiy sandy claysy 17 100n| 302 o0 it
BH13 1 gob | 645 | o ';;"3;:“"’"“ SAND with occasional pockels 19 |100n] 24b | NP

BH1G 1 010 | 100 | g [Brovmstionity sandy GLAY. 37 |100n| s8a | 24 | 34
BHIG 0 450 | 435 | p |Brownshgnlly sandy CLAY. 19 {100n| ava| 22 | 25
BH16 13 750 | 795 | o [POWROLAY 26 | 100n| 43a | 21 | 22
BH18 9 aso | 4gs | p [Brown shightly sandy GLAY. 32 j100n| 442l 19 | 25
BH22 g 450 | 505 | p [Grevishorownsily CLAY. 26 |100si 50b| 22 | 28

(3aneral noles:

Al above tests carried out to BS1377 : 1980 definillve melhod in al! cases unless annotaled olherwise. See individual Lesl reports for furlhar delails.

Key : I bulk densily, linear WL Unulawrt We  Plastic timil <423um preparation P, paricle densily
Pq4  dry denslty a 4 point cone hesl NP non - plesiic n from netural soll -0 =gasjar
w mgishure conten b 1 poinl cone test 1a Flasticity Index 8 slaved spacimen -p = small pyknomeler
QA Ref Table
SLR 1 Soil Mechanics Printed:22/06/2009 12:07
Rev 84 ’ )

Nov 08
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JProjact No Project Name
ADQS5Y TWEEN BRIDGE WIND FARM, PHASE 2
Sample Org | LOI| pH Sulphate as S50, SD1options | CC, | Chloride, CI | <2
L M il mm
. . a4 21 g mg. .
Hole No. Depth (m} Soil Description % | water|870UM[ 26K | o NG, gt water [ acid Remarks
No. type s water | sol. sol. | sol.
=® | sol NH,
@
o
from| to % | % lon | oo | % | % % | % | % | =
Greyish brown sllty CLAY.
BH2 -] 250 | 300 B 7.2 12| DOV 100
Greyish brown vary sandy
BH3 14 750 | 00| B |BILT. 73 |1+3| DOF 100
Dark brownish grey
BH3 20 1200 12.0a] B |stightly gravelly SAND, 7.3 [1+3| 026 100
Greyish brown slighlly
BHS g 350 | 4.00 B |sandy CLAY. 73 2] 040 100
Grayish brown silty
BHS 18 7.50 | 8.00 B [SAND. T4 |1+3] 003 100
Brown SAND,
BHS 21 200|300, B 7.5 [1e2] 007 100
Greylsh brown allghtly
Bhs 9 465 | 510 | B |=sandy CLAY. 765 |1+43| 016 100
Greyish brown shightly
BHE 15 JED | 805 | B [sandy SILT. 7.5 |1+3| 004 100
Greyish brown slighty
BHA 21 11.20| 11.60 | B 1sandy SILT. 7.4 [1e| 008 100
Greyish brown slightly
BH10 -] 250 | 300 | B |sandy CLAY. 7.5 |1+3| quom 100
Grayish brown silly
BH10 12 600 | 7.00 B |SAND. 75 |13 ol 100
Grayish brown slighily ]
EH10 19 1050|1100 B |sandy SILT. 7.3 12| oov 100
Greyish brown SAND with
8H13 7 360 | 405 B |rare clay pockets. 53 |13 042 100
Light bron and light gray
BH1Z 12 G600 | 645 | B |clayey SAND. 74 143 om 100
Light brown clayey SAND.
BH13 13 900 | 940 B 7.2 |1+3] 0.09 100
Brown slighlly sandy
BH16 14 | 750 | eoo| B |[CLAY. 7.7 | 1+2] 0.08 100
Brown SAND.
BH16 18 10.50] 11.00 B T8 143 007 100
Brown slightly gravelly
BH16 25 15.60 | 16.00 B |SAND. 8.0 |1+3| 0.07 100
Brown slightly sandy
BH1g 10 4.50 ; 5.00 B |CLAY, 7.7 |13 o0z 100
185 1377 . dafinitive methad uniass stated - *  Sulphate tests preparation / lesl melhods : BRE Special Digast D1, dependent options :
Org Crganic matiar content
{ Nlaridas Idanilied ) 1. BS 1377:Part 3:19%0clause 5.3 4. TRL447 - {1 waler scluble sulphale TS  Tolal Sulphur ta BR273 { EN IS015178
LOI Mass loss on ignition at 440°C 2. BS 1377:Pan 3:1990:clause 5.4 5. TRL447 - 2 acid scluble sulphate Mg  Soluble Magnesium to BR279, colorimelric
€0, Carbonate content [ rapld titration } 3. BS1377Parl 3:1980:clause 5,5 €. BR279 - groundwaler sulphale KO3  Soluble Nitrate to BRZT79, colortmelric
Gl Chloride conlent = 2mm material passing 2mm steve NH, qualitalive
QA Ref Table
SLR 3 Soil Mechani Printed:22/06/2009 12:08 CHEM 1
SLRs oil Mechanics fintec: :
Jan 09




|Project No Project Name
AS057 TWEEN BRIDGE WIND FARM, PHASE 2
Sample Org | LOY| pH Sulphate as 50, SD1 options | CQ, | Chioride, CI | <2
* mm
21 roundf acid Mg man waler | acid
Hole No, Depth (m) Soil Description water| 2 TS | NO; moil| X Remarks
No. type g water | sol. N sol. | sal,
& | sol Hy
n
from| to % % .?_ gl | o % % % % % %
Brown silty SAND,
BH1S 14 750 | 800 | B 7.9 | 12| 007 100
Brown SAND.
BH18 20 12.00 | 13.00 B 7.7 |1+3] G.02 100
Greyish brown slightly
BHZ2 10 4,80 | 0B B ysandy CLAY, 7.2 {1+3] 003 100
GGreyish brown silly very
BH22 16 750 [ 7.95 B |gravelly SAND. 76 {1+3| 007 75
Brewn sandy CLAY,
BH22 26 |1280[131¢| B 7.7 [1+3| 0.05 100
BS 1377 ; definilive method unless stated : *  Bulphate lests preparation § lest malhods BRE Spegial Digest 301, dependent options :
Qrg Organlc malter conten
d 1 1377:Parl 3,1950:clause 5. . -1 water soluble sulphate o ulphur 1o
{ s-sulphidas, c-chiarides ientfied ) BS 1377:F a 4, TRL44T lubl TS  Tolal Sulphur lo BR279/ EN 1IS015178
Lol Mass loss on ignition at 440°C 2. BE 1377 :Part 2:11990:clause 5.4 5. TRL447 - 2 acid soluble sulphate Mg Soluble Magnesium to BR279, colorimetric
{20y Carbonals content | rapid tiratior ) 3. BS1377,Par 2:1990:clause 5.5 €. BR279 - groundwaler sulphele NO3  Solubke Nitrale to BR279, colorimetric .
€1 Chloride content < 2mm material passing 2mm sieve MH; quafitalive
QA Ref Table
SLR 3 Soil Mechani Printed:22/06/2009 12:08 CHEM 2
Rev 91 Ol an|CS rinted: :
Jan 09




Particle Size Distribution Analysis
IProiect No AB057 Sample Details: |Hole No BH3
IProject Name TWEEN BRIDGE WIND FARM, PHASE 2 Depth (m BGL) 7.50
SampNo |14 [Type B
1D ESGAZ057200904140000000162
Spec Ref
SILT SAND GRAVEL i
CLAY e [ Medium | Coarse Fine | Medium | Coarss Fine | Medium | Coarse | COBBLES | BOULDERS
100 - - - - m
AT :
70 , .
il j
[-]¢] o ¢
-] E: 1 !
£ ! i i
2 / :
g0 {——
T
gw fj
; /:
30 //
20 o ,
? i |
| LT §
R !
0 ]
0.001 0.01 0.1 1 10 100 1000
Particle size mm
Sieving Sedimentation
Pardicle Size % Particle Size % Soll description |Greyish brown very sandy SILT.
mm Passing mm Passing
125 100 0.0830 a5
90 100 0.0534 33 Preparation / |.._ . . .
75 100 00364 28 Protraatment Sieve: natural material Hydro: as BS1377
63 100 0.027i 23
50 100 0.0197 21
37.5 100 0.0103 16 Remarks
28 100 0.0052 14
20 100 0.0037 10 Whele | *<60mm
14 100 0.0017 7 Sample Cobbles / boulders 8 ]
10 160 Proportions Gravel 7] 0
6.3 100 o0 s 10 o Sand 65 65
“<G0mm valugs to al v
50 100 soacrinion anly Silt 27 27
3.35 100 Clay 8 8
2.00 100
118 190 Particle density, Mg/m3 Uniformity Coefficient Do/ Dy 23
0.600 100 '
0.425 99 2.65 assumed
0.300 98 Dy mass of sample. k BS 1377 : Part 2 : 1990
0.212 95 v Pie. k9 Test Method Sieving 9.2 wel sieve
0.150 a1 13.1 Sedimantation 9.5 hydrometer
0.063 35 '
QA Ref T Figure
SR';'t gf Soil Mechanics Printed:22/06/2009 12:10 PSD 1
Sept 08




Particle Size Distribution Analysis
IProject No A9D57 Sample Details: |Hole No BH3
[Project Name TWEEN BRIDGE WIND FARM, PHASE 2 Depth (m BGL) 10.50
Samp Nao |18 IType |B
1D ESGA9057200904140000000166
Spec Ref
i SILT SAND GRAVEL
| CLAY [T Wiedum | Coarse Fine | Medium | Goarss Fine | Wediom | Coarss | COCCLES | BOULBERS
100 g : fi
i
80 {——!
' ; :i I
3 ; i ;
i b i i
60 - : ! [
B i E £ :
"] b 3 I b
50— .
g i ” g i
dao
- i (4] H b
il
0 E 3
0.001 0.01 0.1 1 10 160 1000
Particle size mm b
Sleving Sedimentation
Paricle Size % Particle Size o Soil description |Greyish brown SAND.
mm Fassing mm Passing
125 100
20 100 Praparation/ |... .. .
75 100 Pretreatment Sieve: natural material
63 100
50 100
375 100 Remarks
28 100
20 100 Whole | *<60mm
14 100 Sample Cobbles / boulders Q 1]
10 100 Proportions Gravel 0 0
6.3 100 B0 valles 10 a'dJ Sand 95 95
= ¥ I . -
5.0 100 descriplion only Sitt silt+clay =
3.35 100 Clay ] 5
2.00 100
1.18 99 z
5600 % Uniformity Coefficient Dgo ! Dyg 3
0.425 97
0,300 6§ Dry mass of sample. k BS 1377 : Part 2: 1990
0.212 27 2 ple. ko Test Method Sieving 52 wel sieve
0.150 12 10.2 Sedimentation none
0.063 5 )
QA Ref Figure
SR';F\" gf Soil Mechanics Printed:22/06/2009 12:10 PSD 2
Sept 08




Particle Size Distribution Analysis

Project No AQ0S57 Sample Details:{Hole No BH5
Project Name TWEEN BRIDGE WIND FARM, PHASE 2 Depth {(m BGL) 12.00
Samp No |21 |'Type B
D ESGAQD57200904080000000142
Spec Ref
SILT SAND GRAVEL
CLAY [ Fine [ Medium | Coarse Fine | Medium | Coarse Fine | Medium | Coarse COBBLES | BOULDERS
100 Fd E B i H
4
0 / ’
70 e /
60 ‘
@ : ;
50 {— :; :
B 1 |
g i3 i ;
Se0
0 / ;
20 h i i ; B E
: il
10 Y ! :
0.001 0.01 0.1 1 10 100 1000
Particle alze mm
Sleving Sedimentation
Particle Size % Paricle Size o Soil description |Brown SAND.
mm Passing mm Fassing
125 100
a0 100 Preparation / | ..
5E o6 Pretreatment Sieve: natural material
63 100
50 100
375 100 Remarks
28 100
20 100 Whole | *<60mm
14 100 [ Sample Cobbles / boulders 0 0
10 100 Froportions Gravel 0 0
6.3 100 <60 s 1o aid Sand 288 88
- mim values 10 ai . r
5.0 100 description only Silt siit+clay =
.35 100 Clay 12 12
2.00 100
118 100 Uniformity Coefficient Dg ! D Not applicab!
0.600 100 50 Fvo applicabie
0.425 99
0.300 82 Drv mass of sample. k BS 1377 : Part 2 : 1990
0.012 %% R pie. g Test Method Sieving 52 wel sieve
0.150 22 10.4 Sedimentation nong
0.063 12 ’
QA Ref : Figure
Sl_\[-:; gf Soil Mechanics Printed:22/06/2009 12:10 PSD 3
Sept 08 -




Particle Size Distribution Analysis
IProject No A9057 Sample Deiails:|Heole No BHS
[Project Nams TWEEN BRIDGE WIND FARM, PHASE 2 Depth (m BGL) 9.10
SampNo |17 [Type B
D ESGASD57200904 140000000188
Spac Ref
i SILT SAND GRAVEL
{ CLAY —0 [ Medium | Coarse Fine | Medium | Coarse | Fine | Medium | Coarse COBBLES | BOULDERS
100 : - = 3
Y
. i / :
81— /
01— !
60 7 i -
g | A
¢ il |
&850 N ;
¥
[ El 4 4 [
2 i /
Ll
0 | PE
LT
o]
-] 5
0 i ; i
0.001 0.01 0.1 1 10 100 1000
Particle size mm
Sieving Sedimentation
Particle Size % Particle Size o Soil description |Greyish brown very sandy SILT.
mm Passing mm Passing
125 100 0.0630 36
80 100 0.0531 33 Preparation / |,. . N
75 100 00382 55 Pretreatment Sieve: natural material Hydro: as BS1377
63 100 0.0273 26
50 100 0.0197 21
375 100 0.0104 14 Remarks
28 100 0.0052 13
20 100 .0037 9 Whole *<B0mm
14 100 0.0017 7 Sample Cobbles / boulders 0 ]
10 100 Proportions Gravel Q ]
6.3 100 e <60mm values 6 aid Sand 65 65
5.0 100 desciption only Silt 27 27
3.35 100 Clay 8 a8
2.00 100
118 160 Particle density, Mg/m3 Uniformity Coefficient Dg /D 28
0.600 100 Y 60’ P10
0.425 98 2.65 assumed
0.300 a5 Dry mass of sample. k B8 1377 Part 2 ;1990
0.212 &7 R P&, k8 Test Method Sieving 5.2 wel sieve
0.150 76 104 Sedimentation 9.5 hydrometer
0.063 36 '
QA Ref Figure
SR Soil Mechanics Printed:22/06/2008 12:11 PSD 4
Sept 08 -




Particle Size Distribution Analysis

Sept 08

Project No ABDSY Sample Details:|Hole No BH10
Project Name TWEEN BRIDGE WIND FARM, PHASE 2 Depth (m BGL) 6.00
Samp No |12 Type B
ID ESGAI057200904080000000013
Spec Ref
SILT SAND GRAVEL
CLAY Fine | Medium | Coarse Fine | Madium | Coarse Fine | Medium | Coarse COBBLES | BOULDERS
100 - - - - - -
:
20 /
70—
z 1N
g :
a5 : : ;;
3 !
e .
a40 :
30 |
4
20 ;
10 A |
0 H i
0,004 0.04 0.1 1 10 100 1000
Particle size mm
Sieving Sedimentation
Parficle Size % Particle Size % Soil description |Greyish brown silty SAND.
mm Passing mm Passing
125 100 0.0630 16
90 100 0.0556 15 Preparation / |.. . . X
75 56 50395 T3 Pretreatment Sieve: natural material Hydro: as BS1377
63 100 0.0280 13
50 100 0.0189 13
375 100 0.0104 10 Remarks
28 100 0.0053 8
20 100 0.0037 7 Whole | *<60mm
14 100 0.0017 5 Sample Cobbles / boulders 0 0
10 100 Proportions Gravel ] 0
6.3 100 <60 N Sand 85 85
* mm valuss 1o al .
5.0 100 description only Silt 10 10
3.35 100 Clay 5 5
2.00 100
118 100 Particle density, Mg/m3 Uniformity Coefficlent Dy fD 26
0.600 100 sity, Mg/m Yy sl H0
0.425 99 2.65 assumed
0.300 84 BS 1377 : Part 2 ; 1990
Dry mass of sample, k
0312 Y, fy mas pe. k9 Test Method Sieving 9.2 welsieve
0.150 24 9.0 Sedimentation 8.6 hydrometer
0.063 16 )
QA Ref - Figure
SRIEF\{; gf Soil Mechanics Printed:22/06/2009 12:11 PSD 5




Particle Size Distribution Analysis
IProject No AB0ST Sample Details:{Hole No 8H10
IProject Name TWEEN BRIDGE WIND FARM, PHASE 2 Depth {m BGL) 9.00
Samp Ne |17 |Type |B
IC ESGAB0NS57200904080000000018
Spec Ref
; SILT SAND GRAVEL
| CLAY [Fine | Wedum [ Coarse Fine | Medium | Coarse Fine | Medium | Coares | o ore | BOULDERS
100 : /’__
90 . /’
a0
70
80 :
g
a ;
&350 ; ¥
2 H
&40
30
10
i
0 i ;\ ! :
0.001 0.01 0.1 1 10 100 1000
Particle size mm
Sleving Sedimentation
Patticle Size % Particle Size % Soil description |Greyish brown very sandy SILT.
mm Passing mm Passing
125 100 0.0630 35
90 100 0.0516 3 Preparation / . . .
T 100 50373 59 Pretreatment Sieve: nafural material Hydro: as BS1377
63 100 0.0267 25
50 100 0.0192 22
37.5 100 0.0102 16 Remarks
23 100 0.0052 12
20 100 0.0037 11 Whole | *<60mm
14 100 0.0016 g Sample Cobbles / boulders 0 0
10 100 Proportions Gravel 0 0
6.3 100 . | » Sand 85 65
5.0 100 b oty Silt 25 25
3.35 100 Clay 10 10
2.00 100
1.18 100 Particle density, Mg/m3 Uniformity Coefficient Dgo !/ D 55
0.600 a9 Cle density, gim [1/] 10
0.425 93 2.65 assumed
0.300 93 Drv mass of sample, k BS 1377 : Part 2 : 1950
0.212 81 i pie. kg Test Method Sieving B2 wel sieve
0.150 64 105 Sedimentation 9.5 hydrometer
0.063 35 )
QA Ref ! Figure
SR';'?’ 2-49 Soil Mechanics (4 Printed:22/06/2009 12:11 PSD 6
Sept 08 - 15




Particle Size Distribution Analysis
IPraject Na AB0S7 Sample Details:{Hole No BH13
[Project Name TWEEN BRIDGE WIND FARM, PHASE 2 Depth (m BGL) 3.60 .
SampNo |7 |Type |B
|») ESGAS057200904080000000027
Spec Ref
i SILT SAND GRAVEL i
i CLAY 5ne ™1 Wedium | Goarse Fine | Wedum | Goass | Fine | Medium | Goass | oo | BOULDERS
100 ; 2 7
50— }
50—
2
g ; | :
£s0 . : ; :
g
&40 : : ¢
30 : : I :
o ]
0.001 0.01 0.1 1 10 100 1000
Particle slze mm
Sieving Sedimentation
Particle Size % Particle Size o% Soil description |Greyish brawn SAND with rare clay pockets.
mm Passing mm Passing
128 100
20 100 Preparation / Sieve: natural material
75 100 Pretreaiment )
83 100
‘_.5_0 100
378 100 Remarks
28 100
20 100 Whole | *<60mm
14 160 Sample Cobhles / bouldsrs 0 0
10 100 Proportions Gravel 0 0
6.3 100 5y ) Sand 92 92
5.0 100 o ooy silt sift+clay =
3.35 100 Clay 8 8
2.00 100
1.18 10G . . .
5,600 56 Uniformity Coefficient Dgg f Dyg 3
0.425 100
0.300 91 Dry mass of samole. k BS 1377 ; Part 2 ; 1990
0.212 53 ) Pl X Test Method Sieving 9.2 wel sieve
0.180 13 129 Sadimentation none
0.083 2 ’
QA Ref : Figure
SRI;'T; gf Soil Mechanics Printed:22/06/2009 12:11 PSD7
Sept 08




Particle Size Distribution Analysis
IProJect No ABD57 Sample Details:|Hole No BH13
[Project Name TWEEN BRIDGE WIND FARM, PHASE 2 Depth {m BGL} 9.00
SampMNo |19 |Type |B
1D ESGA9057200904080000000039
Spec Ref
SILT | SAND [ GRAVEL | | !
CLAY —fine | Medium | Cparse | Fine | Medium | Coarse | Fine | Mediom | Coarse | COBBLES | BOULDERS
Toe : g s , : '
20 /
o — i
i
Eso 1— T — ;
g :
: :? Y :
&40 — T ;_: ;
o {— j/
10 : :
0 :
0.001 0.01 a1 1 10 100 1000
Particle skze mm
Sieving Sedimentation
Particle Size % Particle Size % Soil description |Light brown clayey SAND.
mm Passing mm Passing
125 100
90 100 Preparation/ |...
T 100 Pretroatment Sieve: natural materiai
63 100
g0 100
37.5 100 Remarks
28 100
20 100 Whole | *<60mm
14 100 Sample Cobbles / boulders 0 0
10 100 Proportions Gravel 0 0
6.3 100 0 valuos o sid Sand 88 88
5.0 100 dueion oty silt silt+clay =
3.35 100 Clay 12 12
2.00 100
1.18 100 . . . ,
5600 100 Uniformity Cosfficiant Dgg f Dyg Not applicable
0.425 99
0.300 88 Drv mass of sample. k BS 1377 : Part 2; 1990
0212 2] i pe. g Test Method Sieving 9.2 wet sieve
0.150¢ 21 11.4 Sedimeniation none
0.063 12 '
QA Ref Figure
SR';'zgf Soil Mechanics Printed:22/06/2009 12:11 PSD 8
Sept 08 1157




Particle Size Distribution Analysis
If'roject No ABD57 Sample Details: [Hole No BH18
Project Name TWEEN BRIDGE WIND FARM, PHASE 2 Depth (m BGL) 9.00
Samp No |18 |Type |B
I ESGA9057200904080000000060
Spec Ref
SiLT SAND GRAVEL |
CLAY ™ Fine [ Medium | Coarse Fine | Medium | Coarse | Fine [ Medium [ Coarse | COBBLES | BOULDERS
100 - - : -
/’
5 ?
3 :
80 :' /
8 j
&50 ii T ; i
[ E H i i
g ; i
240 ; /
30
i NV
| :
1
: :
0 2
0.001 0.01 o1 1 10 100 1000
Particls size mm
Sieving Sedimentation
Particle Size % Particle Size % Seil description |Brown silty SAND.
mm Passing mm Passing
123 100
% 109 Preparation / Sieve: natural material
75 100 Pretreatment :
63 100
50 100
375 100 Remarks
28 100
20 100 Whale | *<60mm
14 100 Sample Cobbles { boulders 0 0
10 100 Froportions Gravel ] 0
8.3 100 . o " Sand 89 89
5.0 700 Romnottts Silt siltrclay =
3.35 100 Clay 11 11
2.00 100
1.18 100 . . . .
5600 59 Uniformity Coefficient Dgg ! Dy Net applicable
0.425 98
0.300 91 Dry mass of sample, k BS 1377 : Part 2 : 1980
5212 76 pie. %9 Test Method Sieving 52 wel sieve
0.150 39 12.4 Sedimentation none
0.063 11 )
Figure
GID Soil Mechanics Printed:22/06/2009 12:11 PSD 9




Particle Size Distribution Analysis

IF'roject Na |-A9057 Sample Details: |Hale No BH16
IProject Name TWEEN BRIDGE WIND FARM, PHASE 2 Depth (m BGL) 12.00
Samp No {20 Type 8
ID ESGAB057200804080000000064
Spec Ref
SILT SAND GRAVEL
: Fine | Medium | Coarse Fine | Medium | Coarse Fine | Medium | Coarse COBBLES | BOULDERS
100 - , : . - - .
A
90 1
80 / :
A
60— L1 ?
. . /
7 - |
frol
¥ :- 'r; /
& . E o
£ . i
@40 ; jf § o
20 / ‘ :
il
0 : £
0.001 0.01 0.1 1 10 100 1000
Particle slze mm :
Sleving Sedimentation
Particle Size % Particle Size % Soil description |Brown silty SAND.
mm Passing mm Passing
125 100
% 190 Preparation / Sieve: natural material
75 100 Pretreatment :
63 100
50 100
37.5 100 Remarks
28 100
20 100 Whaole | *<60mm
14 100 Sample Cobhles / boulders i 0
10 100 Proportions Gravel 0 0
6.3 100 o s fo ald Sand 89 89
*<50mm values to &l " -
5.0 100 description only Silt silt+clay =
3.35 100 Clay 11 11
2.00 100
1.18 100 i
0.600 99 Uniformity Coefficient Dgp ! Dyg Not applicable
0.425 o8
0.300 91 Dry mass of sampie. k BS 1377 : Part 2 : 1990
0.212 78 v P&, g Test Method Sieving 8.2 wet sisve
0.150 44 145 Sedimentation none
0.063 10 :
QA Ref , Bl Figure
SR29 Soil Mechanics Printed:22/06/2009 12:11 PSD 10
Sept 08




Particle Size Distribution Analysis
IProjecl No AQQ57 Sample Details: |Hale No BH18
[Praject Name TWEEN BRIDGE WIND FARM, PHASE 2 Depth (m BGL) 7.50
SampNo {14 Type B
ID ESGAS057200904080000000085
Spec Ref
SILT SAND GRAVEL
: CLAY | —Fre [ Wedum | Coarss Fine | Medium | Coarse Fine | Medlum | Coarse CORBLES | BOULDERS
100 . - :
T F A
80 '
70 ’
s0 {1 — A /
2
8 : i
250 : : j-
g /‘
a f H i
g H : : i
a4 : : /
30
: |
10 f
o
0,001 0.01 0.1 1 10 400 1000
Particle size mm
Sieving Sedimentation
Parlicle Size % Particle Size % Soil description {Brown siity SAND.
mm Passing mm Passing
125 100
% 100 Preparation / Sieve: natural maierial
75 100 Pretreatment ’
83 100
50 100
37.5 100 Remarks
28 100
20 100 Whale | *<60mm
14 100 Sample Cobbles / boulders 0 1]
10 100 Proportions Gravel ] 7]
6.3 100 B0 valuss [0 ald Sand 89 89
5.0 100 deseription only Silt silt+clay =
3.35 100 Clay 11 11
2.00 100
118 190 Uniformity Cosfficient  Dgg/ D Not applicabl
0.600 99 607 =10 ot applicab’e
0.425 98
0,300 96 Dry mass of samble. k BS 1377 : Part 2: 1990
0.212 85 i P, ke Test Method Sieving 5.2 wel sieve
0.150 49 18 Sedimentation nong
| 0063 1 ‘
QA Ref , Figure
SLR 29 i ; . :
A Soil Mechanics Printed:22/06/2009 12:11 PSD 11
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Particle Size Distribution Analysis

Sept 08

Project No t9057 Sample Details:|Hole No BH22
Project Name TWEEN BRIDGE WIND FARM, PHASE 2 Depth (m BGL,) 7.50
SampNo |16 [Type B
[} ESGAS057200904080000000108
Spec Ref
SILT SAND GRAVEL
CLAY e [ Medium | Coarse Fine | Medium | Coarse Fine | Medium [ Coarse COBBLES | BOULDERS
100 - u H ] s
; e BRE
50 : //
’
a0 .- . B //
& 50 : : : ;
L /
g : '; ; .-'
@40 / :
30 7
20 ; : :
/
10 - '
0 E
0.001 0.01 0.1 1 10 100 1000
Particle size mm
Sleving Sedimentation
Particle Size % Particle Size % Soil description |Greyish brown silty very gravelly SAND.
mm Passing mm Passing
125 100
80 100 Preparation/ .. .
75 0 Pretreatment Sieve: natural material
83 100
50 100
375 98 Reamarks
28 a7
20 a7 Whole | *<60mm
14 88 Sample Cobbias / boulders Q0 0
10 84 Proportions Gravel 25 25
6.3 77 <60 values to aid Sand 60 80
< values o al s S
5.0 76 description only Silt silt+clay =
3.35 75 Clay 18 15
2.00 75
1.18 74 Uniformity Coefficient Deg /D Not licabl
0.600 73 so f Lo ot applicable
0.425 72
0.300 68 Drv mass of sample. k BS 1377 : Part 2 : 1980
0.212 52 Y P& <9 Test Method Sieving 92 wel sieve
0.150 33 16 Sedimentation none
0.063 14 '
QA Ref ' Figure
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ONE DIMENSIONAL CONSOLIDATION TEST

BS 1377 : Part 5: 1990 : clause 3

IPrcject No

A9057

[Project Name

TWEEN BRIDGE WIND FARM, PHASE 2

Sample Hole No BHS

Details:  Ingeth (m BGL) 450
SampNo |10 [Type U
ID ESGAS057200904080000000130
Spec Ref

0.800

0780

0.760

0.740

0.720

0.700

Voids ratic

0680

0.660

0.640

0.620

0.600
02.50

02.00
01.5¢
01.00
00.50
00.00

{logt)

Cv m?iyear

Notas :

Applied pressure kPa

Log pressure / voids ratio

Specimen taken

|Log pressura / Cv

Swelling pressure

a0

mm from base of sample

1 10 100 1000Q 10000
Applied pressure kPa

Soil description Firm brown laminated CLAY with occasional sift Applied

pockets., Voi Cy C,

. ids M,

Preparatian Undisturbed Pressure| (150,109 ) | ( to0, oot )
Index properties Liquid imit% | | Plasticlimit% | kPa m*MN | mPyear { miyear
{ if available } Q 0.7815
Specimen details jnitial | Final 50 0.7572 0.273 1.9 1.9
Particle density 270 assumed | Mg/m?® 100 0.7355 0.247 1.8 1.8
Diameter 74.85 mm 200 0.7042 0.180 1.9 2
Height 18.05 18.04 [mm 400 0.6639 0.118 2 2.1
Voids ratic 0.781 0.687 200 0.6732 0.028 - -
Maisture content 30 27 % 100 0.5866 0.080 -
Bulk density 1,97 203 | Mg/m®
Cry density 1.52 1.50 | Mgim?
Saturation 103 105 | %
Avarage temperature for test 23 °c

QA Ref

SLR 5.3
Rev 115
Jan 09

Soil Mechanics
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ONE DIMENSIONAL CONSOLIDATION TEST

BS 1377 : Part 5 : 1990 : clause 3

lProject No ABOS5Y Sample Hole No BH8
_ Details:
Project Name  [TWEEN BRIDGE WIND FARM, PHASE 2 Depth {m BGL) 3.80
SampNo |8 [Type u
i} ES(GA9057200904 140000000177
Spec Ref
0.880 - -
Applied pressurs kPa Log prassure / voids ratio
0.860 l\
\
B
0.840
0.820 \
0.800
= x
8 .
o 0,780 .
g TN
> . \
0.760 4
'S
0.740
0.720
£.700
0.580
02.50 [Log pressure / Cv
5 0200
3~
2 = 01.50 +
1] (=]
E 2p100
=
Q0050
00.00
1 10 100 1000 10000
Applied pressure kPa
Soil description Soft brown silty CLAY Applied
) . Cv Cv
. Voids M,
Preparation Undisturbed Pressure| .- (150,109 3 | (a0, roat )
Index properties Liquid imit% | | Plastic imit% | kPa mAMN_ | miear | mPivear
{ if available } 0 0Q.8704
Speciman details Initial | Final 50 0.8558 0.112 1.4 1.7
Particle density 2.75 assumed | Mg/im® 100 £.8359 0.257 0.85 0.88
Diameter 74.62 mm 200 £.7956 0.198 1 1.1
Height 19.08 18,27 | mm 400 0.7545 0.125 1 1.1
Voids ratio 0,870 0,783 200 0.7704 0.045 - -
Maisture content 33 30 % 100 0.7929 0.127 - -
Bulk density 1,95 2.00 | Mg/m?
Dry density 1.47 1.53_ | Mgim®
Saturation 103 105 | %
Average temperature for test 23 °c
Swelling prassure kPa
Notes :
Speclmen taken 100 mm from base of sample -
QA Raf - Figure
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ONE DIMENSIONAL CONSOLIDATION TEST
BS 1377 : Part 5 : 1990 : clause 3

Project No ABQS7 Sample Hale No BH10
Details:
Project Name |TWEEN BRIDGE WIND FARM, PHASE 2 Depth (m BGL) 3.50
SampNo |7 |Type U
ID ESGAS057200904080000000007
Spec Ref
0.740 -
Appliad pressura kPa Log pressure / voids ratio
0,720
0.700
0.680 ' N
\\
Y.
0.680
L
il
8 0840
=]
> \
0.620 \
L \
0.600 —~F%
0,580
0.560
0.540
05.00 [Log pressure / Cv
g — 04.00 [ ¢
& 0300
E guz.oo
-
O 0100
00.00
1 10 100 1000 10000
Applied pressure kPa
Soil description Soft brown sandy CLAY, Applied e, c.
; Voids M.
Preparation Undisturbed Pressure| .o {150,100 ) | (o0, root }
Index properties Liquid imit % | | Plasticlimit% | kPa miMN | mityear | miiear
{ if available } 1] 0.7271
Specimen details Initial | Final 50 06798 0.548 3.1 3.3
Particle density 270 assumed | Mg/m? 100 0.8587 0.239 3 3.2
Diameter 74.90 mm 200 0,6305 0.176 3.7 4
Height 19,17 17.81 | mm 400 0,5085 0.104 4.3 4.2
Voids ratio 0.727 0.505 200 0,5995 0.009 - -
Mgisture content 27 24 % 100 0,6048 0.033 -
Bulk density 1.88 2.08 | Mo’
Dry density 1.56 168 | Mg/m’
Saturation 101 105 | %
Average temperature for test 23 °c

Swelling pressure

MNoies :

Specimen taken 340

mm from base of sample

QA Ref

SLR 5.3
Rev 115 S

Jan 02
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ONE DIMENSIONAL CONSOLIDATION TEST
BS 1377 : Part 5 : 1990 : clause 3

|Froject No

ABO5Y

Project Name

TWEEN BRIDGE WIND FARM, PHASE 2

Sample
Details:

Hole No

BH1&

Depth (m BGL)

6.00

Samp No

11

IType U

D

ESGAB057200004080000000054

Spec Raf

0.780

0760

Applied pressure KPa

Log pressure / voids ratio

0,740

0.720

0.700

0.680

Voids ratio

0.660

0.540

0620

0.600

0.580

10.00

08.00

[Log pressure / Cv

06.00

(logt)

04,00

Cv m’iyear

02,00

00.00

10 100 1000 10000
Applied pressura kPa

Soil description Firm to shiff grayish brown fhinly laminated CLAY Applied

with silt and sand dusting on laminae. Voids M €, Cy
Preparation Undisturbed Pressure| .. Y| (tsnreg Y | (oo, roat )
tndex properties Liquidimit% | | Plasticlimit% | kPa miMN | mityear { milyear
{ if available ) 0 0.7672
Specimen details Initial | Final 100 07018 | 0.370 3.2 35
Particle density 270 assumed | mg/m® 200 0.6778 0.141 38 4.3
Diameter 75.00 mm 400 0.8466 0.093 4 4.2
Height 19.12 17.50 | mm 800 0.6031 0.068 8.3 6.8
Voids ratio 0.787 0.618 400 0.6080 £.009 - -
Moisture confent 29 24 % 200 0.6179 0.028 - -
Bulk density 1,97 2.07 | mMogm?
Dry density 1,53 167 | Mgm®
Saturation 101 104 %
Average temperature for test 22 'C
Swelling pressure kFa
Notes :
Specimen taken 10 mm from base of sample 1

QA Ref Figure
g:"j 151-2 Soil Mechanics Printed:22/06/2009 12:09 OED 4
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ONE DIMENSIONAL CONSOLIDATION TEST
BS 1377 : Part 5 : 1990 : clause 3

A9057

Swelling pressure

Notes :

Specimen taken

10 mm from base of sample

QA Ref

SLR 5.3
Rev 115
Jan 09

Soil Mechanics

 LUiA

LTINE

5

lProject No Sample Mole Na BH18
— Details:
Profect Name [TWEEN BRIDGE WIND FARM, PHASE 2 Depth (m BGL) 6.00
Samp No |11 |Type U
iD ESGAD057200904080000000081
Spec Ref
0.510 st - -
Applied pressure kPa |L0g prassurg / voids rafio
0800 == aimm b= slemle e o o
0.790
0.780 \\\
0.770
o N
S M
w0760
k \
0.750
-
< JD
0.740 \'
0.730
0.720
0.710
50.00 l {Lag pressure / Cv
5 40.00 — -
= Za000
o .
£ gzo.oo
= i
9 10.00
00.00  SEB: G ¢
1 10 100 1000 10000
_Applied pressure kPa
Soil deseriptian Greyish Drown very silty SAND with occasional Applied
gravel sized clay pockets. Voids M G, C,
: v
Preparation Undisturbed Pressure| o (ts0,10g ) | (ta0, roon )
Index properties Liquidlimit% | | Plasticimit% | kPa m*MN_ | miyear | mPivear
{if available ) 0 0.8005
Specimen details Initial { Final 100 0.7837 0.094 2.8 2.9
Particle density 2,85 assumed | mMg/m® 200 0.7751 0.048 1.4 1.5
Diameter 74,98 mm 400 07614 0.038 3.3 3.6
Height 19,02 18.42 | mm 800 0.7417 0.028 42 45
Voids ratio 0.801 0.745 400 0.7427 C.0H - -
Moisture content 31 29 % 200 0.7448 0.005 - -
Bulk density 1.62 1.97 | Mgim®
Dry density 1.47 1.52 | Mgim®
Saturation 102 105 %
Average temperature for test 22 °c

Printed:22/06/2009 12:09

OED 5




ONE DIMENSIONAL CONSOLIDATION TEST

BS 1377 : Part 5: 1990 : clause 3

Projact No

AQ0E7

rF'roject Name

TWEEN BRIDGE WIND FARM, PHASE 2

Sample

Hola No

BH22

Details:

Depth {(m BGL}

3.60

Samp No |7

|Type U

ID ESGAS057200804080000000099

Spec Ref

0.900 —-

0.880

Applled pressure kPa

Log pressure / voids ratia

0.860

0.840

0.820

0.800

Yoids ratio

0.780

0.760

0.740

[Lag pressure / Cv

Cv mPyear

=== e SR

1 10 100 1000
Applied pressure kPa
Scil description  rim brown CLAY with silt laminations, Applied c c
, Voids M, Y '

Preparation Undisturbed Pressure| . {50,100 ) | { 190,100t}
Index properties Liquidtimit% | | Plasticlimit% | kPa eMN | mPAvear | mPhear
{If avallable } 0 0.8954

Specimen details Initial | Final 50 0.8662 0.455 8.1 8.6
Particle density 275 assumed | Mg/m? 100 0.8317 0.264 2 2.2
Diameter 74,87 mm 200 0.7531 0.211 2.7 2.9
Height 19.23 17.99 | mm 400 0.7441 0.137 2.5 27
Voids ratio 0,898 0.777 200 0.7578 0.039 - -
Moisture content 33 3o % 100 07768 0.108 - -
Buik density 1.92 2.01 | Mgim®

Dry density 1.45 1.55 { Mg/m®

Saturation 100 105 %

Average temperature for test 23 °C

Swaelling pressure kPa

Notes :

Specimen taken 80 mm from base of sample

QA Ref Figure
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PRESSURE - SUMMARY OF RESULTS

UNCONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TESTS WITHOUT MEASUREMENT OF PORE

Jul 07

Project No Project Name
ADDS7 TWEEN BRIDGE WIND FARM, PHASE 2
Sample Density | w | Test| Dia | o, | At iure/endorsiage
. . type Fxial 7]
Hole No. Depth {m) Soil Description bulk | dry stainf 6,-6] ¢, | o Remarks
No. type] s
fromy to Mgim® % mm | ks | % | kPa | kPa | E
Firm brown CLAY with s/l parlings.
BH3 3 1.50 | 1.895 u 187 | 1.65] 27 Uu | 1033 20 (186|106 53 { F
Firmy brown |aminated CLAY with
" BH5 10 450 | 495 U |occasiona sill pockels. 198|163 2 | UJ |1031| 80 |113|102] 51 { B
Firm brown GLAY with sand
BHa 1 .10 | 855 L |parings. 197 (145 21 | LU |1034] 120 (197]| 70| 35 { P
Firm brown CLAY with sill
RH22 7 360 | 405 | U |laminations, 195 (154] 290 | YU |103.3] 70 |(182]| &80 ] 40 | C
Ganeral noles: Tests carried out In aceordance with BS1377: Part 7: 1990, clause 8 for single slage, clause 9 for multistage lests. Specimens nominally 2:1 height
diameter ralic and lesled at a rate of sirain of 2%/minule, unless annalaled otherwise, Ses individual test raporis for further details,
Lager UL - single stage test { may be in sets of specimens ) Ga cell pregsure Made of failure P plastic
UUM - mullistage tesl an a single specimen Gy -ty devlator strass B britlle
suffix R - remouldad or recompacted Ccy undralngd shear sirength ¢ compound
QA Ref Table
Soil Mechani s 2208209 12
Rov 63 Ol echanics Printed:22/06/2008 12:08 UUSUM 1




SATURATION BUILD-UP

1 T
0.8 e i SPECIMERN A B C
3 0.5 INTTIAL ey 2.03
E)
- 0.4 Moisture ¥ ag
6.2 (ory DEnsaty
. Mg /a3 1.58
0 50 100 150 200 250 300 350 400 o
CELL PRESSURE ki/m2 AFTER et 2 08
CONSOLIDATION CONGOL IDATION -
B UJ T 1] Modsture % 25
B [~
i — o try e
8 .50 =L armd 1.65
g e = ——— SATURATION inftial pwp 0
—- 5TAGE [
g-joo } ! Saturates pug ‘z." 150
a } : b Fanal call =
= i i i receure 210
g 5 10 15 20 25 30 kL 0 Freseure
420 - COMPRESSTON [TINE miputes B value 0.06
CONSDLIOATION (Ca)) Pressure 420
STAGE
400 fack Prossure Ne o0
S
r‘“E Initial pwp E 410
= 380
A Final gwp 303
g 380 | T I 43 120
E '''' =T ] pwa dissipation X g7
g B B COMPRESSION [Cell Proseure 450
& N STABE i o
Inatial owp ¥ 300
% : inical b3 120
3.0 R L S
L “peb || ! et hir | 03
a5 i . T, FATLURE ax1al Stron ¥ 7.0
H 1 CONDTTIONS -
7 {8y - 051 142
£ 2.0— S AT PEAK —
= " OEVIATOA uf o 336
& 7 STHESS - g
E 1.5 i 037t 4 g4
- J i :F
B 1.0
g M
Y o5 [ PR PO |
| MODE OF i
178 - : T ; FalLUAE
] | !
:
no450 = |
:'E _ — - _
= Lot [~ JSHEAH STRENGTH c' a
D 125 —F . PARAMETERS
\ RS | C° ASSUMED ZERD 0 n/m2 270
g 100 | s
; NOTES
@ i Saturation b .aEp]ication of cell/fback pressure
c 79 7 mncrements of 50 kW/m2 with 3 differential
= / of 30 kN/m2,
o Drainage during consplidation to top
E =] / with VErticel side drains fitted
5 Stress/strain curves corcected for
b f area change, side drains and .45 mm thick membrane
B 25 || T
f
| |
0 2 4 6 B 10 12 14 16
MOHR CIRCLES AXJAL STHAIN %
120 I
EFFECTIVE STAESSES |
100 P
n _,/’ I
£ 80 s - lsom pescrieTIon
z - !
- ot | == - 1 Firm te staff greyish brown thinly laminated
w ol = CLAY with silt and sand dusting on laminas.
80 pre T
» TR
[ S 3
% e ‘ TYPE OF SPECIMEN  \nteTumgeg
; ]
ao i
- i : SPECIMEN OIMENSIONS
pe I : i 102.3mm @13« 203, 1 m=n 100
0 40 a0 120 160 200 244 280 320

EFFECTIVE STRAESSES kN/m2

Test carried out to BS 1377 @ Part 8 : 1890 : Test 7

Consolidated Undrained Triaxial Compression Test

Borehole No. BHiG Depth 6.00-5. 45m
with measurement of Pare Pressure Sample No. U1t
SLFI SD 1 ] Location . Loc. No. Flg .
8.7A | Mechanics TWEEN BRIDGE WIND FARM, PHASE 2 ADOS7




NOTE

L MIT STRESS FIELD

‘Tested at a rate of strain based on porg

pressure egualisation at failure only

180

160 -
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120

t kiN/ma
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B0
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20

100

120 160

5" kN/me

200

240

DOFAMBRIDGE STRESS FIELD

i
i
i
1

360

320 -

2A1 -

120

B0

40

NOTE @ 0 scale is double p'
| scale for clarity,

120

160

200

F* ki/me

320

Consolidated Undrained Triaxial Compression Test
with measurement of Pare Pressure

Barehole No.
Sample No.

BHiG
U1

Depth

5.00-6. 45m

SLA
8.7B

Soil
Mechanics

Lacatian

TWEEN BRIDGE WIND FARM, PHASE 2

ioc, Nag,

ADOGY

Fig.




SATURATION BUILD-UP

0.8 P____ SPECIMEN [ B
W o
3 0.6 INITIAL paras™! 2.03
: 0.4 Hojsture % 26
0.2 -
moyns Y 1.61
i 50 100 150 200 250 300 350 400 "
CELL PAESSURE ki/nd AFTER vorad | 2.04
CONSOL IDATION CONSOLIDATION
- 0 q‘“"“‘--.,,_ Maisture % 25
] -
o
%‘l —20 |- H"-u — ";;-g!rlhtv ey
T — el SATURATION Initiel pmp
S — == 0
I 0 St ™ [ S | STAGE o
% -40 B b Sakuratet pup ‘g- 150
=] E Fima) cell
- 210
0 5 10 15 75 30 kLS a0 fressre
COMPRESSION TIME minutes 8 vaijue 1.00
350 - ,
i CONSOLIDATION (Cal) Pressure 370
STAGE
340 Back Presture ﬂu! 300
3
o — Initial po | % 355
E ]
3 330~ ]
A Final pwp 300
g L
§ 320 f o] a’ 70
IEJ J' B . pwn dissipakion % 100
310 =
g | .. COMPRESSION | Cell Prascure 370
z B 5TaGE "
ENH Iy ) Initial pun > g0
E D e e O T T A 1] Enital B3’ 70
Y te of X%
| Strein  aaon 1.27
T
5 FAILURE Axi8l Scrain ¥ g,z
CONDITIONS -
by -l he 150
I AT PEAK
= OEVIATOR e g 297
3 B e B STRESS £
. 5 [ e W Y . Gatt i 73
= O M e
i y 4y 223
0 2 A -0.02
&.I / t -
I
"y Ldg" /B3] 3.060
MDDE OF [
175 : ! FAILURE )r
- . : ' z
o 150 : : — = iy
3 et :
E e - SHEAR STRAENGTH c’ e’
o125 = i - PARAMETERS
. el : A C' ASSUMED ZEAD 0 cuyn2 3080
€ 100 me :
" i NOTES
i [ Saturation by gpplication gf cell/back pressure
# 75 incremenis of S0 kN/m2 with a gifferential
£ /] of 10 kN/m2.
Z Orainage durjng consolidation to top
g 50 { : with V¥Brtica) Side drains fitted
E : ! Stress/strain curves corrected far
] 5 f i H aren change, side orains and .45 mm thick membran:
= ] _é
: i
0 2 4 B 8 10 12 14 1@
MOHR CTACLES AXIAL STRAIN %
120
EFFECTIVE STRESSES
100 :
N i
< B0 I SOIL DESCAIPTION
Z =T s S Firm gregisn brown thinly laminated CLAY
a o ~| with 811t and sand dusting an laminae
g ’¢ i -
& = i ]
€ 401} — - .
=2 | A
% i / 3 TYPE OF SPECTMEN  \wniaTURBED
20 —=
- f \ SPECIMEN DIMENSIONS
- r L 1 103 . 1mm asa « 202.8 ma ons
0 a0 B0 120 1850 200 240 280 320
EFFECTIVE STAESSES kN/m2 Test carried out ko BS 1377 . Part B : 1990 : Test 7

Consolidated Undrained Triaxial Compression Test

Borehole No. BH18 Depth 3.50-3.95m
With meagsurement of Pore Pressure Sample Na. uz
SLH Soll LLLELELL Loc. ho. F]g .
8 74 | Mechanics TWEEN BRIDGE WIND FARM, PHASE 2 AGOS7




t kn/m2

400

1840 - |-

160-

140

120

1005

BO-f-

50

20

UUMIT STRESS FIELD

NOTE : Tested at & rate of strain based on pore
pressure equalisatien st failure only

CAMBRIDGE STRESS FIELD

S’ kN/m2

320

200 -

g kN/m2

B0 -

366

2801

240

160 -

120 +

40

NOTE : g Scale_ié goubie p’
sCale for clarity.

160
F' kN/m2

| 1 | fl L L
T T T O g T

240 280 320

Consolidated Undrained Triaxial Compression Test
with measurement of Pore Pressure

Borehale Mo. BHiG Depth 3.50-3.95m
Sample No. u7

SLR
8.7B

5011
Mechanics

Lacation

TWEEN BRIDGE WIND FARM, -PHASE 2

Lee. Mo,

Fig.
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Old River Don Wind Farm

Geoarchaeological Report

SUMMARY

An auger survey was undertaken on land at Medge Hall, Crowle, as part of a programme of
evaluation required as Supplementary Environmental Information further to the cultural
heritage assessment presented in an Environmental Statement for the Old River Don Wind
Farm, a development of six wind turbines and associated infrastructure. The survey consisted
of 7 auger transects, sampling turbine base micro-siting zones and compound area. The aim
of the survey was to record the presence or absence of peat deposits across the areas of deep
construction impacts, and to investigate the cultural and palaeoenvironmental potential of
the area. A further facet was the ground-truthing of a previous geophysical survey, in order
to determine the topography of the basement sands and the potential of this deposit as a
former occupation horizon.

The coring demonstrated the presence of organic rich deposits at turbines 1-4, comprising a
peat deposit of a reasonably uniform Tm thickness, which was overlain by Tm+ of deliberately
introduced tidal silts (‘warp’). At turbine 5 peat cover appeared reduced or absent. At turbine
6 a raised island or levee rose above the peat and river channel deposits. At the proposed
compound area a former channel of the Old River Don was detected.

The peat sequences detected are not considered to be of particular palaeoenvironmental
interest, in comparison to other previously studied sequences in the locality. Any
archaeological remains in the turbine 1-4 locations would most likely be associated with pre-
peat levels, at an average depth of 2m below ground level (average elevation -0.17m OD).
Turbine 6 may have some archaeological potential at shallower depths associated with the
higher ground. Turbine 5 appears to have limited cover of warp and peat, which may relate
to former peat cutting activity. The compound area has limited archaeological potential due
to the presence of river channel deposits.

The previous conductivity survey appears to have provided generally reliable information
about the thickness of superficial cover at turbines 1-5, but did not directly detect the
presence of peat.

INTRODUCTION

REG Windpower has submitted an Environmental Statement in support of a planning application for the
construction of six wind turbines with associated infrastructure at Old River Don Wind Farm, Medge Hall, near
Crowle, North Lincolnshire. The proposed development area (PDA) sits within an area of potential archaeological
significance which has already been subject to limited investigation by the Humber Wetlands Project (Van de Noort
and Ellis 1997). A key aspect of this is in relation to multiperiod activity (Mesolithic to the 20" century) and the
palaeoenvironmental potential of peat deposits across the PDA. In order to understand the potential impacts on
sub-surface heritage assets, the archaeological advisor to the planning authority requested that a programme of
evaluation be carried out prior to determination of the planning application.



REG Windpower commissioned Headland Archaeology to agree and undertake a programme of field evaluation,
comprising geophysical survey, palaeoenvironmental coring and fieldwalking.

A geophysical survey using an EM-31 conductivity meter was undertaken by Headland Archaeology in September
2014 (Mayes 2014). The objective of the survey was to map the sub-peat topography of turbine bases 1-5, by
attempting to differentiate between areas of conductive - presumed wet — ground, and areas of resistant — and
presumed drier — ground. The survey demonstrated variations in the conductivity of the deposits across the survey
areas but concluded that ground-truthing of the results was needed in order to determine the extent to which
variations in peat thickness had influenced the conductivity results.

This component of the pre-determination work comprised targeted hand-auger survey of the turbine base micro-
siting zones and compound area (lllus 1). This was designed to provide further information about the presence
and thickness of peat deposits and the depth of the sub-peat topography in order to assist in establishing the
archaeological potential of the proposed development area. A project design covering the work was agreed with
the archaeological advisor to the planning authority (Kimber 2014).

Site Description

The site is located c.2km to the west of Crowle (centred at NGR 474964 413217). The majority of the site comprises
Grade 2 agricultural land with a small area of Grade 3 located at the site access from Marsh Road. It is currently
managed for arable production. A strip of woodland, aligned roughly northeast-southwest, dissects the centre of
the site; however the majority lies outside of the site boundary. The site is drained by numerous drains and ditches.

Thorne Moor Special Areas of Conservation (SAC) and part of the Thorne and Hatfield Moors Special Protection
Areas (SPA) border the site on the north-east and north-west. A further four international sites, i.e. Special Areas of
Conservation, Special Protection Areas and Ramsar sites are located within 10km of the Site.

The site is located within the Humberhead Levels region of the Humber wetlands, a low-lying region to the
southwest of the Humber estuary. The land profile is generally flat, with ground levels lying between 3m Above
Ordnance Datum (OD) and 0.7m OD. The old course of the River Don, made redundant by artificial drainage, passes
through the south-eastern part of the development area in a broad alluvial floodplain. To the east of the Old River
Don, Crowle sits at the northern tip of the Isle of Axholme, an area of higher ground bounded by the former
wetlands of the Trent valley to the east and the Don, Idle and Torne to the west. The north-west half of the site lies
within Thorne Moors, an area of raised mire wetland which has been considerable reduced and degraded by peat
extraction and agricultural drainage.

OBJECTIVES

The objectives of the auger survey were:

e To determine the thickness of any superficial deposits of low archaeological/palaeoenvironmental
potential;

e To target particular high-conductivity anomalies/trends and check whether they correspond to buried
areas of deep peat;

e To target particular low-conductivity anomalies/trends and check whether they correspond to areas of
raised ground within the buried raised mire;

e In the Turbine 6 and compound area; check whether buried ground surfaces with archaeological
potential could occur at depths greater than can be detected by a gradiometer survey (0.5-1m);

e Inthe Turbine 6 and compound areas; locate if possible any former river channels;

e To thereby check the interpretation of the geophysical survey against actual ground conditions and
produce a sub-surface deposit model with a high confidence rating;

e To use this information to inform the siting of the proposed wind turbines and other site infrastructure
away from areas of archaeological and/or palaeoenvironmental potential;



e To produce and deposit a satisfactory archive and disseminate the results of the work via grey-literature
reporting and publication as appropriate.

METHODOLOGY

Fieldwork
The fieldwork methodology was set out fully in the Project Design (Kimber 2014), but in brief, provision was made

for the drilling of 70 auger points across the development zone. At several points in Turbines 1-6 the highly
compacted nature of the warp deposits hindered borehole recovery. At these locations the resolution of the
transects was reduced to target the principal variations in conductivity. These modifications were undertaken in
discussion with the monitoring archaeologist. It was rapidly determined that the Compound Area was located
within a zone previously occupied by a substantial palaeochannel of the Old River Don, and resolution was reduced
here on the recommendation of the palaeoenvironmental specialist as significant sedimentary variation across the
channel was unlikely. In total 41 points were drilled on transects across the turbine micro-siting localities. The
remaining 3 points were in the compound area. All drilling was undertaken using a Dutch Auger and 6¢cm gouge
auger.

All auger points were located using a Trimble GPS, allowing the construction of a Digital Elevation Model (DEM)
and subsurface relief map in a Geographic Information System (SURFER10) representing thickness and depth of
the peat deposit.

RESULTS

The auger survey will be discussed in two parts. The first will consist of a characterisation of the sedimentary units
found across the site. The Compound Area, Turbine 5 and Turbine 6 will be discussed individually, while the
remaining Turbines will be discussed together, due to the relatively homogeneity of the deposits found in these
areas. The second part will provide comment on the relationship of the geophysical survey to the depth of the
stratigraphy and sedimentology observed at the site.

Full details of all augers taken are given in Appendix 1.

Turbines 1-4

The basement varied across the site: at Turbines 1 (Illus 2 & 3), 2 (Illus 4 & 5) and 3 (llus 6 & 7) this consisted of clay
or a silty, clay rich sand, whilst at Turbine 4 (lllus 8 & 9) the basement deposit was sand. The depth at which this
deposit was reached varied between -1.08m OD (Turbine 1) and +0.37m OD (Turbine 2). This disparity probably
represents the buried topography of the basement. Overall, the basement depth was generally below sea level,
although there were indications of a slight rise at Turbine 2 (Table 1). Deeper measurements, possibly representing
topographically significant variations occurred at Turbine 1 (Borehole 70; d=-1.08m OD) and Turbine 4 (Boreholes
39 & 40; d=-0.83 &-0.76m OD).

Where the basement consisted of clay or sandy clay, a sandy deposit overlay the primary unit. This was capped in
some areas by further deposits of sand and clay, most notably borehole 65 and 68, Turbine 1; borehole 52, Turbine
2; and boreholes 41 and 43, Turbine 3. Boreholes 52 and 65 were particularly complex with several intercalated
layers of sand and clay.

The subsequent unit, which variously consisted of fibrous peat was found across all four turbines, and whilst the
base of this deposit varied across them, the overall thickness of the deposit did not often significantly exceed 1Tm;
although at Borehole 70 it was 1.64m thick. In nearly all cases, the peat gave way to further bands of intercalated
sands and clays, before giving way to loamy topsoil.



Turbine 5 (Illus 10 & 11)

The basement deposit here was sandy, and generally slightly above sea level, with a maximum elevation of 0.18m
OD. Across Profile 10 at Turbine 5 (boreholes 29, 27 25 & 22), the peat was almost entirely absent except at Borehole
27, where a grainy organic peat lay directly beneath the topsoil.

Borehole 21 identified a large hollow, the base of which lay at -1.14m OD. The hollow was filled with 0.67m of
organic silt and peat and sealed by approximately 1Tm of silty clays, sandy silts and topsoil.

In general this location seems to have lost (or never had) peat cover like at Turbines 1-4; and does not seem to
have had significant warp cover either.

15 Basement depth
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Table 1: Basement depth at Turbines 1-6

Turbine 6 (lllus 12 & 13)

In contrast to Turbines 1-5, the stratigraphy associated with Turbine 6 was relatively shallow and consisted
predominantly of basal sand, in some cases sandy clay or clay silt which is overlain variously by silty clays before
finally giving way to a clay-rich topsoil. Thin lenses of organic matter were present at some of the borehole locations
- notably boreholes 11,16, 17 & 18 - however these sediments did not seem to represent extensive peat cover, in
particular the centre of this area appears clear of peat. The basement topography rose in this area, to 1.18m OD
(borehole 13), where a noticeable topographic rise was present.

Compound (lllus 14 & 15)
The stratigraphic sequence in the area of the compound was relatively simple, consisting of a tripartite or bipartite
sequence of grey clay, peat and a sandy, clay rich topsoil. Borehole 2 was the deepest found at the site, exceeding

4



four metres and containing in excess of 1.5m of peat. Fragments of wood were also noted within this deposit;
borehole 7 was abandoned due to the presence of a large impenetrable piece of wood, whether floodplain detritus
or the more substantial remains of an in situ tree.

COMPARISON WITH GEOPHYSICAL INTERPRETATION

Turbine 1

The auger transect across Profile 01 in this area supports the suggestion from the conductivity of a wetter or deeper
area within the underlying landscape. Overall, the top of the peat in this area was found between 0.77 and 1.58m
below ground level (1.05-0.56m OD) with thickness increasing slightly from 0.92-1.64m to the north in line with
increased conductivity. The overlying warp also increased in thickness, and the level of the basement sands also
fell away towards the north, from -0.20m to -1.08m OD. The geophysics appears to have accurately mapped a
buried topographic variation in this area. A similar trend was not observed in Profile 02. The absolute depth of the
basement layer and the thickness of the warp and underlying peat did not vary significantly in this area. The general
consistency in deposit thicknesses along this transect appears consistent with the low variability in the conductivity
readings.

Turbine 2

The peat deposits in this area were less thick than those in Turbine 1. The deeper peat deposits found in boreholes
52 and 58 were associated with reduced conductivity readings compared to the thinner peat deposits in boreholes
56 & 59, when the opposite was expected from the geophysical interpretation. It is likely that there were other
influences on the conductivity reading from superficial or bedrock deposits that have overwhelmed any signal
from the peat.

In general there was little significant variation in warp cover, peat thickness or basement depth, and this appears
to be reflected in the low variation of the conductivity readings. The thickness of total cover was shallowest at
Borehole 51 (d=1.16m) and this point was both elevated compared to the other basement levels (0.37m OD) and
associated with a reading of reduced conductivity.

Turbine 3

The sedimentology in this area corresponded occasionally with the interpretation of the geophysical survey,
particularly in the case of borehole 49, which had 1.5m thick peat within an apparent basin and high conductivity;
the evidence at borehole 48 - with very similar stratigraphy but low conductivity — was contradictory of the model.
The remaining boreholes in this sequence 41 and 43 are also anomalous, in particular borehole 50 revealed only
0.1m of peat but had a high conductivity. Variation in the thickness of the superficial deposits appears to have been
more influential on the conductivity readings.

Turbine 4

Whilst areas of thicker peat were associated with high conductivity values in boreholes 32, 33 & 39, other areas of
peat with almost the same thickness were associated with lower conductivity values (e.g. boreholes 34, 36 & 40).
There was no clear correlation between peat thickness and conductivity at this location.

Turbine 5

The borehole data at this turbine base supported the geophysical interpretation in part. The variation in
conductivity across Profile 10 was reflected in the apparent presence of a peat filled channel. The increased
conductivity in the area of borehole 21 was associated with thicker peat than elsewhere at this location, but also
with a thicker superficial deposit of warp.



DISCUSSION

The area surrounding the proposed DA and indeed the DA itself has been subject to significant archaeological and
environmental investigation since the 1970s (e.g. Buckland, 1979; van de Noort and Ellis, 1997, 1998). It is,
nonetheless, the first time predictive modelling has been applied in this area. Such methods have already been
applied in a number of areas in the Trent Valley (Brown et al. 2007; Carey et al. 2006; Challis et al. 2007; Gearey and
Chapman, 2002).

Auger Survey
The most significant results of this survey are:

e The relatively shallow depth of the peat deposit across the site;
e The presence of a topographic rise or ‘island’ in the area of Turbine 6;
e The possible location of a former channel of the River Don at the compound area.

When compared to the data from the Adlingfleet transect (Van de Noort and Ellis 1998) the boreholes from Crowle
are substantially shallower. Nonetheless, overall, the stratigraphy is strikingly similar: a base of blue grey alluvium,
associated with early Holocene sea level rise, overlain by a fine to medium sand of aeolian provenance (Van de
Noort and Ellis 1998). These units are overlain by the peat deposit which in most cases is less than 1.2m thick, once
again in comparison to the Adlingfleet boreholes, this is relatively shallow.

Peat formation and succession is well understood as a result of the substantial corpus of analytical work undertaken
by the Humber Wetlands Project in the mid-1990s. Organic deposition commenced c. 5200-2650BP and is
indicative of flooding of the lower lying ground and subsequent paludification (Van de Noort and Ellis 1998). In the
wider area pollen analysis in the area broadly indicates a succession of reed (Phragmites) swamp, mixed Alder
(Alnus) dominated fen carr woodland before giving way to a further reed dominated episode (Van de Noort and
Ellis 1998). In the immediate vicinity of Crowle, previous work suggests a backswamp or riparian mire (Dinnin 1997).

These organic deposits are overlain by the alluvium and sands of warp which was deposited during the 19th
century.

Archaeologically, the area of most interest identified by both the auger survey and the geophysics is the raised
area, which occupies the footprint of Turbine 6. This feature is expressed as a low, domed topographic rise within
the landscape. It is composed of sands and gravels, consistent with an in-channel bar or levee capped by sand and
may be associated with the early/mid Holocene proto Don. It is the most likely area to contain any evidence of
prehistoric or Romano-British activity in the area.

The location of Turbine 5 may also be of archaeological potential, because of the apparent absence of peat from
much of this area. The sub-peat ground surface is at a similar level to that at Turbines 1-4, and it is possible that any
peat cover in this area was fully removed by peat cutters and that the area was not subsequently warped.

Finally, within the compound area, it is possible that the boreholes in this area have identified deeper areas of
alluvium and organics associated with a palaeochannel of the Old River Don. In the borehole 2 location it seems
that a backswamp area similar to that at turbines 1-4 was overlain by later alluvial sedimentation deriving from the
channel. A southern channel of the Don at Crowle was subject to intensive palaeoenvironmental investigation by
Dinnin (1997). After the development of a carr woodland and floodplain mire 7500-50008BP, this was also replaced
by tranquil backswamp or floodplain mire (Dinnin 1997).

Geophysics and the stratigraphic sequence

The auger survey has revealed a relatively homogeneous band of peat which varies from approximately 0.6-1.6m
in thickness at Turbines 1-4, but was absent from Turbines 5 & 6. In several areas, most notably Turbines 1,4 & 5,
high conductivity areas were associated with real features of substantial depth and containing a more significant
peat deposit than observed across the rest of the area. In contrast, the results for Turbine 2 indicated reduced



conductivity, even where the sedimentology clearly indicated a substantial depth of peat (e.g. boreholes 59 and
60).

It was originally hoped that the geophysics would indicate the overall thickness of the peat across the site.
However, there was only a slight correlation between peat thickness and conductivity readings (Table 2). There
does appear to be a stronger correlation between the thickness of superficial cover and increased conductivity
(Table 3). This suggests that the properties of the overlying warp deposits exerted a dominant effect on the
readings taken by the conductivity meter, save in areas of gross variation in the sub-peat topography. This may be
because the marine derived warp deposits contain a higher concentration of dissolved salts than the groundwater
fed peat, which could lead to higher conductivity readings where thicker deposits of warp are present (A Boucher
pers comm).

The base of the warp also appears to reflect the solid geology of the basement itself. This is likely to be a result of
peat compression across the site, the weight of the warp and overlying sediments, which will be highly variable,
causing downward movement in the peat where the basement is deeper. This effect will be enhanced by the
composition of the peat itself, for example, in areas where the peat is composed of a tougher material such as
wood, the effects of compression will be less. In areas of less resistant material, such as sedges, reeds or even areas
which may once have been open water, this effect will be enhanced. This effect and the associated problems and
the ramifications for archaeology and palaeoenvironmental analysis, particularly chronological issues has been well
documented by a number of authors, e.g. Allen 1999, 2004; Haslett et al. 1998; Long et al. 2006. Whilst these are
examples exploring intertidal environments, when warp formation is considered, such examples provide ideal
parallels.

A further consideration, which may explain the nature of the stratigraphy and its relationship to the geophysical
results, particularly in the case of Turbine 2, is the depth of the water table and its effects on the moisture content
of the peat. The geophysical survey was undertaken during the early autumn of 2014, at the end of one of the
driest summers in recent years. This would have had a direct effect on the water table in the area, which could be
assumed to be lower than usual and also the moisture content of the peat, which could be considered to be
reduced. Other factors may include better drainage in this particular area, greater permeability of the bedrock or
subtle variations in the depth of the peat itself.
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CONCLUSIONS

The auger survey has demonstrated that there is generally no more than a Tm undulation in the level of the sub-
peat topography across Turbines 1-5, at or around Om OD. At each turbine site the undulation is generally limited
within a range of 0.5m. This suggests a relatively level flood-plain landscape existed prior to peat formation. In
general the variations in the sub-peat topography seem to be too minor to have registered on the conductivity
survey, having been generally swamped by the responses from the overlying warp deposits.

The gross exceptions to this — deeper basin features at Turbine 1 (borehole 70); Turbine 3 (borehole 49) and Turbine
5 (borehole 21) appear to have been detected as conductive responses by the geophysical survey, although the
readings appear to reflect the thicker warp within these hollows, rather than thick peat. Their presence is suggestive
of low points in the pre-peat landscape. The gradient of these features is not steep — being around 0.5m deeper
than their next-nearest auger points — and they are likely to simply represent a slight exaggeration in the general
topographic undulation rather than indicating substantial landscape features such as river channels.

The auger survey was successful in mapping the stratigraphic sequence at the survey locations. The evidence from
this survey supports the previous evidence that the floodplain was covered by a mire or backswamp during the
Neolithic and Bronze Age. This evidence reduces the likelihood of human activity in the immediate area of Turbine
1,2,3,4 &5; it is well recognised that for much of prehistory, human occupation was associated with the drier
periphery of the floodplain (Van de Noort and Ellis 1998 p 292). In this case, this area of the floodplain of the Old



River Don during much of Neolithic/Bronze age was dominated by fluvial wetlands and would have been too wet
for permanent or prolonged human activity. The exception is Turbine 6 which appears to occupy a former island
or area of higher ground within the floodplain.

The compound area appears to be within a former channel of the Old River Don. This channel may have become
inactive by the later prehistoric period. Gradiometer survey of this area did not indicate the presence of any
archaeological remains.

In terms of palaeoenvironmental potential, the peat does not represent a particularly substantial deposit when
considering the rest of this part of the Humberhead Levels and the extensive nature of previous work. If further
work was required post-consent, the most productive method of analysis would be the acquisition of material for
radiocarbon dating from the top and bottom of the deposit. This would constrain the period of formation and
place the deposit within the existing chronology and model for vegetative succession/development, providing a
minor addition to the existing body of data.
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