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Executive Summary

As part of the Supplementary Environmental Impact Statement (SEIS), URS carried out a
geotechnical investigation to assess the suitability of the Tailings Storage Facility (TSF) proposed in
the Environmental Impact Statement (EIS) Bankable Feasibility Study (BFS) for the Alpha Coal
Project. The objective of the investigation was to satisfy the Queensland Department of Environmental
Management's (DERM) concerns regarding:

e Potential for tailings liquor to migrate through surface and/or near surface soils into Lagoon Creek
o Potential for tailings liquor to seep through the floor of the TSF and contaminate groundwater

The investigation comprised geologic mapping; drilling 14 exploratory boreholes to depths ranging
from 10.0m to 20.0m, with in situ standard penetration tests (SPT) and falling head permeability tests
in soil, and packer tests in rock; excavation of 52 test pits; and laboratory testing of soil and rock
samples from the boreholes and test pits.

Based on the current investigation and review of data from previous investigations, the geologic model
for the entire TSF footprint can generally be described as:

0.0mto 0.7m Topsoil/Alluvium (loose to medium dense, silty, fine to medium grained sand)

0.7mto 1.8m Residual Soil derived from weathering of Colinlea Sandstone (very dense
silty/clayey sand and low plasticity sandy silt/clay mixes)

Below 1.8m Low strength, completely weathered (CW) to highly weathered (HW) Colinlea
Sandstone

In situ falling head permeability and packer tests in the floor of the TSF indicate a permeability ranging
from 2.3 x 107 m/sec to 7.3 x 10®° m/sec.

It is therefore concluded that, the TSF site as proposed in the BSF is suitable for the intended
purpose. This conclusion is based on the following:

Surface Water Contamination: Surficial geologic mapping and subsurface investigations by
borehole and test pit showed that it is unlikely that well-developed Lagoon Creek palaeochannels or
deep cross drainage alluvial channels are present beneath the proposed TSF footprint. Slight
horizontal migration of tailings liquor through surficial alluvial or low density residual soils can be
expected during the life-of-mine, however, construction of an engineered cutoff trench that intercepts
the soil/weathered rock interface should mitigate the risk of seepage into Lagoon Creek.

Groundwater Contamination: The low hydraulic conductivities measured during in situ falling
head permeability tests and packer tests in the residual soils and weathered sandstone in the floor of
the TSF footprint show that significant vertical migration of tailings liquor into the groundwater table is
unlikely. Therefore, it is recommended that the low permeability blanket/liner proposed in the BFS
report be substituted by moisture conditioning and proof rolling the soils in the floor of the TSF prior to
tailings storage. It is recommended that a groundwater monitoring program comprising a series of
piezometers be established to regularly assess the groundwater depth and quality around the
perimeter of the proposed TSF.

Embankment Foundation: The soils and weathered rock in the area of the proposed TSF should
provide a suitable strength, low permeability foundation to support the proposed TSF embankments.

URS
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Executive Summary

Construction Materials: The upper 1.0m to 3.0m of silty/clayey sand and silty/sandy clay that
occurs over most of the TSF footprint should be suitable for use as borrow material for construction of
the proposed TSF embankments. Crushing and processing of basalt from a potential quarry
approximately 20km northeast of the site is expected to produce sand and gravel for filters and drains,
and slope protection.

Construction Considerations: Excavation of the surface material to a depth of about 3.0m for
TSF embankment construction can be effected with conventional earthmoving equipment such as
scrapers, and hydraulic excavators. Compaction of the final exposed subgrade within the footprint of
the TSF storage area would be expected to further mitigate downward migration of tailings liquor.

Viii 42626683/01/01
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Introduction

1.1 General

Hancock Coal Pty Ltd (HCPL) is developing the Alpha Coal Project (Project), a 30 Mtpa open-pit
thermal coal mine with a life-of-mine planned for 30 years and the potential for future development of
underground reserves. The project is located in the Galilee Basin, 50km northwest of the township of
Alpha, 160km west of Emerald and 250km east of Longreach, in central Queensland, Australia. Figure
1-1 shows the project location.

The TSF Geotechnical Investigation characterises the surface and subsurface geology and
geotechnical conditions at the site of the TSF, as proposed in the EIS BFS, prepared in 2011. The
investigation was carried out by URS between July and October, 2011.

This report is organised with an Executive Summary; an Introduction which gives a brief background
of the investigation, states the objectives, describes the site, and summarises previous investigations;
Geotechnical Investigation details the scope of the investigation and methodology; Geological and
Geotechnical Characterisation describes the findings of the investigation; and Conclusions and
Recommendations emphasise the implications of the findings and outlines the path forward. A map
showing the location of the exploratory boreholes and test pits, a surface geology map, a soil
thickness isopach map, a series of geologic sections and a permeability contour map; information from
previous investigations; borehole and test pit logs and photographs; results of in situ testing; and
laboratory test results are included as appendices to the report.

42626683/01/01
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1 Introduction

1.2 Background

In November 2010, Parson Brinckerhoff (PB) prepared a report entitled “Alpha Coal Project Tailings
Storage Facility - Location Options Report” which identified the location of the out-of-pit TSF included
in the BFS and EIS. In April 2011, PB prepared a report entitled “Alpha Coal Tailings Storage Facility -
Concept Design Report”. During preparation of the SEIS, in order to satisfy the Queensland DERM
that the proposed TSF site was suitable from a geotechnical perspective, an additional geotechnical
investigation was requested to supplement previous findings.

1.3 Objective

The objective of the TSF geotechnical investigation was to determine if the assumptions regarding the
geotechnical characteristics of the TSF included in the BFS and EIS render the site suitable for storing
tailings safely, with minimal impact to the environment for the life-of-mine. Specific risks to be
addressed are:

e Potential for tailings liquor to migrate through surface and/or near surface soils into Lagoon Creek
e Potential for tailings liquor to seep through the floor of the TSF and contaminate groundwater

1.4 Site Description

The site proposed for the TSF in the EIS and BFS covers an area of around 2,600ha, spanning
approximately 10.5km (north to south) by 3.2km (east to west) at its greatest extent.

The proposed TSF is bounded to the west by Lagoon Creek, which runs parallel to and around 2.0km
east of the site, and by a northerly trending, low ridge that also runs parallel to the TSF and defines
the eastern site limits.

The site generally slopes very gently (around 1°) and drains from the eastern ridge crest at
approximate elevation 380mAMD towards Lagoon Creek in the west, at approximately 310mAMD.
Representative topography at the site is depicted in Plates 1-1 and 1-2.

< 18/07/2011 15:27

Plate 1-1 Typical topographic relief across the western half of the TSF site.

42626683/01/01
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18/07/2011 09:59

Plate 1-2 Greater vertical relief along the eastern TSF site boundary.

All creeks and drainage lines within the investigation area are ephemeral and predominantly poorly
defined. They typically provide channels for westerly flowing runoff from the slightly elevated land to
the east. Recognisable drainage lines typically fan out on encountering the more level land on the
eastern flank of the Lagoon Creek flood plain. Runoff continues westward across the grassland either
as sheet flow or in ill defined watercourses towards Lagoon Creek. Plates 1-3 and 1-4 show examples
of drainage pathways observed across the site.

Plate 1-3 Typical poorly-defined east-west drainage channel.

18/07/2011 12713

Plate 1-4 Incised drainage channel, as observed along the eastern TSF site boundary.
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Plate 1-5 Typical eastern site vegetation, comprising low-lying shrubbery and moderately-dense
woodland.

118/07/2011 15:52
s

Plate 1-6 Typical western site vegetation, comprising tall grassland with patchy woodland.

The site is generally covered with light to moderately-dense vegetation, ranging from tall grass, to
medium sized shrubs, to eucalyptus (iron bark and short bark) woodland, as shown in Plates 1-5 and
1-6. Some very dense vegetation was also encountered along sections of the eastern site boundary.

1.5 Previous Investigations

15.1 Historical Geological Investigations through 2009

Coal exploration began in the Galilee Basin with drilling by the Queensland Department of Mines in
the early 1970s. Later that decade, BHP Limited drilled 148 coal exploration holes, but determined the
resource was uneconomical because of the thickness of Tertiary overburden. 82 of these boreholes
were located in the northern part of the Project area. Subsequently Shell (Aust) Pty Ltd and Western
Mining Company Ltd drilled an additional 50 exploration boreholes in the area.

In 2008 HPPL commissioned topographic mapping using LIDAR technology which resulted in aerial
photographic coverage of the site as well as the development of a digital terrain model (DTM). Also in
that year historical geological and geophysical coal related data was compiled into an electronic data
base (Golder 2008). This allowed the development of a geologic model for the Project that was utilised

for the EIS and BFS.

42626683/01/01
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In 2008 HPPL initiated a drilling program of 153 holes totalling 15,729m to confirm and compliment the
existing data. Subsequent to that in 2009 an additional 46 boreholes totalling 3,230m were drilled as
part of a bridging study. Cross hole geophysics was carried out between 220 boreholes drilled in 2008
— 2009 for coal seam correlation. Laboratory analysis was also carried out on coal samples obtained
from the 2008 — 2009 drilling programs.

To estimate the Project resource, geological data was compiled in Geological Database (GDB) in
2010.

1.5.2 2010 Geotechnical Investigation

Douglas Partners (DP) carried out a preliminary geotechnical investigation in 2010 and produced a
report entitled “Interim Report on Preliminary Geotechnical Investigation”, 3 November 2010. The
investigation was undertaken to provide information for ongoing feasibility studies for Project related
infrastructure including the proposed area for the TSF contained in the EIS and BFS.

The investigation comprised drilling 15 boreholes, six hand augured bores and excavation of 58 test
pits across the mine infrastructure area (MIA). Four of these boreholes, and 15 test pits were located
in the area of the TSF. Holes were drilled by solid flight augers, washboring, and NMLC coring
techniques to depths up to 27 m. Standard penetration tests (SPT) were conducted at 1.5 m intervals.
Core was recovered in split inner tube, triple tube samplers. Standpipe piezometers were installed in
each borehole upon completion. Falling head permeability tests were carried out in situ during the
investigation. In addition, samples were collected from the drill holes and test pits, and subjected to
laboratory testing. Boreholes and test pits were logged and photographed, and included in the report
as well as the results of laboratory testing.

Borehole and test pit logs, results of falling head permeability tests, and laboratory test results from
the DP 2010 investigation are include in Appendix B.

1.5.3 2011 Supplemental Geotechnical Investigation

A supplementary geotechnical investigation was carried out by DP between March and July 2011. The
objective was to add to the level of information gained from the 2010 investigation, especially with
regard to further delineating the extent of possible on-site borrow material sources, and assessing
options to stabilise and improve the characteristics of subgrade and other borrow materials.

The investigation included the drilling of nine boreholes and the excavation of 32 test pits over the
MIA, followed by laboratory testing. The investigation included six additional test pits excavated in the
area of the TSF.

Test pit logs from this investigation in the area of the proposed TSF can also be found in Appendix B.

6 42626683/01/01
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Geotechnical Investigation

2.1 General

The fieldwork phase of the geotechnical investigation was undertaken during the period of 17 July to
12 August, 2011. It comprised a site walkover assessment (including surficial geologic mapping), 52
machine excavated test pits, together with 14 exploratory boreholes, including in-situ testing. There
was a provision for geophysical investigations within the scope of work but this was deemed to be
unnecessary. Samples obtained in the field were transported to a National Association of Testing
Authorities (NATA) registered laboratory and tested.

The investigation was carried out under the supervision of a senior URS Engineering Geologist who,
in conjunction with URS field staff, nominated sampling and testing depths, and logged the recovered
subsurface conditions. The descriptions of the boreholes were logged in general accordance with the
“Australian Guidelines for Soil and Rock Descriptions” (AS1726).

In advance of the investigation, the locations of the exploratory boreholes and test pits were pegged,
cultural heritage clearances were obtained, and access was pioneered by Salva Resources. Final
coordinates and elevations of the boreholes and test pits were measured using hand held GPS
equipment, accurate to approximately +/- 5m.

Borehole and test pit locations relative to the footprint of the TSF are shown on URS Drawing No.
42626683-GE001, as presented in Appendix A.

2.2 Site Walkover Assessment/Geologic Mapping

Prior to commencing the subsurface investigation, a walkover assessment was undertaken to evaluate
the site. This included documenting and photographing notable surface features, prominent
vegetation types, drainage pathways, and the exposed surface soils/rock across the site as well as at
each exploratory test location. This assessment has been compiled as a surficial geologic map (URS
Drawing No. 42626683-GE002) of the area to be covered by the proposed TSF, as presented in
Appendix A.

2.3 Boreholes

2.3.1 General

A total of 14 exploratory boreholes were drilled during the investigation. All boreholes reached their
target depths, with nine drilled to a depth of approximately 10.0m and five to a depth of around 20.0m
(located along the western edge of the site). A summary of the locations, depths, and ground surface
elevations for each borehole is presented in Table 2-1. The borehole logs and corresponding core
photographs are included in Appendix C.

Table 2-1 Exploratory Borehole Summary

Boreh.ole GPS Coordinates Collar Elevation (mMAHD) Depth (m)
Location Northing Easting
BH-01 7429510 0451020 322 20.0
BH-02 7429351 0452227 329 10.0
BH-03 7429250 0453345 338 10.0

URS
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2 Geotechnical Investigation

Boreh_ole GPS Coordinates Collar Elevation (mAHD) Depth (m)

Location Northing Easting
BH-04 7427970 0450695 321 20.0
BH-05 7427936 0451853 329 10.0
BH-06 7427953 0452859 338 12.0
BH-07 7425884 0450748 322 20.2
BH-08 7425936 0451854 331 10.0
BH-09 7426169 0452755 338 10.0
BH-10 7424122 0450696 323 20.0
BH-11 7424103 0451745 330 10.0
BH-12 7423924 0452644 339 10.0
BH-13 7422312 0450717 328 20.0
BH-14 7421310 0452120 340 10.0

The exploratory boreholes were advanced from the ground surface using a 120mm solid flight auger
and mud rotary techniques, with in situ testing by Standard Penetration Test (SPT). When refusal with
these methods was reached or as subsurface conditions allowed, NQ3 wireline coring was then
adopted and water pressure (packer) testing carried out where possible. The drilling was performed by
TerraTest, using a Drillcat Explorer 200 track-mounted rig. Following completion of the exploratory
drilling, piezometers were installed in select borehole locations.

Soil samples and core recovered from the boreholes was logged, stored in boxes and photographed
accordingly. Selected samples were then sent to a NATA registered laboratory for testing.

Holes were also augered through a section of the soil horizon adjacent to each of the exploratory
borehole locations, for the purpose of conducting in situ soil permeability tests.

2.3.2 Soil Permeability Tests

Fourteen (14) in situ, falling head tests were carried out in 120mm diameter auger holes, drilled into
the surficial soils adjacent to each respective exploratory borehole. Falling head tests were performed
between the depths of 1.5m and 3.2m to assess the in situ permeability.

Following drilling, the holes were filled with water to the ground surface level and left to “soak”
overnight. The following morning, the standing water level within the holes was measured prior to
refilling, with the subsequent drop in water level then recorded at specific time intervals over a 4 hour
period. While care was taken during the soaking process, due to the loose, granular nature of the near
surface soils, inevitably some soil was displaced to the bottom of the test holes as water was
introduced, resulting in the boreholes typically caving an additional 0.3m from the final augured depth.
At the end of testing, boreholes were backfilled with drill cuttings and levelled.

2.3.3 SPT

SPTs were conducted at nominal 1.0m to 1.5m intervals in each exploratory borehole to assess the in
situ soils resistance to dynamic penetration (strength).

8 42626683/01/01
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2 Geotechnical Investigation

SPT comprises the measurement of the penetration resistance of the soil or rock to a 60kg hammer
falling 760mm driving a 50mm diameter split sampler tube. The number of blows to drive an initial
150mm (for "seating" the apparatus into the testing stratum) is recorded, and similarly the number of
blows required to drive the next two increments of 150mm is also recorded.

The number of blows required to drive the final 300mm following the seating is summed and recorded
as the Raymond (or "N") number. In cases where the hammer is bouncing on the anvil, and where the
resistance results in negligible penetration, or where the total number of blows per 150mm following
"seating" reach 50, then "SPT refusal" is deemed to have occurred. While this is never intended to
imply that rock has been encountered, based on the nature of the geology observed across the site
and for the purpose of this report, the “SPT refusal” criteria has been adopted to establish the
soil/rock interface.

2.3.4 Water Pressure (Packer) Testing

Water pressure (Packer) tests were conducted in seven of the 14 boreholes drilled within the footprint
of the proposed TSF, to evaluate the in-situ hydraulic conductivity of the bedrock. These tests were
performed in general accordance with the procedures for “Pressure Permeability Tests in Stable
Rock”, described in the Groundwater Manual (US Bureau of Reclamation, 1995). This data is needed
in order to evaluate possible exfiltration rates of tailings liquor into the underlying bedrock and for liner
design (if required). Packer tests were generally carried out within bedrock (cored section of the
boreholes) over 3m intervals, and performed from the top down (as the boreholes were advanced),
using a single packer arrangement.

Three-stage pressure tests were generally performed over each interval, conducted at 75%, and
100% of the baseline pressure, defined as 22.6kPa/m of depth from the ground surface to the centre
of the test interval. The third stage was conducted at the same pressure as the first stage, following
the test at 100% baseline pressure.

Packer tests were typically run for 5 minutes at each pressure step once the pressure stabilised. Water
take, pressure data, borehole diameter, and testing intervals were used to calculate hydraulic conductivity
values in both cm/sec (Zangar Pg. 48) and Lugeons (Houlsby) for each test. These water pressure tests
allowed for interpretation of fracture changes during testing such as dilation, washout, and fracture
filling.

Due to the limitations of testing at such shallow depths (i.e. very low pressures involved), the standard
five-stage approach to testing each interval (conducted at 50%, 75%, and 100% of the baseline
pressure) was not adopted during this investigation.

2.35 Monitoring Wells

Piezometers (monitoring wells) were installed in 11 of the 14 exploratory boreholes between the
depths of 10.0m and 20.0m, to provide both groundwater level data and samples for groundwater
testing. Piezometer installation was performed by TerraTest following borehole completion (drilling).

The monitoring wells were constructed using 50mm inside diameter polyvinyl chloride (PVC) pipe with
1mm factory slotted screens and an upright steel monument. Each flush jointed casing string had a
threaded bottom cap. At the bottom of the piezometer, a 6.0m screen was installed. A sand pack
consisting of clean wash sand was installed in the piezometer annulus at least 0.5m above the
screened interval. A 0.5m thick bentonite seal was then installed above the sand pack filter. Above the
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bentonite seal, cement grout was installed in the annular space to approximately 0.3m below the
ground surface. Following grouting, an above-grade, upright locking monument was installed to 0.7m
above ground level (approximate height of riser), and concreted in place. The piezometer locations

were surveyed using hand held GPS equipment.

2.4 Test Pits

Under the supervision of URS field staff, a total of 52 of the planned 55 test pits were carried out,
using a tracked Hitachi 200LC excavator. The purpose of the test pits was to observe and record the
various lithologies, determine the stratigraphic profile across the footprint of the proposed TSF, and to
collect bulk soil samples for laboratory testing and subsequent engineering analyses. A summary of
the locations, depths, and ground surface elevations for each test pit is presented in Table 2-2.

Table 2-2 Test Pit Summary

Test Pit GPS Coordinates Grour-1d Depth of Total Depth
. Elevation Overburden

Location Northing Easting (MAHD) (m) (m)
TP-01 7430598 0452197 341 3.8 3.9
TP-02 7430596 0452947 353 4.0 4.4
TP-03 7429845 0450696 322 1.8 25
TP-04 7429846 0451447 326 1.7 1.8
TP-05 7429846 0452945 339 2.6 2.9
TP-06 7429844 0453695 346 2.8 3.7
TP-07 7429095 0450695 321 1.5 1.6
TP-08 7429096 0451448 329 0.6 1.5
TP-09 7429097 0452195 334 0.5 0.8
TP-10 7429095 0452949 335 0.9 35
TP-11 7429137 0453695 344 1.0 2.1
TP-12 7428345 0450697 321 2.0 2.8
TP-13 7428343 0451449 327 1.1 1.6
TP-14 7428346 0452196 338 1.0 1.2
TP-15 7428346 0452947 344 1.4 1.7
TP-16 7428345 0453697 347 2.1 2.9
TP-17 7427597 0450697 321 2.5 3.1
TP-18 7427596 0451448 331 0.5 1.2
TP-19 7427597 0452196 335 0.6 1.0
TP-20 7427597 0452949 343 1.0 1.1
TP-21 7427596 0453694 356 1.7 1.9
TP-22 7426846 0450695 318 1.1 1.35
TP-23 7426846 0451446 330 1.5 1.75
TP-24 7426849 0452947 352 1.5 4.7
TP-26 7426095 0452944 342 1.2 2.2
TP-27 7426098 0453694 352 5.0 5.0
TP-28/1 7425345 0451444 321 1.5 2.3
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Test Pit GPS Coordinates Grour-1d Depth of Total Depth
. Elevation Overburden
Location Northing Easting (MAHD) (m) (m)
TP-28/2 7425349 0450697 328 0.6 35
TP-29 7425340 0452198 338 2.5 2.9
TP-30 7425346 0452946 350 1.8 2.3
TP-31 7425346 0453699 364 2.7 4.0
TP-32 7424596 0450697 322 15 3.8
TP-33 7424595 0452194 339 1.4 2.9
TP-34 7424595 0452949 350 1.2 2.2
TP-35 7424588 0453696 363 1.3 1.5
TP-37 7423846 0451450 329 2.7 2.9
TP-38 7423844 0452195 335 0.9 1.0
TP-39 7423845 0452946 342 1.2 2.4
TP-40 7423671 0453520 351 2.0 2.8
TP-41 7423096 0450699 323 1.8 2.8
TP-42 7423095 0451445 329 1.2 1.9
TP-43 7423094 0452195 337 0.8 1.0
TP-44 7423095 0452947 353 0.6 1.5
TP-45 7423100 0453459 361 1.7 1.7
TP-46 7422346 0452199 342 2.1 2.2
TP-47 7421599 0451446 335 2.1 2.3
TP-48 7421596 0452944 350 0.9 1.0
TP-50 7420845 0451445 336 1.2 1.4
TP-51 7420847 0452197 345 1.8 2.7
TP-52 7420848 0452948 349 1.6 2.4
TP-54 7420095 0452195 351 0.8 35
TP-55 7420095 0452944 362 1.0 1.2

A total of 102 soil samples were collected from the test pits during the investigation and transported to
a NATA registered laboratory for testing. The exact depths where samples were collected were
dependant on the soil/rock conditions encountered in each test location, which varied across the site.
In general, samples were collected from near surface deposits and subsequently at successive major
changes in lithology. Test pits were scheduled to be excavated to 5.0m or when “refusal’ was
attained. All excavations were terminated when either rock was encountered, or when subsurface
conditions were too hard to penetrate with the machine-operated equipment. Test pits were excavated
at approximate 750m centres.

A list of the samples collected is indicated on the test pit logs, which can be found in Appendix D,
together with a selection of representative test pit photographs.

2.5 Laboratory Testing

A series of laboratory tests were carried out on select samples in order to determine pertinent physical
and engineering properties of the soil and rock that underlie the site and that may be used during
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construction of the TSF. The results of these tests have been used to confirm previous findings and to
provide quantitative data over the TSF footprint that can be used during engineering analyses and/or
design.

A summary of the test results is presented in Section 3, with complete test results included in
Appendix F. All testing was performed by a NATA registered laboratory, in accordance with AS1289
“Methods of testing soils for engineering purposes”. The general purpose of each test is summarized
below:

25.1 Atterberg Limits Tests

The Atterberg limits are the primary form of classification for cohesive soils, helping to distinguish
between silt and clay (and the various forms they may take). Depending on the water content of the
soil, it may appear in one of four states (solid, semi-solid, plastic or liquid). In each state the
consistency and behavior of a soil is different and thus so are its engineering properties, in particular
its strength and settlement characteristics.

The liquid limit (LL) and plastic limit (PL) define the water content boundaries between non-plastic,
plastic and viscous fluid states. Moreover, the LL is the water content (%) where a soil changes from
plastic to liquid behavior, with the PL being the water content at which soil transitions between semi-
solid (brittle) and plastic behavior. The plasticity index (PI) defines the complete range of the plastic
state, defined as PI=LL-PL. In addition to these classifications, the shrinkage limit (SL) is occasionally
used. The SL is the water content that defines where the soil volume will no longer reduce even if the
moisture content is further lowered.

A total of 57 Atterberg Limit tests were performed as part of this investigation.

25.2 Particle Size Distribution Tests

Particle Size Distribution (PSD) Tests (dry sieving method and hydrometer) were carried out on 70 soll
samples recovered during the TSF geotechnical investigation. The basic objective of grain size
analysis is to determine the composition and distribution of particle sizes within the soils sampled,
typically expressed as a percentage and plotted as a grading curve. Particle size is one of the most
important physical characteristics of soils, and many engineering, geotechnical and hydrological
properties of soils are related to/determined from it.

2.5.3 Emerson Dispersion Tests

Soil dispersion potential is the likelihood that soils will release a “cloud” of fine particles when brought
into contact with water, which may remain suspended for an indefinite period of time. Accordingly, the
Emerson Dispersion Test (a simple semi-quantitative dispersion test) is used to classify this potential,
recorded as the Emerson Class number (EC1 through EC8), which considers soil consistency, depth,
and in one case the presence of calcium-rich minerals. Testing was carried out on eight representative
samples (i.e. - soils with suitable aggregates. Sands and gravels with little fines are unsuitable for this
test). It should be noted that weathered parent rock can also show dispersive tendencies.

254 Standard Compaction Tests

Standard Compaction tests were undertaken in order to determine the relationship between the
moisture content and dry density of the soils. Understanding how the soils at the site will behave
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when subjected to earthworks is crucial for a development of this size and nature, and furthermore,
aids the contractor in the selection of appropriate machinery.

255 Effective Stress Triaxial Tests

The triaxial test is one of the most reliable methods available for determining shear strength
parameters. Multi-stage, consolidated undrained (CU) triaxial testing is the most common of these and
was undertaken on four remoulded soil samples collected during the investigation.

2.5.6 Constant Head Permeability Tests

The rate at which water flows through a soil media is an important aspect of soil mechanics, and is
critical to evaluate when designing water-bearing structures. As part of this investigation, four constant
head permeability tests were performed to give an indication of hydraulic conductivity and to compare
with the in situ tests performed in the field.

2.5.7 Unconfined Compressive Strength Tests

Unconfined Compressive Strength (UCS) testing was undertaken on three select rock core samples
(minimum Length:Diameter ratio of 2.5). The UCS test for rock is used to measure intact mechanical
strength, whereby, a core sample is loaded axially between two platens of a compression testing
machine. The stress value at failure is then defined as the uniaxial compressive strength of the
specimen. It is important to note that due to the fractured and generally high weathered and low
strength nature of the recovered core, not all test depths and locations could be sampled for UCS
testing. For the purpose of this investigation, only the higher strength samples were selected.

42626683/01/01
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3.1 Regional Geology

The Project is located at the eastern edge of the Galilee Basin which is a sequence of Late
Carboniferous to Middle Triassic sedimentary rocks that overlie Late Devonian to Early Carboniferous
sedimentary and volcanic rocks of the Drummond Basin. The rocks are exposed in a linear belt
between the towns of Pentland in the north and Tambo to the south. Figure 3-1 shows the regional
geology (BFS). A cross section through the sedimentary sequence is shown in Figure 3-2 (BFS).

The Galilee Basin rocks are similar in age to those of the Bowen Basin (i.e. Late Permian) and are
exposed to the east of the Drummond Basin. The Bowen and Galilee basins are separated by a north-
trending structural ridge between Anakie and Springsure that is referred to as the Springsure Shelf.
Much of the western portion of the Galilee Basin occurs beneath Mesozoic sediments of the
Eromanga Basin.

Late Permian, coal bearing strata of the Galilee Basin sub-crop along a linear, north trending belt in
the central portion of the exposed section and dip 0.5° to 3° west. No major regional-scale fold and or
fault structures are identified by regional mapping.

Quaternary sediments dominate the regional landscape, while Tertiary aged argillaceous sandstone,
sandy mudstone and limestone and similarly aged basalt has been mapped within 20km of the Project
site.

42626683/01/01
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Figure 3-2  Regional Geology Cross Section (Figure 05-4 from BFS report)
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3.2 Project Geology

In assessing the geology of the site, we have referred to the following geological maps and records:

e 1972 First Edition, Sheet SF-55-14, Jericho, " Australia 1:250,000 Geological Series", Bureau of
Mineral Resources, Geology and Geophysics, Canberra, ACT, Australia.

Geology in the Project area is characterised by westerly dipping Permian age sediments overlain by
Tertiary and Quaternary sediments. The Tertiary and Quaternary (ie. Cainozoic era) sediments vary
from 20m to 60m thick over the site.

The unconsolidated Quaternary deposits comprise recent alluvial sand, silt and fine gravel. These
sediments are thickest in Lagoon Creek, thinning to the east and west. The remainder of the
Cainozoic stratigraphy comprises Tertiary sandy clays and minor ironstone lenses. This overburden is
thickest in the central and eastern portions of the mining area up to 56m with an average thickness of
about 22m. Potentially expansive and dispersive Kaolinite, montomorillonite (Al smectite) and
nontronite (Fe smectite) clay minerals were identified in these deposits. Testing indicated that soils
derived from claystone and mudstone are dispersive or potentially dispersive, whereas soils from the
siltstone and sandstone are only slightly dispersive. It is thought that the majority of the overburden
from these deposits can be managed as non-acid forming (NAF). However approximately 11% of spoil
comprising stoney coal and mudstone may have the potential for acid generation and required special
management strategies to prevent acid generation.

The Cainozoic sediments unconformably overlie the Bandanna Formation of Permian age. Drilling
shows that the contact undulates. This has been interpreted as Tertiary sediments filling an ancient
land surface that had been eroded into the Permian coal measures of the Bandanna Formation and
underlying Colinlea Sandstone.

A geologic model was developed for the BFS based on 710 boreholes drilled to the west of Lagoon
Creek but none in the area of the TSF. The model considered the base of the Tertiary age rocks to
coincide with an extensive lateritic horizon of mottled (ie. re/white) clay paleosols which is present at
the top of the Permian sediments. The Permian Bandanna Formation contains four economically
viable coal seams. (A through D). Figure 3-3 depicts the Project stratigraphy.

No faulting has been identified in the Project area from the various investigations.

Minor, localised perched groundwater was recorded during exploration within the Cainozoic with
confined aquifers in the coal measures. Static groundwater level in the mining area is at a depth of
less than 10m.
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Geological and Geotechnical Characterisation

This section of the report presents the geological and geotechnical conditions at the proposed TSF
site, based on a review of previous investigations, together with the findings from the current
investigation. An exploratory test location plan, geologic map of the site, borehole and test pit logs,
core/test pit photographs, and laboratory results of the current investigation are presented in the
appendices, as well as pertinent data from previous investigations referenced. This information
should be read in conjunction with this Section.

Soil and Rock

Surficial geologic mapping, along with test pit and borehole subsurface investigations show the site to
be typical of the published geology and consistent with previous investigations, being underlain by
residual to weathered Colinlea Sandstone.

The sandstone bedrock is generally light grey to reddish brown, extremely low to medium strength,
fine to medium grained, sometimes arkose, quartz-rich or oxidised, with thin inter-beds of siltstone and
conglomerate. The rock mass is weathered to varying degrees, typically ranging from residual soil
(over the majority of the site) to moderately weathered (MW) rock, where it is exposed as relatively
resistant outcrops along the eastern ridge. Rock fabric is sometimes evident, ranging from crude,
horizontal laminations to sub-horizontal (low angle), well defined thin bedding. The Colinlea Sandstone
strikes approximately north-south and dips around 3° west.

Higher elevations on the east—west trending “rises” (perpendicular to the ridge) are generally oxidized
reddish brown, whereas in the relatively lower elevation parallel “swales”, the ground surface was
observed to be light grey to cream in colour. The Colinlea Sandstone is in some locations covered to a
depth of up to 1.8m by Quaternary alluvial deposits, comprising silty, fine to medium grained sand with
occasional gravel, derived from erosion of the underlying sandstone and conglomerate bedrock.
However, due to the composition of the parent rock and apparent minimal transportation of these
materials, differentiation between the alluvial and residual soils was not readily apparent. Topsoil
cover across the site was thin (< 500mm), where observed in test pits.

The residual soil typically comprised dry to moist, light greyish brown to reddish brown silty/clayey
sand or sandy silt/clay mixes, with varying degrees of gravel, occasionally cemented and typically
dense to very dense. Residual soil was typically encountered within the upper 2.0m, to a maximum
depth of approximately 6.5m. A review of the soil cover across the TSF footprint has been undertaken
to produce a soil thickness isopach map, as presented in Appendix A (URS Drawing No. 42626683-
GEO003).

Geologic Sections A-A’ through H-H (URS Drawing No’s 42626683-GE004 to 42626683-GEQ7)
present the subsurface conditions encountered across the site during the URS investigation and are
included in Appendix A.

Soil Permeability Tests

In-situ falling head tests conducted during the investigation indicate that the soils at the site have low
permeability, ranging from 2.3x10” m/s to 7.3x10° m/s. These results are consistent with the six
falling head permeability tests performed by DP in the area of the TSF, which showed permeability’s in
the order of 1.5x10”" m/s to 7.6x10® m/s. URS Drawing No. 42626683-GE08 presents a permeability
contour map of the site (included in Appendix A), with complete URS test results presented in
Appendix C and summarised in Table 3-1. Figures 3-4 and 3-5 present the falling head permeability
results with respect to test depth and soil density (SPT N value).
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Table 3-1 Falling Head Permeability Test Summary
Test Location Depth of Test (m) Soil Description Permeability (m/sec)
BHO1A GL-2.7 Silty/Clayey Sand 5.6 x 10®
BHO2A GL-3.0 Sandy Silt/Clayey Sand 7.3x10°
BHO3A GL-3.0 Sand/Silt 1.1x10%
BHO4A GL-29 Silty/Clayey Sand 1.3x107
BHO5A GL-23 Sand/Clay 1.2x107
BHO6A GL-3.0 Silt/Sand 2.3x107
BHO7A GL-3.0 Sand/Clay 3.7x10%
BHOS8A GL-15 Silt/Clay 1.2x10%
BHO9A GL-3.0 Silt/Clayey Sand 43x10°
BH10A GL-27 Clay/Silty Sand 29x10%
BH11A GL-15 Silty Sand 1.9x107
BH12A GL-1.8 Sandy Silt/Sandy Clay 1.4x107
BH13A GL-3.2 Sand/Clay 8.6 x10®
BH14A GL-3.2 Sand/Clayey Silt 1.4x107
GL — Ground Level
Alpha TSF - In Situ Falling Head Permeability vs Depth
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Figure 3-4  In situ Falling Head Permeability Correlation with Depth
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Figure 3-5 In situ Falling Head Permeability Correlation with Soil Density

SPT

SPTs were carried out in the exploratory boreholes, with "N" values ranging from 4 to 50+. The “N”
values indicate that the subsurface conditions encountered across the site generally show high
resistance to dynamic penetration, resulting in “SPT refusal” in all boreholes (with the exception of
BH12), and commonly first recorded at depths of around 2.0m. The SPT results are indicated on the
exploratory boreholes logs and have been summarised in Table 3-2.

Table 3-2 Standard Penetration Testing Summary

Borehole Location

Minimum “N” Value

Maximum “N” Value

Minimum “SPT Refusal”

Depth (m)
BH-01 22 50+ 3.0
BH-02 17 50+ 6.0
BH-03 27 50+ 2.0
BH-04 23 50+ 4.5
BH-05 11 50+ 2.0
BH-06 39 50+ 2.0
BH-07 25 50+ 2.0
BH-08 NR 50+ 1.0
BH-09 35 50+ 2.0
BH-10 17 50+ 2.0
BH-11 50+ 2.0
BH-12 4 4 NA
BH-13 15 50+ 2.0
BH-14 11 50+ 2.0
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Water Pressure (Packer) Tests

Packer tests performed during the investigation indicate the Colinlea Sandstone bedrock has low
hydraulic conductivity, with no “Lugeon take” recorded during the 12 test intervals, inferred to be a
result of the lack of well developed discontinuities (degree of weathering) and possible swelling of the
in situ soil/rock. Depths where packer tests were performed ranged from 4.0m to 20.2m. A summary of
the water pressure testing is shown in Table 3-3, with full results presented in Appendix C, including the
details for each pressure stage.

Table 3-3 Water Pressure (Packer) Test Summary

Borehole Location Test Interval Depth (m) Hydraulic Conductivity (Lugeons)
BHO4 13.0-16.0 0
BHO5 7.0-10.0 0
BHO06 9.0-12.0 0
9.2-12.2 0
12.2-15.2 0
BHO7
15.2-18.2 0
18.2-20.2 0
BHO8 40-7.0 0
40-7.0 0
BH11
7.0-10.0 0
40-7.0 0
BH12
7.0-10.0 0
Groundwater

With the exception of BHO3, BHO9 and BH13 (which were exclusively augered), groundwater levels
within the exploratory boreholes were unable to be accurately measured at the time of drilling, due to
the methodology involved (i.e. the addition of water). However, as previously detailed, piezometers
were installed within 11 of the 14 boreholes following drilling, and subsequently monitored over the
duration of the fieldwork phase to allow elevated levels to normalise and to assess the influence of
heavy rainfall events on groundwater levels, if any. Groundwater was not encountered during the
drilling of boreholes BH03, BH09 and BH13. Table 3-4 summarises the groundwater levels measured
in the piezometers during the final day of fieldwork (12 August, 2011) and one month following (13
September, 2011).

Table 3-4 Groundwater Summary

Borehole Piezometer Groundwater Depth (m)

L . Date Installed
ocation Depth (m) 12/08/11 13/09/11
BHO1 21/07/2011 20.0 >20.0 >20.0
BHO2 22/07/2011 10.0 >10.0 >10.0
BHO3 23/07/2011 10.0 >10.0 >10.0
BHO4 10/08/2011 17.5 15.0 >20.0
BHO5 26/07/2011 10.0 7.0 >10.0

24 42626683/01/01




TSF Geotechnical Investigation

3 Geological and Geotechnical Characterisation

Borehole Piezometer Groundwater Depth (m)
Location pate Installed Depth (m) 12/08/11 13/09/11
BHO7 04/08/2011 20.0 19.2 >20.0
BHO09 25/07/2011 10.0 >10.0 >10.0
BH10 09/08/2011 20.0 17.1 >20.0
BH11 30/07/2011 10.0 >10.0 >10.0
BH13 02/08/2011 20.0 14.0 >20.0
BH14 31/07/2011 10.0 >10.0 >10.0

The monitoring results indicate that groundwater levels across the site are at least 10.0m below the
existing ground surface, and likely at a depth greater than 20.0m, as evidenced by the five “dry” 20.0m
piezometers and measured levels in surrounding wells from previous investigations.

Groundwater was not encountered within the excavated test pits, with the exception of TP46 (2.1m)
and TP34 (1.2m) where groundwater “ponding” was observed at the soil/rock interface, inferred to be
a localised perched water table.

It is important to note, however, that groundwater levels and flows are transient, and are affected by
such factors as soil and rock permeability, earth moving operations and preceding climatic conditions.

Laboratory Test Results

The laboratory test results indicate that the soils encountered in the upper 2.0m at the site are
generally granular in nature, with typically in excess of 25% fines (silt and clay). Residual soils derived
from partial to complete weathering of the underlying rock generally indicate a more cohesive nature,
with fines in the order of 45 to 55%. The soils are predominantly of low plasticity, low permeability and
non-dispersive in their behaviour. Laboratory tests performed on select rock core (refer Section 2.5.7)
indicates the sandstone is of low to medium strength. Tables 3-5 to 3-7 summarize the test results.

42626683/01/01
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Table 3-5 Laboratory Test Summary — Test Pits A (MC, Atterberg Limits, % Fines, Emerson Class, Standard Compaction)

Test Pit - Depth “(A:ZLS;:;: Liquid Plastic Plasticity Linear Fines | Soil Particle | Emerson Dh:l;)[()ig:;?:y ?AI:IST:Z
Sample (m) (%) Limit (%) | Limit (%) | Index (%) | Shrinkage (%) (%) Density (t/m3) Class md) Content (%)
TPO1-03 3.0 9.3 31 18 13 5.0* 23
TPO01-04 3.4 9.8 38
TP03-02 1.0 11.4 43 16 27 9.5+ 55 2.63 1.80 14.5
TP04-01 0.3 8.8 21 11 10 3.0* 37 2.65 5 2.05 9.0
TPO05-01 0.6 7.8 15 12 3 0.5 36 2.66
TP05-02 1.7 12.2 29 13 16 6.0* 41 2.67 5
TPO05-03 2.8 10.1 19
TP08-02 0.9 11.5 9
TP09-02 0.7 10.3 61
TP10-01 0.6 4.2 35
TP10-03 2.0 11.7 10
TP12-02 1.2 11.0 23 12 11 6.0+ 53 2.67 1 1.94 10.5
TP13-01 0.4 3.8 29
TP14-01 0.3 4.5 29
TP15-01 0.6 7.7 50 5 1.91 11.5
TP19-02 0.9 7.2 27 18 9 2.5% 12
TP23-01 0.5 6.7 29
TP23-02 1.3 11.3 39 12 27 7.5+ 2.60
TP24-01 0.7 5.0 24 13 11 3.5% 28

NO — not obtainable; + curling occurred; * crumbling occurred
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3 Geological and Geotechnical Characterisation

Test Pit - Depth Moisture Liquid Plastic Plasticity Linear Fines | Soil Particle | Emerson Maximur_n Opt_imum
Sample (m) content |\ imit (§) | Limit (%) | Index (%) | Shrinkage (%) | (%) | Density (tm3) | Class | DY Pensity | Moisture
(%) (t/m3) Content (%)
TP24-02 2.5 11.7 29 14 15 7.0 43 5 1.86 14.0
TP26-02 0.9 10.0 31 11 20 5.5+ 55 2.62
TP28-02 1.2 11.6 41
TP28/2-02 2.0 12.3 35 13 22 7.5+ 42 2.62
TP29-01 0.4 54 NO NO Non Plastic NO 25 5 1.97 8.5
TP30-02 1.2 8.0 13
TP33-02 1.3 9.4 7 2
TP34-03 15 10.7 22
TP37-01 0.4 3.1 40
TP39-02 1.3 8.3 45
TP41-02 2.2 17.0 41
TP43-01 0.6 8.2 38
TP46-02 1.7 16.9 22 15 7 3.0* 32 2.68
TP47-02 1.6 12.4 25 10 15 4.5 45 2.65
TP51-02 1.3 8.3 23 11 12 6.0 40 2.63

NO — not obtainable; + curling occurred; * crumbling occurred
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3 Geological and Geotechnical Characterisation

Table 3-6

Laboratory Test Summary — Test Pits B (Triaxial Testing)

Effective Angle of

Test Pit - Sample Depth (m) Effective Cohesion ¢’ (kPa) o Permeability (m/sec)
Friction @ (°)
TP04-01 0.3 8.8 34.7 8x10™°
TP05-02 1.7 12.6 29.1 4x10™
TP12-02 1.2 3.8 29.4 2x10™
TP24-02 2.5 11.2 32.1 3x10°
Table 3-7 Laboratory Test Summary — Exploratory Boreholes (MC, Atterberg Limits, % Fines, UCS)
Ceampie | PP | e | Lmton | Lmitee | mdexy | shinkage ) | P | bensity @wmy | e

BHO01-01 1.0 5.7 18 10 8 2.0* 54

BHO01-04 6.4 23.8 90 20 70 12.5%+ 60

BHO01-06 8.5 10.4 17 10 2.5* 42

BHO01-08 10.5 10.6 20 13 2.5* 52

BHO1-10 12.5 12.1 59 2.70

BHO1-11 13.5 11.9 18 12 6 4.0 54

BHO1-12 14.5 12.3 20 - - 35

BHO01-13 155 12.0 19 13 6 3.0* 56

BHO02-02 2.0 8.1 20 12 8 1.0* 31

BHO02-04 4.0 115 21 - - 15

BHO02-05 5.0 8.1 25 13 12 3.0+ 23

BH02-07 7.0 18.6 32 22 10 6.0 55

BHO03-05 5.0 9.0 20 11 9 3.0* 48

42626683/01/01
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3 Geological and Geotechnical Characterisation

Borehole - Moisture Liquid Plastic Plasticity Linear . Soil Particle uUcCs
Sample Depth (M) | content (%) | Limit (%) Limit (%) Index (%) | Shrinkage (@) | "% ™ | pensity wms) | (MPa)
BH03-06 6.0 6.6 45 - - 75
BH03-07 7.0 25.6 121 25 96 17.0%+ 90
BH04-01 1.0 10.2 31 13 18 8.0+ 58
BH04-02 2.0 7.9 19 12 7 3.0* 35
BHO04-05 6.0 14.6 30 20 10 55 59
BHO04-09 19.0 16.6 33 23 10 6.5 95

BHO4-Run 1 15.8
BH05-01 1.0 12.4 25 12 13 55 46
BH06-03 3.0 9.0 24 13 11 4.0 32
BH06-04 4.0 14.8 25 14 11 4.0
BH06-05 5.0 11.1 24 17 7 3.0 48
BHO7-01 1.0 5.3 22 10 12 5.5 49
BHO07-05 6.0 8.4 31 13 18 8.0 26

BHO7-Run 4 4.8

BHO7-Run 4 5.2
BH08-01 1.0 10.4 26 13 13 5.5+ 51
BH09-04 4.0 4.3 23 15 8 46
BH09-07 7.0 7.2 24 13 11 2.5*

BH09-08 8.0 6.7 22 11 11 2.0 37

BH10-01 1.0 135 43 16 27 11.5+ 63

BH10-06 75 10.2 23 13 10 45 43

BH10-08 10.5 21.2 46 17 29 7.0+ 51

BH10-10 13.5 13.7 31 14 17 8.0

BH10-12 16.5 10.1 47 2.65
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3 Geological and Geotechnical Characterisation

Borehole - Moisture Liquid Plastic Plasticity Linear . Soil Particle uUcCs
Sample Depth (M) | content (%) | Limit (%) Limit (%) Index (%) | Shrinkage (@) | "% ™ | pensity wms) | (MPa)
BH10-14 19.5 14.6 22 12 10 3.5+ 33

BH11-01 1.0 10.2 20 15 5 1.5% 16

BH12-01 1.0 12.6 32 13 19 7.0 46

BH13-01 1.0 10.0 40 12 28 11.0 51

BH13-05 6.0 10.9 35 16 19 10.0 55

BH13-14 19.5 14.8 31 17 14 6.0 56

BH14-03 3.0 5.9 16 11 5 1.0* 35

BH14-05 6.0 22.3 15 - - 1.5

BH14-07 9.0 16 12 4 15 7.9 34

42626683/01/01
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Conclusions and Recommendations

Based on the results of this investigation and a review of data previously collected, the TSF site is
considered suitable for storing tailings as proposed in the EIS and BFS. This conclusion assumes that
the TSF will be designed based on good engineering practice and constructed accordingly. Following
are the conclusions and recommendations from the investigation.

4.1 Surface Water Contamination

It is considered highly unlikely that well-developed Lagoon Creek palaeochannels or extensive former
drainage pathways are present beneath the proposed TSF footprint. Slight horizontal migration of
tailings liquor through surficial alluvial or low density residual soils (if any) can be expected during the
life-of-mine, however, the construction of an engineered -cutoff trench that intercepts the
soil/weathered rock interface (where liquor may accumulate over time) would mitigate the risk of
contamination into Lagoon Creek to acceptable levels.

4.2 Groundwater Contamination

Due to the low groundwater level and low hydraulic conductivity measured during in situ falling head
and packer testing, the residual soil and weathered sandstone in the floor of the TSF footprint appears
to be sufficiently impermeable to limit significant vertical migration of tailings liquor into the
groundwater table. Given the relatively low permeability of these materials, it is expected that the TSF
can be designed to mitigate adverse impacts to the regional groundwater system. To the extent
prudent engineering and best practice are adopted during design and construction, no adverse effect
to groundwater quality is expected. Therefore, there is no need for an impermeable blanket/liner, as
proposed in the BFS report. As such, it is recommended that the low permeability blanket/liner
proposed in the BFS report be substituted by moisture conditioning and proof rolling the soils in the
floor of the TSF prior to tailings storage.

At the time of construction, it is recommended that a groundwater monitoring program comprising a
series of piezometers be established to regularly assess the groundwater depth and quality around the
perimeter of the proposed TSF.

4.3 Embankment Foundation

The soils and weathered rock in the area of the proposed TSF should provide a suitable strength, low
permeability foundation to support the proposed TSF embankments. Consolidation of foundation
material is not anticipated.

4.4 Construction Materials

The upper 1.0m to 3.0m of silty/clayey sand and/or sandy silt/clay that occurs over most of the TSF
footprint should be an excellent borrow material for construction of the proposed TSF embankments
and haul roads, based on the low plasticity and generally non-dispersive characteristics of the soils.

The soils tested indicate that the addition of water may be required in order to achieve optimum
compaction.

It may be possible to wash sand adjacent to Lagoon Creek and in other drainages in the surrounding
area to produce sand for filters.

URS
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4 Conclusions and Recommendations

Crushing and processing of basalt from a potential quarry (Surbiton Quarry) located approximately
20km northeast of the site is expected to produce sand and gravel for filters and drains, as well as
slope protection.

Should a clay liner be considered a requirement to lower the risk of vertical tailings liquor migration
into the underlying soil, rock and groundwater, it is anticipated that the clayey materials required for
construction would be sourced from the mine pre-strip area west of Lagoon Creek.

4.5 Construction Considerations

Excavation of the surface material to a depth of about 3.0m for TSF embankment construction can be
effected with conventional earthmoving equipment such as scrapers, and hydraulic excavators.
Particular care should be taken during periods of heavy or extensive precipitation, as the soils in this
region are noted as becoming difficult to work and traffic in.

Compaction of the final exposed subgrade within the footprint of the TSF storage area is
recommended and would be expected to further mitigate downward migration of tailings liquor.
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Limitations

6.1 Geotechnical & Hydro Geological Report

URS Australia Pty Ltd (URS) has prepared this report in accordance with the usual care and
thoroughness of the consulting profession for the use of Hancock Coal and only those third parties
who have been authorised in writing by URS to rely on the report. It is based on generally accepted
practices and standards at the time it was prepared. No other warranty, expressed or implied, is made
as to the professional advice included in this report. It is prepared in accordance with the scope of
work and for the purpose outlined in the Proposal dated 17 June 2011.

The methodology adopted and sources of information used by URS are outlined in this report. URS
has made no independent verification of this information beyond the agreed scope of works and URS
assumes no responsibility for any inaccuracies or omissions. No indications were found during our
investigations that information contained in this report as provided to URS was false.

This report was prepared between 15 August 2011 and 14 October 2011 and is based on the
conditions encountered and information reviewed at the time of preparation. URS disclaims
responsibility for any changes that may have occurred after this time.

This report should be read in full. No responsibility is accepted for use of any part of this report in any
other context or for any other purpose or by third parties. This report does not purport to give legal
advice. Legal advice can only be given by qualified legal practitioners.

This report contains information obtained by inspection, sampling, testing or other means of
investigation. This information is directly relevant only to the points in the ground where they were
obtained at the time of the assessment. The borehole logs indicate the inferred ground conditions only
at the specific locations tested. The precision with which conditions are indicated depends largely on
the frequency and method of sampling, and the uniformity of conditions as constrained by the project
budget limitations. The behaviour of groundwater and some aspects of contaminants in soil and
groundwater are complex. Our conclusions are based upon the analytical data presented in this report
and our experience. Future advances in regard to the understanding of chemicals and their behaviour,
and changes in regulations affecting their management, could impact on our conclusions and
recommendations regarding their potential presence on this site.

Where conditions encountered at the site are subsequently found to differ significantly from those
anticipated in this report, URS must be notified of any such findings and be provided with an
opportunity to review the recommendations of this report.

Whilst to the best of our knowledge information contained in this report is accurate at the date of issue,
subsurface conditions, including groundwater levels can change in a limited time. Therefore this
document and the information contained herein should only be regarded as valid at the time of the
investigation unless otherwise explicitly stated in this report.

42626683/01/01

37



TSF Geotechnical Investigation

Appendix A Drawings
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BOREHOLE LOG

CLIENT: Hancock Prospecting Ply Lid SURFACE LEVEL: 325m AHD* BORE No: 6
PROJECT: Alpha Coal Mine EASTING: 451213 PROJECT No: 74359
LOCATION: Alpha NORTHING: 7428084 DATE: (5.06.2010
: DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description o Sampling & In Sifu Testing ' Woell
S o :‘.". .
o D(?%th of @ 3l el s é_ Results & é“ Construction
Strata [G] el 8 8 Comments Details
SILTY SAND - medium dense, brown grey, fine grained , l f , |
silty sand, trace of clay, moist - Sealto 0.4m
. g | Cdende 0.m
~ bacoming grey, dry i ‘ I i l 05 67 above ground level)
o Jiif ® N13
1 - bacaming grey mottled orange brown . | s | . ‘ 095 It
| . | , 15
LK i
z o g
s
JRN|
e, Slotted plpe from
27 . annk 0.5m to 4.54m
SANDSTONE - extremely low strength, extremely L.
3 weathered, light  fi ined sandstone [
=5 ight orange grey, fine grained sal c ;ffg 201130 -a
a 4
- becoming low strength, slightly weathered, light grey : : :: : : ;" =
4.54 - - S S 30/5mm. e fep
Bore discontinued at 4.54m . 454
:-5 5
6 il
7 :—7
g x
Lo o

RIG: Hydrapower Scout ‘ _ DRILLER: Ground Fest LOGGED: LWD CASING: Nil
TYPE OF BORING: Auger to 4.54m :

WATER OBSERVATIONS: No groundwater seepage observed

REMARKS: *Etevations interpolated from dxf file 2123204A-OVERALL_BFS OPTION_A3 a provided by client

SANPLING & IN SITU TESTING LEGEND CHECKED T
D Didred i Pib hote omcation doraor” N '
ishirbed sample oto ionisation deteclor tnitials: ;
B Buk i 8  Stendard tration test i S
0, pssmon ) R (|)} Douglas Partners
ater sample ear Vans (kPa) S . ,
C  Gore diilling > Waler seep ¥ walerlevel Date: ] Geotechnics - Envirenment - Groundwater




BOREHOLE LOG

CLIENT: Hancock Prospecting Pty Ltd SURFACE LEVEL: 329m AHD* BORE No: 10

PROJECT: Alpha Coal Mine o EASTING: 451613 - PROJECT No: 74359
LOCATION:  Alpha : ' NORTHING: 7426050 DATE: 05.06.2010
DIP/AZIMIUTH: 90°/-- SHEET 1 OF 1
Dot Description g - Sampling & In Situ Testing 5 Well
2! (?s of g 8l el s é Resulls & *gu? Construction
Strata o S = Comments Detafls
SILTY SAND - medium dense, brown, fine grained silty L] I {Standpipe
02 sand, dry 1o moist Va5 1 03 [ extended 0.5m
~°_Bo; A ; | above ground level)
55 SANDY GRAVEL - medium dense, brown and red brown, 2. 05 [ Sealto 0.4m
0 fine to medium subrounded sandy gravel fine grained o 555 +
sand, moist y 8 T N=10
L4 SANDY CLAY - stiff, yellow grey, light brown and red Lq
102 brown, medium plasticity sandy clay, fine to medium 30/50mm ' I
[ grained sand, trace of subrounded gravel, moist . [
SANDSTONE - low strength, moderately weathered, red SR [ Stoteed pipe fram
brown, fine to medium grained sardstone [ ) [ 05mto252m
2 ) Lo
-heceming orangs F
2.52[~ - becoming medium strength and light grey L e 25 20/20mm
—= N S s
Bore discontinued at 2.52m .
-3 a3
Ly 4
3 5
Ls 6
-7 [ 7
-8 _—B
Lo 9
RIG: Hydrapower Scout DRILLER: Grourd Test LOGGED: LWD CASING: Nil

TYPE OF BORING: Auger to 2.52m
WATER OBSERVATIONS: No groundwater seepage observed
REMARKS: *Elevations interpolated from dxf file 2123204A-OVERALL_BFS_OPTION_A3 a prowded by client

SAMPLING & IN SITU TESTING LEGEND . CHECKED . '
§ f, %, ol 00 = AN
sturbed sample ol fonisation detactor Initials:
B Bulk i S . Standard tration lest :
S s B S e e - (/)] Douglas Partners
W Water sample -V ShearVane (kPa} Date: I .
G Core driling P> Waler seep F  Waler level ate: GE‘DfEl:hmBS v Enwrﬂﬂf"&"r - GrﬂuﬂdWal‘Er




BOREHOLE LOG

SURFACE LEVEL: 3229m AHD* BORE No: 10A

CLIENT: Hancock Prospecting Pty Ltd
PROJECT: Alpha Coal Mine EASTING: 451610 PROJECT No: 74359
LOCATION: Alpha NORTHING: 7426044 DATE: 06.06.2010
: DIP/AZIMUTH: 20°/-- SHEET 1 OF 1
Description o Sampling & In Situ Testing Well
_i| Depth s & B .
Tl m) of &S] g £ -CEHL Results & g Construction
Strata o -3 s Comments Details
b SILTY SAND - medium dense, brown, fine grained silty Lk [ (Standpipe
[ %2M\sand, dry to moist p 1] [ extended 0.7m
L : - o | above ground level)
[ 05k SANDY GRAVEL - stiff, yellow grey, ight brown and red ; b [
b brown, fine to medium subrounded sandy gravel, fine iy b
[ grained sand, moist / [
L1 | BANDY CLAY - stiff, yellow grey, light brown and red o -
I 1.1 brown, medium plasticity sandy clay, fine to medium A [ : _
[ grained sand, trace of fine subrounded gravel, moist / OO ?g?n""m 0:8mto
L SANDSTONE - low strength, moderately weathered, red =
[ brown, fine to medium grained sandstone
- - becoming crange grey r
Lo Lo
[a [
Slotted pipe from
1.6m to 4.6m
L La
[ a4 : e
F SILTSTONE - very low to low strength, white and red
[ 48/ brown silistone / X
[ Bore discontinued at 4.6m I
-5 -5
Lg 6
-7 L
3 -8
Lo -9
RIG: HydrapoWer Scout DRILLER: Ground Test LOGGED: 1 WD CASING: Nil

TYPE OF BORING: Auger to 4.6m )
WATER OBSERVATIONS: No groundwater seepage cbserved

REMARKS: *Elevations interpolated from dxf file 2123204A-OVERALL_BFS_OPTION_A3. a provided by client
SAMPLING & IN SITU TESTING LEGEND CHECKED s po—
D Diuen tnpte B Pt maation cammiar : AN :
B Buksample S Stardard penetrafior fest Initials: : '
D AR man) Al {[) ] Douglas Partners
- ] e B
& Lo ooy b Walerseop - E Weterleve Dater Geatechnics - Environment - Groundwater




- BOREHOLE LOG

CLIENT:  Hancock Prospecting Pty Ltd SURFACE LEVEL: 327m AHD* BORE No: 11

PROJECT: Alpha Coal Mine _ EASTING: 451438 PROJECT No: 74359
LOCATION: Alpha . : NORTHING: 7424327 DATE: 05.06.2010
: . " DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description Sampling & In Situ Testing Well
B ik}
& D(?ﬁ)th : of 2| £ |4 Results & g Construction
Strata e A § Comments Details
SILTY SAND - medium dense, grey, fine grained silty (Standpipe
-sand, trace of clay, dry . . extended 0.15m
I above ground level) .
05 . | Sealto0.6m
455 [
: s N=10
F 0.g N .95
1 CLAYEY SAND - medium dense, grey mottled orange - 1
[ brown, fine grained clayey sand, some silt, dry to moist '
F 13
3 SAND - medium dense, light brown and light grey, fine
X grained sand, trace of clay, moist .5
| s 8,10,12
L N=22
2 21 . . 195 2 Slotted pipe from
| CLAYEY SAND - medium dense, biown, fine grained 22 1.0m to 3.04m
clayey sand, trace of fine subrounded and subangular A
5 é gravel, moist ’ 25
"1 SANDSTONE - fow sirength, slightly weathered, light R
[ grey, fine grained sandstone - S .
'3 304 e e 30 30/40mm =3
[ Bore discontinued at 3.04m 3.04
4 4
L5 . . ‘ -5
L6 -6
- 7 -_7
M-S -—B
:—é o
RIG: Hydrapower Scout DRILLER: Ground Test . LOGGED: LWD CASING: NIl

TYPE OF BORING: Auger to 3.04m
WATER OBSERVATIONS: No groundwater seepage observed
REMARKS: *Elevations interpdlated from dxf file 2123204A-OVERALL_BFS_OPTION_A3 a provided by client .

— SAMPLING & [N SITU TESTING LEGEND CHECKED M :
A Auger sampie * pp  Pocket penetrometer (kPa) i
g gis“t‘urbed sl:mple giD ghotg I?éﬁsaﬂor'; dlelec;torl Initials: ) 3
ik samp - tandard penelration tes : ; ’ ; ;
L},  Tube sample (x mrm dia.) PL Paint lcad strength 1s{50) MPa Oug as ar ners
W Water sample V  Shear Vane (kPa) :
C  Core drilfing > Water seep 2 Walerlevel Date:

Geoigchnics - Environment - Groundwaler



BOREHOLE LOG

CLIENT: Hancack Prospecting Pty Lid SURFACE LEVEL: 327m AHD* BORE No: 11A

PROJECT: Alpha Coal Mine - EASTING: 451444 PROJECT No: 74359
LOCATION: Alpha _ C NORTHING: 7424314 - DATE: 05.06.2010
' s DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Desaription Sampling & In Situ Testing Well
| Depth 10 ‘ 2 .
& (m) . of § f% o Results & (gu Construction
Strata - , [ 2 & Comments Details
SILTY SAND - medium dense, grey, fine grained siity (Standplpe
\sand. trace of clay, dry extended 0.35m
- begoming moist ) abave ground level}
0.5
CLAYEY SAND - medium dense, grey mottled orange
brown, fine grained clayey sand, scme silt, dry to moist
-1 -1
14 " - 7
SAND - medium dense, light brown and light grey, fine
1.7} grained sand, trace of clay, moist
15|~ CLAYEY SAND - medium dense, brown, fine grained ) [

-2 clayey sand, trace of fine subrounded to subangular I [2 Sealfrom 1.6mto
gravel, moist s : [ 24m -
SANDSTONE - very low strength, moderately weathered,
light grey and brown, fine grained sandstone
-~ becoming orange brown

3 o La
- becoming light brown [

-—4 .-4 Slotied pipe from

[ ) I 2.5m to 5.5m

- becoming red brown

2 ¥

T s

I Bore discontinued at 5.5m

2 5

-7 o

i -8

g Lo

RIG: Hydrapower Scout DRILLER: Ground Test LOGGED: LWD CASING: Nil

TYPE OF BORING: Auger to 5.5m
WATER OBSERVATIONS: No groundwater seepage observed :
REMARKS: “Elevations interpolated from dxf file 2123204A-OVERALL_BFS_OPTION_A3 & provided by client

SAMPLING & IN SITU TESTING LEGEND CHECKED . .
D Dol B P e tor )
st ot (-3 olo iDnEsation dalector e i
8 Buksanple S Slandard penelraion lest - | [mitais: 4 :
TR ) L e o L (/)] Douglas Partners
W Water sample ¥ Shear Vane (kPa) . ;
C__ Goya diifiing ' b Water seep E Walsr lovel _j [ Date: g2 Geotechnics - Environment - Groundwater




BOREHOLE LOG

Hancock Prospecting Pty Ltd

CLIENT: SURFACE LEVEL: 328m AHD* BORE No: 12
PROJECT: Alpha Coal Mine EASTING: 451311 PROJECT No: 74359
LOCATION: Alpha NORTHING: 7422690 DATE: 05.06.2010
- DIP/AZIMUTH: 80°/-- SHEET 1 OF 1
Description w Sampling & In Situ Testing o Well
4| Depth e — 1 @ g1 Consiruch
El m) of @9 é g 3 Results & 8 construction
Strata Q Flal s Comments Details
SILTY SAND - medium dense, brown gray, fine grained | , | l (Standpipe .
silty sand, dry R exlended 0.5m
- becoming loose, fight brown, moist Ao+t 05 P Goove ground lovel)
' 1Y 345 [
0.8 . s N=9 i
CLAYEY SAND - medium dense, grey and orange brown 0% 095 b
1 mottled claysy sand, fine grained sand, moist ) V4 . 7 . 1
- becoming red brown, crange brown and grey moitled, “ -~ -,
dry to moist '/./ E
'A/ Vg 158
o 712,18
/'/,//' 5 N=30
o - oy 1.95 ) (o .
A [
97
/./ Siotted pipe from
'/./ e 0.5m to 4.02m
- becoming dense, red brown, fine to medium grained P //'/,
E sand, trace of fine subangutar gravel, dry . x/
b 29 ety 3
e SANDSTON[E - very low strength, highty weathered, light e 30 20/05mm 3
[ grey, fine grained sandstone 1 3
F4 402} - becoming low strength, moderately weathered 540 3020y Ly
Bore discontinued at 4.02m 402
g 3
-6 6
g 3
:3 -8
Ly o
RIG: Hydrapower Scout DRILLER: Ground Test LOGGED: LWD CASING: Nil

TYPE OF BORING: Augerto 4.02m
WATER OBSERVATIONS: No groundwater seepage observed

Douglas Partners

- REMARKS: *Eievations interpolated from dxf file 2123204A-OVERALL._BFS_OPTION_A3 a provided by client
’ SAMPLING & IN SITU TESTING LEGEND CHECKED
A- Auger sample pp  Pocket penetromeler (kPa)
D Distwrbed sample FID Photo lenisation detecter Initiats:
B  Bulksample X §  Standard penetration test ritiats:
U, Tube sample (x mm dia.) PL Point load strength Is{50} MPa
W Waler sample ¥ Shear Vane (kPa) .
¢ Core drifling > Watersesp 2 Water fovel Dale:

Geolechinies - Environment - Groundwater
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"TEST PIT LOG

CLIENT:  Hancock Prospecting Pty Ltd SURFACE LEVEL: 312m AHD* PIT No: 12
PROJECT: Alpha Coal Mine EASTING: 447838 PROJECT No: 74359
LOCATION: Alpha ’ NORTHING: 7427026 DATE: 03.07.10
DIP/AZIMUTH: - 90°/-- SHEET 1 OF 1
Description © Sampling & In Situ Testing
2| Depth £ o W & Dynamic Penetrometer Test
Z| " (m) . of 89 § 5 'g Results & g {blows per mmy)
Strata 4] i 3 & Comments 5 i 15 2
SANDY CLAY - very siiff to hard, brown, high plasticlty [/ /7 > - : :
sandly clay, finé grained sarxd, dry to moist . / .
e 0.4
05 ‘ LA B s
“1 SILTY CLAY - very siiff {o hard, light brown, high plasticity 11,7 ’
silty clay, trace fine sand, moisi ’ /1
vd
/
7
V)
-1 A -
/
/
7
[V
1/ 5 14
- becoming hard : : 15
44
/
171
/
l-2 / 2
/
2415 - -l
Pit discontinued at 2.15m
(Refusal)
3 3
a4 4
RIG: Backhoe JCB 3CX - LOGGED: LWD

WATER OBSERVATIONS: No groundwater observed, O Sand Penetrometer AS1289.6.3.3
REMARKS: *Elevations interpolated from dxf file 2123204A-OVERALL_BFS_OPTION_A3_a provided by client [0 Cone Penetrometer AS1289.6.3.2

SAMPLING & IN SITU TESTING LEGEND CHECKED S — .
A Auger sample pp  Pocket penatrometer {kPa) e
E Eis‘i;ur’ned sléimple ng g{zaotg I;l;isatic? dﬁzlecfg)rt Initials:
ulk sem; . noel anetrallon 1es! . 7
U, Tube san'lzple (x mm dia.) PL Poinlloadpslrengthls(su) MPa 4 ' D@ug!as g artners
W Waler sample YV Shear Vane {kPa) . - i
¢ Core driling b Vialerseep T Walerlevel Date: Geotechnics - Environment - Groondwater




CLIENT: Hancock Prospecting Pty Ltd
PRQJECT: Alpha Coal Mine
LOCATION: Alpha

- TEST PIT LOG

SURFACE LEVEL: 332m AHD* PIT No: 14

EASTING:
NORTHING:

451781
7428508

PROJECT No: 74358
DATE: 13.06.2010

DIP/AZIMUTH: 90°/- SHEET 1 OF 1
Description o Sampling & In Situ Testing :
i Depth < o T 3 Dynamic Penetrometer Test
x| (m) of {8 § B g Resulis & = (blows per mm)
Strata O lPlalg Comments 5§ 1 15 =™
SILTY SAND - loose, crange-brown, fine grained silty i : :
sand, trace of clay, dry - Ce : H
“I-1-1 : :
‘03 ietd : :
SANDY GRAVEL - loose, grey sandy gravel, fine to ! E_t.- . : 3
medium subangular to subrounded gravel, fine grained )ﬂ 24 04 : :
sand, dry o D] B : :
0.6 - a8l 06 : :
SANDY CLAY - very siiff to hard, grey mottled - : :
orange-hrown and red-hrown, high plasticity sandy clay, | B : :
fine grained sand, dry to moist / 0.8 : :
= 7 SRR
11 : M
SANDSTONE -extremely to very low strength, highly : :
weathered, red-brown, light grey and orange-hrown, fine 12 | : :
to medium grained sandstone B : :
14 P
- becoming very low strength, moderately weathered, grey
. with some orange-brown ironstaining : :
Lo F2
2.1
Pit discontinued at 2.1m :
(Refusal) :
La la
RiG: Backhes JCB 3CX LOGGED: LWD

WATER OBSERVATIONS: No groundwater chserved,
REMARKS:

SAMPLING & IN SITU TESTING LEGEND

CHECKED
A Auger sample pp  Paocket penefremeter (kPz)
D Distubed sample P> Phelo iomisation detector Initials:
8  Bulk sample 8  Standard penelration test mitials:
U, Tube sample (x mmdia,) . PL Peinlicad strength Is{50) MPa
W Water sample V¥ Shear Vane {kPa) )
C__ Core drilfing P> Water scep I Waler level Date:

) O Sand Penetrometer AS128.6.3.3
*Flevations interpolated from dxf file 2123204A-OVERALL_BFS_OPTION_A3_a provided by client [0 Cone Penetrometer AS1289.6.3.2

Douglas Partners

Geatechnics - Environment - Grovndwatet




TEST PIT LOG

CLIENT: Hancock Prospectihg Pty Lid

SURFACE LEVEL: 334m AHD* PIT No: 13

PROJECT: Alpha Coal Mine EASTING: 451641 PROJECT No: 74359
LOCATION: Alpha NORTHING: 7427166 DATE: 13.06.2010
DIP/AZIMUTH: 90°/— SHEET 1 OF 1
Description Sampling & In Situ Testing = _
| Depth T o Dynamic Penetrometer Test
[ra fm) of § g E. Results & g (blows per mm}
Strata Flao]| 3 Comments 5 0 15 20
SILTY SAND - loose, grey, fine to medium grained silty : :
sand, some rcotlets, dry : : :
02 H i
- becoming orange-brown, irace of clay, frace of rootlets, : :
moist B : :
05

08 08
GRAVELLY SAND - medium dense, light brown gravelly : :
sand, fine to medium grained sand, fine to medium N : H

H1 subrounded to subangular gravel, some clay, moist A 2 F1 : :

11 - 1.4 : :
SANDY CLAY - stiff to very stiff, light brown and e : :

12 orange-brown, medium plasticity sandy clay, fine to DO 12 : :
medium grained sand, trace of subrounded to subangular | [-7-7-| B : :
gravel, moist R 14 : :
SANDSTONE - extramely low strength, extremely i :: :: ::

. waathered, ight grey and crangs-brown, fine to medivry | - - - H

161 grained sandstone
-from 1.4m: becoming very low strength, moderately :
weathered :

Pit discontinued at 4.6m :
Lo (Refusal) PR
L3 ks
4 4
RIG: Backhoé _JCB 3CX LOGGED: LWD

WATER OBSERVATIONS: No groundwaier observed.

[0 Sand Penetrometer AS1289.6.3.3

REMARKS:  ‘*Clevations interpolated from dxf file 21232{}4A-OVERALL;BFS_OPTiON_AS_a provided by client [ Cone Penetrometer AS1289.6.3.2

SAMPLING & IN SITU TESTING LEGEND

Corg drilling ) >  ‘Walerseep T Water level

CHECKED sy
D Do Dmple Bio Prots iomeaton beisger 2IN
s i - 2 a5
B Bulksamyl : S Standard penetralion lest Iritials: 4 ' ;
T L oo i, (/)] Douglas Partners
W Water sample X V  Shear Vane (kPa) . b 4
c Date: Geotechnics - Environment - Groundwater




TEST PIT LOG

CLIENT: Hancock Prospecting Pty Lid SURFACE LEVEL: 332m AHD* PIT No: 15

PROJECT: Alpha Coal Mine EASTING: 451645 PROJECT No: 74359
LOCATION: Alpha NORTHING: 7426360 DATE: 12.06.2010
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description o Sampling & In Situ Testing
4| Depth £ ~T & & Dynamic Penetrometer Test
T (m) of | § 2| B Resuits & 2 (blows per mm)
Sirata o £l A 3 Comments 5 10 15 20
SILTY SAND - medium dense, grey, fine grained silty 1.1 : : : :
sand, dry . v
- . 11 02
- becoming orange-brown, moist %
%
[rd)
/ 45
(V]
[rd)
- some clay W4
/
(V)
B / -1
v’
12 : 4 12
SANDY GRAVEL - loose, grey mottled red-brown slightly P }r
silty sandy gravel, fine to medium grained sand, Q'D ¢l B
subangular to rounded gravel, wet D,
b . i5
a o,
165 s i
' SANDSTONE - extremely low strength, extremely S
1751 weathered, grey and orange-brown, medium grained
sandstone
- from 1.7m: becoming very low to low strength,
] moderately weathered -2
Pit discentinued at 1.75m
(Refusal)
3 3
L4 4
RIG: Backhoe JCB 3CX : LOGGED: | WD
WATER OBSERVATIONS: Groundwater seepage observed at 1.6m. . O Sand Penetrometer AS1289.6.3.3

REMARKS: *Elevations interpolated from dxf file 2123204A-OVERALL_BFS OPTION_A3_a provided by client [0 Cane Penetrometer AS1289.6.3.2

SAMPLING & [N SITU TESTING LEGEND CHECKED

A Augersample pp  Pocket penetrometer (kPa) vl .
g gis“!(urbEd[sample FiD Photoi?gisatim deteclor Initials: i
uk sample 5 Standard penetration test . : ( ’
T B B S e )l Douglas Partners
W Water sample YV Shear Vane {kPa) . n N
C _ Cora dring D Walerseep ¥ Walerlovel Date: Geotechnics - Environment - Groundwater




TEST PIT LOG

CLIENT: Harncock Prospecting Pty Ltd SURFACE LEVEL: 330m AHD* PIT No: 16
PROJECT: Alpha Coal Mine EASTING: 451651 PROJECT No: 74359
LOCATION: Alpha NORTHING: 7424528 DATE: 12.06.2010
P
' DIP/AZIMUTH:  90°/— SHEET 1 OF 1
Description o Sampling & In Situ Testing . )
| Denth 5 2 . 5 8 Dynamic Penelremeter Test
[id (m) of @ ‘é =4 -E. Results & g (biows per mm})
Strata g Fla 3 Comments 5 10 15 20
SILTY SAND - loose, grey, fine grained silty sand, dry T : : : :
. . ! 02
- becoming orange-brown, moist | If 5
NE ’ . | 04
05 — 05
SANDY GRAVEL - dense, crange-brown sandy gravel, e
fine to medium subangutar to rounded gravel, fine to .| B
medium grained sand, trace of clay, moist : / 07
0.8 i 08
CONGLOMERATE - very low to low strength, highly W,
weathered, red-brown and grey conglomerate O
s hoc] ® B
A
@) i
' e 13
- becoming very low strengih, moderately weathered, grey. 3° B
- from 1.45m: becoming low strengih, slightly weathered O 145
e Pit discontinued at 1.5m
(Refusal)
|2 I
La -3
La -4
RIG: Backhoe JCB 3CX ’ LOGGED: LWD
WATER OBSERVATIONS: No groundwater observed. O Sand Penetromster AS1289.6.3.3

REMARKS: *Elevations interpolated from dxf file 21 23204A—OVERALL_BFSﬁOPTION_AB_é provided by client  [1 Cone Penefromefer AS1280.6.3.2

SAMPLING & IN SITU TESTING LEGEND " CHEGKED

A Auger sample pp  Poclet penctrameler (Pa) e g .
g gib;ll(urbed 1sarﬁp!e: EED g?au!g i?é]isaﬁtl? dln_aﬁeclmfl ritials: X ;

UK sample ndard penetraiion es . H P
U, Tube sani‘.)!e (% mim dia.) PL Peintlcad strength 1s{80) MFa ’ ' Doug,as ‘ artners
W Water sample V¥ Shear Vane (kPa) Date: 3 n . .
G Coredrilling B Waterseap T Waler level ata: Geotechnics - Envirenment - Groundwater




TESTPIT LOG

CLIENT: Hancock Prospecting Pty Lid

SURFACE LEVEL: 330m AHD" PIT No: 17

PROJECT: Alpha Coal Mine EASTING: 451567 PROJECT No: 74359
LOCATION: Alpha NORTHING: 7423459 DATE: 12.06.2010
DIP/AZIMUTH: 90°/- SHEET 1 OF 1
ik © Sampling & In Situ Testing
1| Depth .Description s£o - S kol Dynamic Penetrometer Test
Z| ) of gl glE]® Results & £ (blows per mm)
Strata o = a 3 Commens 5 10 15 20
SILTY SAND - locse, grey, fine grained silty sand, dry . | ] . | : : : :
) ’ -1 0.2
- becoming crange-brown, moist | ; |
i ; | B
| S
- hecoming medium dense with some day and trace of 41 ’
fine to medium rounded to subrounded gravel . ’ . | . | B
. ' | . [ 09
8 1y e
1.4 e 1.4
CLAYEY SAND - loose, grey mottled arange-brown, fine .
to medium grained clayey sand, moist to wet ‘25{{( B
14 /{é 14
CONGLOMERATE/SANDSTONE - very fow strength, e s |0
15 highly weathered, grey and crange-brown conglomerate -~
with fine to medium gravel sized clasts and very low
strength, highly weathered, grey, fine to medium grained
sandstone
Pit discontinued at 1.5m
(Refusal)
o -2
I3 -3
-4 4
RIG: Backhoe JCB 3CX LOGGED: tWD

WATER OBSERVATIONS: No groundwater observed.

[ Sand Penetrometer AS1289.6.3.3

REMARKS: *Elevations interpolated from dxf file 2123204A-OVERALL BFS OPTION_A3_a provided by client [0 Cone Penetrometer AS1280.6.3.2

SAMPLING & [N SITU TES?.‘iNG LEGEND

CHECKED exmers ——
A Auger sample pp_ Pocket penetromeler (kPa) B
g llia)ls;;l‘urhed Fample FID Phota incai-nisalion detector \nitals: : &
ulk sample 5  Slandard penetrabion test g £ 4 :
U, Tube sample {x mm dia.) PL  Point load srength 1s{50) MPa X @ug as ar ners
W Waler sample ¥ Shear Vane (kFa) i -
GC__Gore diing P Walerseep % Waterjovel Date: Geotechnics - Environment « Groundwater



TEST PIT LOG

CLIENT: Hancock Prospecting Pty Ltd SURFACE LEVEL: 332m AHD* PIT No: 18
PROJECT: Alpha Coal Mine EASTING: 451470 PROJECT No: 74359
LOCATION: Alpha NORTHING: 7422251 DATE: 12.06.2010
DIP/AZIMUTH:  90°/- SHEET 1 OF 1
_ Description © Sampling & In Situ Testing
| Depth e o © a Dynamic Penetrometer Test
T () of s § -45 g Resulis & § {blows per mm)
Strata © Hlo | & Comments 5 10 15 20
SILTY SAND - medium dense, grey, fine grained silty . | | E : : :
~ sand, dry e :
— 1 :
- becoming orange-brown, moist, soma clay ) ] ) l E
LA I :
g a9
L1 10 _ shededs Ly f
. CLAYEY SAND - medium dense, grey, red-brown and Fe > ] H
orange-brown fine grained clayey sand, some fine io Ve . 4 11 :
medium subangular gravel, moist to wet A :
w7 B :
‘ . /A/. .
- becoming orange-brown streaked grey and red-brown ' 7 ’
(no gravel} g /-/; :
e :
. /./ :
v :
Ve H
'/./ 7 !
A :
7~ :
-2 20 20 2
SANDSTONE - extremely low ta very low strength, highly e :
weathered, grey and light orange-brown, fine to medium B :
grained sandstone :
23 . - 2.3 =
Pit discontinued at 2.3m :
(Refusal) .
Ly »
i
-4 4

RiG: Backhoe JCB SCX
WATER OBSERVATIONS No groundwater observed.
REMARKS:

LOGGED: LWD

*Edevations interpolated from dxf file 2123204A-OVERALL_BFS_OPTION_A3 a provided by client

SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp_ Pockst penetrometer (kPa)
D Disturbed sample PlD Phaoto ionisation deleclar Initials:
B Bulksample 8§ Standard penetration fast nitials:
U, Tube sample (x mmdia.) PL Point load strength s{50) MPa
W Water sample YV  Shear Vana (kPa) .
¢ Core dilling >  Walerseep T waterlevel Date:

@ Sand Peneirometer AS1289.6.3.3
[0 Cone Penetrometer AS1289.68.3.2

Douglas Partners

Geotechnics - Envirenment - Groundwater



TEST PIT LOG

CLIENT: Hancock Prospecting Pty Ltd SURFACE LEVEL: 343m AHD* PIT No: 32
PROJECT: . Alpha Coal Mine EASTING: 452426 PROJECT No:- 74359
LOCATION: Alpha . NORTHING: 7421657 DATE: 30.06.10
DIP/AZIMUTH:  90°/-- SHEET 1 OF 1
. Description I Sampling & in Situ Testing . )
_i| Depth = o o 8 Dynamic Penetrometer Test
T my of ag| g1 € ?El Results & ‘3" (blows per rmm)
Strata Q S ] Comments 5 16 15 20
SILTY SAND - loose, light grey, fine grained silty sand, | . | | l : S : :
moist . C.
SN
g
SR
SR
Y
g
08 el
CLAYEY SAND - medium dense, grey motiled yellow L, y : :
1 brown and orange brown, fine fo medium grained clayey S 1 : H
sand, trace fine sub-angutar gravel, moist L //'/. ¥ : :
L,
13 - 77/7‘
“| SANDY CLAY - very stiff, grey mottled yellow brown and y
1,45/~ 0range brown, high plasticity sandy clay, fine sand, moist
151\ SANDSTONE - low strength, moderately weathered, grey
mottled orange brown, fine grained sandstone :
Pit discontinued at 1.5m ' S
(Refusal) :
» P
L3 bzl
-4 L
RIG: Backhoe JCB 3CX . LOGGED: LWD
WATER OBSERVATIONS: No groundwaler observed. [0 Sand Penetrometer AS1289.6.3.3

REMARKS: *Elevations interpolated from dxf file 2123204A-OVERALL BFS OPTION_A3 a provided by client [0 Cone Penefrometer AS1289.6.3.2

SAMPLING & IN SITU TESTING LEGEND CHECKED S —
3 ggg!;e;bs;mple : 5?0 Eﬁcl;egpe_ne};omgl?r(rFaJ [
istul sample 1010 iorisakon gecor Initiais‘ y 8 .
B Bulk sample . S Standad tration test ' B i
G TR o) Al G . 1{/) | Douglas Partners
W Water sample ¥ Shear Vane (kPa . n .
G Core diing ‘ P Walersesp ¥ Water level Dale: Geoteehnics - Environment - Groundwater




| TEST.PET LOG

CLIENT: Hancock Prospecting Pty Ltd SURFAGE LEVEL: 341m AHD* PIT No: 33
PROJECT: Alpha Coal Mine EASTING: 452269 PROJECT No: 74359
LOCATION: Alpha : ‘ NORTHING: 7422771 DATE: 30.06.10
: DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Desciiption - o Sampling & In Situ Testing )
| Depth ‘ ) 5o [ : & Dynamic Penetrometer Test
o (m) of . sSl e |5 2 Results & 2 {blows per mm) -
Strata o A 8 Comments 5 10 5 20
SILTY SAND - medium dense, light yellow grey, fine A : : : ;
grained silty sand, dry . L
-1
i
04 2
SANDY GRAVEL - medium denss, light yellow grey, fne P ]
051 to medium sized sub-rounded sandy gravel, fine sand, 7
lrace clay, dry ) / P v >
CLAYEY SAND - medium dense, light yellow mottled d //'A »
orange brown, fine to medium grained clayey sand, trace Ve . J
fine sub-angular grave, dry to moist VA - 7,
L1 10 e -
| SANDY CLAY - stiff, gréy mettied orange brown, high ey
1.15 |~ plasticity sandy clay, fing sand, moist : /
12T} SANDSTONE - low strength, moderately weathered, grey
mottled red brown, medium grained sandstone
Pit discontinued at 1.2m
(Refusal)
-2 -2
3 3
-4 4
RIG: Backhoe JCB 3CX LOGGED: LWD

WATER OBSERVATIONS: No groundwater abserved. [] Sand Penetrometer AS1289.6.3.3 '
REMARKS: *Elevations interpolated from dxf file 2123204A-OVERALL_BFS_OPTION_A3 a provided by client [0 Cone Penetrometer AS1280.6.3.2

SAMPLING & IN SITU TESTING LEGEND GHECKED

A Augersample pp  Pocket penetrometer {kPa) 5 R
g gis{.;(umed‘!sample EED gholgig[saﬁog;ihgzlecéort Initials: \
ulk sample tandard penelration tes i ; 4 : D ’ P
U, Tube sample x mm dia.) PL Pointload strength Is(50) MPa ) oug as ar ners '
W Waler sample . ¥ Shear Vane (kPa) 5 - .
€ Core crlling . B Waterseep . T Waler level Date: Geotechnics - Envirgnment - Groundwater




TEST PIT LOG

SURFACE LEVEL: 337m AHD* PIT No: 34

CLIENT: Hancock Prospecting Pty Ltd
PROJECT: Alpha Coal Mine
LLOCATION: Alpha

EASTING:
NORTHING:

452125
7423615

PROJECT No: 74359
DATE: 01.07.10

DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
DesCriptEOn ) o Sampiing & In Situ Testing = .
1} Depth . s o g I o Cynamic Penetrometer Test
2l (m) o of @5 § }'“,L 2 Resuiis & é“ {blows per mm)
Strata o Flo [ & Comments 5 10 15 20
SANDY GRAVEL - lose, yellow brown and crange 93\4":!..& : : : :
brown, fine to medium sized sub-angular to sub-—rounded "-'B <]
sandy gravel, fine sand, moist A
O]
e
oD,
5O
'Q.B‘J.
b
ob
p (]
a-Bﬂ-
TGRS
g ol o
pit
o o,
%2 : : M
SANDY CLAY - very stiff, grey mottled orange brown and
red brown, medium plasticity sandy clay, fine sand, moist
14 14
SANDSTONE - very low strength, highly weathered, grey
) motiled orange brown, medium grained sandstone ) B
1.6~ - becoming low strength and moderately weathered Vs 16
Pit discontinued at 1.6m
(Refusal}
= >
-3 3
-4 4
RIG: Backhoe JCB 3CX LOGGED: LWD

WATER OBSERVATIONS: No groundwater abserved.
" REMARKS:

O Sand Penetrometer AS1289.6.3.3

*Elevations interpolated from dxf file 2123204A-OVERALL_BFS_OPTION_A3 a provided by client I Cone Penetrometer AS1289.6.3.2

SAMPLING & IN SITU TESTING LEGEND CHECKED
A Augersample pp  Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionlsation detector Initials:
B Bulk sample §  Standard penelration test nitials:
U, Tube semple {(x mm dia.} PL Point load strength 1s{50) MPa
W Water sample ¥ Shear Vane (kPa) .
G Gore drifing P Walerseep 2 Walerlevel Date:

Douglas Partners

Geotechnics - Environiment - Groundwater



TEST PIT LOG

CLIENT: = -Hancock Prospecting Pty Lid SURFACE LEVEL: 341m AHD* PIT No: 35
PROJECT: Alpha Coal Mine _ EASTING: 452350 PROJECT No: 74359
POCATION: Alpha : NORTHING: 7425034 DATE: 01.07.10
' DIPJAZIMUTH: 90°/-- SHEET 1 OF 1
Description o Sampling & In Sitv Testing _ . )
| Depth = o ~ 1 = 2 Dynamic Penetrometer Test
€ (m) of gal 8 B g Results & éu {blows per mm}
Strata o A S Comments 5 10 15 2
SILTY SAND - loose, brown, fine grained silty sand, moist 1| ¢ : : : :
. ' -1
- becoming orange . | | ) |
il
LRy
Tl
1 388 L1 |
- trace clay l“ |
T
e
g
g
1 -]l
7| CONGLOMERATE - extremely low strength, extrernaly j"
weathered, yellow brown mottled red brown conglomerale,
L2 fine to medium sub-rounded gravel sized clasts )0 C o
- becoming very low strength and moderately weathered jo §
« becomning low strength )gC 5 22
2. : iV 2.4
Pit discontinued at 2.4m
{Refusal)
| o 3
-4 -4
RIG: Backhoe JCB 3CX LOGGED: LwWD
WATER OBSERVATIONS: No groundwater observed. ‘ O Sand Penetrometer AS1289.6.3.3

REMARKS: *Elevations interpolated from dxf file 2123204A-OVERALL_BFS_QPTION_A3 a provided by client [0 Cone Penetrometer AS1289.6.3.2

SAMPLING & IN SITU TESTING LEGEND - CHECKED
B o fRFocls]pansiomste (o) B [®
hSiL sample Oto lonisation detector Initials: g i
B Bulk 3 S Standard tration tast g :
D Dhemanman B onelarhn e (/)] Douglas Partners
W Waler sample . V' Shear Vane {kPa) : ¥ - .
C__ Core diling B, Walorsoop ¥ Weterlevel Dete: Geotechnis - Emyironment - Groundwater




TEST PIT LOG

CLIENT: Hancock Prospecting Pty Lid SURFACE LEVEL: 336m AHD* PIT No: 36
PROJECT: Alpha Coal Mine EASTING: 452294 PROJECT No: 74359
LOCATION: Alpha i . NORTHING: 7426142 © ©  DATE: 01.07.10
' ) DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
et o Sampling & In Situ Testing
_| Depth Descriptian -E_ =] o & Dynamic Penefremeter Test
= (m) of 5.3 3 £l Results & 2 (btows per mm)
Strata ) © F|a & Commeiis 5 - .~
SILTY SAND - lcose, grey, fine grained silty sand, trace i | F . | : : :
clay, dry .. :
1
DAp : — :
SANDY CLAY - very stiff, grey, high plasticity sandy clay, 4 :
fine sand, dry to moist / :
o4 CLAYEY SAND - medium dense, grey motiled crange 7,/" ;
brown, fine grained clayey sand, dry tc moist - ', e :
-1 e L S
- becoming orange brown and grey, trace fine rounded [0 v /. : f
gravel v :
~ :
13 ‘ Li :
1 SANDSTONE - extremely low strength, extremely L :
weathered, orange brown and grey, fine to medium :
grained sandstone :
- becoming very low strength, moderately weathered, :
white, fine grained sandstone :
1.8~ - becoming low strength - 7 Ll
L Pit discontinued at 1.8m
Lo (Refusal) L2 :
-3 ba
4 -4
RIG: Backhos JCB 3CX LOGGED: LWD
WATER OBSERVATIONS: No groundwater observed. [0 Sand Penetromater AS12890.6.3.3

REMARKS: *Elevatlons interpolated from dxf file 2123204A-OVERALL_BFS_OPTION_A3_a provided by cient [ Cone Penetrometer AS1288.6.3.2

SAMPLING & IN SITU TESTING LEGEND | CHECKED ety pmv
A Auger samgple pp  Pocket penelrometer (kPa)
D  Disturbad sample PID ?ho!g i?é'lisaﬁon rletet:l:!ari Initials: : i
B Buksamplke 5 Standard penetration tes -. . 4 i D ’ P t
U, Tube sample (X mm dia,) ' PL Pointload slrength 1s(50) MPa Gug as ar ner S
W Waler sample V  ShearVane (kPa) Data: : *
G Core dilling b Waler seep 2  Water level ate:

Geolechnics - Environment - Gromdwaler




TEST PIT LOG

CLIENT: ~ Hancock Prospecting Pty Ltd SURFACE LEVEL: 342m AHD* PIT No: 37
PROJECT: Alpha Coal Mine EASTING: 452414 PROJECT No: 74359
LOCATION: Alpha - NORTHING: 7427287 DATE: 01.07.10
DIPJAZIMUTH:  90°/-- ‘ SHEET 1 OF 1
ljescription o Sampling & In Situ Testing
| Depth S @ a Dynamic Penetrometer Test
¥ of a9l e| & & 8 blows per mm
(m}) = e &= £ Results & b3 ( p .)
Strata o L = T ] Comments 5 1 15 20
SANDY GRAVEL - laose, yellow brown anc red brown, ?J-U"L\- ’ : : :
fine 1o medium sized sub-rounded sandy gravel, fine °C§ ] H
sand, trace clay, dry ’ o D,
Q] ;
04 o\ :
"1 CLAYEY SAND - medium dense, grey mottled red brown, '/./'/'
: fine grained clayey sand, dry to moist [ oRe
0.6 ¢
CONGLOMERATE - extremely low strength, extremely. 3" [
weathered, grey mottled red-brown and orange-brown O
conglemerate, fine to medium sized gravel clasts ) C
0.9 =
SANDSTONE - extremely low sirength, extremely L : :
1 weathered, grey mottled orange brown, fine & medium RO -1 : .
grained sandstone ’ : R : :
- becoming very low strength
14 — - :
Pit discontinued at 1.4m
{Refusal)
2 2
L3 -3
-4 i~
RiIG: Backhoe JCB 3CX LOGGED: LWD
WATER OBSERVATIONS: No groundwater observed. O Sand Penctrometer AS1289.6.3.3

REMARKS: *Elevations interpolated from dxf file 2123204A-OVERALL_BFS_OPTION_A3_a provided by client 0 Cone Penetrometer AS1289.6.3.2

SANPLING & IN SITU TESTING LEGEND CHECKED 5 : ‘
D Dirstimple o Pocke! penotrometer (kPa) -
isturl sampl Cto iomisation gelecior Initials: i
B Bulk le - & Standard fration test 3
BT ) B ol e 1{/)) Douglas Paritners
W Walsr sampla . V  Shear Vane (iPa) Date: ) - .
G Gore diting B Waterseep ¥ Waler tovel : gfe Geoteehnics - Environment - Groundwater




TEST PIT LOG

CLIENT: Hancock Prospecting Pty Ltd SURFACE LEVEL: 344m AHD* PIT No: 38
PROJECT: Alpha Coal Mine EASTING: " 452555 PROJECT No: 74359
LOCATION: Alpha NORTHING: 7428474 DATE: 01.067.10
DIP/AZIMUTH:  90°/-- SHEET 1 OF 1
P o Sampling & In Situ Testing
_i| Depth Descripllon -E o & 8 Dynamic Penefrometer Test
Z| (m) of &9 é" '*E‘} E. Resulls & ‘2“ {btows per mm)
Strata O L I = Comments 5 16 i5 . 20
SILTY SAND - loose, brown, fine grained silty sand, moist  { l | i : : : :
A1
0.3 T
SANDY GRAVEL - looss, red brown, fine to medium sized P~ M
sub-angular to sub-rounded sandy gravel, fine sand, trace Q'B (
clay, moist AN
p O]
gee
08 - o .
| CONGLOMERATE - extremely low strength, extremsly 3‘3 ~
weathered, red brown conglomerate, fine to medium O
-1 gravel sized clasts ) F1
2c’OC
R
j g
)p 15
D B
118.213 - becoming very low strength, moderately weathered y o] 18
' SANDSTONE - low strength, slightly weathered, grey, fine
Lo to medium grained sandsfene -2
Fit discontinued at 1.8Tm
(Refusal)
L 3
-4 T4
RIG: Backhoe JCB 3CX - LOGGED: LWD

WATER OBSERVATIONS: No groundwater cbserved.
REMARKS:

[J Sand Penetrometer AS1289.6.3.3

*Elevations interpolated from dxf file 2123204A-OVERALL_BFS_OPTION_A3 a provided by clienf [ Cone Penetrometer AS1289.6.3.2

SAMPLING & E.N SITU TESTING LEGEND

A Auger sample pp  Pocket penetromatar (kPa)

D Disturbed sample PID Photo fenisation detecter

B Bulk sampla $  Standard penetration test

U,  Tube sample (x mm dia,) PL  Pointload strangth Ia(50} MPa

W . Water sample . ¥ Shear Vane (kPa)

c Water level

Waler seap 2

CHECKED

initials:

[(/)) Douglas Partners

Date:

Core driliing b

Geotechnics - Environment - Groundwater



TEST PIT LOG

CLIENT: Hancock Prospecting Pty Lid . SURFACE LEVEL: 340m AHD*PIT No: ATF82
PRGJECT: Alpha Coal Mine EASTING: 452354 . PROJECT No: 74359.00
LOCATION: Alpha, Central Queensland NORTHING: 7428893 DATE: 10/3/2011
DIP/AZIMUTH: 90°/— SHEET 1 OF 1
Description a Sampling & In Situ Testing
3| Depth ) et o m - 5 Dynamic Penetrometer Test
| m) of g9 § ﬁl ‘g. Restlts & g (blows per mm)
Strata ' © Flaol g Comments 5 10 15 b
SANDY GRAVEL - medium dense, grey sandy gravel with ouf;- : : : :
some silt, fine to medium grained sand, fine to medium ;B ]
grained subrounded gravel, dry oD, 02
(]
(Y% B
_ N
- cemented . ) 30[\- 05
b-'Qf’(
' _ P70,
08 : XeTm
0,850, SANDSTONE - low strength, highly weathered, grey, fine g
grained sandstone /
-1 Pit discontinued at 0.85m - : B
{due fo refusal)
2 -2
3 3
-4 -4
RIG: JCB 3CX LOGGED: TDL ' SURVEY DATUM: W(GS84 Zone 55K

WATER OBSERVATIONS: No free groundwater chserved. O Sand Penetrometer AS1289.6.3.3
REMARKS: *Elevations interpolated from dxf file 2123204A-OVERALL_BFS OPTION_A3 a provided by client O Cone Penefrometer AS1289.6.3.2

© SAMPLING B IN SITU TESTING LEGEND
g éﬁer san?ple G Eaﬁ} samp!e! PL Ag Shuttolwngsaua?tde:e’zctgg {?&n;) L‘
LEX Sampie ISION sampie oint load axial les 5 2
BLK Bloek sample U, Tube sample (xmmdia.)  PL{D}Point load diametral test I 50)( Pa) D ’ P t
C  Core driling W Waler sample pp  Pocketpenatrometer (kPa) X Q ug as ar n er s
[ Disturbed sample P Waler seep ] Standard penelation test :
E_Emwhonmegtalsample 2 Walerfevel V. Shear yans (1Pa) I Geolechnics | Environment |- Groundwatér




CLIENT:

PROJECT:

TEST PIT LOG

SURFACE LEVEL: 333m AHD*PIT No: ATP83 .
PROJECT No: 74359.00
DATE: 10/3/2011

Hancock Prospecting Pty Ltd
Alpha Coal Mine

LOCATION: Alpha, Central Queensland

EASTING: 452281
NORTHING: 7427956

DIP/AZIMUTH:  90°/-- SHEET 1 OF 1
Description © Sampling & In Situ Testing .
1| Bepth - s o — = 8 Dynamic Penetrometer Test
Z (m) of @5 & *% EL Results & ‘g" (blows per mm)
Sirata o Flal § Comments 5 10 15 20
" SANDY SILT - stiff, grey, low plasticity, fine grained sandy | |-| |- : : :
\_sﬂt trace of fine gravel dry 1 :
- hard NRE . 02 pp 600
- 03
111 04 PP >800
L4 o {os >2600 :
- grey with red-brown mottling il ’ pp= :
141 08 pp 2600
-1 |1F 10 SHEE
- red-brown BEP : s
.| & B :
12 - SRS 12 :
SILTY SAND - dense, red-brown, fine to coarse grained J-1 :
silty sand, dry . :
SRl :
g
-1} D | 186 :
el
aR :
R ; | E L,
Y ;
a8
s
q-1-4 D | 24 :
1RE ;
1eE
1y
. 1y o
31 : eled :
3.12] \ SANDSTONE - low strength, highly weathered, grey, fine :
grained sandstone H
it discontinued at 3.T2m :
(due to refusal) :
4 -4
RIG: JCB 3CX LOGGED: TDL SURVEY DATUM: WGS84 Zone 55K

WATER OBSERVATIONS; No free groundwater observed.

REMARKS: *Elevations interpolated from dxf file 2123204A-OVERALL_BFS_OPTION_A3_a provided by client
SAMPLiNG & IN SITU TESTING LEGEND

A~ Auger sample Gas sample P Photo ionisation deteclor (ppm)

B Bulk sample P. Piston sample A Point load axial test 1s(50) (MPa

BLK Block sample U, Tubesample (x mm dia. ) PL Point load diametral test 1s(50) {MPa)

C  Cere drilling W Waler sample gp Pocket penstrometer (kPa)

D Disturbed sample [> Water seep . Standard penetration lest

£  Environmenial sample T Waterlevel v Shear vane (kPa)

] Sand Penetrometer AS1289.6.3.3

3 Cone Penetrometer AS1289.6.3.2

(h) NDouglas Partners

Geotechmcs [-Environment | Groundwater




TEST PIT LOG

CLIENT: Hancock Prospecting Pty Lid SURFACE LEVEL: 340m AHD” PIT No: ATP84
PROJECT:. Alpha Coal Mine EASTING: 452075 PROJECT No: 74359.00
LOCATICN: Alpha, Central Queensland : NORTHING: 7426816 DATE: 10/3/2011
' DIP/AZIMUTH:  90°/- s SHEET 1 OF 1
‘ Description o Sampling & In Situ Testing
| Depth £2 — T = &| Dynamic Penetromeler Test
% (m) ) of g9 & % 'g_ Results & ‘;" (blows per mm}
Sirata [G] = a % Comments 5 1 15 20
SILTY SAND - medium dense, brown, fine to medium de04 : : : :
. grained silty sand, dry - .
III 0z pp = 150200
q-1-1 04 Pp = 200-250
. | | | a5
T 08 pp = 200-250
) ) 1 08 pp = 150-200
- becoming moist . A1+ -
Ly -1+l 10 pp = 200-250 S P,
- !. ! - |. . :
11 12 pp = 200-250
RN . ‘ |
nr 1.4 pp = 2060-250
- yellow-brown with some fine: to medium gralned ' | | |
subrounded gravel, frace clay - -1 B
’ soss 16
-2 ) ! -1 -2
- grey with orange-brown mottling, wet l | 5
| . | N
0 ' N ,
| SANDSTONE - low strength, highly weathered, grey, fine  |ii:z:iid - 4
27\ grained sandstone
Pit discontinued at 2.7m
{due to refusal)
La -3
4 -4
RIG: JCB 3CX- ) LOGGED: TDL SURVEY BPATUM: =WGI‘_SB4 Zone 5K
WATER OBSERVATIONS: No free groundwater observed. ) O Sand Penetrometer AS1289.6.3.3

REMARKS: *Elevations interpolated from dxf file 2123204A-OVERALL_BFS_OPTION_A3 a provided by client O Cone Penetrometer AS1289.6.3.2

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gassample D Photo icnisation detector (ppm})
B Bulksample P Piston sample A Point load axiat test 1s{50) (MPal i
BLK Block sample U, Tube sample (xmm dia.) D) Point load diametral test 13(50) (MPa} ¥ S artn e rs
C  Core drling W Water sample gp Pockel penatrometer (kPa) ’
D  Disturbed sampie P Waler seep Standard penetration test
E__ Environmentsl samplo 2 Waterievel V. Shearvang (kPa) Geofechnfcs ! En wronment 1 Grolirndwater




TEST PIT LOG

CLIENT: Hancock Prospecting Pty Lid SURFACE LEVEL: 334m AHD"PIT No: ATP85
PROJECT. Alpha Coal Mine EASTING: 452000 PROJECT No: 74359.00
LOCATION: Alpha, Central Queensiand - ' NORTHING: 7425524 DATE: 10/3/2011
DIP/AZIMUTH: 90°/- SHEET 1 OF 1
Description o Sampling & In Situ Testing
| Depth = 2 o ol Dynamic Penetrometer Test
T m) . of g § B g Results & g (blows per mmj
‘ Strata 0} Fla| g Comments ‘ 5 0 15 20
SILTY SAND - medium dense, brown, fine to medium TP - : : :
grainedsilty sand, moist A 01 :
||l 5 102 pp=100-126 :
e | :
. g1 04 pp=150-200 :
- some fine to coarse grained subrounded gravel o : :
‘ [-1-1 . :
0.6 o 08 =150-200 :
SANDY GRAVEL - dense, brown, fine o coarse sized 0" 0‘% ) e ’ :
subrcunded sandy gravel, fine fo coarsse grained sand, o, - b| o7 :
some clay, moist . )OO D 08 pp >600 :
. O :
0.2 - 09 :
CLAYEY SAND - medium dense, grey with red-brown "B . . :
1 mattling, low plasticlty, fine to coarse grained clayey sand '/,/A/, 10 1 :
with some fine to coarse grained subrounded gravel, wet & -/_/ :
e :
v :
7 . H
14 v :
“| SANDY CLAY - very stiff, grey with red-brown mottling, e :
fine o coarse grained sandy clay, moist - :
: D | 16 :
17 : 17 :
1751, SANDSTONE - fow strength, highly weathered, grey, fine a2 Bt 75+ :
grained sandslone / :
Pit discordinued at 1.75m :
2 (due to refusal) -2
3 -3 ;
-4 4
RIG: JCB 3CX ' ) LOGGED: TDL SURVEY BATUM: WGS84 Zone 55K
WATER OBSERVATIONS: No free groundwater observed. O Sand Penetrometer AS1289.6.3.3

REMARKS: *Elevations interpolated from dxf file 2123204A—OVERALL_BFS_OPTEON_ASua provided by client O Cone Penetrometer AS1289.6.3.2

SAMF‘LING & IN SITU TESTING LEGEND
A Auger sample Gas sample Phrolo jonisation detector (ppm)
B Bulk sample P Piston sample PL A) Point load axial test 1s{50) (MPa) et 5
BLK Block semple U, Tubasample (xmmdia)  PL{D)Point lnad diametral fest Is 5{)) (MPa) y : r
C  Core driking W Water sample pp  Pocket penetrometer (kPa) ‘ ,
D Disturhed sample > Walerseep S Standard penetiation lest :
E  Environmentsl sample ¥ waterleval v Shear vane (kPa) Geotachhics | En V,rgnmenf [ G




TEST PIT LOG

SURFACE LEVEL: 333m AHD*PIT No: ATP86

CLIENT:  Hancock Prospecting Pty Ltd
PROJECT: Alpha Coal Mine
LOCATION: Alpha, Central Queensland

EASTING: 451965
NORTHING: 7424085

PROJECT No: 74359.00
DATE: 9/3/2011

WATER OBSERVATIONS: No free groundwater observed.

REMARKS: *Elevations interpolated from dxf file 2123204 A-OVERALL_BFS_OPTION_A3 a provided by client

SAMPLENG & IN SITU TESTING LEGEND

A Augersample Gas sample PiD

Photo ionisation detector {ppm})

EMFa)\APa)

B Bulksarmple P Piston sample PL{A) Point load axdal test 1s{50)

BLK Block sample U, Tubesample(xmmdia) PL{D}Point load diametral test [s{50) {
G - Cerediling W Waler sample gp Pocket penetrometer (kPa)

D Disturbed sample > Walerseep Standard penetration test

E  Environmenlal sample ¥ Waler level v Shear vane (kPa)

DIPIAZIMUTH:  90°/— SHEET 1. OF 1~
Description I Sampling & In Situ Testing
14| Depth = o = 5 3 Dynamic Penetromeler Test
€| (my of @9 § E g (i?esuhs a é" ({blows per mm)
Strata O |E|8)|¢g ormments 5w B m
| SIETY SAND - medium dense, grey, fine grained silty I- | E : : : :
- sand, dry - b 01
-1-i1{ B | 02 pp = 500-600
L 02
NN 04 pp >600
) -l o5
06 A =600
CLAYEY SAND - medium dense, orange-brawn, low Va //' PP
plasticity, fine to medium grained clayey sand with scme Ve ) v B }
silt, moist ! V4 > 0.8 pp>600
7,
e
e
F1 7 10 pp =600 4
Yo
"
Yo
/'/
Yovd
/:/
YAs
v 4.
)
- same coarse grained subrounded gravel 20
ré /7/.
ravs
%
Vs
/'/
v :
-2 “,4 D |20 2
Yos
/'/
Yo
“ ]
RS
%
oW
. 7
25 - et
SANDSTONE - low strength, highly weathered, grey, fine  {tiIil] -
26 gralned sandstone /
Pit discontinued at 2.6m
(due to refusal}
-3 F3
4 4
RIG: JCB 3CX LLOGGED: TDL SURVEY DATUM: WGS84 Zone 55K

[l Sand Penetrometer AS1289.6.3.3
[ Cone Penéfrometer AS1280.6.3.2

YDouglas Partners

Gedtechnics | Environment I Groundwater



CLIENT:
PROJECT:

TEST PIT LOG

SURFACE LEVEL: 335m AHD"PIT No: ATP87

' Hancock Prospecting Pty Lid
Alpha Coal Mine

LOCATION: Alpha, Central Queensland

EASTING: 451908
NORTHING: 7422986

PROJECT No: 74359.00
DATE: 9/3/2011

DIP/AZIMIUTH: 90°/-- SHEET 1 OF 1
DBSCriptiOn o Sampling & In Situ Testing
1l Depth o o = o § Bynamic Penetrometer Test
ol {m) of [ § g8 Results & 2 {blows per mm)
Strata [G] & g 3 Comimenis 5 19 5 2
GRAVEL - dense, red-brown, fine to coarse sized P~/ D\- : : : :
subrounded gravel, some fine to coarse grained sand and ¥ 0.1
siit, molst o D] B | 02 pir 600
. b (] 03
- cemented o[\° 4
)o o 05 =600
- na fonger cemented, becoming wet LO OL i w
p0d e
o D
08 Qo 08
SANDSTONE - low strength, highly weathered, grey, fine  J:1Iiil
0.8~ grained sandstone
-l Pit discontinued at ¢.9m B
(due to refusal)
2 2
iy
3 3
-4 -4
RIG: JCB 3CX LOGGED: TDL SURVEY DATUM: W(GS84 Zone 55K

WATER OBSERVATIONS: No free groundwater ohserved.

REMARKS: *Elevations interpolated from dxf fila 2123204A-OVERALL_BFS OPTION_A3_a provided by client
SAMPLING & IN SITU TESTING LEGEND
A Augersample Gas sample PID  Photo ionisation deteclor {(ppm)
B Bulk sample F‘ Piston sample PL{A} Paint load axial test is{58) EMP
BLK Bleck sample U, Tubesample (xmmdia.)  PLi D% Point load diameteal test is(50} (MPa}
C  Corediiling W Water sample gp Packet penetrameter (kPa)
D Disturbed sample P Water seep Slandard penetration test
E  Enwironmental sample 2 Water level \ Shear vane (kPa)

[0 Sand Penetrometer AS1289.6.3.3
[0 Cone Penetrometer AS1289.6.3.2

Douglas Partners

£ Geoiechnics | Environment "I Groundwater



TSF Geotechnical Investigation

Appendix B

B.3 Falling Head Permeability Test Results

42626683/01/01



Slug Test Analysis Report

Project: Alpha Mine Infrastructure

(/)] Douglas Partners

Geotechnics « Environment - Groundwater

Number: 74359.00

Client: Hancock Prospecting Pty Ltd

Bore 6 [Hvorslev]

Time [min]

0 10 20 30 40 5o @ Boreb
1B f—————
\\.—\ —
o
<
<
1E1
Slug Test: Bore6
Analysis Method: Hvorslev
Analysis Results: Conductivity: 2.00E-3 [m/d]
Test parameters:  Test Well: Bore 6 Aquifer Thickness:
Casing radius: 0.025 [m]
Screen length: 4 [m]
Boring radius: 0.055 [m]
Comments:
Evaluated by: AP/MB
Evaluation Date: 15/07/2010




(/)] Douglas Partners

Geotechnics « Environment - Groundwater

Slug Test Analysis Report

Project: Alpha Mine Infrastructure

Number: 74359.00

Client: Hancock Prospecting Pty Ltd

Bore 10 [Hvorslev]

Time [min]
0 8 16 24 32 40 < Borel0
1E+0 . ——
X
X
X
o
<
<
1E1
Slug Test: Bore 10
Analysis Method: Hvorslev
Analysis Results: Conductivity: 4.47E-3 [m/d]
Test parameters:  Test Well: Borel0 Aquifer Thickness:
Casing radius: 0.025 [m]
Screen length: 2.1 [m]
Boring radius: 0.055 [m]
Comments:
Evaluated by: AP/MB
Evaluation Date: 15/07/2010




(/)] Douglas Partners

Geotechnics « Environment - Groundwater

Slug Test Analysis Report

Project: Alpha Mine Infrastructure

Number: 74359.00

Client: Hancock Prospecting Pty Ltd

Borel0a [Hvorslev]
Time [min]
0 10 20 30 40 50 > BorelOa
(S T S —
o
< \
<
1E1
Slug Test: BorelOa
Analysis Method: Hvorslev
Analysis Results: Conductivity: 1.32E-2 [m/d]
Test parameters:  Test Well: BorelOa Aquifer Thickness:
Casing radius: 0.025 [m]
Screen length: 3 [m]
Boring radius: 0.055 [m]
Comments:
Evaluated by: AP/MB
Evaluation Date: 15/07/2010




(/)] Douglas Partners

Geotechnics « Environment - Groundwater

Slug Test Analysis Report

Project: Alpha Mine Infrastructure

Number: 74359.00

Client: Hancock Prospecting Pty Ltd

Borell [Hvorslev]

Time [min]

0 6 12 18 24 30 @ Borell
1E+0 . .
N\
\*\I
o
<
<
1E1
Slug Test: Borell
Analysis Method: Hvorslev
Analysis Results: Conductivity: 6.64E-3 [m/d]
Test parameters:  Test Well: Borell Aquifer Thickness:
Casing radius: 0.025 [m]
Screen length: 2.9 [m]
Boring radius: 0.055 [m]
Comments:
Evaluated by: AP/MB
Evaluation Date: 15/07/2010




(/)] Douglas Partners

Geotechnics « Environment - Groundwater

Slug Test Analysis Report

Project: Alpha Mine Infrastructure

Number: 74359.00

Client: Hancock Prospecting Pty Ltd

Borella [Hvorslev]

Time [min]
10 20

30 40 50 ® Borella

1E+0

e

h/ho
/

1E1

Slug Test: Borella

Analysis Method: Hvorslev

Analysis Results:

Conductivity: 5.11E-3 [m/d]

Test parameters:  Test Well: Borella Aquifer Thickness:
Casing radius: 0.025 [m]
Screen length: 3.1[m]
Boring radius: 0.055 [m]

Comments:

Evaluated by: AP/MB

Evaluation Date: 15/07/2010




Slug Test Analysis Report

’ ’ Doug’as P ar 'l’ners Project:  Alpha Mine Infrastructure

. . Number: 74359.00
Geotechnics « Environment - Groundwater |

Client: Hancock Prospecting Pty Ltd

Borel2 [Hvorslev]

Time [min]

0 8 16 24 32 40 A Borel2
A,
& o
o
<
<
1E1
Slug Test: Borel2
Analysis Method: Hvorslev
Analysis Results: Conductivity: 2.51E-3 [m/d]
Test parameters:  Test Well: Borel2 Aquifer Thickness:
Casing radius: 0.025 [m]
Screen length: 3.6 [m]
Boring radius: 0.055 [m]

Comments:

Evaluated by: AP/MB

Evaluation Date: 15/07/2010




TSF Geotechnical Investigation

B.4 Laboratory Test Results

42626683/01/01




(/)] Douglas Partners

Geotechnics - Environment - Groundwaler

fDougIas Partners Pty Ltd
LABN 75 053 980 117
1439 Montague Road
{West End QLD 4101
:,Austran'ia

439 Montague Road

1West End QLD 4101
iPhone (07) 3237 8300
‘Fax; (07) 32378999

Ebrisbane@doug!asparmers. com.au

RESULTS OF MOISTURE CONTENT, PLASTICITY AND LINEAR

SHRINKAGE TESTS
Client : Hancock Prospecting Pty Ltd Project No. : 74359
Report No. : BO10-517
Project : Alpha Coal Project Report Date : 15/07/2010
Date Sampled : 2-17/06/2010
Location : Alpha Date of Test: 26/06-01/07/201
Page: 1 of 1
TEST DEPTH (m) DESCRIPTION Code | Wr | Wi} We| PL)-Ls
LOCATION Yo % % Yo %
Bore 1 3.00-3.45m  |Sandy siity clay 2,5 1647 48 | 23 | 25 | 155
Bore 4 0.50-0.95m  [Silty clay 2.5 157 | 48 | 15 | 33 (125
Bore 4 3.00-3.45m [Sandy clay 2,5 1211 43 | 20 | 23 [145
Bore 5 0.50-0.95m  |[Siity clay 2,5 144 31 | 15| 16 | 11
Bore 5 3.00-3.45m |Clayey silt 2,5 153 30 20t 10| 8
Pit 1 1.4-1.8m ELS Sandstone 2,5 56 { 19 | 11 8 3
Pit 4 1.8-2.1m EL-VLS Sandstone 2,5 74 [ 22112 ] 10| 5
Pit7 0.6-0.9m Sandy clay 2,5 86 | 21 9 12 B
Pit 8 0.4-0.8m Sandy clay 2,5 102 34 | 13 | 21 9
Pit 13 1.2-1.4m ELS Sandstone 2.5 96 |25 |11} 14| &
Pit 18 2.0-2.3m EL-VLS Sandstone 2,5 88 | 23| 11 ] 12| 55
Pit 24 1.7-1.9m ELS Sandstone 2,5 94 | 27 | 11| 16 | 45
Pit 26 0.1-0.3m Clayey sand with some gravel 2,5 83 | 47 ) 18 | 29 | 115
Legend: Code
We Field Moisture Content Sample history for plasticity tests
EW,  Liquid limit 1 Air dried

e
[
@
-4

W
Z
£
I3
=

P

LIGLAS

8

2

S
>
3

FORM No ROG2 REV.6 DATE OF ISSUE

We  Plastic Bmit
Pl Piasticity index

LS Linear shrinkage from liguid limit condition.

Test Methods:
Moisture Content:
Liquid Limit:

Piastic Limit:
Piasticity Index:
Linear Shrinkage:
Sampling Method(s):

A Remarks

NATA

N

ACCREDITED FOR

TECHNICAL
COMPEYTENCE

NATA Accredited Laboratory Number 828

This documenl is issued in accordance with NATA's
accreditation requirements,
Accredited for compliance with ISOSEC 17025,

2 Low temperature (<50°C) oven dried
3 Oven (105°C) dried
4 Unknown

Method of preparation for plasticity tests

AS 1289.2.1.1 - 2005 5 Dry sieved
AS 1289.3.1.2 - 1995 & Wet sieved
AS 1289.3.3.1 - 1995 7 Natural

AS 1288.3.2.1 - 1995
AS 1289.3.4.1- 1985
AS 1289.1.1 - 2001, AS 1289.1.2.1 - 1998

*Specify if sample crumbled CR or curled CU

Approved Signatory
Sue-Ellen Gibbons
Senior Soil Technician

Tested TFICG

Checked 3G




m Douglas Partners

Geotechnics | Environment | Groundwater

Douglas Partners Pty Ltd
ABN 75 053 980 117

www.douglaspartners.com.au

439 Montague Road
West End QLD 4101
Phone (07) 3237 8900
Fax (07) 3237 8999

RESULTS OF MOISTURE CONTENT, PLASTICITY AND LINEAR

SHRINKAGE TESTS
Client : Hancock Prospecting Pty Ltd Project No. : 74359
Report No. : BO11-736
Project : Proposed Alpha Mine Infrastructure Report Date : 18/6/2011
Date Sampled : 5-16/3/2011
Location : Via Alpha, Central Qld Date of Test: 16/6/2011
Page: 1 of 1
TEST Wr | Wi | We | H |78
LOCATION DEPTH (m) DESCRIPTION Code % v, v % "
ABH 20 8.90-15.356m |Silty Clay with trace of Sand 2,5 270 68 | 27 | 41 | 16
ABH 16 8.74-13.00m |MS Sandstone 2,5 6.1 14 | 13 1 1.5
ATP 82 0.20-0.50m |Slightly Sandy Gravel with some Silt 2.8 3.3 |15 9 6 | 1.5
ATP 83 0.20-0.30m |Sand and Silt with trace of Gravel 2,5 49 | 15 8 7 [ 1.5
ATP 84 1.40-1.60m |Silty Sand with some Gravel 2,5 11.0) 18 | 10| 8 2
ATP 85 0.70-0.75m  [Slightly Clayey Sandy Gravel 2,5 857 | 23 | 17| © 1
ATP 86 0.60-0.80m |Clayey Sand with some Silt 2,5 8.8 | 21 8 | 13| 45
ATP 87 0.10-0.30m  |Gravel with some Sand and Silt 2.5 23| 16 | 15 1 0.5
Legend: Code

We Field Moisture Content

EF

-
w

2 Test Methods:

Liquid limit
Plastic limit
Plasticity index
Linear shrinkage from liquid limit condition.

2004 DOUGLAS PARTNERS PTY LTD
0

o Moisture Content:
Liquid Limit:
Plastic Limit:
Plasticity Index:
& Linear Shrinkage:
Sampling Method(s):

A Remarks

AS 1289.2.1.1 - 2005
AS 1289.3.1.2 - 1995
AS 1289.3.3.1 - 1995
AS 1289.3.2.1 - 1995
AS 1289.3.4.1 - 1995
AS 1289.1.1 - 2001, AS 1289.1.2.1 - 1998

FORM No R002 REV.6 DATE OF ISSUE JULY

Sample history for plasticity tests
1 Air dried

2 Low temperature (<50°C) oven dried
3 Oven (105°C) dried
4 Unknown

Method of preparation for plasticity tests
5 Dry sieved

6 Wet sieved

7 Natural

*Specify if sample crumbled CR or curled CU

NAT. Approv ign
N~ ATE A by e 623 pproved Signatory ;
s cocument s s ' Jcci 2 i
This decument is issued in accordance with NATA's % =
?rCECgEl:IlTﬁ:::)E accreditation requirements. Tested SM n fajcanm
COMPETENCE Accredited for compliance with ISO/IEC 17025. Checked S..J. Oratory CO—Ordinator




Douglas Partners Pty Lid 1439 Montague Road
ABN 75053 980 117 ‘ West End QLD 4101
’ ' Doug ’as Partners | 439 Montague Rozd \Phone 07 3237 8900
. . | West End QLD 4101 LFax: 07 3237 8559
Geatech"’cs - Enwrﬂnment - Groundwaler E AUSTRALIA E.'Jrl'sbane!ab@dougfaspaffners,com.au

RESULTS OF PARTICLE SIZE DISTRIBUTION

Client :

2006 Douglas Pariners Ply Lid

Form RO0AA Reva ! Jul 2006

Hanncock Prospecting Pty Ltd Project No. : 74359
Report No. : BO10-497
Project : Alpha Coal Project Report Date : 29-Jun-10
Date Sampled: 2-17/06/2010
Location : Alpha Date of Test: 28-Jun-10
Road No: - Sample !/ Pit No: Bore 6 Depth /Layer: 0.50-0.85m
Chainage: - Section / Lot No: - Test Request No: -
Page: 1 of 1
AUSTRALIAN STANDARD SIEVE APERTURES
100 . . s . Joeda.. b Sieve | o
N . i ,’—“—4/ PR O N (e Size P /"-
- . o - .:.’,/4 . RS R - PR PR EPE . £ (mm) : assing
90 o T e i e e e ;
co 75.0 ~
S - 53.0 ~
80 - i 37.5 ~
: S D B B Lo 26.5 -
Lo NNy I 19.0 ~
70 e REA : T R e e
Lo N 13.2 | 100%
RN O P B : 95 | 98%
2 60 — ———— [l 6.7 96%
3 o " - 475 | 96%
T 50 p—trrril i X 236 | 4%
& R R | : at 1.18 | 93%
5 N Can : L 0.600 | 88%
40 - I - 0425 | B85%
v - pa 0300 7%
ag . . | L 0.150 51%
i ; B A 0.075 35%
20 - : A I S FTe R s e o o :
10 A A e . R - .
A IS D EIPH RN .
0.0001 0.001 0.0 0.1 1 10 100 1000
Pariicle Size {mm)
CLAY ERACTION SILT FRACTION SAND FRACTION GRAVEL FRACTION COBBLES
Fine ] Medium ] Coarse Fine l Medium| Coarse Fing | Madium i Coarse
DDIOG 0‘02 0.2 OIB E:O ‘;G
0.002 0.06 2.0 &0
Description: Silty sand with some gravel
Test Method(s): AS 1289.3.6.1 - 2009, AS 1289.3.6.3 - 2003

Sampling Method(s): Sampled by DP Engineering

Remarks: 0]

NATA NATA Accredited Laboratory Number: 828 Approved Signatory: - C” o .

v This D is issued in with NATA's . _&Uu%"f‘ﬁj
1eereditation fequirctnents Tested: SAG Sue-Ellen Gibbons

ACGREDITED FOR - M .

TECHN!CAL Acerediled for complianee witk ISQ/IEC 17025 Checked: sG Senior SOI] Technician

COMPETENCE




Douglas Partners Pty Lid

ABN 75053 380 117
| 439 Montague Road

(/)] Douglas Partners
West End QLD 4101

Geatechnics - Environment - Groundwater | ausrravi

1439 Montague Road
West End QLD 4101

|Phone 07 3237 8900
Fax: 07 3237 8999
g!Jn'sbanefab@dcugfaspariners.com.au

RESULTS OF PARTICLE SIZE DISTRIBUTION

Client :

Project :

Location :

Road No:

Hanncock Prospecting Piy Lid

Alpha Coal Project

Alpha

Project No. :
Report No. :
Report Date :
Date Sampled:
Date of Test:

74359
BO10-499
08-Juk-10
2-17/06/2010
08-Jul-10

& 2008 Douglas Partners Ply Lid

Form RODA Revd 1Jul 2008

- Sample / Pit No: Bore 12 Depth / Layer: 1.50-1.95m
Chainage: - Section / Lot No: - Test Request No: -
Page: 1 of 1
AUSTRALIAN STANDARD SIEVE APERTURES
E 8 888 =2 8 gR.y2s%..338
[=3 (=3 o o o - o~ - 0 f e o~ N ™MD - -
100 ;
1 [ N . £t 'R % - g Passlng
D e - (mm}
hi] R e -
ol s , \ 75.0 ~
EREEEE EEEEEEEEIEt BT | 1 530 | -
80 T T I 4 I 1 I A : 37.5 -
AR Voo : Zf!iffi/A K DO I D O . Lo 26.5 ~
Lo D A SR SRR : o 15.0 -
70 ——— — — - o s by L : Y
SIREEREEE IR SLE BENEE IR & S SN I B R S Y IO 3 0% I L SRS 95 | =
2 &0 V% v R P T P S I Rt At T A A B 6.7 ~
@ o X N : : 4.75 | 100%
a 50 v eiia R e . . 2.36 100%
5 L i Lo S : ™ : 1.18 98%
o . . ‘ . N . .
5 oo ; N X . . . NN 0.600 | 94%
40 . s : T ) I - 0.425 | 91%
: SRR % B ISR A B PO ¥ S ooy 0800 | 86%
¢ RN TE 11 NP U 0 01 N N e O O Lot [loT50 | 74%
30 B § i 1 00751 5%
20 e x et
10 SR A s : ;

(.000% 0.1 1 10

Particle Size {mm)

100 1000

CLAY FRACTION SILT FRACTION SAND FRACTION GRAVEL FRACTION COBBLES

Fine ‘ Medium | Coarse Fine | Med[um| Coarse Fine ! Medium I Coarze
T T T T T r

aoos 0.02 02 o6 60 20
0.06 2.0 &0

©.002

Description: Sandy clay

Test Method(s): AS 1289.3.6.1 - 2009, AS 1289.3.6.3 - 2003
Sampling Method(s): Sampled by BP Engineering

Remarks: 0
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TSF Geotechnical Investigation

Appendix C Exploratory Boreholes
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TSF Geotechnical Investigation

Appendix C

C.1 Exploratory Borehole Logs

42626683/01/01
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BOREHOLE ALPHA TSF_MB_RJT.GPJ GEOTECH.GDT 13/10/11 This drawin

(URS Australia Pty Ltd

Phone: (07) 3243 2111 Fax: (07) 3243 2199

Project No.:
Project Reference: o

42626683
Alpha Coal Project -
ut-of-Pit Tailings Storage
Facility

Client:

Hancock Coal

Sheet 1 0f 4

BHO1

Date(s) Drilled:  19/07/11 to 21/07/11

Logged By: RJR/CJH

Checked By: RJR

Drilling Method: Solid FliﬁtgaAugerlRotary

Wash &

Drill Bit

Size/Type: é ?tOmm Auger/90 mm Blade

Total Depth
Drilled (m):

20.0

Drilling Rig Type: Drillcat Explorer 200

Drilling Contractor: TerraTest

Relative Level:322.0 m

Inclination from

. ian- 7429510 mN K
Groundwater Depth: Not Encountered Location: 451020 mE Horizontal /Bearing:go deg
Borehole Backfill: Piezometer Sampler Type: SPT Hammer Data:
\ J
4 w
. ROCK CORE SOIL SAMPLES
£
5 § E SPT
> —_ - = (o)} —_
4z Elz| | Els MATERIAL DESCRIPTION < | E| E| gf REMARKS
2 = : >l | x| 2| o = J El. 8l 2| T
x o 5 5 S| E|9|E|? £ I TS o [R®E
2|8 |&|&5|x|&]| & 5 c2 88 |z8] & |23
—322 0 SAND (SP); fine grained, light greyish brown with
7 some light orange stain, with some silt, dry, loose to Start Augering at
b medium dense, friable (Residual) 09:22 (19/07/11)
—321 1— | | | | | | PEAAemI T A AT T i Tactimite Tt mraciel oo
Sandy CLAY (CL); low plasticity, light greyish brown, 10
7 /74 sand is fine grained, dry, stiff to very stiff, friable,
b MC:5.7%, LL:18%, PL:10%, P1:8%, LS:2.0*%, 54% 1l 12 | 25|05
i Fines
4 13
i .- Sandy SILT (ML); light greyish brown, sand is fine to
) -1 -1-’{ medium grained, with a trace of clay, dry, stiff to very
1 S stiff, friable
—320 2— AN (EDT e e TR R =t e — e —
SAND (SP); fine grained, light brown to light greyish 2| 30for | 50+ 0.1
7 brown with some light orange stain, with some silt 120mm
b and a trace of clay, dry, very dense, friable,
__ becomes silty
—319 3— . . . .
becomes light greyish brown, with a trace of silt, 3| 50for |50+ | 01 o
7 slightly cemented in places 80mm HW Casing installed
1 SANDSTONE; low strength, highly weathered, light to 3.0m. Start NQ3
11 1] 1836 36 greyish brown with light orange stain, fine grained, Coring at 10:57
4 slightly fractured
b Polymer added to
12|1]e 80 water
—318 4 .
From 4.0m to 4.13m - highly fractured (recovered as
| fine to coarse grained angular gravel of sandstone) - -
7 SAND (SP); fine grained, light grey to light brown,
B with a trace of silt (Residual)
- 3 1 {100 87
—317 5
E NO RECOVERY from
: 4 1 0 0 5.0m to 6.4m
15|10 0
—316

NOTES: Classification: Soil classification via AS 1726 - 1993
ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability




(URS Australia Pty Ltd

Phone: (07) 3243 2111 Fax: (07) 3243 2199

Project No.:
Project Reference: o

42626683
Alpha Coal Project -
ut-of-Pit Tailings Storage
Facility

Client:

Hancock Coal

Sheet 2 of 4

BHO1

\

Date(s) Drilled:  19/07/11 to 21/07/11

Logged By: RJR/CJH

Checked By: RJR

Drilling Method: Solid FliﬁtgaAugerlRotary

Wash &

Drill Bit
Size/Type:

é gtOmm Auger/90 mm Blade
i

Total Depth
Drilled (m):

20.0

Drilling Rig Type: Drillcat Explorer 200

Drilling Contractor: TerraTest

Relative Level:322.0 m

Inclination from

g is subject to COPYRIGHT. It remains the property of URS Australia Pty Ltd.

BOREHOLE ALPHA TSF_MB_RJT.GPJ GEOTECH.GDT 13/10/11 This drawin

. ian- 7429510 mN K
Groundwater Depth: Not Encountered Location: 451020 mE Horizontal /Bearing:go deg
Borehole Backfill: Piezometer Sampler Type: SPT Hammer Data:
\ J
4 w
. ROCK CORE SOIL SAMPLES
£
3 2 £ SPT
> —_ - = (o)} —_
4z Elz| | Els MATERIAL DESCRIPTION < | E| E| gf REMARKS
2 = P R - o - I I = J El. 8l 2| T
s 22|22 2lal2|z| € o 8 o8 |23] 2|55
x a c x o % [e] = ¢ £ Q T > (SN =S
g|la|e|8|e| 8] = 5 c2 28 (28] & |28
—316 6
16 1 0 0
V CLAY (CH); high plasticity, light brown to light grey, 7
1 with some silt and some fine grained sand, moist, Start Rotary Wash
b very stiff, MC:23.8%, LL:90%, PL:20%, P1:70%, 4| 8 22 |05 Drilling at 6.4m
g LS:12.5*+%, 60% Fines
4 14
—315 7—
j fthecomes with some fine grained sand _ _ _ _ 5| 27 |50+ |02
Clayey SAND (SC); fine grained, light grey, with a
b trace of to some silt, dry to moist, very dense, slightly 50 for
b to moderately cemented, rare silt lenses 50mm
—314 8—
7 MC:10.4%, LL:17%, PL:10%, P1:7%, LS:2.5*%, 42% 36
7 Fines 6 50+ 0.3
4 50 for
4 120mm
—313 9—
B 1. 3Sandy SILT (MLY; light orange brown, sand is fine
7 -"{ grained, moist, hard 7| 42 |50+| 0.2
T ’ 50 for
1 50mm
—31210—
] 7] Sandy CLAY (CL); low plasticity, light grey and light 32 N
) 4 orange, sand is fine grained, with a trace of to some 8 50+ 0.3 Start of days drilling
1 silt, moist, very stiff to hard, MC:10.6%, LL:20%, 50 for (20/07/11)
E PL:13%, Pl:7%, LS:2.5*%, 52% Fines 130mm
—31111—
_ 7 I
SILT (ML); light grey mottled light orange and dark 30
7 red, with some fine to medium grained sand, moist, 9 50+ 0.3
b very stiff, occassional pockets of light orange fine to 50 for
- coarse grained sand and layer cemented silty fine 110mm
i grained sand (Residual to EW Sandstone)
—310

NOTES: Classification: Soil classification via AS 1726 - 1993
ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability




(URS Australia Pty Ltd

Phone: (07) 3243 2111 Fax: (07) 3243 2199

Project No.:
Project Reference: o

42626683
Alpha Coal Project -
ut-of-Pit Tailings Storage
Facility

Client:

Hancock Coal

Sheet 3 of 4

BHO1

\

Date(s) Drilled:  19/07/11 to 21/07/11

Logged By: RJR/CJH

Checked By: RJR

Drilling Method: Solid FliﬁtgaAugerlRotary

Wash &

Drill Bit

Size/Type: é ?tOmm Auger/90 mm Blade

Total Depth
Drilled (m):

20.0

g is subject to COPYRIGHT. It remains the property of URS Australia Pty Ltd.

BOREHOLE ALPHA TSF_MB_RJT.GPJ GEOTECH.GDT 13/10/11 This drawin

Drilling Rig Type: Drillcat Explorer 200

Drilling Contractor: TerraTest

Relative Level:322.0 m

Inclination from

. ian- 7429510 mN K
Groundwater Depth: Not Encountered Location: 451020 mE Horizontal /Bearing:go deg
Borehole Backfill: Piezometer Sampler Type: SPT Hammer Data:
\ J
4 w
. ROCK CORE SOIL SAMPLES
£
5 2 g SPT
> —_ - = (o)} —_
4z lz|_|E|S MATERIAL DESCRIPTION < | E| E| gf REMARKS
= = : . 2| &\Q, Q (] > - £ S| > %
¥ Q S| 5| S| E|C|=E|° £ < T3 2185
2|8 |&|&5|x|&]| & 5 c2 88 |z8] & |23
—31012
] 00/ Silty CLAYIClayey SILT (CL-ML); Tow to medium ~ 2
7 plasticity, mottled light orange, red and light grey,
b with a trace of to some fine to coarse grained sand, 10 50 |50+|04
g moist, very stiff, MC: 12.1%, 59% Fines
4 50 for
309 13— 100mm
s T CUAYICTavey SICT (O Tow Pasticy Tt —
Silty CLAY/Clayey SILT (CL-ML); low plasticity, light 34
7 grey mottled with some light orange, with some fine 11 50+| 0.3 Start of days drilling
b to coarse grained sand, moist, very stiff to hard, 50 for (21/07/11). Overnight
- MC:11.9%, LL:18%, PL:12%, P1:6%, LS:4%, 54% 120mm water level at 5.15m
4 Fines
—308 14—
7] "Sandy CLAY (CH); medium to high plasticity, light ~ [\(]12| 50 for | 50+ | 0.1
7 grey mottled with some red iron stain, sand is fine to 130mm
b coarse grained, moist, hard, with a few cemented
B layers (EW Sandstone), MC:12.3%, LL:20%,
4 LS:3.5%
—307 15—
7 [ Silty CLAY/Clayey SILT (CL-ML); low plasticity, light 27
7 grey with trace light orange, with some fine to
. medium grained sand, moist, stiff to hard, MC:12%, 13 49 |90+ 04
- LL:19%, PL:13%, P1:6%, LS:3.0*%, 56% Fines
4 50 for
30616 — 60mm
] becomes red and light grey with rare yellow, hard 14] 50 for | 50+ | 0.1
i 130mm
—30517 —
7 becomes red mottled light grey, with a trace of fine to 15 50 for | 50+ | 0.1
7 medium grained sand, moist, hard 130mm
—304

NOTES: Classification: Soil classification via AS 1726 - 1993
ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability




(URS Australia Pty Ltd

Phone: (07) 3243 2111 Fax: (07) 3243 2199

Project No.:
Project Reference: o

42626683
Alpha Coal Project -
ut-of-Pit Tailings Storage
Facility

Client:

Hancock Coal

Sheet 4 of 4

BHO1

\

Date(s) Drilled:  19/07/11 to 21/07/11

Logged By: RJR/CJH

Checked By: RJR

Drilling Method: Solid FIiﬁthaAugerlRotary

Wash &

Drill Bit

Size/Type: é ?tOmm Auger/90 mm Blade

Total Depth
Drilled (m):

20.0

Drilling Rig Type: Drillcat Explorer 200

Drilling Contractor: TerraTest

Relative Level:322.0 m

Inclination from

g is subject to COPYRIGHT. It remains the property of URS Australia Pty Ltd.

BOREHOLE ALPHA TSF_MB_RJT.GPJ GEOTECH.GDT 13/10/11 This drawin

NOTES: Classification: Soil classification via AS 1726 - 1993
ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability

Groundwater Depth: Not Encountered Location: Zg%ggaom“EN Horizontal /Bearing"go deg
Borehole Backfill: Piezometer Sampler Type: SPT Hammer Data:
\ J
4 A
. ROCK CORE SOIL SAMPLES
£
3 2 £ SPT
> —_ - = (o)} —_
4z Elz| | Els MATERIAL DESCRIPTION < | E| E| gf REMARKS
2 = P R - o - I I = J El. 8l 2| T
x a 5 5 3 £ g = P = Qo s> O |=c
2|8 |&|&5|x|&]| & 5 c2 88 |z8] & |23
—30418
7 T SANDSTONE; very low strength, fighly to extremely '8 40 or | 0% | 20
) 111117 | weathered, red with a trace of light grey, no visible .
b .+ -+ | bedding, fine to medium grained, fractured (Colinlea 30mm Start N1Q13_§Jormg at
17 1185 (G I B FRRRR: Sandstone) )
| L1117 | 55mm layer of light grey clay
—30319 ) . .
becomes light grey with some red, occasional
7 laminations of light grey clay (5-20mm thick)
- 8 1 {100 84
i SIS RIg chatter and rods
—30220 END OF BOREHOLE at 20.0m (Target Depth) bouncing at 19.8m
q Piezometer installed to
7 20.0m at conclusion of
i drilling
—30121—
—300 22—
—299 23—
—298
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BOREHOLE ALPHA TSF_MB_RJT.GPJ GEOTECH.GDT 13/10/11 This drawin

(URS Australia Pty Ltd

Phone: (07) 3243 2111 Fax: (07) 3243 2199

42626683
Alpha Coal Project -
ut-of-Pit Tailings Storage
Facility

Project No.:
Project Reference: o

Client:

Hancock Coal

Sheet 1 of 2

BHO02

\

Date(s) Drilled:  22/07/11 to 22/07111

Logged By: RJR

Checked By: RJR

Driling Method: ~ #@iid Flight Auger/Rotary

Drill Bit

Size/Type: é ?tOmm Auger/70 mm Blade

Total Depth

Driled (m): 101

Drilling Rig Type: Drillcat Explorer 200

Drilling Contractor: TerraTest

Relative Level:329.0 m

NOTES: Classification: Soil classification via AS 1726 - 1993
ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability

. . 7429351 mN Inclination from
Groundwater Depth: Not Encountered Location: 452227 mE Horizontal /Bearing:go deg
Borehole Backfill: Piezometer Sampler Type: SPT Hammer Data:
\ J
4 w
. ROCK CORE SOIL SAMPLES
£
3 2 £ SPT
> —_ - = (o)} —_
4z Elz| | Els MATERIAL DESCRIPTION < | E| E| gf REMARKS
= = ) S <
2 = |s|s|ElE|E818] B 5| & |e2| 8| =
T 3 |z|2|z|2lal&|z2]| ¢ 0l 22 |532| 8 |88
r o S| 3| 8| E|9 || @ £ =S s> S |T§
g|la|e|8|e| 8] = 5 3 228 |z2| & |28
—329 0 T T Siity SAND (SM); fine fo medium grained, brown to
7 - { light brown, dry, friable, trace rootlets (Alluvium) Start Augering at
) 09:20 (22/07/11)
7] 71 7T TSICT (ML), Tight yellowish brown, with a trace of ciay
7 and some fine grained sand, dry, stiff, slightly
7 cemented (Residual)
—328 1— ) .
| becomes mottled orange, sandy (fine grained) 9
4 11 11 | 2105
4 10
N becomes orange brown, some fine grained sand, dry
T to moist
—327 2— .2 10 909, 190, .90, 1 %0 o
MC:8.1%, LL:20%, PL:12%, P1:8%, LS:1.0*%, 31% 7
7 e T¥ines /
7 SAND (SP); fine grained, light grey mottled light 2 7 17 | 0.5
b orange, with a trace of to some clay, moist, medium
E dense 10
__ becomes light orange brown, clayey
326 3— becomes fine to medium grained, light grey, with a 17
7 ;| trace of clay, moist, slightly cemented
7 3| 15 |27 |05
T becomes light grey to orange brown, mottled, with a 12
b trace of to some clay
R Driller notes possible
—325 4— -| becomes with some red iron staining, with a trace of 19 perchegt%r%ﬂdwater
7 . -} fine to coarse sub angular to subrounded gravel (incl. ’
T 5,533 " quartz and sandstone), MC:11.5%, LL:21%, LS11.5% | | [4| o | 20 | 05
B o2e20%°4 SAND (SW); fine to medium grained, light grey,
E +°.%.°,°,1 moist to wet, medium dense, clean 1
a eteser0%0] becomes clayey
4 0200000 HW Casing installed
7 JERICIN to 4.5m. Start Rotary
i BOOO Wash Drilling
324 5 <eee2222] becomes medium to coarse grained, light grey 12
7 °.%.%.%.*} speckled white, with some clay and with a trace of
b ee%e”o"¢ fine to coarse grained subrounded gravel of 5/ 13 | 28|05
B 2°0%.% %] Sandstone, slightly cemented, MC:8.1%, LL:25%,
i oteroe%0] PL:113%, P1:12%, LS:3.0+%, 23% Fines 15
[ 353 0%6%%°%




g is subject to COPYRIGHT. It remains the property of URS Australia Pty Ltd.

BOREHOLE ALPHA TSF_MB_RJT.GPJ GEOTECH.GDT 13/10/11 This drawin

(URS Australia Pty Ltd

Phone: (07) 3243 2111 Fax: (07) 3243 2199

Project No.: 42626683 Client:
Project Reference: _ Alpha Coal Project -

Out-of-Pit Tailings Storage Hancock Coal

BHO02

Sheet 2 of 2

Facility
Date(s) Drilled:  22/07/11 to 22/07/11 Logged By: RJR Checked By: RJR
i . Solid Flight Auger/Rotary Drill Bit Total Depth
Drilling Method: Wash Size/Type: 1B?t0mm Auger/70 mm Blade Drilled (m): 10.1

Drilling Rig Type: Drillcat Explorer 200

Drilling Contractor: TerraTest

Relative Level:329.0 m

NOTES: Classification: Soil classification via AS 1726 - 1993

ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability

. . 7429351 mN Inclination from
Groundwater Depth: Not Encountered Location: ~ fg5352" "8 Horizontal /Bearing:go deg
Borehole Backfill: Piezometer Sampler Type: SPT Hammer Data:
\ J
4 w
. ROCK CORE SOIL SAMPLES
£
3 2 £ SPT
> —_ - = (o)} —_
8 2 glz| _|e|2 MATERIAL DESCRIPTION _| E| €| 5| REMARKS
= = ) S <
2 cls|s|EIElE18|2] B 5| £(e8| 5| =
T 3 |z|2|z|2lal&|z2]| ¢ 0l 22 |532| 8 |88
x o |S5|38|8|E|C|E| 2| £ 25 3= (>3] 8 [|®§
Dnjccﬁ&on:osj c32 28 |za3| & |28
—323 6 to20200°1 becomes light grey to white with rare reddish brown 6| 50for | 50+ | 0.1
+%%.%,°,1 mottles, with a trace of fine grained subrounded 140mm
eceso7e0] gravel, very dense, homogenous
322 7 7 ZJ CLAY (CL); low plasticity, light grey with some Tight 2
orange stain, with some fine grained sand and a 7 50+ 0.2
trace of silt, very stiff to hard, a few sandy pockets 50 for
(medium to coarse grained), MC:18.6%, LL:32%, 70mm
PL:22%, P1:10%, LS:6%, 55% Fines
—321 8— . . .
with rare grey to reddish brown pockets, with some 8| 50 for |50+ | 0.1
silt, very thinly laminated, very slightly cemented, a 100mm
few light grey silt nodules
320 9 becomes with a trace of silt, homogenous, P91 50 for [ 20+ 01
moderately cemented 60mm
becomes with some fine grained sand
31910 D10 g 1or 50+ | 0.1
END OF BOREHOLE at 10.07m (Target Depth) 70mm Piezometer installed to
10.0m at conclusion of
drilling
—318 11—
—317
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BOREHOLE ALPHA TSF_MB_RJT.GPJ GEOTECH.GDT 13/10/11 This drawin

r i project Mo 42626683 ient: Sheet 1 of 2
URS AUStraIIa Pty Ltd Project Reference: Alpha Coal Project - Client:

\

Phone: (07) 32432111 Fax: (07) 3243 2199 Out-of-Pit Tailings Storage | Hancock Coal B H 03
Facility
Date(s) Drilled: 23/07/11 to 23/07/11 Logged By: RJR Checked By: RJR
- i . . Drill Bit Total Depth
Drilling Method: ~ Solid Flight Auger Size/Type: 120mm Auger Drilled (m): 10.0
Driling Rig Type: Drillcat Explorer 200 Drilling Contractor: TerraTest Relative Level:338.0 m
. . 7429250 mN Inclination from
Groundwater Depth: Not Encountered Location: 453348 mE Horizontal /Bearing:go deg
Borehole Backfill: Piezometer Sampler Type: SPT Hammer Data:
\ J
4 A
. ROCK CORE SOIL SAMPLES
£
3 2 £ SPT
> —_ - = (o)} —_
4z Elz| | Els MATERIAL DESCRIPTION < | E| E| gf REMARKS
= = ) S <
2 slols|EISIE8|%] B 5| & |e2| 8| =
g 2l2/2|g|2|elg|z| ¢ o £ 28|32 5 |58
N4 a c X o % le] % ¢ £ o o > o |= C
2|8 |&|&5|x|&]| & 5 c2 88 |z8] & |23
—338 0 7.%.7.7.%] SAND (SW); fine o medium gramed, Tight greyish
) +%6%°°.1 brown, with some silt, dry, friable, trace rootlets Start Augering at
4 o2020%0%0 ] (Alluvium) 10:23 (23/07/11)
] o;oo0o00¢] becomes fine to coarse grained
—337 1— N g g S
SILT (ML); low plasticity, light greyish brown, with 9
7 some fine grained sand, dry, very stiff, friable
g (Residual) 1] 10 |27 |05
4 17
7] becomes low to medium plasticity, mottled light
7 orange brown, with a trace of fine grained sand and a
B trace of clay, slightly cemented
336 2 becomes light brown to light orange brown, with 27
7 some sand to sandy (fine to medium grained), a few
b iron stained pockets 2| 43 |50+| 04
i . . . 30 for
becomes with a trace of fine grained sand, light grey, 100mm
n slightly to moderately cemented
335 3 becomes sandy (fine grained), no clay, moist, no "
T cementation
7 3| 21 |50+|0.5
T becomes with some orange brown mottles, sand is 30
b fine to coarse grained
B becomes with a trace of fine to medium grained
7 subangular to subrounded gravel of quartz and
) sandstone
334 4— becomes brown to light greyish brown, speckled 13
7 black, slightly cemented
1 100mm silt lense with a trace of fine grained sand 4] 11 |37 105
) ‘Z#)endatraceofclay & %
b 7 Clayey SAND (SC); fine grained, light orange brown
— with rare light grey mottles, moist, medium dense to
4 4 dense
4 7 becomes with a trace of fine to medium grained
| subangular to subrounded gravel of quartz and
/| sandstone
—333 5— ] f .90, 209,
/] becomes fine to coarse grained, MC:9%, LL:20%, 17
7 777 PL11%, P1:9%, LS:3.0*%, 48% Fines
T 7 CLAY (CL); low plasticity, light orange brown to light | A [5| 17 | 44 | 0.5
T grey with occasional orange mottles, with a trace of 27
b to some fine grained sand and silt, dry to moist, very
- stiff, a few fine grained sandy pockets
—332 r——r - ——— L
NOTES: Classification: Soil classification via AS 1726 - 1993
ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability
. y,




(URS Australia Pty Ltd

Phone: (07) 3243 2111 Fax: (07) 3243 2199

Project No.:
Project Reference: o

42626683
Alpha Coal Project -
ut-of-Pit Tailings Storage

Client:

Hancock Coal

BHO3

Sheet 2 of 2

Facility
Date(s) Drilled:  23/07/11 to 23/07/11 Logged By: RJR Checked By: RJR
- . U Drill Bit Total Depth
Drilling Method: ~ Solid Flight Auger Size/Type: 120mm Auger Drilled (m): 10.0

Drilling Rig Type: Drillcat Explorer 200

Drilling Contractor: TerraTest

Relative Level:338.0 m

Inclination from

g is subject to COPYRIGHT. It remains the property of URS Australia Pty Ltd.

BOREHOLE ALPHA TSF_MB_RJT.GPJ GEOTECH.GDT 13/10/11 This drawin

NOTES: Classification: Soil classification via AS 1726 - 1993
ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability

. on- 7429250 mN K
Groundwater Depth: Not Encountered Location: 453348 mE Horizontal /Bearing:go deg
Borehole Backfill: Piezometer Sampler Type: SPT Hammer Data:
\ J
4 w
. ROCK CORE SOIL SAMPLES
£
3 2 £ SPT
> —_ - = (o)} —_
4z lz|_|E|S MATERIAL DESCRIPTION < | E| E| gf REMARKS
~ T ° S <
2 £ |s|s|E|5|E8|5] B 5| & (e8| 5| %
S v5|lz|z|3|2|o|lx| 2 ke! ol 92 28| 3 |58
¢ 8 |s|xs|[8|E|o|s|2| £ SEl 2L |22] 8|85
|g|d|e|S|x|[5]=E 5 £zl @8 |za| ¢ |20
332 6 becomes some fine to medium grained sand, 1
7 MC:6.6%, LL:45%, LS:7.5%
1 becomes light grey with light orange stain, with a 6| 19 40|05
b trace of fine grained sand 21
b 30mm thick reddish brown iron hard pan
—331 7— S____________ ———————
ilty CLAY (CH); high plasticity, light brown speckled 1
7 / white and yellow, with a trace of fine grained sand,
b moist, stiff to very stiff, MC:25.6%, LL:121%, PL:25%, 71 17 | 38|05
4 P1:96%, LS:17.0*+%, 90% Fines
i becomes light grey, crudely very thinly laminated in 21
| places, occasional reddish brown iron hard pans
330 8 X% 5 I SILTSTONE; extremely fow sirength, residualfo %
7 i i § completely weathered, tan and light grey, very thinly 8 50+ | 0.2
b x x x | laminated to laminated (SILT: tan to light grey, with 50 for
g X X X some clay, dry, friable, slightly to moderately 90mm
i X % % |cemented)
— X X X
X X X
- X X X
i X X X
X X X
- X X X
X X X
7 X X X
329 9— PN X e —
SILT (ML); tan to light grey, with some clay, dry, hard, 23
7 friable, slightly to moderately cemented (Residual 9 50+ 0.3
E Siltstone) 50 for
4 120mm
32810 END OF BOREHOLE at 10.0m (Target Depth)
1 Piezometer installed
4 t010.0m at conclusion
i of drilling
—327 11—
—326
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(URS Australia Pty Ltd

Phone: (07) 3243 2111 Fax: (07) 3243 2199

Project No.:
Project Reference: o

42626683
Alpha Coal Project -
ut-of-Pit Tailings Storage
Facility

Client:

Hancock Coal

BHO04

Sheet 1 0f 4

Date(s) Drilled:  09/08/11 to 10/08/11

Logged By: RJR

Checked By: RJR

Drilling Method: Solid FliﬁtgaAugerlRotary

Wash &

Drill Bit

Size/Type: é ?tOmm Auger/90 mm Blade

Total Depth
Drilled (m):

20.0

Drilling Rig Type: Drillcat Explorer 200

Drilling Contractor: TerraTest

Relative Level:321.0 m

. . 7427970 mN Inclination from
Groundwater Depth: Not Encountered Location: 450695 mE Horizontal /Bearing:go deg
Borehole Backfill: Piezometer Sampler Type: SPT Hammer Data:
\ J
4 A
. ROCK CORE SOIL SAMPLES
£
3 2 £ SPT
> —_ - = (o)} —_
4z Elz| | Els MATERIAL DESCRIPTION < | E| E| gf REMARKS
2 = P R - o - I I = J El. 8l 2| T
s 22|22 2lal2|z| € o 8 o8 |23] 2|55
ha a c x o % e} = D £ a T 3 o [w <
2|8 |&|&5|x|&]| & 5 c2 88 |z8] & |23
—321 0 T T Siity SAND (SM); fine grained, Tight grey, dry, friable,
) - | a few rootlets (Residual) Start Augering at
b 14:48 (09/08/11)
B . becomes with some silt, moist, rare slightly
7 “|- | cemented silt nodules
—320 1—4 | | | | | | pEmaAemao & AV e T T i T T e T
Sandy CLAY (CL); low plasticity, light greyish brown 12
7 /74 to light brown with rare light orange stain, with a
b trace of silt, moist, very stiff, MC:10.2%, LL:31%, 11 12 | 28 |05
4 PL:13%, P1:18%, LS:8.0+%, 58% Fines
4 16
—319 2— T s SANIP (AP Fa s S8 T T T
Clayey SAND (SC); fine grained, light grey with rare 17
7 light orange stain, moist, friable, dense,
b homogenous, MC:7.9%, LL:19%, PL:12%, Pl:7%, 2| 24 | 49|05
4 LS:3.0*%, 35% Fines
4 25
—318 3— T T T\ i, T e T T o] e P T
SILT (ML); with a trace of clay and some fine grained 8
7 sand, light grey and light orange, moist, very stiff
i 1 1 Silty SAND (SM); fine grained, light grey withrare” | \|3| 10 |23 |05 o
7 |- { light orange stain, moist, medium dense HW casing installed to
R -1 13 3.2m. Begin Rotary
_ N Wash Drilling at 16:07
—317 4—
7] 254> Y Gravelly SAND (SW); fine fo medium grained, fight — [<] 4 50for | 50* | O-1
7 %0°p30%] Orey, gravel is medium to coarse grained and 80mm
b 8"k 32 ] angular to subangular of sandstone, moist, very
B [Jooooee® dense, slightly to moderately cemented (Residual to
i T¥eoe 634 CW Sandstone)
—316 5— RASRN(
: KON
4 Beelotels
. RS0
|
s
] RIEN
. Begocoote
] R
315 O

NOTES: Classification: Soil classification via AS 1726 - 1993
ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability




(URS Australia Pty Ltd

Phone: (07) 3243 2111 Fax: (07) 3243 2199

Project No.:
Project Reference: o

42626683
Alpha Coal Project -
ut-of-Pit Tailings Storage
Facility

Client:

Hancock Coal

Sheet 2 0f 4

BHO04

Date(s) Drill

ed:

09/08/11 to 10/08/11

Logged By: RJR

Checked By: RJR

Drilling Method:

Solid FIiﬁthaAugerlRotary

Wash &

Drill Bit

Size/Type: é ?tOmm Auger/90 mm Blade

Total Depth

Drilled (m): ~ 20-0
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Drilling Rig Type: Drillcat Explorer 200

Drilling Contractor: TerraTest

Relative Level:321.0 m

Groundwater Depth: Not Encountered Location: Zgﬁgggom“EN mglriirz‘zzg: /fBng]ring"go deg
Borehole Backfill: Piezometer Sampler Type: SPT Hammer Data:
\ J
4 w
. ROCK CORE SOIL SAMPLES
£
3 2 £ SPT
> —_ - = (o)} —_
4z lz|_|E|S MATERIAL DESCRIPTION < | E| E| gf REMARKS
g = . Sl E e > El 8l 2| &
2 F B . =
ha a c x o = o = @ £ Qo e | > S 1®5
|Z|a |2 |5|x|6]< 5 c2 88 |z8] & |23
315 6 CLAY (CL); low plasticity, light grey, with some fine 27
T grained sand and with a trace of silt, moist, very stiff,
B slightly cemented (Residual), MC:14.6%, LL:30%, 5| 44 |50+ 04
4 PL:20%, PI:10%, LS:5.5%, 59% Fines
4 50 for
- 130mm
—314 7—
B 17} 1 Siity SAND (SM); fine to meédium grained; Tight grey,  P<|6| 5o (o, |50+ | 0.1
) 1| | {moist, very dense, homogenous 80mm
b RS Alternating hard and
b et soft bands observed
4 N during drilling
313 8—| NERE
312 97 BT ()] Sandy GRAVEL (GW); gravel s finé to medium {7 | 59 ror [50* | 0-1
) o;[}q ~§ grained and angular of sandstone, sand is fine to 50mm
B N b<: coarse grained, light pinkish grey, with some silt, Alternating hard and
- ‘QQ -’ very dense, slightly cemented (Residual to CW soft bands observed
i - T Sandstone) during drilling
] SO
] B
] Q.
] o.~[5°~<':'
1 D O
—31110— 0 Q.
i 0'.60.{:.
. D O
] Q.
- FateR
i oy
SILT (ML); low plasticity, light grey, with a trace of to 8| 50for | 50+ | 0.1
) some clay and with a trace of fine grained sand, 140mm
q moist, very stiff to hard, homogenous Alternating hard and
b soft bands observed
4 during drilling
—31011—
—309
NOTES: Classification: Soil classification via AS 1726 - 1993
ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability
. J
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(URS Australia Pty Ltd

Phone: (07) 3243 2111 Fax: (07) 3243 2199

Project No.:
Project Reference: o

42626683
Alpha Coal Project -
ut-of-Pit Tailings Storage
Facility

Client:

Hancock Coal

Sheet 3 0f 4

BHO04

Date(s) Drilled:  09/08/11 to 10/08/11

Logged By: RJR

Checked By: RJR

Drilling Method: Solid FliﬁtgaAugerlRotary

Wash &

Drill Bit
Size/Type:

é gtOmm Auger/90 mm Blade
i

Total Depth

Drilled (m): ~ 20-0

Drilling Rig Type: Drillcat Explorer 200

Drilling Contractor: TerraTest

Relative Level:321.0 m

NOTES: Classification: Soil classification via AS 1726 - 1993
ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability

: ion: 7427970 mN Inclination from
Groundwater Depth: Not Encountered Location: 450695 mE Horizontal /Bearing:go deg
Borehole Backfill: Piezometer Sampler Type: SPT Hammer Data:
\ J
4 A
. ROCK CORE SOIL SAMPLES
£
3 2 g SPT
> —_ - = (o)} —_
4z Elz| | Els MATERIAL DESCRIPTION < | E| E| gf REMARKS
2 = : >l | x| 2| o = J El. 8l 2| T
x o 5 5 S| E|9|E|? £ I TS o [R®E
2|8 |&|&5|x|&]| & 5 c2 88 |z8] & |23
30912 SANDSTONE; medium strength, moderately to
7 slightly weathered, light grey, light pinkish red and Start NQ3 Coring at
b light yellow, laminated at 0° to 20°, well developed, 12.0m
E fine to medium grained, slightly fractured, rare soft
4 silt or sand lenses up to 25mm thick (Colinlea
_ Sandstone)
1 1 {100 100 UCS: 15.8MPa
—308 13—
becomes laminated to very thinly bedded Packer Testing from
i : very thinly 13.0m to 16.0m
] becomes low to medium strength, moderately
—307 14— weathered
121|100 100
] becomes light grey and light pink
—306 15—
— from 15.45m to 16.70m: becomes fine to coarse
13 1 ({100 100 grained
—30516 . . . .
becomes light grey, light orange and light pinkish
) red, quartz-rich Core has abundant
i mechanically induced
i fractures
T becomes medium to coarse grained, low strength,
7 moderately to highly weathered, slightly pitted in
b places
—30417 — . . . . o
4 |1/2 {100 0 becomes laminated light grey and light pink at 0° to
7 30°
q Piezometer installed to
4 17.5m at conclusion of
i drilling
—303
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(URS Australia Pty Ltd

Phone: (07) 3243 2111 Fax: (07) 3243 2199

Project No.:
Project Reference: o

42626683
Alpha Coal Project -
ut-of-Pit Tailings Storage
Facility

Client:

Hancock Coal

Sheet 4 of 4

BHO04

\

Date(s) Drilled:  09/08/11 to 10/08/11

Logged By: RJR

Checked By: RJR

Drilling Method: Solid FIiﬁthaAugerlRotary

Wash &

Drill Bit

Size/Type: é ?tOmm Auger/90 mm Blade

Total Depth
Drilled (m):

20.0

Drilling Rig Type: Drillcat Explorer 200

Drilling Contractor: TerraTest

Relative Level:321.0 m

Inclination from

. ian- 7427970 mN K
Groundwater Depth: Not Encountered Location: 450695 mE Horizontal /Bearing:go deg
Borehole Backfill: Piezometer Sampler Type: SPT Hammer Data:
\ J
4 w
. ROCK CORE SOIL SAMPLES
£
3 2 £ SPT
> —_ - = (o)} —_
4z Elz| | Els MATERIAL DESCRIPTION < | E| E| gf REMARKS
2 = P R - o - I I = J El. 8l 2| T
x a c x o % [e] = ¢ £ Q T > (SN =S
2|8 |&|&5|x|&]| & 5 c2 88 |z8] & |23
_303 18 ......
ecomes with a few coarse grained subangularto -
i 7 ubrounded gravel of quartz, sandstone and I~
: {aystone/chert (conglomeratic) _ _ _ _ _ _ | I
i LAYSTONE/CHERT; high strength, moderately to |
lightly weathered, white, cryptocrystaline to |
15| 2|17 0 3{9_"'3_032“2 _____________
b CLAY (CL); low plasticity, grey to light grey, with
q some silt, moist, very stiff, homogenous (Residual
i Siltstone)
_302 19 . 0, . 0, . 0, . 0, . 0, 0,
| MC:16.6%, LL:33%, PL:23%, PI:10%, LS:6.5%, 95% 25
Fines 9 50+ 0.3
T / 50 for
XXX SILTSTONE; extremely low sirength, residual o 120mm
7 X x x |completely weathered, grey to light grey (SILT; low
T X X X plastlcny_, grey to I!ghtgrey, with a trace of to some
16 2 1100 0 i i i clay, moist, very stiff, homogenous)
' X X X
- X X X
X X X
- X X X
X X X
30120 END OF BOREHOLE at 20.0m (Target Depth)
—300 21—
[—299 22—
[—298 23 —
—297 —— - — -
NOTES: Classification: Soil classification via AS 1726 - 1993
ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability
. J
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(URS Australia Pty Ltd

Phone: (07) 3243 2111 Fax: (07) 3243 2199

42626683
Alpha Coal Project -
ut-of-Pit Tailings Storage

Project No.:
Project Reference: o

Client:

Hancock Coal

Sheet 1 0f 2

BHOS5

Facility
Date(s) Drilled:  26/07/11 to 26/07/11 Logged By: RJR Checked By: RJR
- . U Drill Bit Total Depth
Drilling Method: ~ Solid Flight Auger/NQ3 Size/Type: 120mm Auger Drilled (m): 10.0

Drilling Rig Type: Drillcat Explorer 200

Drilling Contractor: TerraTest

Relative Level:329.0 m

Groundwater Depth: Not Encountered

7427936 mN

Location: 451853 mE

Inclination from
Horizontal/Bearing:

-90 deg

Borehole Backfill:
\

Piezometer

Sampler Type: SPT

Hammer Data:

e

ROCK CORE

Relative Level (m)
Recovery (%)
Drilling Fluid Loss
R QD (%)

Drill Rate (m/min)
In-situ Testing

© Depth (m)
Run No.
Box No

MATERIAL DESCRIPTION

SOIL SAMPLES

SPT

Type
Number
Blows

per 150mm

N Value
Blows/300mm

Recovery (m)

Water

Content (%)

REMARKS

—329

—326 100 0

100 100

§ Lithology

P
)
)

dense, friable (Residual)

T 6 6 06 6 6 606 0606066060606 60

Fines

rare rootlets

dry, very dense

': -_| subangular gravel of sandstone, dry
|~ { becomes gravelly

Sandstone)
becomes low strength

becomes highly weathered

111007 low to very low strength

Silty SAND (SM); fine to medium grained, brown to
<Ilight brown, dry, friable, some rootlets (TOPSOIL)
SAND (SW); fine to medium grained, light brown,
with some silt and with a trace of fine grained
subangular gravel, dry to moist, loose to medium

MC:12.4%, LL:25%, PL:12%, P1:13%, LS:5.5%, 46%

CLAY (CL); low plasticity, light grey to light brown
mottled orange brown, with some fine grained sand,

becomes with a trace of fine grained sand

% becomes with a trace of fine grained angular gravel
Tand fine to coarse grained sand /
1 GRAVEL (GW); fine to medium grained and angular
' to subangular of sandstone, reddish brown, with a
trace of silt and some fine to coarse grained sand,

7 T - - - p—
|- -| Silty SAND (SM); fine to coarse grained, reddish

-".1 brown, with a trace of fine to medium grained

SANDSTONE; extremely low to very low strength,
residual to highly weathered, light grey to reddish
brown, fine grained, slightly oxidised (Colinlea

becomes reddish brown, iron rich, oxidised, silty

becomes completely to highly weathered, extremely

50+

50 for
20mm

0.5

0.2

Start Augering at
08:59 (26/07/11)

From 2.4m - becomes
difficult to auger

HW Casing installed
to 2.8m. Start NQ3
Coring at 2.8m.
Polymer added to
water

—323

NOTES: Classification: Soil classification via AS 1726 - 1993
ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability




(URS Australia Pty Ltd

Phone: (07) 3243 2111 Fax: (07) 3243 2199

Project No.: 42626683 Client:
Project Reference: _ Alpha Coal Project -

Out-of-Pit Tailings Storage Hancock Coal

Facility

BHOS5

Sheet 2 of 2

Date(s) Drilled:  26/07/11 to 26/07/11

Logged By: RJR

Checked By: RJR

Drilling Method: ~ Solid Flight Auger/NQ3

Drill Bit
Size/Type: 120mm Auger

Total Depth
Drilled (m):

Drilling Rig Type: Drillcat Explorer 200

Drilling Contractor: TerraTest

Relative Level:329.0 m

Groundwater Depth: Not Encountered

Location: 7427936 mN

Inclination from

g is subject to COPYRIGHT. It remains the property of URS Australia Pty Ltd.
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NOTES: Classification: Soil classification via AS 1726 - 1993
ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability

451853 mE Horizontal/Bearing
Borehole Backfill: Piezometer Sampler Type: SPT Hammer Data:
\ J
4 A
. ROCK CORE SOIL SAMPLES
£
z 5l | S
> — | a2 £ o —
4z Elz| | Els MATERIAL DESCRIPTION < | E| E| gf REMARKS
2 = : >l | x| 2| o = J El. 8l 2| T
ha a c x o % e} = D £ a T 3 o [w <
2|8 |&|&5|x|&]| & 5 c2 88 |z8] & |23
—323 6
becomes completely weathered, with rare light grey
7 beds
—322 7—
7 Packer Test from 7.0 -
i 10.0m
: becomes fine to coarse grained
1 4 |12]93 0
—321 8—
—320 9—
| becomes very low strength, highly weathered
15| 2|75 0
—31910 ~ | END OF BOREHOLE at 10.0m (Target Depth)
q Piezometer installed to
7 10.0m at conclusion of
i drilling
—318 11—
—317
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(URS Australia Pty Ltd

Phone: (07) 3243 2111 Fax: (07) 3243 2199

Project No.:
Project Reference: o

42626683
Alpha Coal Project -
ut-of-Pit Tailings Storage

Client:

Hancock Coal

Sheet 1 of 3

BHO6

\

Facility
Date(s) Drilled:  24/07/11 to 24/07/11 Logged By: RJR Checked By: RJR
- . I Drill Bit Total Depth
Driling Method:  Solid Flight Auger/NQ3 Size/Type: 120mm Auger Drilled (m): 12.0

Drilling Rig Type: Drillcat Explorer 200

Drilling Contractor: TerraTest

Relative Level:338.0 m

Inclination from

. ian- 7427953 mN K
Groundwater Depth: Not Encountered Location: 42568358 Horizontal /Bearing:go deg
Borehole Backfill: - Drill Cuttings Sampler Type: SPT Hammer Data:
\ J
4 N
. ROCK CORE SOIL SAMPLES
£
3 2 £ SPT
> —_ - = (o)} —_
4z Elz| | Els MATERIAL DESCRIPTION < | E| E| gf REMARKS
2 = : >l | x| 2| o = J El. 8l 2| T
E 812|212 2lalelz] 8 o8 23 |35 8 |58
ha a c x o % e} = D £ a T 3 o [w <
g|la|e|8|e| 8] = 5 c2 88 |z8] & |23
338 0 RO~/ SILT (ML), brown, with a race of dlay and & frace of
7 [ TTine to medium grained sand, dry, friable, rootlets 7~ Start Augering at
b ¢ropson) / 10:17 (24/07/11)
b SILT (ML); light brown to light yellowish brown, with a
4 trace of clay and a trace of fine to medium grained
i sand, dry, friable (Residual)
337 1— 44+t e
SILT (ML); low to medium plasticity, light greyish 14
b brown and reddish brown, with some clay and a
b trace of fine grained sand, dry, very stiff, slightly 1l 20 | 39 |05
4 cemented
4 19
] becomes light reddish brown, with a few medium
7 grained sand-sized silt nodules
336 2— becomes with a trace of clay and some fine to 2
] Hpediumgrainedsand _ ___ _ _ _ ___ _ _ _~
7 SAND (SP); fine grained, light grey and light reddish 2| 31 |50+|05
b brown, with some clay, dry, very dense 37
__ becomes slightly to moderately cemented
T becomes fine to medium grained sand, clayey, with a
b trace of fine to medium grained subangular gravel of
b predominantly quartz
335 3 becomes light reddish brown, with some clay, "
) MC:9%, LL:24%, PL:13%, P1:11%, LS:4.0*%, 32%
7 Fines 3| 21 |50+|0.5
T CLAY (CL); light reddish brown with rare light grey 31
T lenses, with some fine to medium grained sand and
i with a trace of fine subangular gravel, dry, very stiff
334 4+ ] Ciayey SAND (SC); fine o medium grained, Tight 2
7 A4 grey with some light orange brown pockets, with a
b 77} trace of fine grained angular gravel, dry, very dense, 4| 28 |[50+]|0.5
- moderately cemented in places, MC:14.8%, LL:25%,
; APLA4% PI11%,LS40% u
| CLAY (CL); low plasticity, light grey, with a trace of
| fine grained sand and silt, dry, very stiff, slightly
cemented, homogenous
—333 5— . '
becomes with rare light orange brown pockets and 19
7 with some silt, MC:11.1%, LL:24%, PL:17%, P1:7%,
7 LS:3.0*%, 48% Fines 5| 47 |50+|04
: becomes sandy (fine grained) 50 for
| 100mm
—332 —— - — -
NOTES: Classification: Soil classification via AS 1726 - 1993
ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability
\ J
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(URS Australia Pty Ltd

Phone: (07) 3243 2111 Fax: (07) 3243 2199

Project No.:
Project Reference: o

42626683
Alpha Coal Project -
ut-of-Pit Tailings Storage

Client:

Hancock Coal

BHO6

Sheet 2 of 3

Facility
Date(s) Drilled:  24/07/11 to 24/07/11 Logged By: RJR Checked By: RJR
- . I Drill Bit Total Depth
Driling Method:  Solid Flight Auger/NQ3 Size/Type: 120mm Auger Drilled (m): 12.0

Drilling Rig Type: Drillcat Explorer 200

Drilling Contractor: TerraTest

Relative Level:338.0 m

Inclination from

. ian- 7427953 mN K
Groundwater Depth: Not Encountered Location: 452859 mE Horizontal /Bearing:go deg
Borehole Backfill: - Drill Cuttings Sampler Type: SPT Hammer Data:
\ J
4 w
. ROCK CORE SOIL SAMPLES
£
3 2 £ SPT
> —_ - = (o)} —_
4z Elz| | Els MATERIAL DESCRIPTION < | E| E| gf REMARKS
2 = : >l | x| 2| o = J El. 8l 2| T
x o 5 5 S| E|9|E|? £ I TS o [R®E
2|8 |&|&5|x|&]| & 5 c2 88 |z8] & |23
—332 6
4 6| 50 for | 50+ | 0.0
| becomes moderately cemented 130mm
—331 7— '//A————————————————————
"] 1.1 Sitty SAND (SM); fine grained, light grey, with a trace <] 7 50 for | 20* | 0-0
7 1 |- { of fine grained angular gravel, dry, very dense 70mm From 7.0m to 7.3m
7 and 7.7m to 8.0m:
4 difficult to auger
330 8 "SANDSTONE; low to very iow strength, tighly ~ —
) weathered, light orange brown to light grey, thinly HW Casing installed
b laminated in places, fine grained (Colinlea to 8.0m. Start NQ3
E Sandstone) Coring at 14:54.
i Polymer added
11 1 |96 96
] From 8.90m to 9.05m: becomes completely
—329 9— weathered, extremely low strength
b Packer Test from 9.0 -
| no discernable bedding 12.0m
12 1 ({100 100
—328 10—
4 becomes low strength, highly to moderately
weathered, light greyish white to light orange brown,
i slightly fractured
: rare coarse grained subrounded gravel-sized clasts
—327 11—
13 1| 86 86
i 217077 From 11.60m to 11.85m: inferred core loss
326 L.
NOTES: Classification: Soil classification via AS 1726 - 1993
ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability
. J
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(URS Australia Pty Ltd

Phone: (07) 3243 2111 Fax: (07) 3243 2199

42626683
Alpha Coal Project -
ut-of-Pit Tailings Storage

Project No.:
Project Reference: o

Client:

Hancock Coal

Sheet 3 of 3

BHO6

\

Facility
Date(s) Drilled:  24/07/11 to 24/07/11 Logged By: RJR Checked By: RJR
- . I Drill Bit Total Depth
Driling Method:  Solid Flight Auger/NQ3 Size/Type: 120mm Auger Drilled (m): 12.0

Drilling Rig Type: Drillcat Explorer 200

Drilling Contractor: TerraTest

Relative Level:338.0 m

. . 7427953 mN Inclination from

Groundwater Depth: Not Encountered Location: 452859 mE Horizontal /Bearing:90 deg
Borehole Backfill: - Drill Cuttings Sampler Type: SPT Hammer Data:
\ J
4 w

. ROCK CORE SOIL SAMPLES

£

3 2 £ SPT

> —_ - = (o)} —_

4z Elz| | Els MATERIAL DESCRIPTION < | E| E| gf REMARKS

2 = : >l | x| 2| o = J El. 8l 2| T

ha a c x o % e} = D £ a T 3 o [w <

2|8 |&|&5|x|&]| & 5 c2 88 |z8] & |23
32612 END OF BOREHOLE &t 12.0m (Target Depth)
—32513—
—324 14—
—323 15—
—32216—
—32117—
—320 —— - —_—
NOTES: Classification: Soil classification via AS 1726 - 1993
ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability

. J




g is subject to COPYRIGHT. It remains the property of URS Australia Pty Ltd.

BOREHOLE ALPHA TSF_MB_RJT.GPJ GEOTECH.GDT 13/10/11 This drawin

(URS Australia Pty Ltd

Phone: (07) 3243 2111 Fax: (07) 3243 2199

Project No.:
Project Reference: o

42626683
Alpha Coal Project -
ut-of-Pit Tailings Storage
Facility

Client:

Hancock Coal

BHO7

Sheet 1 0f 4

Date(s) Drilled:  02/08/11 to 03/08/11

Logged By: RJR

Checked By: RJR

Drilling Method: Solid FliﬁtgaAugerlRotary

Wash &

Drill Bit

Size/Type: é ?tOmm Auger/90 mm Blade

Total Depth
Drilled (m):

20.2

Drilling Rig Type: Drillcat Explorer 200

Drilling Contractor: TerraTest

Relative Level:322.0 m

NOTES: Classification: Soil classification via AS 1726 - 1993
ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability

Groundwater Depth: Not Encountered Location: Zg%;’gg“m“EN mglrlirz]z::(t)ar: /fBng]ring-'go deg
Borehole Backfill: Piezometer Sampler Type: SPT Hammer Data:
\ J
4 w
. ROCK CORE SOIL SAMPLES
£
3 2 £ SPT
> —_ - = (o)} —_
4z Elz| | Els MATERIAL DESCRIPTION < | E| E| gf REMARKS
g = . Sl E e > El 8l 2| &
2 I I . =
N4 a c X o % le] % ¢ £ o o > S |w S
2|8 |&|&5|x|&]| & 5 c32 28 |za3| & |28
—322 0 7.7.7.7.*] SAND (SW); fin grained, Tight greyish brown. with
) +%6%°.°,1 some silt, dry, friable, a few rootlets (Residual) Start Augering at
4 0200000 12:38 (02/08/11)
N o;oo00¢] becomes fine to medium grained, light brown,
) osose e ¢ slightly cemented in places
321 1— et s 0 11990, Pl 40%. Pl19% | S 5o 499
everoe’0] MC:5.3%, LL:22%, PL:10%, P1:12%, LS:5.5%, 49% 9
7 °6%6%,°,°¢ Fines
T 7 /| CLAY (CL); low plasticity, light greyish brown with | \[1| 12 | 25 | 0.5
7 light orange stain, with a trace of fine grained sand
1 and silt, dry, friable, stiff 13
__ becomes some silt
—320 2— . . .
becomes light grey to light brown, some fine grained 2| 50for | 50+ | 0.2
) sand, trace silt, hard 145mm ’
—319 3— . .
becomes with a few light orange and orange brown 20 o
) mottles, rare sandy pockets, very stiff to hard HW casing installed to
i 3| 34 |50+|05 3.0. Start Rotary Wash
i Drilling at 3.0m.
i 38 Polymer added
—318 4—
7] becomes light grey with rare light orange stain, 37
) sandy (fine grained), moist 4 50 | 0.3
4 50 for
1 150mm
—317 5—
—316
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BOREHOLE ALPHA TSF_MB_RJT.GPJ GEOTECH.GDT 13/10/11 This drawin

(URS Australia Pty Ltd

Phone: (07) 3243 2111 Fax: (07) 3243 2199

42626683
Alpha Coal Project -
ut-of-Pit Tailings Storage
Facility

Project No.:
Project Reference: o

Client:

Hancock Coal

Sheet 2 of 4

BHO7

\

Date(s) Drilled:  02/08/11 to 03/08/11

Logged By: RJR

Checked By: RJR

Drilling Method: Solid FliﬁtgaAugerlRotary

Wash &

Drill Bit

Size/Type: é ?tOmm Auger/90 mm Blade

Total Depth
Drilled (m):

20.2

Drilling Rig Type: Drillcat Explorer 200

Drilling Contractor: TerraTest

Relative Level:322.0 m

Groundwater Depth: Not Encountered

7425884 mN

Locaion: 255748 mE

Inclination from

HorizontaI/Bearing:'90 deg

Borehole Backfill:
\

Piezometer

Sampler Type: SPT

Hammer Data:

~

ROCK CORE

Recovery (%)
Drilling Fluid Loss
R QD (%)

Drill Rate (m/min)
In-situ Testing

|

@ Relative Level (m)
Run No.
Box No

o Depth (m)

MATERIAL DESCRIPTION

SOIL SAMPLES

SPT

Type
Number
Blows

per 150mm

Blows/300mm

N Value

Recovery (m)

Water

Content (%)

REMARKS

96 95

98 98

N IXX)(XXXXXXXXXXXXXXXXXXXXXXI

>
>
L)
[}
£
=
4

Clayey SAND (SC); fine to medium grained, light
4 grey to light orange brown, moist, very dense,
MC:8.4%, LL:31%, PL:13%, P1:18%, LS:8%, 26%
Fines

4 becomes fine to coarse grained, with some clay

I $tiff, moist, homogenous

veins (Colinlea Sandstone)

At: 8.05m: 50mm inferred zone of core loss

becomes low to medium strength, moderately
weathered

IXXXXXXXXXXXXXXXXXXXXXXXXX
N IXXXXXXXXXXXXXXXXXXXXXXXXX

weathered, light grey with rare light orange stain,
laminated to very thinly bedded, fine grained,

SANDSTONE; medium strength, moderately
weathered, light greyish brown with some light

becomes light orange grey to light pinkish grey,
some to heavy stain

SILT; low plasticity, light grey, with some clay, very
/

SILTSTONE; medium strength, slightly weathered,
light grey to light greyish brown, very thinly laminated
to very thinly bedded, slightly fractured, rare cherty

SANDSTONE; low to medium strength, moderately

orange iron stain, fine to coarse grained, unbroken
becomes medium strength, fine to medium grained

(8]
N NN
© 0 =

6] 50 for
140mm

50+

50+

0.1

Start NQ3 Coring at
7.8m

Packer Test from
9.2m to 12.2m

—310

NOTES: Classification: Soil classification via AS 1726 - 1993
ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability




(URS Australia Pty Ltd

Phone: (07) 3243 2111 Fax: (07) 3243 2199

Project No.: 42626683 Client:
Project Reference: _ Alpha Coal Project -

Out-of-Pit Tailings Storage Hancock Coal

\

g is subject to COPYRIGHT. It remains the property of URS Australia Pty Ltd.

BOREHOLE ALPHA TSF_MB_RJT.GPJ GEOTECH.GDT 13/10/11 This drawin

Facility
Date(s) Drilled:  02/08/11 to 03/08/11 Logged By: RJR Checked By: RJR
i . Solid Flight Auger/Rotary Drill Bit Total Depth
Drilling Method:  Wash & ﬁQ3 Size/Type: 1B?t0mm Auger/90 mm Blade Drilled (m):
Driling Rig Type: Drillcat Explorer 200 Drilling Contractor: TerraTest Relative Level:322.0 m
. . 7425884 mN Inclination from
Groundwater Depth: Not Encountered Location: 450748 mE Horizontal/Bearing
Borehole Backfill: Piezometer Sampler Type: SPT Hammer Data:
\ J
4 w
. ROCK CORE SOIL SAMPLES
£
3 INE s
> —_ - = (o)} —_
4z Elz| | Els MATERIAL DESCRIPTION < | E| E| gf REMARKS
2 = : >l | x| 2| o = J El. 8l 2| T
E 812|212 2lalelz] 8 o8 23 |35 8 |58
ha a c x o % e} = D £ o TS o |®c
2|8 |&|&5|x|&]| & 5 c2 88 |z8] & |23
—31012
1 SANDSTONE; medium to high strength, slighty
weathered, medium red to reddish grey, fine to
q medium grained, unbroken Start of days drilling
] SANDSTONE; medium strength, slightiy o (03/08711). Packer
1 moderately weathered, light grey, fine grained, ’
b quartz-rich
E becomes crudely laminated light orange and light
4 grey
| At 12.0m: 130 mm coarse grained band
—30913— 3 | 1/2|100 100
] becomes interlaminated light grey and light orange
1 pink
] | becomes medium to coarse grained
SANDSTONE; low to medium strength, moderately
7 to slightly weathered, light grey with light orange and
—308 14— light pinkish grey laminations at 15° to 30°, fine to
g coarse grained, quartz rich, UCS: 4.8MPa
i | SANDSTONE; medium strength, slighty to
) moderately weathered, light grey with a few light
— 4 2 199 99 orange to light pink laminations at 30°, crudely very
4 thinly bedded, fine to medium grained
i UCS: 5.22MPa
—307 15—
T Packer Test from
T From 15.4m to 15.6m: becomes fine to coarse
I grained, laminated to very thinly bedded
1 SILTSTONE; very low to low strength, highlyto
b completely weathered, light grey to grey, crudely very
15 2 | o7 97 thinly to thinly bedded with some "soft" beds
—306 16—
) From 16.1m: becomes interbedded with fine grained
i sandstone
i ' SANDSTONE; low to medium strength, moderately
weathered, light grey, laminated to very thinly
b bedded, very fine to fine grained, some very thin low
4 strength beds of siltstone
—30517 —
16| 2100 98
—304 —— - —
NOTES: Classification: Soil classification via AS 1726 - 1993
ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability
. J
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BOREHOLE ALPHA TSF_MB_RJT.GPJ GEOTECH.GDT 13/10/11 This drawin

(URS Australia Pty Ltd

Phone: (07) 3243 2111 Fax: (07) 3243 2199

42626683
Alpha Coal Project -
ut-of-Pit Tailings Storage
Facility

Project No.:
Project Reference: o

Client:

Hancock Coal

BHO7

Sheet4 of 4

Date(s) Drilled:  02/08/11 to 03/08/11

Logged By: RJR

Checked By: RJR

Drilling Method: Solid FIiﬁthaAugerlRotary

Wash &

Drill Bit

Size/Type: é ?tOmm Auger/90 mm Blade

Total Depth

Drilled (m): ~ 20-2

Drilling Rig Type: Drillcat Explorer 200

Drilling Contractor: TerraTest

Relative Level:322.0 m

NOTES: Classification: Soil classification via AS 1726 - 1993
ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability

: ion: 7425884 mN Inclination from
Groundwater Depth: Not Encountered Location: 450748 mE Horizontal /Bearing:go deg
Borehole Backfill: Piezometer Sampler Type: SPT Hammer Data:
\ J
4 A
. ROCK CORE SOIL SAMPLES
£
3 2 £ SPT
> —_ - = (o)} —_
4z Elz| | Els MATERIAL DESCRIPTION < | E| E| gf REMARKS
2 = : >l | x| 2| o = J El. 8l 2| T
x o 5 5 S| E|9|E|? £ I TS o [R®E
2|8 |&|&5|x|&]| & 5 c2 88 |z8] & |23
—30418 From 18.0m to 18.4m: becomes very low to low
7 strength, highly weathered
At 18.1m: 30mm fractured zone
T Packer Test from
] becomes fine to medium grained 18.2m to 20.2m
—303 19—
47 |23]72 70
— From 19.45 to 20.0m: likely zone of core loss
—30220—
7 Liinl Piezometer installed to
| END OF BOREHOLE at 20.2m (Target Depth) 20.0m aégﬁi’r‘gus'on of
—30121—
—300 22—
—299 23—
—298
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BOREHOLE ALPHA TSF_MB_RJT.GPJ GEOTECH.GDT 13/10/11 This drawin

(URS Australia Pty Ltd

Phone: (07) 3243 2111 Fax: (07) 3243 2199

42626683
Alpha Coal Project -
ut-of-Pit Tailings Storage

Project No.:
Project Reference: o

Client:

Hancock Coal

BHO8

Sheet 1 0f 2

Facility
Date(s) Drilled:  27/07/11 to 28/07/11 Logged By: RJR Checked By: RJR
- . U Drill Bit Total Depth
Drilling Method: ~ Solid Flight Auger/NQ3 Size/Type: 120mm Auger Drilled (m): 10.0

Drilling Rig Type: Drillcat Explorer 200

Drilling Contractor: TerraTest

Relative Level:331.0 m

Groundwater Depth: Not Encountered

- 7425936 mN
Location: 451854 mE

Inclination from
HorizontaI/Bearing:90 deg

Borehole Backfill:
\

Drill Cuttings

Sampler Type: SPT

Hammer Data:

e

ROCK CORE

Relative Level (m)
Box No.
Recovery (%)
Drilling Fluid Loss
R QD (%)
Drill Rate (m/min)
In-situ Testing

© Depth (m)
Run No.

MATERIAL DESCRIPTION

Lithology

SOIL SAMPLES

SPT

Type
Number
Blows

per 150mm

N Value
Blows/300mm
Recovery (m)

Water

Content (%)

REMARKS

—331

100 100

73 0

1

XX X XX X XX X X XX
XXX XX XXX XXX x|

of fine grained sand, dry to moist (Residual)

some fine to medium grained sand, moist

AN}
N

|
N

Silty CLAY (CL); low plasticity, light orange brown
with a few grey mottles, moist, stiff, MC:10.4%,
LL:26%, PL:13%, P1:13%, LS:5.5+%, 51% Fines

angular to subangular gravel of sandstone, very
dense

silt

SANDSTONE; low to very low strength, highly
weathered, dark reddish brown with rare grey

(Colinlea Sandstone)

clasts)

becomes extremely low strength, residual to

slightly cemented)

SILTSTONE; very low to extremely low strength,
residual to completely weathered, light reddish

cemented, iron rich, oxidised

3
X
X
X
X
X
X
X
X
X
X
X

SILT (ML); light brown with some light orange stain,
low to medium plasticity, with some clay and a trace

becomes light orange brown, with a trace of clay and

SAND (SW): fine to coarse grained, reddish brown,
with a trace of silt and some fine to medium grained

becomes with a trace of fine grained gravel, some

pockets, fine to medium grained, iron rich, oxidised

becomes slightly pitted (washed out sand pockets)

From 2.6m to 3.0m: becomes fine to coarse grained
(fine grained matrix with coarse grained sand-sized

completely weathered (SAND: fine to coarse grained
with some silt and a trace of to some fine to medium
grained angular to subangular gravel of sandstone,

brown, fine to medium grained sandy beds, weakly

50+| 0.4

50 for
130mm

Start Augering
(27/07/11)

HW Casing installed
to 2.0m. Start NQ3
Coring at 2.1m

Core badly disturbed
when removing from
barrel.

Packer Test from 4.0 -
7.0m

—325

NOTES: Classification: Soil classification via AS 1726 - 1993
ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability




(URS Australia Pty Ltd

Phone: (07) 3243 2111 Fax: (07) 3243 2199

Project
Project

No.: 42626683 Client:
Reference: Alpha Coal Project -

Out-of-Pit Tailings Storage Hancock Coal

\

Facility
Date(s) Drilled:  27/07/11 to 28/07/11 Logged By: RJR Checked By: RJR
- . I Drill Bit Total Depth
Driling Method:  Solid Flight Auger/NQ3 Size/Type: 120mm Auger Drilled (m):

Drilling Rig Type: Drillcat Explorer 200

Drilling Contractor: TerraTest

Relative Level:331.0 m

g is subject to COPYRIGHT. It remains the property of URS Australia Pty Ltd.

BOREHOLE ALPHA TSF_MB_RJT.GPJ GEOTECH.GDT 13/10/11 This drawin

. . 7425936 mN Inclination from
Groundwater Depth: Not Encountered Location: 451854 mE Horizontal/Bearing
Borehole Backfill: - Drill Cuttings Sampler Type: SPT Hammer Data:
\ J
4 w
. ROCK CORE SOIL SAMPLES
£
3 INE
> — | a2 £ o —
4z lz|_|E|S MATERIAL DESCRIPTION < | E| E| gf REMARKS
= = ) S <
2 = |ls|ls|S|lE[El g8 ) 5| Ele3| 5| ®
5 5 |2(2|38| 8|z 02 22 |52| g |88
x o S| 53| 8| E|9|F| @ < =S o |=<E
g|la|e|8|e| 8] = c2 88 |z8] & |23
—325 6
| SANDSTONE; extremely low to very low strength,
7 residual to completely weathered, light reddish
b brown, fine to medium grained, with a few silty beds
= up to 200mm, iron rich, oxidised
13 1 1100 0
—324 7
T Start of days drilling
- 4 1 0 0
323 8 becomes reddish brown, fine to coarse grained
T (SAND; fine to coarse grained, reddish brown, with
15 1|90 0 some silt and fine to medium grained angular to
B subangular gravel)
becomes with a few coarse grained subrounded
b gravel (conglomeritic)
16 |12]93 0
—322 9—
1 From 9.1m to 9.2m: becomes very low strength,
highly weathered
1 7 | 2 |100 0 DI
—32110 | END OF BOREHOLE at 10.0m (Target Depth)
—320 11—
—319 —— - — -
NOTES: Classification: Soil classification via AS 1726 - 1993
ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability
. J
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BOREHOLE ALPHA TSF_MB_RJT.GPJ GEOTECH.GDT 13/10/11 This drawin

(URS Australia Pty Ltd

Phone: (07) 3243 2111 Fax: (07) 3243 2199

Project No.:
Project Reference: o

42626683
Alpha Coal Project -
ut-of-Pit Tailings Storage
Facility

Client:

Hancock Coal

Sheet 1 of 2

BHO09

\

Date(s) Drilled:  25/07/11 to 25/07/11

Logged By: RJR

Checked By: RJR

Drilling Method: ~ Solid Flight Auger

Drill Bit

Size/Type: 120mm Auger

Total Depth
Drilled (m):

10.0

Drilling Rig Type: Drillcat Explorer 200

Drilling Contractor: TerraTest

Relative Level:338.0 m

Inclination from

. ian- 7426169 mN K
Groundwater Depth: Not Encountered Location: 452758 mE Horizontal /Bearing:go deg
Borehole Backfill: Piezometer Sampler Type: SPT Hammer Data:
\ J
4 w
. ROCK CORE SOIL SAMPLES
£
3 2 £ SPT
> —_ - = (o)} —_
4z Elz| | Els MATERIAL DESCRIPTION < | E| E| gf REMARKS
2 = : >l | x| 2| o = J El. 8l 2| T
ha a c x o % e} = D £ a T 3 o [w <
2|8 |&|&5|x|&]| & 5 c2 88 |z8] & |23
—338 0 IR~~~ SILT (ML); brown, with a trace of fine grained sand,
4 N Tury, friable, rootlets (TOPSOIL) Start Augering at
b SILT (ML); Tow plasticity, Tight greyish brown, with 13:15 (25/07/11)
b some clay, dry, a few very stiff silt nodules (Residual)
—337 1— . . .
becomes light brown with rare light grey to grey 1
b mottles, with a trace of fine grained sand
b 1 17 | 38 |05
. 21
] becomes with a trace of clay
—336 2__ with rare black inclusions 20
i 4] Ciayey SAND (SCY; fine grained, light greyish brown, | [2| 34 |50+| 05
T 4 dry, very dense, friable 37
335 3 becomes with trace light orange stain, slightly 25
7 cemented in places
7 3| 34 |50+|05
4 32
B becomes with a trace of fine grained subangular
7 gravel
334 4 becomes light greyish brown to light grey with light 29
7 orange to orange pockets, no gravel, MC:4.3%,
b LL:23%, PL:15%, P1:8%, 46% Fines 4| 36 |50+| 0.5
4 50 for
| 110mm
—333 5—
4 16
4 5 31 50+ |04
4 47
—332 —— - —
NOTES: Classification: Soil classification via AS 1726 - 1993
ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability
. J




(URS Australia Pty Ltd

Phone: (07) 3243 2111 Fax: (07) 3243 2199

Project No.:
Project Reference: o

42626683 Client:
Alpha Coal Project -
ut-of-Pit Tailings Storage
Facility

Hancock Coal

BHO09

Sheet 2 of 2

Date(s) Drilled:  25/07/11 to 25/07/11

Logged By: RJR

Checked By: RJR

Drilling Method: ~ Solid Flight Auger

Drill Bit

Size/Type: 120mm Auger

Total Depth
Drilled (m):

10.0

Drilling Rig Type: Drillcat Explorer 200

Drilling Contractor: TerraTest

Relative Level:338.0 m

Inclination from

g is subject to COPYRIGHT. It remains the property of URS Australia Pty Ltd.

BOREHOLE ALPHA TSF_MB_RJT.GPJ GEOTECH.GDT 13/10/11 This drawin

. ian- 7426169 mN K
Groundwater Depth: Not Encountered Location: 452758 mE Horizontal /Bearing:go deg
Borehole Backfill: Piezometer Sampler Type: SPT Hammer Data:
\ J
4 A
. ROCK CORE SOIL SAMPLES
£
3 2 £ SPT
> —_ - = (o)} —_
4z lz|_|E|S MATERIAL DESCRIPTION < | E| E| gf REMARKS
2 = : >l | x| 2| o = J El. 8l 2| T
ha a c x o % e} = D £ o TS o |®c
|Z|a |2 |5|x|6]< 5 c2 88 |z8] & |23
332 6 becomes fine to medium grained, light grey with no 15
b stain, with some silt, homogenous
k 23 | 50 [ 0.5
i 27
—331 7— TATAY (1 Y I mlaatimihg v ey it moam”
CLAY (CL); low plasticity, light grey with orange 17
7 brown pockets, occasionally speckled white, with
b some fine grained sand and trace silt, dry, very stiff, 19 | 45|05
B slightly cemented, MC:7.2%, LL:24%, PL:13%,
| Pl:11%, LS:2.5*% 26
330 8+ "SAND (SC); finé grained, light grey with orange o1
7 brown pockets and some light orange lenses, with
b some clay to clayey, dry, dense, MC:6.7%, LL:22%, 17 | 35 |05
E PL:11%, Pl:11%, LS:2.0*%, 37% Fines
4 18
—329 9—
b 21
b 26 |50+| 0.5
4 30
32810 END OF BOREHOLE at 10.0m (Target Depth)
1 Piezometer installed
4 t010.0m at conclusion
T of drilling
—327 11—
—326

NOTES: Classification: Soil classification via AS 1726 - 1993
ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability
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BOREHOLE ALPHA TSF_MB_RJT.GPJ GEOTECH.GDT 13/10/11 This drawin

(URS Australia Pty Ltd

Phone: (07) 3243 2111 Fax: (07) 3243 2199

Project No.:

Project Reference: o

42626683
Alpha Coal Project -
ut-of-Pit Tailings Storage
Facility

Client:

Hancock Coal

BH10

Sheet 1 0f 4

Date(s) Drilled:  04/08/11 to 09/08/11

Logged By: RJR

Checked By: RJR

Driling Method: ~ #@iid Flight Auger/Rotary

Drill Bit

Size/Type:

é gtOmm Auger/90 mm Blade
i

Total Depth
Drilled (m):

20.0

Drilling Rig Type: Drillcat Explorer 200

Drilling Contractor: TerraTest

Relative Level:323.0 m

NOTES: Classification: Soil classification via AS 1726 - 1993
ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability

. . 7424122 mN Inclination from
Groundwater Depth: Not Encountered Location: 450696 mE Horizontal /Bearing:go deg
Borehole Backfill: Piezometer Sampler Type: SPT Hammer Data:
\ J
4 w
. ROCK CORE SOIL SAMPLES
£
3 2 £ SPT
> —_ - = (o)} —_
4z Elz| | Els MATERIAL DESCRIPTION < | E| E| gf REMARKS
= = : . el o &\Q, Q (] > - £ S > %
x o 5 5 S| E|9|E|? £ I TS o [R®E
2|8 |&|&5|x|&]| & 5 c2 88 |z8] & |23
—323 0 T T Siity SAND (SM); fine to medium grained, Tight
7 - { greyish brown, dry, friable, some rootlets (Residual) Start Augering at
4 13:23 (04/08/11)
B  CLAY (Cl); moderately plastic, light brown to light
7 orange brown with rare light grey mottles, with a
b trace of fine grained sand and silt, dry, stiff, friable
—322 1— . : - . o 430,
becomes moist, stiff to very stiff, MC:13.5%, LL:43%, 6
7 PL:16%, Pl:27%, LS:11.5+%, 63% Fines
E 11 7 17 | 0.5
4 10
] becomes with a trace of to some silt
—321 2__ becomes light greyish brown 5
4 /j 2 0 50+ | 0.4
] =453 TSAND (SW); fine to coarse grained, fight greyish
4 0%6%0°.%.1 brown, with some silt and some fine to medium 50 for
| o2e-0700] grained angular gravel of siltstone, dry, friable, very __ 50mm
ense _ __ _ __ _ _ _ _ _ _ _ ___ _ _ _
) SILT (ML); light brown, with a trace of to some fine to
7 medium grained sand and a trace of fine grained
R angular to subangular gravel, dry, very stiff, friable
320 37 [} ] 7 Sifty SAND (SM); fine grained, light brown, with @ P<| 3 59 1o | 50+ | 0.1 o
) { trace of clay, dry, very dense, friable 70mm HW casing installed to
i 3.0m. Start Rotary
b Wash Drilling at 3.0m.
—319 4—
7] T'SILT (ML); low to medium plasticity, mottied light m
7 grey and light brown, with a trace of clay and fine to 4 50+ | 0.3
b medium grained sand, moist, very stiff, a few sandy 50
E (fine to medium grained) pockets
—318 5—
—317
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(URS Australia Pty Ltd

Phone: (07) 3243 2111 Fax: (07) 3243 2199

Project No.:
Project Reference: o

42626683
Alpha Coal Project -
ut-of-Pit Tailings Storage
Facility

Client:

Hancock Coal

BH10

Sheet 2 0f 4

Date(s) Drilled:  04/08/11 to 09/08/11

Logged By: RJR

Checked By: RJR

Driling Method: ~ #@iid Flight Auger/Rotary

Drill Bit

Size/Type: é ?tOmm Auger/90 mm Blade

Total Depth
Drilled (m):

20.0

Drilling Rig Type: Drillcat Explorer 200

Drilling Contractor: TerraTest

Relative Level:323.0 m

Inclination from

. on- 7424122 mN K
Groundwater Depth: Not Encountered Location: 450696 mE Horizontal /Bearing:go deg
Borehole Backfill: Piezometer Sampler Type: SPT Hammer Data:
\ J
4 w
. ROCK CORE SOIL SAMPLES
£
3 2 £ SPT
> —_ - = (o)} —_
4z lz|_|E|S MATERIAL DESCRIPTION < | E| E| gf REMARKS
2 = : >l | x| 2| o = J El. 8l 2| T
x o 5 5 S| E|9|E|? £ I TS o [R®E
|Z|a |2 |5|x|6]< 5 c2 88 |z8] & |23
—317 6 becomes with a trace of fine grained sand, trace to 29
7 some clay, slightly to moderately cemented
7 5| 36 |50+]|0.5
4 48
—316 7—
7] ' Clayey SAND (SC); fine grained, light brown to light 30
7 orange brown, with a trace of fine grained angular Start of days drilling at
b gravel, moist, very dense, MC:10.2%, LL:23%, 6| 31 |50+]|05 07:58 (09/08/11)
4 PL:13%, PI:10%, LS:4.5%, 43% Fines
4 33
—315 8—
—314 9— ) . . . .
becomes fine to medium grained, light greyish brown 21
7 with light orange brown and reddish brown mottles,
b with some fine to medium grained angular to 71 31 |50+|04
q subangular gravel
4 47
—31310—
7 /] CLAY (Cl); medium plasticity, ight grey, with some 6
7 fine to medium grained sand, a trace of silt and a
7 trace of fine to medium grained angular gravel, stiff 8l o9 19 | 0.5
4 to very stiff, MC:21.2%, LL:46%, PL:17%, P1:29%,
4 LS:7.0+%, 51% Fines 10
| 31211 becomes low to medium plasticity, light grey to light
orange brown, with a trace of fine grained sand and a
b trace of to some silt, no gravel
—311

NOTES: Classification: Soil classification via AS 1726 - 1993
ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability




(URS Australia Pty Ltd

Phone: (07) 3243 2111 Fax: (07) 3243 2199

Project No.: 42626683 Client:
Project Reference: _ Alpha Coal Project -

Out-of-Pit Tailings Storage Hancock Coal

\
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BOREHOLE ALPHA TSF_MB_RJT.GPJ GEOTECH.GDT 13/10/11 This drawin

Facility
Date(s) Drilled: 04/08/11 to 09/08/11 Logged By: RJR Checked By: RJR
i . Solid Flight Auger/Rotary Drill Bit Total Depth
Drilling Method:  yamsh Size/Type: 1B?t0mm Auger/90 mm Blade Drilled (m): 20.0
Driling Rig Type: Drillcat Explorer 200 Drilling Contractor: TerraTest Relative Level:323.0 m
. . 7424122 mN Inclination from
Groundwater Depth: Not Encountered Location: 450696 mE Horizontal /Bearing:go deg
Borehole Backfill: Piezometer Sampler Type: SPT Hammer Data:
\ J
4 w
. ROCK CORE SOIL SAMPLES
£
3 2 £ SPT
> —_ - = (o)} —_
4z Elz| | Els MATERIAL DESCRIPTION < | E| E| gf REMARKS
g = . Pl BT S B I > E|l 8|l 2| &
2 F B . =
s §122|2elale|z| 8 o 2 o2 35| 2 |5k
x o 5 5 S| E|9|E|? £ I TS o [R®E
2|8 |&|&5|x|&]| & 5 c2 88 |z8] & |23
—31112 becomes light grey with some light orange staining, 1
b with a trace of silt and some fine to medium grained
b sand, rare silt nodules 9| 16 | 33|05
4 17
—31013—
7] becomes reddish brown to light grey with some 13
T yellow mottles, some silt, MC:13.7%, LL:31%,
b PL:14%, PI:17%, LS:8% 10 17 | 42 |05
4 25
—309 14—
3081 5__ becomes with a trace of to some silt 10
7 11 10 | 21|04
4 11
—307 16—
] Z2] Clayey SAND (SC); fine grained, mottled light grey, 12
7 A reddish brown and light yellow, with a trace of silt,
b moist, dense, slightly cemented in rare lenses, MC: 12l 15 31104
E A 10.1%, 47% Fines
i 7 16
—306 17 —
305 Lot k]
NOTES: Classification: Soil classification via AS 1726 - 1993
ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability
. J




(URS Australia Pty Ltd

Phone: (07) 3243 2111 Fax: (07) 3243 2199

Project No.: 42626683 Client:
Project Reference: _ Alpha Coal Project -

Out-of-Pit Tailings Storage Hancock Coal

Facility

BH10

Sheet4 of 4

Date(s) Drilled:  04/08/11 to 09/08/11

Logged By: RJR

Checked By: RJR

Driling Method: ~ #@iid Flight Auger/Rotary

Drill Bit

Size/Type: é ?tOmm Auger/90 mm Blade

Drilling Rig Type: Drillcat Explorer 200

Drilling Contractor: TerraTest

Relative Level:323.0 m

Groundwater Depth: Not Encountered

. 7424122 mN
Location: 455695 mE

Horizontal/Bearing

-90 deg

g is subject to COPYRIGHT. It remains the property of URS Australia Pty Ltd.
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Borehole Backfil: Piezometer

Sampler Type: SPT

\ J
4 w
. ROCK CORE SOIL SAMPLES
£
> —_ - = (o)} —_
3z glz|_| £l MATERIAL DESCRIPTION < | E| E| gf REMARKS
z2 = | g Pl T S I 5 | El.,8] 2| T
x o 5 5 S| E|9|E|? £ I TS o [R®E
g|la|e|8|e| 8] = 5 c2 28 (28] & |28
—30518
4 14
b 18 | 37 | 0.5
4 19
—304 19—
7] becomes fine to coarse grained, with a trace of fine
7 grained subangular gravel, moist to wet, medium
b dense, MC:14.6%, LL:22%, PL:12%, P1:10%, 05
4 LS:3.5*%, 33% Fines
—30320— END OF BOREHOLE at 20.0m (Target Depth)
q Piezometer installed to
b 20.0m at conclusion of
i drilling
—30221—
—30122—
—300 23—
—299

NOTES: Classification: Soil classification via AS 1726 - 1993
ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability




(URS Australia Pty Ltd

Phone: (07) 3243 2111 Fax: (07) 3243 2199

Project No.:
Project Reference: o

42626683
Alpha Coal Project -
ut-of-Pit Tailings Storage

Client:

Hancock Coal

Sheet 1 0f 2

BH11

Facility
Date(s) Drilled:  29/07/11 to 30/07/11 Logged By: RJR Checked By: RJR
- . U Drill Bit Total Depth
Drilling Method: ~ Solid Flight Auger/NQ3 Size/Type: 120mm Auger Drilled (m): 10.0

Drilling Rig Type: Drillcat Explorer 200

Drilling Contractor: TerraTest

Relative Level:330.0 m

Groundwater Depth: Not Encountered

7424103 mN

Location: 251745 mE

Inclination from
Horizontal/Bearing:

-90 deg

g is subject to COPYRIGHT. It remains the property of URS Australia Pty Ltd.
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Borehole Backfil: Piezometer
\

Sampler Type: SPT

Hammer Data:

e

ROCK CORE

Relative Level (m)
Recovery (%)
Drilling Fluid Loss
R QD (%)

Drill Rate (m/min)

© Depth (m)
Run No.
Box No

In-situ Testing

Lithology

MATERIAL DESCRIPTION

SOIL SAMPLES

Type

SPT

Number
Blows

per 150mm

N Value
Blows/300mm
Recovery (m)
Water

Content (%)

REMARKS

—330

11 1 {100 100

1 2 1 {100 95

4 3 | 1 [100 100

SILT (ML); low plasticity, brown to light greyish
brown, with a trace of clay and a trace of fine grained
sand, dry, friable, rootlets (Alluvium)

4 SAND (SW); fine to medium grained, light brown,
.1 with some silt and a trace of clay, dry, friable, trace
«] rootlets

Sandy SILT (ML); light brown to tan with light orange
stain, sand is fine to medium grained, with a trace of
sTfine grained subangular gravel, moist, firm r
&0:10.2%, LL:20%, PL:15%, P1:5%, LS:1.5*%, 16%|

\

SAND (SW); fine to medium grained, light brown to
tan with light orange stain, with some clay and some
[fine to medium grained subangular to subrounded /"~
gravel, moist, loose /

’ Silty SAND (SM); fine to medium grained, light

“-|."| brown, moist to wet, medium dense (Residual)

SANDSTONE; extremely low strength, residual to
completely weathered, light grey, fine grained
(SAND: fine to medium grained, light grey, with some

silt and medium grained gravel, dry, moderately —
emented) (Colinlea Sandstone) |
ecomes very low to low strength, highly to |
thoderately weathered,crudely laminated, silty |
SANDSTONE; low strength, moderately weathered,
reddish brown mottled/speckled white and yellow,

- .- | fine to coarse grained (fine grained matrix with

-+ - - | medium to coarse grained sand and fine grained

.. . .| subangular gravel-sized clasts), iron rich, oxidised

becomes medium strength, fine grained with rare
medium to coarse grained sand-sized clasts

becomes interbedded light grey and reddish brown,
rare quartz veins

becomes low strength, moderately to highly

.+ | weathered

... .| SANDSTONE; low strength, moderately weathered,

12 17| light brown to light grey, fine grained with rare
.-+ - | medium to coarse grained sand-sized clasts, slightly

- - - - | oxidised, silty

50 for
2| 70mm| 50+ | 0.4

Start Augering at
14:35 (29/07/11)

HW Casing installed
to 2.2m. Start NQ3
Coring at 15:44

Packer Test from 4.0 -
7.0m

Start of days drilling
(30/07/11)

—324

NOTES: Classification: Soil classification via AS 1726 - 1993
ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability
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r i project Mo 42626683 ient: Sheet 2 of 2
U RS AUStraI Ia Pty Ltd Project Reference: Alpha Coal Project - Client:
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BOREHOLE ALPHA TSF_MB_RJT.GPJ GEOTECH.GDT 13/10/11 This drawin

Phone: (07) 3243 2111 Fax: (07) 3243 2199 Out-of-Pit FTai:L_r;gs storage| Hancock Coal B H 1 1
acl
Date(s) Drilled: 29/07/11 to 30/07/11 Logged By: RJR Checked By: RJR
- i . . Drill Bit Total Depth
Drilling Method: ~ Solid Flight Auger/NQ3 Size/Type: 120mm Auger Drilled (m): 10.0
Driling Rig Type: Drillcat Explorer 200 Drilling Contractor: TerraTest Relative Level:330.0 m
. . 7424103 mN Inclination from
Groundwater Depth: Not Encountered Location: 451745 mE Horizontal /Bearing:go deg
Borehole Backfill: Piezometer Sampler Type: SPT Hammer Data:
\ J
4 w
. ROCK CORE SOIL SAMPLES
£
3 2 £ SPT
> —_ - = (o)} —_
4z Elz| | Els MATERIAL DESCRIPTION < | E| E| gf REMARKS
= = ) S <
: £ ls|s|BlE|E2gE B 5| & |e2| 8| =
& B zZ | z 3 c|lo| x| 2 2 o2l e© |28| 3 |58
¢ 8 |s|xs|[8|E|o|s|2| £ 8E 5% |S5| 885
2|l a||&|x|al| = 5 £zl @8 |za| ¢ |20
—324 6
1 4 1175 75
323 7 becomes moderately to highly weathered, light grey
7 to reddish brown, slightly pitted (washing out of Packer Test from 7.0 -
b sand-sized clasts), iron rich 10.0m
—322 8—
1 5 | 12100 98 | | |
1 from 8.2m to 8.5m: becomes moderately to highly
7 clastic
b from 8.3m: becomes highly weathered, low to
= medium strength, fine grained matrix with some
i medium to coarse grained sand and fine grained
| gravel sized clasts
—321 9—
i [T T T SANDSTONE: very low strength, highiy to completely
11111 | weathered, fine to coarse grained, moderately
b cemented, slightly pitted (washing out of coarse
- grained sand-sized clasts), iron rich, oxidised
16| 2|56 0
—32010 END OF BOREHOLE at 10.0m (Target Depth) bi or installed
4 iezometer installe
4 t010.0m at conclusion
T of drilling
—31911—
—318

NOTES: Classification: Soil classification via AS 1726 - 1993
ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability
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BOREHOLE ALPHA TSF_MB_RJT.GPJ GEOTECH.GDT 13/10/11 This drawin

e " \
. Project No.: 42626683 Client: Sheet 1 of 2
U RS Austl’al |a P Ltd Project Reference: Alpha Coal Project -
J piys
Phone: (07) 32432111 Fax: (07) 3243 2199 Out-of-Pit Tailings Storage | Hancock Coal B H 1 2
Facility
Date(s) Drilled: 28/07/11 to 29/07/11 Logged By: RJR Checked By: RJR
- i . . Drill Bit Total Depth
Drilling Method: ~ Solid Flight Auger/NQ3 Size/Type: 120mm Auger Drilled (m): 10.0
Driling Rig Type: Drillcat Explorer 200 Drilling Contractor: TerraTest Relative Level:339.0 m
. . 7423924 mN Inclination from
Groundwater Depth: Not Encountered Location: 452644 mE Horizontal /Bearing:go deg
Borehole Backfill: - Drill Cuttings Sampler Type: SPT Hammer Data:
\ J
4 w
. ROCK CORE SOIL SAMPLES
£
3 2 £ SPT
> —_ - = (o)} —_
4z Elz| | Els MATERIAL DESCRIPTION < | E| E| gf REMARKS
2 = : >l | x| 2| o = J El. 8l 2| T
x a c x o % [e] = ¢ £ Q T > (SN =S
2|8 |&|&5|x|&]| & 5 c2 88 |z8] & |23
339 0 *1-'1.-] Sandy SILT (ML); low plasticity, brown, sand is fine
7 -"{ grained, with a trace of clay, dry, friable, some Start Augering at 0.0m
b h rootlets (Residual)
338 1 "Ciayey SAND (SCJ; fine grained, Tight brown fo Tight )
7 orange brown with orange brown pockets, with a
b trace of silt, moist, firm to stiff, MC:12.6%, LL:32%, 1 2 4 |05
4 PL:13%, P1:19%, LS:7.0*%, 46% Fines
4 2
__ becomes light brown, some fine grained sand
—337 2—
7 HW Casing installed
TSANDSTONE: low o very i strerigh, Highly ~ " Coring at 1250-
7 . | weathered, reddish brown with a few light grey and Pol n%er added
b yellow mottles, fine grained, iron rich, oxidised V!
- (Colinlea Sandstone)
11 1 ({100 100
—336 3—
| becomes interbedded sandstone and siltstone
1 becomes very low strength, highly to completely
7 weathered
—335 4—
7 Packer Test from 4.0 -
i 7.0m
1 2 1197 0
—334 5—
[ 933 1 | 1 [ 1 1 -

NOTES: Classification: Soil classification via AS 1726 - 1993
ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability




(URS Australia Pty Ltd

Phone: (07) 3243 2111 Fax: (07) 3243 2199

Project No.: 42626683 Client:
Project Reference: _ Alpha Coal Project -

Out-of-Pit Tailings Storage Hancock Coal

\

g is subject to COPYRIGHT. It remains the property of URS Australia Pty Ltd.

BOREHOLE ALPHA TSF_MB_RJT.GPJ GEOTECH.GDT 13/10/11 This drawin

Facility
Date(s) Drilled: 28/07/11 to 29/07/11 Logged By: RJR Checked By: RJR
- i . . Drill Bit Total Depth
Driling Method:  Solid Flight Auger/NQ3 Size/Type: 120mm Auger Drilled (m):
Driling Rig Type: Drillcat Explorer 200 Drilling Contractor: TerraTest Relative Level:339.0 m
. . 7423924 mN Inclination from
Groundwater Depth: Not Encountered Location: 452644 mE Horizontal/Bearing
Borehole Backfill: - Drill Cuttings Sampler Type: SPT Hammer Data:
\ J
4 w
. ROCK CORE SOIL SAMPLES
£
3 1BE S
> —_ - = (o)} —_
3z glz|_| £l MATERIAL DESCRIPTION < | E| E| gf REMARKS
2 = : >l | x| 2| o = J El. 8l 2| T
x o 5 5 S| E|9|E|? £ I TS o [R®E
2|8 |&|&5|x|&]| & 5 c2 88 |z8] & |23
—333 6
SANDSTONE: very low to extremely low strength,
7 completely weathered, reddish brown with some light
b brown to tan lenses and pockets, fine grained, silty,
_ iron rich, oxidised
13 1 1100 0
—332 7
7 Packer Test from 7.0 -
g from 7.8m to 8.5m: recovered as 200mm of Sandy
i Gravel with some silt (very weak zone )
—331 8—
14 |12]|76 0
T from 8.9m to 9.2m: very weak zone (recovered as
—330 9— 200mm of Sandy GRAVEL with some silt)
15| 2 [100 0 DI
—32910 | END OF BOREHOLE at 10.0m (Target Depth)
—328 11—
—327 —— - — -
NOTES: Classification: Soil classification via AS 1726 - 1993
ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability
. J
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BOREHOLE ALPHA TSF_MB_RJT.GPJ GEOTECH.GDT 13/10/11 This drawin

(URS Australia Pty Ltd

Phone: (07) 3243 2111 Fax: (07) 3243 2199

Project No.:

Project Reference: o

42626683
Alpha Coal Project -
ut-of-Pit Tailings Storage
Facility

Client:

Hancock Coal

BH13

Sheet 1 0f 4

Date(s) Drilled:  01/08/11 to 01/08/11

Logged By: RJR

Checked By: RJR

Driling Method: ~ #@iid Flight Auger/Rotary

Drill Bit

Size/Type:

é gtOmm Auger/90 mm Blade
i

Total Depth
Drilled (m):

20.0

Drilling Rig Type: Drillcat Explorer 200

Drilling Contractor: TerraTest

Relative Level:328.0 m

. . 7422312 mN Inclination from
Groundwater Depth: Not Encountered Location: 450717 mE Horizontal /Bearing:go deg
Borehole Backfill: Piezometer Sampler Type: SPT Hammer Data:
\ J
4 A
. ROCK CORE SOIL SAMPLES
£
3 2 £ SPT
> —_ - = (o)} —_
4z lz|_|E|S MATERIAL DESCRIPTION < | E| E| gf REMARKS
> = . . > | T X Q (] > £ S| > <
2 I I . =
E g|2|2|glelol8|2| € g8 ¢B |32 5 |58
x o 5 5 S| E|9|E|? £ I TS o [R®E
2|8 |&|&5|x|&]| & 5 c2 88 |z8] & |23
328 0 7..7.7.*] SAND (SW); fine fo medium gramed, brown, with
7 +%.%.%.".] SOme silt, dry, loose, friable, rootlets (Alluvium) Start Augering at
4 020%0%0%s 08:31 (31/08/11)
] srooo00¢] becomes light brown, with a trace of silt
327 1] 7 1 CLAY (CI); mediurn plasticity, Tight brown with rare 6
7 light grey and light orange stain, with a trace of silt
b and a trace of fine grained sand, dry to moist, stiff to 1 7 15 | 0.5
e very stiff (Residual), MC:10%, LL:40%, PL:12%,
i P1:28%, LS:11%, 51% Fines 8
] becomes with a trace of to some silt
326 2 becomes light grey to light greyish brown, with a 10
T trace of to some fine grained sand and a trace of silt,
E very stiff 2| 23 |50+|05
4 31
—325 3— < .4—.——————_———.——.———. —————
-1- 1. -] Silty SAND (SM); fine grained, light greyish brown 24 o
) |- { mottled orange and light orange brown, dry, very HW Casing installed
b 1. | dense, friable, slightly cemented 3| 38 |50+|05 to 3.0m. Start Rotary
B ) Wash Drilling at 3.0m
4 33
—324 4—
B -] -] becomes find to medium grained sand, with some 40
) {1 silt and with a trace of fine to medium grained
b |- ] subangular gravel 4| 35 [50+|04
4 50 for
323 5 90mm
322 T T A
NOTES: Classification: Soil classification via AS 1726 - 1993

ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability
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BOREHOLE ALPHA TSF_MB_RJT.GPJ GEOTECH.GDT 13/10/11 This drawin

(URS Australia Pty Ltd

Phone: (07) 3243 2111 Fax: (07) 3243 2199

Project No.:
Project Reference: o

42626683
Alpha Coal Project -
ut-of-Pit Tailings Storage
Facility

Client:

Hancock Coal

Sheet 2 of 4

BH13

\

Date(s) Drilled:  01/08/11 to 01/08/11

Logged By: RJR

Checked By: RJR

Driling Method: ~ #@iid Flight Auger/Rotary

Drill Bit

Size/Type: é ?tOmm Auger/90 mm Blade

Total Depth
Drilled (m):

20.0

Drilling Rig Type: Drillcat Explorer 200

Drilling Contractor: TerraTest

Relative Level:328.0 m

Inclination from

. ian- 7422312 mN K
Groundwater Depth: Not Encountered Location: 450717 mE Horizontal /Bearing:go deg
Borehole Backfill: Piezometer Sampler Type: SPT Hammer Data:
\ J
4 w
. ROCK CORE SOIL SAMPLES
£
3 2 £ SPT
> —_ - = (o)} —_
4z Elz| | Els MATERIAL DESCRIPTION < | E| E| gf REMARKS
2 = : >l | x| 2| o = J El. 8l 2| T
x o 5 5 S| E|9|E|? £ I TS o [R®E
|Z|a |2 |5|x|6]< 5 c2 88 |z8] & |23
—322 6 CLAY (CL); Tow plasticity, fight grey to light greyish ”
7 brown with some light orange mottles, with a trace of 5 50+ | 0.3
b silt and some fine to medium grained sand, dry, very 50 for
B stiff, homogenous, MC:10.9%, LL:35%, PL:16%, 150mm
i PI:19%, LS:10%, 55% Fines
—321 7—
7 .-] Silty SAND (SM); fine grained, light grey, with some 6| 50 for |50+ | 0.1
7 { fine to coarse grained angular gravel, dry, very 100mm
b -1. | dense, homogenous, moderately cemented
E | (SANDSTONE: extremely low strength, residual to
4 -| completely weathered, light grey)
—320 8—
—319 9— s ) . . . i
-| -] becomes fine to medium grained, light brown to light 7| 50 or | 50+ | 0.1
7 1 grey with rare light orange stain, no gravel 100mm
—31810—
] 1{"-] becomes fine grained, light grey 8| 50 for | 50+ | 0.1
i 110mm
—317 11—
316 Ll
NOTES: Classification: Soil classification via AS 1726 - 1993
ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability
. J




(URS Australia Pty Ltd

Phone: (07) 3243 2111 Fax: (07) 3243 2199

Project No.: 42626683 Client:
Project Reference: _ Alpha Coal Project -

Out-of-Pit Tailings Storage Hancock Coal

Facility

\

Date(s) Drilled:  01/08/11 to 01/08/11

Logged By: RJR

Checked By: RJR

Driling Method: ~ #@iid Flight Auger/Rotary

Drill Bit
Size/Type:

é gtOmm Auger/90 mm Blade
i

Total Depth
Drilled (m):

20.0

Driling Rig Type: Drillcat Explorer 200

Drilling Contractor: TerraTest

Relative Level:328.0 m

Inclination from

g is subject to COPYRIGHT. It remains the property of URS Australia Pty Ltd.

BOREHOLE ALPHA TSF_MB_RJT.GPJ GEOTECH.GDT 13/10/11 This drawin

. ian- 7422312 mN K
Groundwater Depth: Not Encountered Location: 450717 mE Horizontal /Bearing:90 deg
Borehole Backfill: Piezometer Sampler Type: SPT Hammer Data:
\ J
4 w
. ROCK CORE SOIL SAMPLES
£
3 2 £ SPT
> —_ - = (o)} —_
4z Elz| | Els MATERIAL DESCRIPTION < | E| E| gf REMARKS
2 = : >l | x| 2| o = J El. 8l 2| T
x o 5 5 S| E|9|E|? £ I TS o [R®E
2|8 |&|&5|x|&]| & 5 c2 88 |z8] & |23
—31612 ] T- 1| becomes light grey to light greyish brown 9| 50 for | 50+ | 0.1
4 120mm
—31513—
7] -| -| becomes fine to coarse grained, with some silt and 50 for |90+ | 0.1
7 -~ 1 some fine to medium grained angular gravel 90mm
—31414—
31315 T'SICT (ML); Tow plasticity, light grey with light orange 4
T stain, with a trace of clay and a trace of fine to 50+ | 0.3
b medium grained sand, dry to moist, very stiff, rare 50 for
B limonitic nodules and iron stain 125mm
4 (SANDSTONE/SILTSTONE; extremely low strength,
_ residual, light grey)
—31216—
] becomes grey to light grey, slightly cemented 28
50+ | 0.3
4 50 for
1 135mm
—31117—
—310 —— - —_—
NOTES: Classification: Soil classification via AS 1726 - 1993
ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability
. J
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BOREHOLE ALPHA TSF_MB_RJT.GPJ GEOTECH.GDT 13/10/11 This drawin

(URS Australia Pty Ltd

Phone: (07) 3243 2111 Fax: (07) 3243 2199

Project No.:
Project Reference: o

42626683
Alpha Coal Project -
ut-of-Pit Tailings Storage
Facility

Client:

Hancock Coal

BH13

Sheet4 of 4

Date(s) Drilled:  01/08/11 to 01/08/11

Logged By: RJR

Checked By: RJR

Driling Method: ~ #@iid Flight Auger/Rotary

Drill Bit

Size/Type: é ?tOmm Auger/90 mm Blade

Total Depth

Drilled (m): ~ 20-0

Drilling Rig Type: Drillcat Explorer 200

Drilling Contractor: TerraTest

Relative Level:328.0 m

NOTES: Classification: Soil classification via AS 1726 - 1993
ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability

. . 7422312 mN Inclination from
Groundwater Depth: Not Encountered Location: 450717 mE Horizontal /Bearing:90 deg
Borehole Backfill: Piezometer Sampler Type: SPT Hammer Data:
\ J
4 A
. ROCK CORE SOIL SAMPLES
£
3 2 £ SPT
> —_ - = (o)} —_
4z Elz| | Els MATERIAL DESCRIPTION < | E| E| gf REMARKS
2 = : >l | x| 2| o = J El. 8l 2| T
x o 5 5 S| E|9|E|? £ I TS o [R®E
2|8 |&|&5|x|&]| & 5 c2 88 |z8] & |23
—31018 becomes mottled light grey, reddish brown and light 27
7 orange, with a trace of to some clay
b 13 43 |50+| 04
4 50 for
- 120mm
—309 19—
N becomes clayey with rare sandy pockets, MC:14.8%, 35
T LL:31%, PL:17%, Pl:14%, LS:6%, 56% Fines
1 becomes light grey, homogenous 14 34 |50+| 04
4 50 for
135mm
—30820— END OF BOREHOLE at 20.0m (Target Depth)
q Piezometer installed to
7 20.0m at conclusion of
i drilling
—307 21—
—306 22—
—30523—
—304




g is subject to COPYRIGHT. It remains the property of URS Australia Pty Ltd.

BOREHOLE ALPHA TSF_MB_RJT.GPJ GEOTECH.GDT 13/10/11 This drawin

(URS Australia Pty Ltd

Phone: (07) 3243 2111 Fax: (07) 3243 2199

Project No.:
Project Reference: o

42626683
Alpha Coal Project -
ut-of-Pit Tailings Storage

Client:

Hancock Coal

Sheet 1 of 2

BH14

\

Facility
Date(s) Drilled:  31/07/11 to 31/07/11 Logged By: RJR Checked By: RJR
- . U Drill Bit Total Depth
Drilling Method: ~ Solid Flight Auger Size/Type: 120mm Auger Drilled (m): 10.0

Drilling Rig Type: Drillcat Explorer 200

Drilling Contractor: TerraTest

Relative Level:340.0 m

Inclination from

. ian- 7421310 mN K
Groundwater Depth: Not Encountered Location: 452120 mE Horizontal /Bearing:go deg
Borehole Backfill: Piezometer Sampler Type: SPT Hammer Data:
\ J
4 w
. ROCK CORE SOIL SAMPLES
£
3 2 £ SPT
> —_ - = (o)} —_
4z Elz| | Els MATERIAL DESCRIPTION < | E| E| gf REMARKS
2 = : >l | x| 2| o = J El. 8l 2| T
ha a c x o % e} = D £ a T 3 o [w <
2|8 |&|&5|x|&]| & 5 c2 88 |z8] & |23
340 0 "7 SAND (SP); fine grained, light brown to Tight
7 brownish grey, with some silt, dry, loose, friable, Start Augering at
b rootlets (Residual) 09:13 (31/07/11)
__ becomes fine to medium grained sand
339 1__ becomes moist, medium dense 3
1 f Ciayey SILT (ML); low plasticity, light grey with Tight 11 5 [ 11103
7 orange stain, with a trace of clay and some fine 6
b grained sand, moist, very stiff, rare sandy pockets
7] becomes with rare light orange stain, no sandy
T pockets, homogenous
—338 2—
4 19
7 2| 31 |50+|0.5
4 34
337 3 MC:5.9%, LL:16%, PL:11%, PI:5%, LS:1.0°%, 35% 6
7 g Fines
i °.°{ SAND (SW); fine to medium grained, light greyto | A|3| 27 |90+ |05
T light orange brown, with some silt to silty and with a 2
b trace of fine to medium grained subangular gravel, 9
- moist, very dense, friable
—336 4—
] Sandy SILT (VLY. iight greyish brown, sand s fine  [<]4| 59 for 50+ | 0.1
) . '1 grained, with a trace of fine grained angular to 80mm
b SR subrounded gravel, dry, very stiff to hard, friable
—335 5—
—334 T B —T——
NOTES: Classification: Soil classification via AS 1726 - 1993
ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability
. J




(URS Australia Pty Ltd

Phone: (07) 3243 2111 Fax: (07) 3243 2199

Project No.:
Project Reference: o

42626683
Alpha Coal Project -
ut-of-Pit Tailings Storage

Client:

Hancock Coal

BH14

Sheet 2 of 2

Facility
Date(s) Drilled:  31/07/11 to 31/07/11 Logged By: RJR Checked By: RJR
- . U Drill Bit Total Depth
Drilling Method: ~ Solid Flight Auger Size/Type: 120mm Auger Drilled (m): 10.0

Drilling Rig Type: Drillcat Explorer 200

Drilling Contractor: TerraTest

Relative Level:340.0 m

g is subject to COPYRIGHT. It remains the property of URS Australia Pty Ltd.

BOREHOLE ALPHA TSF_MB_RJT.GPJ GEOTECH.GDT 13/10/11 This drawin

. I 7421310 mN Inclination from
Groundwater Depth: Not Encountered Location: 452120 mE Horizontal /Bearing:go deg
Borehole Backfill: Piezometer Sampler Type: SPT Hammer Data:
\\ y,
4 A
. ROCK CORE SOIL SAMPLES
£
> 2 g SPT
> —_ - = (o)} —_
4z Elz| | Els MATERIAL DESCRIPTION < | E| E| gf REMARKS
= = ) S <
2 = ls|s|B|5IE 82| B 51 E e8| 5| =
3 8 (2|2|g|flejx|l2| s 0 gl 22 |22| 3 |88
r o S| 53| 8| E|9|F| @ £ =S = > S |&5
46 2|8 |&|&5|x|&]| & 5 c32 28 |za3| & |28
—334 6 Sole%e SAND (SW); fine to coarse grained, light greyish 41
T brown with rare light orange stain, with some fine to 5 50+ 0.2
h ecesose%o] medium grained angular gravel and some silt, dry, 50 for
g °0%0° very dense, slightly cemented, MC:22.3%, LL:15%, 80mm
i Tote? LS:1.5%
—333 7 5
] <2eie.e.] becomes fine grained, no gravel 6/ 50 for | 50+ | 0.1
| Tote? 100mm
332 8— e
331 9— )05 . . . .
becomes fine to coarse grained, with a trace of fine 40
) Tote? grained angular gravel, MC:7.9%, LL:16%, PL:12%, 7 50+ 0.3
b Pl:4%, LS:1.5%, 34% Fines 50 for
T °6%° 110mm
33010 END OF BOREHOLE at 10.0m (Target Depth
7 Piezometer installed to
7 10.0m at conclusion of
i drilling
—329 11—
—328

NOTES: Classification: Soil classification via AS 1726 - 1993
ABBREVIATIONS: PP: Pocket Penetrometer LL: Liquid Limit PL: Plastic Limit PI: Plasticity Index EC: Emerson Class k: Laboratory Permeability
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BHO1
(Box 1)

Run Depth (m) Recovery (%) RQD (%)
Run 1 3.08 - 3.50 36 36
Run 2 3.50-4.00 80 80
Run 3 4.00-5.00 100 87
Run 4 5.00 - 5.50 0 (NR) 0
Run 5 5.50 - 6.20 0 (NR) 0
Run 6 6.20 — 6.40 0 (NR) 0
Run 7 18.53-19.0 85 74
Run 8 19.0 - 20.0 100 84

NR — No Recovery

| 90 |
20

BHO04
(Box 1)

Run Depth (m) Recovery (%) RQD (%)
Run 1 12.00-13.10 100 100
Run 2 13.10-15.20 100 100
Run 3 15.20 — 16.00 100 100
Run 4 16.00 — 18.10 100 0




BHO04
(Box 2)

Run Depth (m) Recovery (%) RQD (%)
Run 4 12.00-13.10 100 100
Run 5 18.10 —19.30 100 100
Run 6 19.30 — 20.00 100 100

BHO5
(Box 1)

Run Depth (m) Recovery (%) RQD (%)
Run 1 2.80-3.20 100 0
Run 2 3.20-4.20 100 100
Run 3 4.20 - 6.20 98 75
Run 4 6.20 - 9.20 93 0




BHO5
(Box 2)

Run Depth (m) Recovery (%) RQD (%)
Run 4 6.20 - 9.20 93 0
Run 5 9.20 - 10.00 75 0

BHO06
(Box 1)

Run Depth (m) Recovery (%) RQD (%)
Run 1 8.00-9.20 96 96
Run 2 9.20-10.20 100 100
Run 3 10.20 - 12.00 86 86




BHO7
(Box 1)

Run Depth (m) Recovery (%) RQD (%)
Run 1 7.80-9.20 96 95
Run 2 9.20-12.20 98 98
Run 3 12.20 - 13.80 100 100

BHO7
(Box 2)

Run Depth (m) Recovery (%) RQD (%)
Run 3 12.20 - 13.80 100 100
Run 4 13.80 - 15.20 99 99
Run 5 15.20-16.70 97 97
Run 6 16.70 — 18.20 100 98
Run 7 18.20 — 20.00 72 70




BHO7
(Box 3)

Depth (m)

Recovery (%)

RQD (%)

Run 7

18.20 — 20.00

72

70

BHO8
(Box 1)

Run Depth (m) Recovery (%) RQD (%)
Run 1 2.10-3.20 100 100
Run 2 3.20-6.20 73 0
Run 3 6.20 - 7.00 100 0
Run 4 7.00 - 8.00 0 (NR) 0
Run 5 8.00-8.50 90 0
Run 6 8.50-19.20 93 0




Run Depth (m) Recovery (%) RQD (%)
Run 6 8.50-9.20 72 70
Run 7 9.20-10.00 100 0

BH11
(Box 1)

Run Depth (m) Recovery (%) RQD (%)
Run 1 2.20-3.20 100 100
Run 2 3.20-5.20 100 95
Run 3 5.20 - 6.20 100 100
Run 4 6.20 —7.00 75 75
Run 5 7.00-9.20 100 98




BH11
(Box 2)

Run Depth (m) Recovery (%) RQD (%)
Run 5 7.00-9.20 100 98
Run 6 9.20 - 10.00 56 0

BH12
(Box 1)

Run Depth (m) Recovery (%) RQD (%)
Run 1 2.20-3.20 100 100
Run 2 3.20-6.20 97 0
Run 3 6.20 - 7.00 100 0
Run 4 7.00-9.20 76 0




BH12
(Box 2)

Run Depth (m) Recovery (%) RQD (%)
Run 4 7.00-9.20 76 0
Run 5 9.20 - 10.00 100 0
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Appendix D
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TESTPIT ALPHACOAL.GPJ GEOTECH.GDT 13/10/11 Thie drawing is subject to COPYRIGHT, It remains the property of URS Australia Pty Ltd.

- Sheet 10of 1 )
URS Australia Pty Ltd TEST PIT LOG TPO1
URS Austraa Ply. Etd. Phone: (07} 3243 2111 | Projec! No.: Project Reference: .
Fauc (07} 3243 2129 Alpha Coal Project - Out-Of-Pit Tailings Storage
42626683 Facility
Excavator Confractor  Hilis Mass Contracting
Excavator Type: Logged By: cD Relative Level: 341 mAHD Client:
Hitachl Cheacked By: RJR Coordinates: 7430598 mN l
2001LC Date Started: ~ 21-7-4 A5N9TmE Hancock Coa
Date Firished:  21-7-114 Permit No: y
.
r x 3
w W]
T g w | [
Qe ' 3 - |2x| 2| = | SAWPLNG
o § DESCRIPTION OF STRATA © £ 135 |-8 E | ANDOTHER | COMMENTS
a L E|E | %2 |¥Ge| 8| TESTING
gg 5| & |3E|Sg] &
o a | » o |eag s
—341 Sandy SILT {ML); low plasticity, dark brown, sand is fine grained, d
| moist, organics (TOPSON)
Sandy SILT (ML); low plasticity, reddish brown, sand is fine to medium
grained, molst, stiff o very stiff (Residual)
| with some rounded gravel, some roots
340 BS @ 1.0m
___________________________ TPO1-01
Sandy GRAVEL (GW); fine to coarse grained and subrounded to
subangutar, well graded, light brown walth yellow bands, sand [s fine to
coarse grained, dry, medium dense to dense
—339 BS @2.0m
TP01-02
| Clayey SAND (SC); fine grained, Fght grey mottled fight orange and q_
brown, with a trace of to some fine te medium grained subangular A
338 gravel, moist, medium dense fo dense 13
MC:9.3%, LL:31%, PL:18%, Pl:13%, LS:5.0"%, 23% Fines A BS @ 3.0m
A TP01-03
MC:9.8%, 38% Fines 4 BS @ 3.4m
a4 TPG1-04
becomes fine 1o medium grained, light yellowish grey 1
becomesdense _ _ _ _ _ _ ___ _ ___ _ _ _ _ _ _ _
SANDSTO 4 fight
337 \grey mottled orange, fine grained {Colinlea Sandstone) L4
END OF TEST PIT at 3.9m {Refusal) -
—336 —5
TEST PIT SECTION ' TEST PIT TERMINATED AT:
Target Depth [
Refusat
Flooding ]
Caving/collapse ]
SAMPLE TYPE:
Bulk Sample BS -
Tuhe Sample - TS
Disturbed Sample DS
y,

NOTES Soil classification via AS1726-1993

ABBREVIATIONS: MC: Moisture Content LL: Liquid Limit PL:Plastic Limit PI: Plasticity Index LS: Linear Shrinkage *: Crumbling occurred
+: Curling occurred EC: Emerson Class MDD: Maximum Dyy Density OMC: Optimum Moisture Content k: Laboratory Permegability
FA: Peak Friction Angle C: Cohesion




f Sheet 1of 1 )

URS Australia Pty Ltd TEST PIT LOG TP02
URS Austrata Pty. [1d. Phene: (07) 3243 2111 { Project No.; Project Reference:
Fax: (07) 3243 2199 Alpha Coal Project - Out-Of-Pit Tailings Storage
‘ 42626683 Facility
Excavator Contractor  Hills Mass Contracting
Excavator Type: Logged By: cD Relative Level: 353 mAHD  ° Client:
Hitachi Checked By: RJR Coordinales: 7430596 mN I
200LC Date Started:  21-7-11 452947 mE Hancock Coa
Date Finished:  21-7-14 Permit No:
\. 7
r — % ™\
il
= 8 we | g
ol ' — E T = T SAMPLING
‘g ;I‘i DESCRIPTION OF STRATA &) 1 = '5 - 8 £ AND OTHER COMMENTS
-] Iz T 14 W - ]
ak 5 | E|% z Wbl 8 | TESTING
ol 3| & 2K (355 &
- &) Q | & o |eag a8
—353 Silty SAND {SM); fine to meadium grained, reddish brown, moist, avavava e
rootiets {FOPSOIL) vl
HHHHHHHHHHHHHHHHHHHHHHHHHH AV
SAND (SW); fine {o medium grained, reddish brown, vith a frace of sift, .
moist, loose (Residual) |
’ — BS @ 0.6m
— TP02-01
—352 1
: BS @ 1.1m
__________________________ TP02-02
Silty SAND (SM); fine grained, reddish brown, with some medium to |
coarse gralned subrounded grave!, dry, koose |
—351 — 2
g |~ GRAVEL (GP); medium to coarse grained, reddish brovm, dense ~ p 2 OU T
Q 3
& ™ Silty SAND (SM); fine to mediurm grained, reddish brown, with some [~ - -]
4 meadium to coarse grained subrounded grave!, dry, medium dense . Bucket Ripping
: -
s |
[ %]
& L
5350 —3 BS @ 3.0m
£ — TPO2-02
0
E —
o —
2 I
2 L
a b—
5 becomes gravely (fine o coarse grained of sandstone) |
5349 |- sanpsTONE ehirsinely o s, comleidh Waiered. Toddish — —4
& dark brown, fine to medium grained (Colinlea Sandstone) |
st i B BS @ 4.4m Bucket Ripping
st TP02-04
§ END OF TEST PIT at 4.4m (Refusal} |
2 |
E L
R -
£ —
348 —5
- —
B —
& —
5 [
a
= TEST PIT SECTION TEST PIT TERMINATED AT:
% Target Depth ]
E Refusal
& Flooding ]
g_ Caving/collapse ]
3
< SAMPLE TYPE:
I
o
= Bulk Sample BS
g Tube Sample TS
o Disturbed Sample DS
7

.
NOTES: Soll classification via AS1726-1993
ABBREVIATIONS: MC: Moisture Content EL: Liquid Limit PL:Plastic Limit PI: Plasticity Index LS: Linear Shrinkage *: Crumbling occurred
+: Curling occurred EC: Emerson Class MDD: Maximum Dry Density OMC: Optimum Moisture Content k: Laboratory Permeability
FA: Peak Friction Angle C: Cohesion




TESTPIT ALPHACCAL.GPJ GEOTECH.GDT 13/10/11 This drawing is subject to COPYRIGHT. It remains the property of URS Australia Pty Ltd.

d Sheet 1of 1 )
URS Australia Pty Ltd TEST PIT LOG TP03
URS Australia Ply. Lid. Phona: {07) 3243 2111 | Project No.: Project Reference:
Faoc {07) 3243 2199 Alpha Coal Project - Out-Of-Pit Tailings Storage
42626683 Facility
Excavator Contractor  Hills Mass Contracting
Excavalor Type: Logged By: cD Relative Level: 322 mAHD Client:
Hitachi Checked By: RJR Coordinates: 7429845 mN . ’ C I
woe Date Sterted: 26741 450696 mE Hancock Coa
Date Finished:  26-7-11 Petmit No: )
.
4 o« A
. " il
g 8 w s i
[a} 'E = — E T = T SAMPLING
8 = DESCRIPTION OF STRATA e & = '(3 - 8 E AND OTHER COMMENTS
T —~
Ay E | E glzu Weo 2| TESTING
ol 2| & |22 (355 af
O Q | o |ab¥ oa
—322 SAND (8WW); fine to medium grained, well graded, light brown, with a v
frace of sit, moist, very loose, rootlels (Alluvium) B
» BS @ 0.3m
TP03-01
pecomes pale brown, dry -
|~ Sandy CLAY (C); mediom plasticity, brown motlied yaliow and red,” n
sand is fine to medium grained, with a trace of fina to medium grained B
391 gravel, moist, stiff to very stiff (Residua)) 1
MC:11.4%, LL:43%, PL:16%, P1:27%, LS:8.5+%, EC:2, MDD:1.8t/m3, . BS @1.0m
OMC:14.5%, 55% Fines B TP03-02
becomes grey motiled yeliow and red, very stiff to hard B
N BS @ 1.5m
becomes dry | TP03-03
|~ SANDSTONE; very low to iow strengih, highly to completely weathered, —
L 390 grey mottled reddish brown and yellow, fine to medium grained . -
{Colinlea Sandstone) kIl
END OF TEST PIT  2.6m (Refusal) [
—319 —3
—318 —4
317 —5
TEST PIT SECTION TEST PIT TERMINATED AT:
Target Depth ]
Refusal
Flooding ]
Caving/collapse 1
SAMPLE TYPE:
Bulk Sample BS
Tube Sample TS
Disturbed Sample (]
N\ 7

NOTES: Soil classification via AS1726-1993

ABBREVIATIONS: MC: Moisture Content LL: Liquid Limit PL:Plastic Limit PI: Plasticity Index 1.S: Linear Shrinkage *: Crumbling occurred
+: Curling occurred EC: Emerson Class MDD: Maximum Dry Density OMC: Optimum Moisture Content k: Laboratory Permeability
FA: Peak Friction Angle C: Cohesion
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i Sheat tof 1 )
URS Australia Pty Ltd TEST PIT LOG TP04
URS Australia Ply. Lid. Phone: (07) 3243 2111 | Project No.: Project Reference:
Fax (07) 3243 2192 Alpha Coal Project - Out-Of-Pit Tailings Storage
42626683 Facility
Excavator Contractor  Hills Mass Contracting
Excavater Type: Logged By: cD Relative Lovel: 326 rnAHD Client:
Hitachi Checked By: RJR Coordinates: 7428846 mN C
200 LC Dale Started;  26-7-14 451447 ME Hancock Coal
L Date Finished:  26-7-14 Permit No: )
's — o Y
o £ E
ury le] w = L
Qe : S| - |2z] 2| ¢ | sawrLne
g _IE DESCRIPTION OF STRATA 4] £ > ’5 - 8 E AND OTHER COMMENTS
o | T . [T
at £ | B |%2z|¥5g 2 | TESTING
e | & |we (385 AL
o o |Hu |daX (=10
~326 Silty SAND (SM); fine to medium grained, well graded, dark brown to Vel
black, low plasticity, moist, loose, rootlets (TOPSOIL) %_
"\/\/\/‘_
MC:8.8%, EL:21%, PL:11%, PI10%, LS:3.0°%, EC:5, MDD:2.05Um3, o] BS @ 0.3m
[1.0MG 9% 370 Fines K-8 x 010me Goaibe. oA Ts /AL TP4-01
Clayey SAND (8C}); fine to medium grained, well graded, light brown to -
orange, fow plasticity, moist, loose (Residual) N
—325 1
. N BS @ 1.im
becomes grey mottied brown and yeliow, medium dense to dense - TP4-02
| SANDSTONE: very low to fow strenath, complelely to highly weathered, .. .- .- -
grey motlled yellow and red, fine to medium grained (Colintea .
L2304 Sandstone) ) D
END OF TEST PIT at 1.8m (Refusal) |
—323 —3
—322 —4
321 —5
TEST PIT SECTION TEST PIT TERMINATED AT:
Target Depth ]
Refusal
Fioading ]
Caving/collapse ]
SAMPLE TYPE:
Bulk Sample BS
" Tube Sample TS
Disturbed Sample 353)
W

.
NOTES: Soil classification via AS1726-1993

ABBREVIATIONS: MC: Moisture Content LL: Liquid Limit PL:Plastic Limit Pl: Plasticity Index LS: Linear Shrinkage *: Crumbling occurred .
+: Curling occurred EC: Emerson Class MDD: Maximum Dry Density OMC: Optimum Moisture Content k: Laboratory Permeability

FA: Peak Friction Angle C: Cohesion



[ . Sheat 1 0f 1 )
- URS Australia Pty Ltd TEST PIT LOG TP05
URS Australia Pty. Ltd. Phone: (07) 3243 2111 | Project No.: Project Reference:
Fax {07) 3243 2199 Alpha Coal Project - Out-Of-Pit Tailings Storage
42626683 Facility
Excavator Contractor  Hllls Mass Contracting
Excavalor Type: Logged By: cD Relalive Level: 340 mAHD Client:
Hitachi Checked By: RJR Coordinates: 7428846 mN H k C ]
2001C Dale Starled: 24711 452945 mE ancoc oa
Dale Finished:  21-7-11 Permit No:
o
' o ™y
© £ E
oy o I = Y]
0 % b - 3 T = £ SAMPLING
‘g f« DESCRIPTION OF STRATA % E = 5 t 8 E AND OTHER | COMMENTS
> 14 — =1
ay e | E | %5 |xEs| 5 | TESTNG
ol 2|8 [Be|Sz5 A
(G] O |wo |deE (=1
—340- Siity SAND (SM); fine 1o medium grained, dark grey to black, moist, sl
very loose, roatlets (TOPSOIL) aavaa il
__________________________ AN
Siity SAND (SM); fine to medium grained, ight yeliowish grey, moist, 2 10 O Y | I
loose to medium dense (Reslidual) A1 —
MC:7.8%, LL:16%, PL:12%, P1:3%, 1.5:0.5%, 36% Fines : BS @0.6m
. I TPO5-01
—339 [ty SAND (SC)- fine To madiom grained, moied grey and red, tow WAl |
plasticify, moist, loose to medium dense .
' . - i
becomes fine grained, uniform, mottled light grey and red N
MGC:12.2%, LL:20%, PL:13%, Pl:16%, L5:6.0*%, EC:5, 41% Fines, : BS@1.7m
K=4 x 10-10m/s, C'=12.6%Pa, phi=29.1® N TP05-02
338 , —2 )
) becomes motlled grey, red and yellow, B
g L
2 -
o —
K]
E | SANDSTONE; medium sirenglh, moderately weathered, grey moftled ~ |- —
E yellow, fine to medium grained {Colinlea Sandstone} IR I BS@2.8m Bucket Ripping
@ MC:12.1%, 19%Fines [ TPG5-03
21337 END OF TEST PIT at 2.9m (Refusal) 3
& -
[=] b—
& L
o —
2 [
2 -
[=3
g L
E —
E[336 —4
[ -
> —
o
o —
< —
2
b -
g -
0
a -
k] —
£ .
§-335 —5
a -
] |
FE | -
§ -
@
= TEST PIT SECTION TEST PIT TERMINATED AT:
fa]
% Target Depth ]
%’ Refusal
& Flooding ]
?3 Caving/collapse (|
2
g SAMPLE TYPE: -
u g
o
E Bulk Sample BS
E Tube Sample TS
E Disturbed Sample DS
S

L

NOTES: Soil classification via AS1726-1993

ABBREVIATIONS: MC: Moisture Content LL: Liquid Limit PL:Plastic Limit Pi: Plasticity Index LS: Linear Shrinkage *: Crumbling occurred B
+: Curling occurred EC: Emearson Class MDD; Maximum Dry Density OMC: Optimum Moisture Content k: Laboratory Permeability
FA: Peak Friction Angle C; Cohesion
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(" Sheet1cf 1 )
URS Australia Pty Ltd TEST PIT LOG TP06
URS Austrafia Ply, Lid. Phone: {07) 3243 2111 | Project No.: Project Reference:
Fax {07) 3243 2199 Alpha Coal Project - Out-Of-Rit Tailings Storage
] ) 42626683 Facility
Excavalor Contractor  Hills Mass Contracting
Excavator Type: Logged By: CcD Relalive Level: 348 mAHD Client:
Hitachi Checked By: RJR Coordinates: 7428844 mN
20016 Dals Started:  26-7-H 453695 mE Hancock Coal
Date Finished:  28.7-11 Permit No: )
“
. ~ v ™)
0 £ B
ey w = )
o S| - |2z| 2| ¢| sameune
g _§|- DESCRIPTION OF STRATA O E = E e 8 £ AND OTHER COMMENTS
T W
AW = T &2 (Ehel 2 TESTING
o 3|0 |¥E|SEY &
n 0] Q (o 4ol a1
—346 Sity SAND (SM); fine grained, black, moist, very foose, rooliels v
(TOPSOIL)
| Sty SAND {SMY; fine grained, greyish brown, dry, loose lo medium
dense (Alluvium)
B3 @ 0.5m
TP0O&-01
245 [~ Sitty CTAY (CL-MLy; medium plasticily, grey mottied yeliow and red, 1
vith some fine grained sand, moist, firm to very stiff {Residua]) |
B 25 BS@ 1.3m
. TPC8-02
™ Siity SAND (SM): fins 16 medilm grained sand, poorly graded, -
rounded, yaliow, moist, dense |
—344 ___2 BS @ 2.0m
[~ TPO5-03
o 45
| SANDSTONE; exiremely kw strength, comgletely weathered, yelkowish |- .- .- -
- arey, fine to medium grained (Colinea Sandstone) A N
343 e . 3
BS @ 3.7m
TP0S-04
END OF TEST PIT at 3.7m {Refusal) =
—342 -—4
—341 —5
TEST PIT SECTION : TEST PIT TERMINATED AT: *
Target Depth
Refusal ]
Flooding ]
Cavinglcollapse ]
SAMPLE TYPE:
Bulk Sample BS
Tube Sample TS
Disturbed Sample DS
A

NOTES Soil classification via AS1726-1993
ABBREVIATIONS: MC: Moisture Content LL: Liguid Limit PL:Plastic Limit PI: Plaslicity Index LS: Linear Shrinkage *: Crumbling occurred
+: Curling eccurred EC: Emerson Class MDD: Maximuem Dry Density OMC: Optimum Moisture Gonfent k: Laboratory Permeability

FA: Peak Friction Angle C: Cohesion




(" Sheet 1 of 1 )
URS Australia Pty Lid . TEST PIT LOG TPO7
URS Austrafia Ply. Ltd. Phone: (073243 2111 | Project No.: Project Reference:
Fax: (073243 2199 Alpha Coal Project - Out-Of-Pit Tailings Storage
42626683 Facility
Excavator Contraclor  Hills Mass Contracting .
Excavator Type: Logged By: cD Relative Level: 321 mAHD Client:
Hitachi Checked By: RJR Coosdinates: 7429086 mN C I
200LC Date Stated: 26714 450695 mE Hancock Coa
Date Finished:  26-7-11 Permit No:
. »
4 Y
9 g &
jary : 's) W o= E
oe | . 5 - = o SAMPLING
g i— DESCRIPTION OF STRATA o E = E m g E AND OTHER COMMENTS
=2 I —
ol ol E “5‘ z2 [YhEe 5 TESTING
o 5| & |22 |955 &8
o O (we Aol oz
—321 50 TSW); fine to medium grained sand, vell graded, dark brov, N 0
with a trace of sift, dry o moist, very loose to loose, rooflets (Alluvium) N
becomes yellowish browm . : BS @0.35m
o TP7-01
o
-
—320 w1
ot —
[ '. -
|~ SiltyiClayey SAND (SM-SC); fine to medium grained, well graded, |- { 1 [ |
brown mottied yellow, grey and red, low plasticity, molst, madium dense "1 2.5 10 3.5 BS @1.5m
'\ to dense (Residuan e TF7-02
SANDSTONE; low to medium strength, moderately to slightly »
weathered, grey moltled red and yeliow, fine fo medium grained, thinly B
bedded {Colinlea Sandstong) N
319 END OF TEST PIT at 1.6m (Refusal —
s -
z -
= —
o
@ -
g -
< f—
2]
4 -
2318 L3
4 -
§ -
E —
o f—
2
B -
o
5 .
] -
g —317 —4
o
& B
[=) —
o f—
2
b o
& —
0
@ -
K] -
2 B
i-316 —5
o f—r
] _
& -
5 »
a
5 TEST PIT SECTION . TEST PIT TERMINATED AT:
% Target Depth ]
£ Refusal
B Flooding M
g, Cavingfcoliapse ]
2
E: SAMPLE TYPE:
xI
[/
< Bulk Sample BS
E Tube Sample T8
El_lo Disturbed Sample DS
: »

.,
NOTES: Soil classification via AS1726-1993
ABBREVIATIONS: MC: Moisture Content LL: Liguid Limit PL:Plastic Limit Pl; Plasticity index L.S: Linear Shrinkage *: Crumbling occurred
+: Curling occurred EC: Emerson Class MDD: Maximum Dry Density OMC: Optimum Moisture Gontent k: Laboratory Permeability
FA: Peak Friction Angle C: Cohesion
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URS Australia Pty Ltd TEST PIT LOG TPO08
URS Austratia Ply. Ltd. Phone: (07) 3243 2111 | Project No.: Project Relesence:
Fax. (07) 3243 2199 Alpha Coal Project - Qut-Of-Pit Tailings Storage
. 42626683 Facility
Excavator Contractor  Hills Mass Contracting .
Excavator Type: Logged By: cD Relative Level: 329 mAHD Client:
Hitachl Checked By: RJR Coordinates: 7420096 mN
200LC Dale Sterted:  28-7-11 451448 mE Hancock Coal
’ Date Finished:  26-7-11 Permit No:
. - e’
- - A
= [
T 8 we |
[m] ‘é’- bur — E T = T SAMPLING
] = DESCRIPTION OF STRATA % E ; 5 = o E | ANDOTHER | COMMENTS
=2 — S
s & | E S G |xlog| 5 | TESTING
yg s | & |82(3g5 &
o 0] o |& o |[EhE A
—329 SAND (SW); fine to medium grained, well graded, broam, dry, loose, hd
rootlets {Alluvium}
becomes gravelly (fine {0 medium grained and subrounded to
subangular) BS@0.4m
___________________________ TPO8-01
Sandy GRAVEL (GW); medium to coarse grained, well graded, angular
to subrounded, brovn, with some sifl, dry, dense
| 308 |- MC116% 9%Fines ________________ 4 BS @0.9m
SANDSTONE, low to medium strength, Fighly wealhered, grey moflled TPOB-02
yellowish brovm fine to medium grained (Colinlea Sandstone}
END OF TEST PIT at 1.5m (Refusal} L
327 —2
“ -
b -
= -
o
8 l—
g -
] -
< —
(2]
gl . .
21-326 —3
z -
§ -
8 b
o —
2
2 —
o
g -
e -
5325 —4
&
> -
o
Q -
[ 5]
e -
bo! -
k) -
Ee)
2 -
@ -
£ L
£[-324 5
o -
®
F [
§ -
a
N TEST PIT SECTION TEST PIT TERMINATED AT:
[a]
@
z Target Depth ]
% Refusal
5] Flooding ]
g Caving/collapse ]
2
g SAMPLE TYPE:
T
o
% Bulk Sample BS
E Tube Sample TS
p Disturbed Sample DS
W

NOTES: Soil classification via AS1726-1993

ABBREVIATIONS: MC: Moisture Content LL: Liquid Limit PL:Plastic Limit Pl Plasticity Index LS: Linear Shrinkage *: Crumbling eccurred
+: Curling oceurred EC: Emerson Class MDD: Maximum Dry Density OMC: Ophmum Moisture Content k: Laboratory Permeability
FA: Peak Friction Angle C: Cohesion
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URS Australia Pty Ltd TEST PIT LOG TP09
URS Austratia Pty. Ltd. Phone: (07) 3243 2111 | Project No.: ‘ Project Reference:
Fax: (07) 3243 2199 Alpha Coal Project - Qut-Of-Pit Tallmgs Storage
42626683 Facility
Excavater Contractor  Hills Mass Contracting
Excavater Type: Logged By: CcD Relative Level: 334 mAHD Client:
Hitachk Checked By: RJR Coordinates: 7429697 mN
200 LC Date Started: 22711 452195 mE Hancock Coal
Date Finished:  22-7-11 Permit No:
\ w,
' . % N
5
or 8 w & m
fn A - E T = £ | SAMPLING
o ii DESCRIPTION OF STRATA O E 55 [-8 £ | ANDOTHER | COMMENTS
= s 1] —~
ak £ | E |55 (858 &y | TESTNG
zd g | b |LE|SEs 63
O | 0O |be ooz A2
—334 SAND (SWY, fine to medium gralned sand, dark brown, with some silf, .. 0
moist, loose, rootlets (TOPSOIL) N
becomes light brown, no sii, dry . BS @ 0.2m
I~ TP09-01
|~ SANDSTONE; very low'lo low strength, highty o moderaley -
weathered, light brown, yellew and white, fine to medium grained 1 BS @ 0.7m
{Colinlea Sandstone) 1 TPO9-02
MC: 10.3%, 61% Fines
L 333 END OF TEST PIT at 0.9m (Refusal) 1
—332 —2
. n
-
é‘:’- L
z .
E -
¥ L
2 L
o
% -
21331 3
o -
2 L
2 -
a —
Q
£ -
£ —
b¥]
5 —
x —
5330 4
g L.
& L
Q —
O —
e
g —
0
3 —
- —
£ —
&329 —5
=l —
= —
5 -
&
e TEST PIT SECTION TEST PIT TERMINATED AT:
a
z Target Depth ]
i Refusal
& Flooding 1
E‘;_ Caving/collapse [
S
Q SAMPLE TYPE:
xI
o
Z Bulk Sample . BS
E Tubs Sample TS
}u""_: Disturbed Sample DS
J

NOTES Soil classification via AS1726-1993

ABBREVIATIONS: MC: Moisture Content LL: Liguid Limit PL:Plastic Limit PI: Plasticity Index LS: LmearShrmkage Crumbling eccurred
+: Curling occurred EC: Emerson Class MDD: Maximum Dry Density OMC: Optimum Moisture Content k: Laboratory Permeability
FA. Peak Friction Angle C: Cohesion
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URS Australia Pty Ltd TEST PIT LOG TP10
URS Austratia Ply. Ltd. Phone: (07) 3243 2111 | Project No.. : Project Reference;
: Fax: (07) 3243 2199 Alpha Coal Project - Out-Of-Pit Tailings Storage
- 42626683 Facility
Excavator Contractor  Hills Mass Contracting
Excavator Type: Logged By: co Relative Level: 335 mAHD Client:
Hitacht Checked By: RJR Coordinates; 7429096 mN k C I
200L.C Date Started:»  26-7-11 452949 mE ‘ Hancock Coa
Date Finished:  26-7-11 Permit No; y
W
4 - 5 ™
3
o 8 w e o
ja) ﬂé s - E - = £ SAMPLING
g & DESCRIPTION OF STRATA Q E IS 5 = 8 £ AND OTHER COMMENTS
= T : W
at o "ﬁ‘ z U 2 Testing
o 3| & [9=(355 &3
- (0] Q |ho |Gos =t
—335 SAND (S8W), fine to medium grained, dark greyish brown, moist, very aavaa il
| Joose, sooflets (TOPSOILY ___ _ _ _ _ _ _ ____ _ AV
SAND {SW0; fine to medium gramed light grey, with a trace of sitt, dry,
loose, roois friable (Residual)
becomes silty, MC: 4.2%, 35% Finas BS @ 0.6m
__________________________ TP10-01
SAND {SW); fine to medium grained, dark brown mottled red and
| 334 |\yelow moist medumdense . _____
SANDSTONE; extremely low slrength, completely weathered, dark BS @ 1.0m
brovn mettied red and yellow, fine {0 medium grained (Colinlea TP10-02 o
N Sandstoney - Bucket Ripping
SANDSTONE; low strength, moderately weathered, grey mottled
yellow, fine to medium grained
becomes medium strength, grey
—333 MC: 11.?%,'10% Fines BS @ 2.0m
TP10-03
b:)
-
&
a
I [~ SILTSTONE, mediur sicengih, STghly viealhered, grey motled red, X ¥ % 5
2 thinly bedded R R
g i
=1 I |
5332 xxx1—3
g ik
2 BS @ 3.2m
g XX TP10.04
2 X % X o
2 END OF TEST PIT at 3.5m {Refusal) |
§ -
i -
5331 —4
S .
E -
g e
0 —
B
g n
e
i L
R} -
2 L
£330 —5
o —
£ —
5 -
o
e TEST PIT SECTION TEST PIT TERMINATED AT:
[y
)
z Target Depth
5 Refusal ]
& Flooding ]
%’_ Caving/collapse ]
5
< SAMPLE TYPE:
I
=%
4 Bulk Sample BS
:r_t Tube Sample T8
d Disturbed Sample DS )

NOTES: Soil classification via AS1726-1883

ABBREVIATIONS: MC: Moisture Content LL: Liquid Limit PL:Plastic Limit P1: Plasticity Index LS: Linear Shrinkage *: Crumbling occurred
+: Curling occurred EC: Emerson Class MDD Maximum Dry Density OMC: Optimum Moisture Gontent k: Laboratory Permeab&ltty
FA: Peak Friction Angle C: Cohesion




i Sheet10f 1 )
URS Australia Pty Ltd TEST PIT LOG TP11
URS Australa Piy. Lid. Phone: (07) 3243 2111 | Project No.: Project Reference:
Fex: (07) 3243 2199 Alpha Coal Project - Out-Of-Pit Tailings Storage
42626683 Facility
Excavator Contractor  Hills Mass Contracting
Excavator Type: Logged By: cD Relative Level: 344 mAHD Client:
Hitachi Checked By: RJR Coordinates: 7429137 mN
200Le Date Starled:  22.7-11 453695 mE Hancock Coal
: Date Finished: 22-7-11 - | Permit No: )
-
r o Y
= i
5 8 wE | &
o% por — E T = £ SAMPLING
g _% DESCRIPTION OF STRATA o E = B - g E AND OTHER | COMMENTS
> T [ [ITR PR g
ak E | E |%5|Shgl 5| TESTNG
ol 2| b |YE|SEY &2
L] Q |Ho|do oo
344—smp (SPY}; fine 10 medium grained, Bgni brown, moist, loss, roollets v
{TOPSOQIL)
__________________________ BS @0.2m
SAND (SP}; fine to medium grained, poorly graded, light brown, moist, TP11-01
medium dense {0 dense, a few rootlels {(Residual)
343 |~ SANDSTONE exirernely low senglh, compleialy weatherd, arey |- 1
mettled yellowish brown, fine grained (Colinlea Sandstone) Ll
8s@i.2m
TE11-02
becomes medium s!rengtﬁ, moderately weathered
| SILTSTONE, medium strength, moderately weathered, grey, sandy
BS @ 2.0m
—342 —2 TP11-03
END OF TEST PIT at 2.1m (Refusal) - ’
—341 :—3
—340 _—‘4
—339 —5
TEST PIT SECTION IEST PIT TERMINATED AT:
Target Depth ]
Refusal
Floading |:|
Caving/collapse ]
SAMPLE TYPE:
Bulk Sample BS
Tube Sample T8
Disturbed Sample DS
J

TESTPIT ALPHACOAL GPJ GEOTECH.GDT 13/10H1 This drawing is subject to COPYRIGHT, It remains the property of URS Australia Pty Ltd.

.,

NOTES: Soil classification via AS1726-1993

ABBREVIATIONS: MC: Molsture Content LL: Liquid Limit PL:Plastic Limit PI: Plasticity Index LS: Linear Shrinkage *: Crumbling occurred N
+: Curling occurred EG: Emerson Class MDD: Maximum Dry Density OMC: Gptimum Moisture Content k: Laboratory Permeability
FA: Peak Friction Angle C: Cohesion




4 Sheet1of 1)
URS Australia Pty Ltd TEST PIT LOG TP12
URS Austrafia Pty. Ltd. Phore: (07) 3243 2111 | Project No.: Project Reference:
Fex: (07) 3243 2199 Alpha Coal Project - Out-Of-Pit Tailings Storage
42626683 Facility
Excavator Gontractor  Hills Mass Contracting
Excavator Type: Logged By: cD Relative Level: 324 mAHD Client:
Hitachi Checked By: RJR Coordinates: 7428345 mN
0010 Dale Started:  26.7-11 450697 mE Hancock Coal
Date Finished:  26-7-11 Permit No: : )
N
' Py ™y
7 1L
3 b we| &
Q% | - |Z2x| 2| g | SAMPLNG
3] :‘i. DESCRIPTION OF STRATA o E | = 5 - 8 E | ANDOTHER | COMMENTS
= X w — a
as z | E Eﬁ ¥ sl - TESTING
e g | @ |Be (855 &2
o o |sh|Eng nd
—32 157t SAND (oM); e To mediom gramed sand, dark browm, o 0
plasticity, dry, loose to medium dense {Alluvium) .
B BS @ 0.3m
L TP12-01
™ Sandy Clay {CLIST); Tight brown motiled yeliow and red; low plasticity, B
sand is fine to medium grained, moist, sifff {o very stiff (Residuai) 7
—320 —1
MC:11%, LE:23%, PL:12%, Pl11%, 15:6.0+%, EC:1, MDD:1.94t/m3, B BS @ 1.2m
OMC:10.5%, 53% Fines, K=2 x 10-10nvs, G'=3.8kPa, phi=20.4° B TP12-02
319 I~ SARDETONE; veiy iowto Iowsliangih, residuario compleiely — —  {orror 2
wealhered, grey moltled brown, fine 1o medium grained (Colinlea Tl |
b4 Sandstone)
= -
2 -
o —
& 1 BS @ 2.5m
£ B TP12.03
=1
<X
b END OF TEST PIT at 2.8m (Refusal) B
3318 —3
> L
k=] L
8 L
s -
2
2 —
(2]
g =
2 .
5317 —4
o
> —
o
(=] |
o =1
2
5 |
2 —
)
F |—
R L
£ -
£[-316 —5
pel =
k" B
F N
3 -
&
5 TEST PIT SECTION TEST PIT TERMINATED AT:
[
z Target Depth ™
d Refusal
o Flooding ]
% Caving/collapse ]
2
< SAMPLE TYPE:
I
o
2 Bulk Sample BS
E Tube Sample TS
@ Disturbed Sample DS
.

.,
NOTES: Soil classification via AS1726-1993
ABBREVIATIONS: MC: Moistire Content LL: Liguid Limit PL:Plastic Limit PE: Plasticity Index LS: Linear Shrinkage *: Crumbling occurred

+: Curling occurred EC: Emerson Class MDD: Maximum Dry Density OMC: Optimum Moisture Content k: Laboratory Permeability

FA: Peak Friction Angle C; Cohesion
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1 Sheet 1 of 1 )
URS Australia Pty Ltd TEST PIT LOG TP13
URS Auslrafia Pty. Ltd. Phene: (07) 3243 2111 | Projeci No.: Project Reference: .
Fax: (07) 3243 2199 Alpha Coal Project - Out-Of-Pit Tailings Storage
42626683 Facility
Excavator Contractor  Hllls Mass Contracting
Excavator Type: Logged By: cD Relative Level: 327 mAHD Client:
Hitachi CheckedBy: RJR Coordinales: 7428343 mN
200LC Date Slarted: ~ 26-7-11 451449 mE Hancock Coal
Date Finished:  26-7-11 Permit No;
. »_
4 o A
ka3 Lt :
5 3 we| f
B¢ S| . |2z| 2| ¢ | saweLnG :
s _lEJ— DESCRIPTION OF STRATA 8] E 158 E 8 £ | ANDOTHER | COMMENTS
T -
aL E | F |22 |¥Ge & | TESTING
) 2 b |¥E|SFE &2
O O |nn|daas o
—327 SAND (SW), fine to medium grained, dark brown, with a trace of silt, |V
| dry boss, roots TOPSOILY
SAND (SW), fine to medium grained, well graded, light brown, with [~
some slit to sitty, dry, medium dense {Alluvium) |
MC: 3.4%, 20% Fines . BS @ 0.4m
B TP13-01
—326 —1
| SANDSTONE; extremely low to low strength, residual fo completely I
vealhered, red mottied yeliow brown, fine to medium grained (Colintea |
| Sandstone) . . ... _______
SANDSTONE; medium strength, mederately weathered, grey mottled L
pale red and soeckled black, fine fo medium grained MR
END OF TEST PIT at 1.6m (Refusal) -
—325 —2
—324 3
—323 —4
322 9
TEST PIT SECTION TEST PIT TERMINATED AT:
Target Depth ]
Refusal
Flooding ]
Caving/cellapse ]
SAMPLE TYPE:
Bulk Sample BS
Tube Sample TS
Disturbed Sample Ds
N -

\
NOTES: Soil classification via AS1726-1993

ABBREVIATIONS: MC: Molsture Content LL: Liguid Limit PL:Plastic Limit Pl: Plasticity Index LS: Linear Shrinkage *: Crumbling occurred

+: Curling occurred EC: Emerson Class MDD; Maximum Dry Density OMC: Optimum Moisture Content k: Laboratory Permeability

FA: Peak Friction Angle C: Cohesion
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URS Australia Pty Ltd TEST PIT LOG TP14
URS Austrafa Ply. Etd. Phone: (07) 3243 2111 | Project No.: Project Reference:
Fax: (07) 3243 2199 Alpha Coal Project - Out-Of-Pit Tailings Storage
42626683 Facility
Excavator Contractor  Hills Mass Contracting
Excavator Type: Logged By: cD Relative Level: 338 mAHD Ciient:
Hitachi Checked By: RJR Coordinates: 7428346 mN k C I
200LC Dale Started: 26711 462196 ME Hancock Coa
Dale Fialshed:  26-7-11 Permit No: y
.
" ” ™y
o L
) 8 w2 m ‘
(e R .t} —_ E ol = 3 SAMPLING
8 fl— DESCRIPTION OF STRATA Q £ = '6 = 8 E AND OTHER COMMENTS
I —
W 2 | £ Eﬁ gl o5 | TESTING
L E é o X |Q=Zz2| A
[T L Ik ([Owd|l 02
o o CA nw oo o
—338 SAND (SW); fine to coarse grained, ight browm, with a trace of silt, dry, [aoo~ad . -
| bose, rootlets (TOPSOIL) . ____ AR
Silty SAND (SW); fine fo medium grained, well graded, subroundedto  [lesjerere]
rounded, reddish brown, dry, loose (A.Fiuwum) OO0 BS @ 0.3m
M.C: 4.5%, 29% Fines ‘ -.:::::::° _ TP14-04
™ Sandy GRAVEL (GWY; finé (6 coarse grained and subrounded to B0 B4
subangular, brown, sand is fine te medium grained, with a trace of silt, a-“‘ o
dry, medium dense B t BS @ 0.8m
337 b o e e — CE g L1 TP14-02
SANDSTONE; very low strength, completely weathered, grey mottled :
yellow red brown, fine to medium grained (Colinlea Sandstone) :
becomes low to medium strength, highly weathered 1o moderately
\weathered B
EMND OF TEST PIT at 1.3m {Refusal) .
336 —2
—335 3
—334 ' —4
333 5
TEST PiT SECTION TEST PIT TERMINATED AT:
Target Depth [
Refusal
Flooding ]
Cavingfoollapse [
SAMPLE TYPE:
Bulk Sample BS
Tuhe Sample T8
Disturbed Sample DS
v,

TESTF'IT ALPHACOAL.GPS GEOTECH.GDT 13/10/1 This drawing is subject to COPYRIGHT. It remains the property of URS Australiz Pty Ltd.

NOTES Soit classification via AS1726-1993

ABBREVIATIONS: MC: Moisture Content LL: Liquid Limit PL:Plastic Limit Pi: Pasticity Index LS: Linear Shrinkage *: Crumbling occurred
+: Curling occurred EC: Emerson Class MDD: Maximurn Dry Density OMC: Optimum Moisture Content k: Laboratory Permeability
FA: Peak Friction Angle C: Cohesion
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URS Australia Pty Ltd TEST PIT LOG TP15
URS Auslrafa Ply. Lid. Phone: (07) 3243 2111 | Project No.: Project Reference:
Fax: {07} 3243 2199 Alpha Coal Project - Out-Of-Pit Tailings Storage
42626683 Facility
Excavator Contractor  Hills Mass Contracting
Excavator Type: Logged By: cD Relative Level: 344 mAHD Client:
Hitachi Checked By: RJR Coordinates: 7428346 mN '
200LC Date Started: 227+ 452947 mE Hancock Coal
Date Finished:  22-7-11 PermitMo:
\. : 7
7 o )
7 [}
o g ws| & :
O “E‘ b —~ <Z: T = o SAMPLING
8 = DESCRIPTION OF STRATA % E |55 b 8 £ | ANDOTHER | COMMENTS
o | —_ o
alt E | E |¥2|Y5s] 8| TEsTNG
Bg s | b |¥E|Sgg &
P (G} O |6ojdax =17}
—344: SAND (SW); fine to medium grained, ight brown, dry, very loose, avavava il
| roofltsTOPSOy L _ AANA
Sitty SAND {SM); fine to medium grained, yellow to light browm, dry to R 1 O I |
moist, medium dense to dense, friable (Residual) BRI
MC:7.7%, EC:5, MDD:1.91t¥/m3, OMC:11.6%, 50% Fines : BS @ 0.6m
— TP15-01
—343 | tecomes pale yellow moltied reddish brown, moist, dense n 1
|~ SANDSTONE; very fow sirength, completely wealhered, pale yellow o |- s
white, fine to medium grained (Colintea Sandstong) Ll | BS @ 1.6m
------- TP15-02
END QF TEST PIT at 1.7m (Target Depth) | '
—342 —2
. -
= -
E —
2 s
% -
< I
w0
% ——
zH341 —3
4 -
o —
8 hee
o —
‘g -
2 —
[}
g _
9 —
=1-340 —4
o4 |
K e
[=] -
o Sy
9
b -
g -
O
F -
R -
g L
£[-339 5
o —
©u
= C
3 L
@
= TEST PIT SECTION TEST PIT TERMINATED AT:
A |
<o
5 Target Depth 1
g Refusal
a Flooding D
E_ Cavinglcollapse P
3
Q SAMPLE TYPE:
I
o
2 Bulk Sample _ BS
E Tube Sample . TS
j Disturbed Sample DS
)

L
NOTES: Soil classification via AS1726-1993
ABBREVIATIONS: MC: Moisture Content LL: Liquid Limit PL:Plastic Limit Pi: Plasticity [ndex LS: Linear Shrinkage *: Crumbling occurred
+: Curfing oceurred £C: Emerson Class MDD: Maximum Dry Density OMC: Optimum Moisture Content k: Laboratory Permeability
FA: Peak Friction Angle C: Cohesion




[ Sheet1of 1 )
URS Australia Pty Ltd TEST PIT LOG TP16
URS Auslrafa Pty. Lid. Phone: {07} 3243 2111 | Project No.: Project Reference:
Fac {07} 3243 2199 Alpha Coal Project - Out-Of-Pit Tailings Storage
42626683 ) Facility
Excavator Contracter  Hifls Mass Contracting
Excavator Type: Logged By: cD Relative Levei: 347 mAHD Cliant:
Hitachi Checked By: RJR Coordinates: 7428345 mN
200 LG Date Started: 22711 453697 mE Hancock Coal
Date Finished:  22-7-11 Permit No: ’
\. v,
r o N
= ul
y 8 w & o
Q% S| . |Zz| £ | g | samrune
3 fl— DESCRIPTION OF STRATA 8] E = E — g E AND OTHER COMMENTS
2 I i
D%’ ol E %5 v H% TESTING
&Y | b | 2B 3G 62
© | |se|jook as
—347 SAND (SW); fine to medium grained, dark brown, moist, kose, roolets oo~ o v Easily excavated
(TOPSOIL) AR from GL to 1.5m
A
AEANANS
346 SAND (SP); fine to medium geained, fight brovn, with some silt, low 1
plasticity, very molst, loose to medium dense (Residual)
becomes light brown moltied yeliow, dense to very dense BS @ 1.5m Low to moderate
TP16-01 resistanca from
i.5mto2.1m
345 CRRT2
|~ SANDSTONE; exiremely fow sirength, completely weathered, grey
mottled yellow, red and brown, fine to medium grained (Colinlea
Sandsiene)
Difficuit to excavate
becomes very low strength, highly weathered, fine to medium grained, BS @ 2.8m from 2.7m to 2.9m
silty TP16.02
344 END GF TEST PIT @ 2.9m (Refusal) —3
—343 —4
—342 —5
TEST BIT SECTION TEST PIT TERMINATED AT:
Target Depth ]
Refusal
Flooding 1
Caving/collapse )
SAMPLE TYPE:
Bulk Sample BS
Tube Sample TS
Disturbed Sample DS
/

TESTPIT ALPHAGOAL,GPJ GEQTECH,GDT 1310/ 1 This drawing is subiect to COPYRIGHT, It remains the property of URS Australia Pty Ltd.

.
NOTES: Soil ¢classification via AS1726-1993
ABBREVIATIONS: MC: Moisture Content LL: Liqutd Limit PL:Plastic Limit P1: Plasticity Index LS: Linear Shrinkage *: Crumbling occurred
+: Curling occurred EC: Emerson Class MDD; Maximum Dry Density OMG: Optimum Moisture Content k: Laboratory Permeability
FA: Peak Friction Angle C: Gohesion
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[ Sheet 1 of 1 )
URS Australia Pty Ltd TEST PIT LOG TP17
URS Australia Ply, Ltd. Phone: (07) 3243 2111 | Project No.: Project Reference:
Fax: (07) 3243 2199 Alpha Coal Project - Out-Of-Pit Tailings Storage
42626683 Facility
Excavalor Contractor  Hills Mass Contracting
Excavalor Type: Logged By: cD Relalive Level: 324 mAHD Client:
Hitachi Checked By: RJR Coordinates: 7427597 mN I
2001.C Date Stated:  26-7-11 . 450697 mE Hancock Coa
Date Finished:  26-7-11 Permit No:
\. v,
s ~ 5 ™)
[
3 g w:| &
a s a - | Z=z| = £ | SAMPLING
a LE' DESCRIPTION OF STRATA O £ 155 |- 8 E | ANDOTHER | COMMENTS
o | E |2z |YE 2| TESTING
i el = ‘
25 5| & |DE|55] B
(%] o |6 b |28 as
—321 1m0 (SW; fine to medium grained, dark brovm [0 Diack, with a tracé  Faoeonr] . ™
| of slit, molst, roollets TOPSONY __ _ __ . . ... vl
SAND (SW); fine to medium grained, fight brown, with a trace of silt, |
kew plasticity, moist, loose (Alluvium) [
N BS @ 0.5m
_ TP{7-01
[~ Clayey SAND (SC); fine to medium grained, well graded, orey mottied B
yeliow and red, with some siit, moist, ium dense (Residua
3590 g itt, moist, medium dense (Residual) 1
319 2
|~ SANDSTONE; very low to medium strength, completely weaihered, N
grey mottied yellow, fine to medium gralned, silty {Colinlea Sandstone) |
—318 | becomes medium to high strength, moderately weathered Sritie—3
END OF TEST PIT at 3.1m (Refusal} |
—317 —4
—316 —35
TEST PIT SECTION . TEST PIT TERMINATED AT:
Target Depth ]
Refusal
Flooding 1
Cavingfcollapse ]
SAMPLE TYPE:
Bulk Sample BS
Tube Sample s
Disturbed Sample DS
-,

NOTES Soll classification via AS1726-1993

ABBREVIATIONS: MC: Moisture Content LL: Liquid Limit PL:Plastic Limit PI: Plasticity Index LS: Linear Shrinkage *: Crumbhng occurred
+: Curling occurred EC: Emerson Class MDD: Maximum Dry Density OMC: Optimum Moisture Content k: Laboratory Permeability
FA: Peak Friction Angle C: Cohesion
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URS Australia Pty Ltd TEST PIT LOG TP18
URS Austrafia Py, Ltd Phone: (07) 3243 2111 | Project No.: Project Reference:
Fax (07) 3243 2189 Alpha Coal Project - Out-Of-Pit Tailings Storage
: 42626683 Facility
Excavalor Contractor  Hills Mass Contracting
Excavalor Type: Logged By: cD Relative Level: 331 mAHD Client:
Hitachi Ghecked By: RJR Coordinates: 7427596 mN
2001 Dale Started:  26-7-11 451448 mE Hancock Coal
Dale Finished:  26-7-14 Permit No: )
. .
r o I
= w
5 8 w:| b :
oK o - CZE T = £ SAMPLING
w § DESCRIPTION OF STRATA Q £ |5h = o £ | ANDOTHER | COMMENTS
I pu
o4 & | E ‘55 YEgl LS | TESTING
ug 2| & | Bz 828 5
331 o % Hi|nag as
B SAND (SW); fine to medium gralned, well graded, brown, moist ALl
| (gopSOl) AVANAA
Sandy GRAVEL (GP); fine to medium grained gravel, poorly graded, prl-3d
subrounded to subangular, brown, with a trace of silt, moist, medium Q-Bq =2 BS @ 0.3m
| _dense (Mwvioem) D TR TP18-01
SANDSTONE; medium strength, residual to completely weathered, BN
brown motlled yeliow and red, fine to medium grained (Sandy |
GRAVEL, fine to medium grained, brown mottled yellow and red, very .
dense) (Colinlea Sandstone) |
—330 s
| SANDSTONE; medium 1o high strength, highly weatheredto — _ [T1i2 7"
moderately weathered, grey mettied yellow and red, fine to medium [
grained B
END OF TEST PIT at 1.2m (Refusal) -
329 —2
o -
= -
) -
P
3 -
g L
%) —
o -
7]
g L
5328 —3
4 L.
[+] —
& L
o —
2
2 L
Q
2 -
E —
£-327 —4
o B : |~
> —
(v
is} —
o —
2
b -
2 -
E+] .
@ -
R -
g L
E-326 —5
o —
2 .
F [
é L
a
5 TEST PIT SECTION TEST PIT TERMINATED AT:
(U]
& Target Depth ]
g Refusal
& Flooding ]
E Caving/collapse -
z
2 SAMPLE TYPE:
xr
'y
< Bulk Sample BS
E ) Tube Sample 18
i ‘ Disturbed Sample DS
v,

NOTES: Soil classification via AS1726-1993
ABBREVIATIONS: MC: Moisture Content LL: Liquid Limit PL:Plastic Limit PI: Plasticity Index LS: Linear Shrinkage *: Crumbling occurred
+: Curling oceurred EC: Emerson Class MDD: Maximum Dry Density OMC: Optimum Moisture Content k: Laboratory Permeabifity
FA: Peak Friction Angle C: Cohesion
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4 Sheat 1 of 1
URS Australia Pty Ltd TEST PIT LOG TP19
URS Ausiratia Pty. Lid. Phone: (07) 3243 2111 | Project No.: Project Reference;
) Fax: (07) 3243 2199 Alpha Coal Project - Out-Of-Pit Tailings Storage
42626683 Facility
Excavator Contracior Hills Mass Contracting
Excavator Type: Logged By: cD Relativa Level: 335 mAHD Client:
Hitachi Checked By: RJR Coordinates: 7427597 mN
200LC Dafe Started:  26-7-11 452196 mE Hancock Coal
\ Date Finished:  26-7-11 Permit No: ’ )
'8 o '
& w
I 8 w2 m
= 3 = |2z | 2 £ | SAMPLING
8 _|§- DESCRIPTION OF STRATA Qo E = G - E E AND OTHER | COMMENTS
2 T TR
ak a | E “5‘ Z |Weo | 2 | TESTING
e g | b |£E (855 63
~ [ Q | B |dall o8
—335 SAND {SPY; fine to medium grained, greyish brown, with a trace of sill, oo~
dry, loose, rootlets (TOPSOIL) A
’ ' N2l
N
AV R BS @ 0.4m
__________________________ NAAA TP19-01
SANDSTONE; very low fo low strength, completely weathered to ‘
moderately weathered, grey {o white, fine to fine grained (Colinlea
Sandstone) BS @0.5m
becomes medium {0 high strength. moderately weathered to stight 1 TPi9-02
vieathered, MC:7.2%, LL27%, PL18%, PL9% LS:25'%, 12% Fines_/ B
END OF TEST PIT at 1.0m (Refusal) -
—333 ?2
—332 3
—331 —4
—330 —5
TEST PIT SECTION TEST PIT TERMINATED AT:
' Target Depth ]
Refusal
Flooding ]
Caving/eollapse ]
SAMPLE TYPE:
Bulk Sample BS
Tube Sample TS
Disturbed Sample Ds
J

\,
NOTES: Soil classification via AS1726-1993
ABBREVIATIONS: MC: Moisture Content LL: Liquid Limit PL:Plaslic Limit Pl: Plasticity Index LS: Linear Shrinkage *: Crumbling occurred
+; Curling occursed EC: Emerson Class MDD: Maximum Dry Density OMC: Optimum Meisture Content k: Laboratory Permeability
FA: Peak Friction Angle C: Cohesion
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(" Sheet1of 1 )
URS Australia Pty Ltd TEST PIT LOG TP20
URS Auslratia Pty. Ltd, - Phone: (07) 32432111 ] Project No.: Project Reference:
Fax (07) 32432169 Alpha Coal Project - Out-Of-Pit Tailings Storage
42626683 Facility
Extavaler Conlractor  Hills Mass Contracting
Excavator Type: Logged By: ch Relative Level: 344 mAHD Client:
Hitachi Checked By: RJR Coordinates: 7427697 mN
200LC Date Started: 22714 452949 mE Hancock Coal
Date Finished:  22-7-14 Permit No: y
\
' ~ - ™
) gl F
I o w = m
(= ] . E T = T SAMPLING
o E DESCRIPTION GF STRATA ) EIS5HI-8 E | ANDOTHER | COMMENTS
T | TR
. au g | E EE Weo B | TESTING
B 3| & |B2|355 &
] a | » hleaz as
—344 SAND {SWh; fine to coarse grained, light brown, subrounded fo o~ Y
rounded, with a trace of silt, dry, loose, roatlets {FOPSOIL) Al
N
I SAND (SP); fine grained, dark reddish brown, with a trace of silt, dry,
medium dense (Afluvium) BS @ 0.4m
TP23-01
343 |~ SANDSTONE. medim Skrenlh, mioderaisly vieaihered, arev i Bucke! Ripping._|
\grained (Colinlea Sandstone} / N
END OF TEST PIT at 1.im (Refusal) L.
—342 —2
—341 —3
—340 —4
339 —5
TEST PIT SECTION . TEST PIT TERMINATED AT:
' Target Depth ]
Refusal
Flooding ]
Caving/collapse ]
SAMPLE TYPE:
Bulk Sample BS
Tube Sample TS
Disturbed Sample DS
v

NOTES Soil classification via AS1726-1993

ABBREVIATIONS: MC: Moisture Content LL: Liquid Limit PL:Plastic Limit PI: Plasticity Index LS: Linear Shrinkage *: Crumbling occurred
+: Curling occurred EC: Emerson Class MDD: Maximum Dry Density OMC: Oplimum Moisture Content k: Labeoratory Permeability
FA: Peak Friclion Angle C: Cohesion
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URS Australia Pty Ltd TEST PIT LOG TP21
URS Auslrafia Ply. Lid. Phone: (07) 32432111 | Project No.: Project Reference:
Fax: (07) 3243 2199 Afpha Coal Project - Out-Of-Pit Tailings Storage
- 42626683 Facility
Excavator Contractor  Hills Mass Ceontracting , )
Excavator Type: Logged By: D ] Relative Level: 356 mAHD Client;
Hitachl Checked By: RJR Coordinates: 7427596 mN
200L.C Date Started: 22741 453694 mE Hancock Coal
Date Finished:  22-7-14 Permit No: : )
¢ H ﬁ ™y
[
I 8 w ¥ o
g _ S - 1zZz| = £ | SAMPLING
o = DESCRIPTION OF STRATA % EEh B 2 E | ANDOTHER | COMMENTS
= - &
B E T E 1%z sl = TESTING
ie g | & |BE|SEg B
. o o | H|REg as
—356 Sandy SILT {ML); dark browm, sand is fine grained, moist, firm I
(TOPSO0IL} |
" Sandy SILT (ML), low plasiicily, reddish brown, sand is fine grained, -
molst, stiff (Residual) -
' — BS @ 0.6m
— TPZi-01
355 1
becomes yeflow and red, with some clay =
) B BS @ 1.6m
|_becomes moltied red and grey, very siffohard_ __ _ ____ REE TP21-02
SILTSTONE; High strength, moderately weathered, red mettedyellow |5 % % % BS @ 1.8m Bucket Ripping
or qrey, fine grained sand (Colinlea Sandstone) xx ¥ TF21-03
354 | ENDOF TEST PIT at 1.9m (Refusal) 2
“ |
¥ |
f -
8 —
E| |
B -
2 L.
[2]
% —
5 —353 _3
= -
o —
5 -
[+
s -
5 -
b= -
o
g L
£ L
= L
51352 —4
3 -
G -
o F—
2
g —
g —
-
§—351 —5
h=l .
E —
S |
E -
. TEST PIT SECTION TEST PIT TERMINATED AT:
8
z Target Depth ]
% Refusal
& Flooding ]
&29_ Cavingfcollapse ]
g
Q SAMPLE TYPE:
€I
o,
Z Bulk Sample BS
::: Tube Sample T8
,”wj. Disturbed Sample DS
7

'

NOTES: Soil classification via AS1726-1993 .

ABBREVIATIONS: MC: Moisture Content LL: Liguid Limit PL:Plastic Limit PI: Plasticity Index LS: Linear Shrinkage *: Crumbling occurred
+: Curling occurred EC: Emerson Class MDD: Maximum Dry Density OMC: Optimum Moisture Gontent k: Laboratory Permeability
FA: Peak Friction Angle C: Cohesion
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URS Australia Pty Ltd

TEST PIT LOG TP22

Sheat1 of 1 )

URS Auslrafia Pty. Lid.

Phone: (07) 3243 2111 | Project No.:
Fax (07) 3243 2199

Project Reference:

Alpha Coal Project - Qut-Of-Pit Tailings Storage

42626683 Facili
Excavator Contractor  Hills Mass Contracting ty
Excavaler Type: Logged By: ch Relative Level: 318 mAHD Client:
Hitachi Checked By: RJR Coordinates: 7426846 mN
200 LC Dale Started; 26714 450695 mE Hancock Coal
Date Finished:  26-7-14 Permit No; )
.
' . ﬁ Y
o
5 8 we | L
0% | - E T = E SAMPLING
o _El- DESCRIPTION OF STRATA O £ |5h E 8 £ | ANDOTHER | COMMENTS
> ’ P o ~
2d E | E | %z |¥hg| 5 | TES™NG
wo 2| o |HE[SE8 &
‘ o Q |wnldax o
—318 SAND (SW); fine to medium grained, brownish grey, with a race of sif, N~w~A Y
dry, loose to medium dense (TOPSOIL) il
__________________________ AN
SAND (SW); fine to medium grained, vell graded, brown to grey, vith @ [T+2eTelete]
trace of siit, dry, medium dznse to dease (Alluvium} OO I
becomes dense 1o very dense :::::::::: I~
RS BS @ 0.9m
"31 7 ________________________ atotetst 1 TP22-01
SANDSTONE; kow strength, highly to comletely weathered, yellowish
grey, fine to medium grained (Colinlea Sandstone) |
becomes medium strenath, moderatelyweathered, grey [T 00
END OF TEST PIT at 1.4m {Refusal) L
316 2
—315 —3
314 —4 :
—313 5
TEST PIT SECTION TEST PIT TERMINATED AT:
Target Depth ]
Refusal
Fiooding 1
Caving/collapse [
SAMPLE TYPE:
Bulk Sample B8S
Tube Sample TS
Disturbed Sample Ds
y

NOTES: Soil classification via AS1726-1993
ABBREVIATIONS: MC: Moisture Content LL: Liguid Limit PL:Plastic Limit PI: Plasticity Index LS: Linear Shrinkage *: Crumbling occurred

+: Curling occurred EC: Emerson Class MDD: Maximum Dry Density OMC: Optimum Moisiure Content k: Laboratory Permeablllty

FA; Peak Friction Angle C: Cohasion
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URS Australia Pty Lid TEST PIT LOG TP23
URS Austratia Ply. Lid. Phone; (07) 3243 2111 | Project No.: Projact Reference:
Fax: (07) 32432199 Alpha Coal Project - Out-Of-Pit Tailings Storage
42626683 Facility
Excavator Confractor  Hills Mass Contracting
Excavator Type: Logged By: cD Relative Level: 330 mAHD Client;
Hitachi Checked By: RJR Coordinates: 7426846 mN I
200LC Date Sterted: 23111 451446 mE Hancock Coa
Date Finished: 23-1-11 Permit No:
W v
- _ ﬁ i
3
I g wE | G
aE S| - |2z 2| g | sawrune
S i. DESCRIPTION OF STRATA o EI5h = 8 £ | ANDOTHER | COMMENTS
| x - &
ok 5 | E Eﬁ Weal 2 [ TESTING
o 5| & |¥2 985 &3
] g |no|dax 0B
—3301 =m0 (SW); fine to mediumm grained, Diown, Wth a trace of S, dry; aavavs il
| foose{fOPSOIL} _ N
SAND {SW); fine to medium grained, well graded, light brown, with a
{race of siit, dry, loose to medium dense (Alluvium}
becomes siity; MC:6.7%, 20% Fines BS @ 0.5m
TP23-01
329 I Chajey SAND (80, fine to madiom grained, wellgraded, gy molied — 12777
brown amd yeliow, medium plasticity, moist, medium dense {o dense 7
{Residual)
MC:11.3%, LL:39%, PL:12%, Pl-27%, LS:7.5+%, 45% Fines BS @ 1.3m
__________________________ TP23-02
SANDSTONE; very low strength, completely weathered, grey mottied |
yeliowish brown, fine to medium grained (Colinlea Sandstone} |
becomas low to medium strength, completely to highly weathered
. END OF TEST PIT at 1.8m [Refusal} |
328 —2
. -
= L
2 .
o ——y
2
£ -
g —
o —
“
g L
5327 —3
> |
a —
& -
o  —
2
2 —
jol
g -
=] -
21326 —4
4 .
> |
o
[=} -
o =
2
5 .
o -
n
2 -
@ —
g i
§325 5
0 —
k] —
F _
E b—
@
K TEST PIT SECTION - TE$T PIT TERMINATED AT:
% Target Depth ]
% Refusal
& Floading —
g Caving/collapse ]
2
2 SAMPLE TYPE:
xI
o
1 Bulk Sample BS
ﬁt':: Tube Sample TS
i Disturbed Sample Ds
o

. s
NOTES: Soil classification via AS1726-1993
ABBREVIATIONS: MC: Moisture Content LL: Liguid Limit PL:Ptastic Limit Pi: Plasticity Index LS: Linear Shrinkage *: Crumbling.occurred
+: Curling occurred EC: Emerson Class MDD: Maximum Dry Density OMC: Optimum Moisture Content k: Laboratory Permeability
FA: Peak Friction Angle C: Cohesion




TESTPIT ALPHACOAL.GPJ GECTECH.GDT 1310/11 This drawing is subject to COPYRIGHT. It remains the proporty of URS Australia Pty Ltd.

i Sheat 1 0f 1 )
URS Australia Pty Ltd TEST PIT LOG TP24
URS Austratia Pty. LIS, Phone: {07) 3243 2111 | Project No.: Project Reference;
Fax {07) 3243 2199 Alpha Coal Project - Out-Of-Pit Tailings Storage
42626683 Facility
Excavator Conlracter  Hills Mass Contracting :
Excavater Type: Logged By: ¢D Relative Level: 352 mAKD Client: '
Hitacht Checked By: RJR Coordinales: 7426849 mN
20 LC Dafe Started: ~ 23-7-11 452947 mE Hancock Coal
Dale Finished:  23-7-H Permit No: )
\
' ~ % ™
[x]
I 8 w s f
e S| - |2=z| 2| g | saweune
o E DESCRIPTION OF STRATA o | EIZE|-8 E | ANDOTHER | COMMENTS
=2 I v il — =3
a g o £ ﬁ gilx s ,_§ TESTING
o 2| o |EEISEG &3
- o Q |vn|ans (a7l
—352 Clayey SAND (SC); dark brown to reddish brown, moist, loose, roctiets v
(TORSOIL)
|~ Clayey Gravelly SAND (SCJ; fine to coarse grained, well graded,” B
rounded to subrounded, red fo light brovm, dry, loose, rootlets o
(Afluvium) |
MGC:5.0%, LL24%, PL:13%, P1:11%, L5:3.5*%, 28% Fines :
becomas medium dense | B? P%fbim
—351 1 ’
|~ SANDSTONE; extremely low strength, residual, yellow to reddish
brovm, fine to medium grained, with some clay and gravel (Colinlea
Sandsione) .
—350
MC:11.7%, LL:29%, PL:14%, P:16%, LS:7%, EC:5, MDD:1.86¢/m3, BS @ 2.5m
OMC:14%, 43% Fines, K=3 x 10-9m/s, C'=11.2kPa, phi'=32.1° TP24-02
—349
becomes completely weathered
348
END OF TEST PIT at 4.7m (Target Depth) |
347 o
TEST PIT SECTION JEST PIT TERMINATED AT:
Target Depth
Refusal -]
Flooding ]
Cavingfeollapse ]
SAMPLE TYPE:
Bulk Sample BS
Tube Sample TS
Disturbed Sample DS
J

NOTES: Soil classification via AS1726-1993

ABBREVIATIONS: MC: Moisture Content LL: Liquid Limit PL:Plastic Limit Pi: Plasticity Index LS: Linear Shrinkage *: Crumbling occurred
+; Curling occurred EC; Emerson Class MDD: Maximum Dry Density OMC: Optimum Moisture Content k: Laboratory Permeability

FA: Peak Friction Angle C: Cohesion




[ Sheet t of 1)
URS Australia Pty Ltd TEST PIT LOG TP26
URS Austratia Py, Ltd. Phene: (07) 3243 2111 | Project No.: Project Reference: :
Fax: (07) 3243 2158 Alpha Coal Project - Out-Of-Pit Tailings Storage
42626683 : Facility
Excavatlor Contractor  Hills Mass Contracting
Excavalor Type: Logged By: ch Relative Level: 342 mAHD Client:
Hitachi Checked By: RJR Coordinales; 7426095 mN k
200LC Date Sterled:  23-7-11 452944 mE Hancock Coal
Date Finished:  23-7-11 Permit No:
. Vv,
' R ﬁ "
. Q wi § i
ok Sl . |3z]| = = | SAMPLING
8 _15; DESCRIPTION OF STRATA 8] £ 558 £ | ANDOTHER | COMMENTS
oo E | E |z2Z|¥5g 2| TESTING
=t = ﬁ i [¥ws| =5
x 3 & |Bg(3g &
T Q | B Lok fat)
—34 25N (8W; fine to medium grained, well graded, rounded to avavava il
subjounded, dark grey, with a trace of clay, dry, loose to medium A
dense, reofiets (TOPSOIL) AR
) AVAVAVA
__________________________ AATATA ’ BS @ 0.4m
Clayay SAND (SC); fine to medium grained, well graded, rounded, dark 2145 TP26-01
grey mo'tied orange and yellow, low plasticity, moist, dense (Residual) f B
341 bacomes pale grey, MC:10%, LL:31%, PL:11%, PL:20%, LS:5.5+%, AN 1 BS @ 0.8m
55% Fines / /_ TP26-02
__________________________ N _' _-/ ’
SILTSTONE; very iow strength, completely weathered to highly AR X
wieathered, grey motlled yellow, fine grained (Golinlea Sandstone) X X %
. X X X N
§ : § :'_T Bucke! Ripping
XX X N
XX X Xy
X X X %
L340 becomes medium strength oo ;__2
X '
ke
g END OF TEST PIT at 2.2m (Refusal) |
£ n
8
% -
-y -
&y
g.; .
2}-339 3
4 L.
[} —
& -
o —
2
¢ —
[}
E —
e —
5338 4
[ =
> L
o
o -
o |—
2
b |
8 .
L
2 -
@ -
£ - .
£—337 5
o -
2 R
ﬁ —
S -
& -
= TEST PIT SECTION TEST PIT TERMINATED AT:
% Target Depth 1
g Refusal
& Flooding 1
g Caving/collapse ]
2
2 SAMPLE TYPE:
xT
o
1 Bulk Sample BS
g Tube Sample TS
,"‘0_’ Disturbed Sample DS
: v,

L
- NOTES: Soil classification via AS1726-1993
ABBREVIATIONS: MC: Moisture Content LL: Liquid Limit PL:Plastic Limit PI: Plasticity Index LS: Linear Shrinkage *: Crumbling occurred
+ Curiing ¢ceurred EC: Emerson Class MOD; Maximum Dry Density OMC: Optimum Moisture Content k; Laboratory Permeability
FA: Peak Friction Angle C: Cohesion .
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URS Australia Pty Ltd TEST PIT LOG TP27
URS Ausltralia Piy. Ltd. Phone: (07) 3243 2111 | Project No.: Project Referencea:
Fax (O7) 3243 2198 Alpha Coal Project - Out-Of-Pit Tailings Storage
42626683 Facility
Excavator Confractor  Hills Mass Contracting
Excavator Type: Logged By: cD Relative Level: 352 mAHD Client:
Hitachi Checked By: RJR Coordinales: 7426098 mN k
200LC Date Started: ~ 23-7-14 453694 mE Hancock Coal
L Date Finished:  23-7-11 Permit No: »
' - Eﬁ ™
1
5 3 we|
o« 3 _ ﬁ T = ' SAMPLING -
] :El. DESCRIPTION OF STRATA O £ 55 . o £ | ANDOTHER | COMMENTS
=2 I 14 — S
oY n | F |6 [xhs X TESTING
Bg 3|k |2E955 &
. o o |Bo|daZl 08
—352 Silty SAND (SM); fine to medium grained, dark grey, dry, loose, roollels oo~ v
(TOPSOW} %_
__________________________ aaNaNa
Silty SAND (SM); fine to medium grained, well graded, dark grey, low NEREIN
plaslicity, molst, dense, rools (Alluvium) - 1A
—351 1
I Clayéy SAND (SCY; fine grained, well graded, grey mottied yellow, vath 527247
a trace of fine grained subrounded to rounded gravel, low plasticity, T
molst, medium dense {Residual) i yn
—390 | pecomes motted yeliow and red '.,' __.—2
3 A
E s
g 7 ...-“. —
s 2
: ok
< VALAZA
2 A
5 A BS @2.9m
23490 a3 TP27-01
g s
a A
-é 7 .'.: d T
[=] T3
g e L
= Silty SAND: gne grainad, light brown o yellowish grey, molst, very o ) o 1 |
118 dense (Residual) |
E[-348 —4
4
E-_ —
o L
o —
g
b -
8 —
o
3 L.
2 —
£ —
=0 . Fnd
g 347 END CF TEST PIT at 5.0m {Target Depth) v
L2
F [
5 —
@ ‘
K TEST PIT SECTION TEST PIT TERMINATED AT:
% Target Depth ]
g Refusal
& Ffooding l:l
g Caving/collapse ]
2
g SAMPLE TYPE:
x
= Bulk Sample BS
E Tube Sample TS
fu Disturbed Sample DS
y,

\
NOTES: Soil classification via AS1726-1993 :
ABBREVIATIONS: MC: Moisture Content LL: Liguid Limit PL:Plastic Limit PI: Plasticity Index L.S: Linear Shrinkage *: Crumbling occurred
+: Curling oceurred EC; Emerson Class MDD: Maximum Dry Density OMC: Optimum Moisture Content k: Laboratory Permeability
FA: Peak Friction Angle G; Cechesion )




(" ‘ Sheet §of 1 |
URS Australia Pty Ltd TEST PIT LOG TP28
URS Auslratia Ply. Ltd. Phone: (07) 3243 2111 | Project Ne.: Project Reference:
Faic (O7) 3243 2199 Alpha Coal Project - Out-Of-Pit Tailings Storage
42626683 Facility
Excavator Conlractor  Hills Mass Contracting
Excavalor Type: Logged By: cD Relalive Level: 324 mAHD Client:
Hitachi Checked By: RJR Coordinates: 7425349 mN
200LC |pate startes: 25711 450697 mE Hancock Coal
L Dale Finlshed:  25.7-11 Parmit No: )
' _ % Y
[
oy g we | g
o« | — E T = £ SAMPLING
3 E DESCRIPTION OF STRATA Q E | = 5 E 8 £ AND OTHER | COMMENTS
2 T -
ak E | E |%=z |¥ge| S| TESTING
o 3 | & |¥z|855 &
[ o | & 5 |IEEE an
—321~5Amp {SW, fine to medium grained, dark brown, Wilh a trace of Si, hd
dry, loose {TOPSOIL)
becomes light brown
BS @ 0.3m
TP28-01
™ Clayey Gravely SAND (SC); fine to medium grainad, wel gradad, grey
mottled yellowish brown, gravel Is subrounded, moist, dense 10 very
dense (Residual}
—320
MC:11.6%, 41% Fines BS @ 1.2m
TPZ8-02
|~ SANDSTONE,; low sirenglh, complelely weathered, grey moitied”
yelkewish brovm, fine to medium grained (Colinlea Sandstone)
—319
becomes tow to medium sfrenath, highly fo mederately weathered
END OF TEST PIT at 2.3m (Refusal) -
—318 —3
—317 —4
—316 —5
TEST PIT SECTION TEST PIT TERMINATED AT:
Target Depth ]
Refusal
Flooding D
Caving/collapse 1
SAMPLE TYPE:
Bulk Sample BS
Tube Sample TS
Disturbed Sample DS
—

TESTPIT ALPHACOAL.GPJ GEOTECH.GCT 18/10/11 This drawing is subject to COPYRIGHT. It remains the property of URS Australia Pty Ltd.

NOTES: Soil classification via AS1726-1993
ABBREVIATIONS: MC: Moisture Content LL: Liquid Limit PL:Plastic Limit PI: Plasticity [ndex 1.S: Linear Shrinkage *: Crumbling occurred
+; Curling occurred EC: Emerson Class MDD: Maximum Dry Density OMC: Optimum hoisture Conlent k: Laboratery Permeability
FA: Peak Friction Angle G: Cohesion




TESTPIT ALPHACCAL.GPJ GEOTECH.GDT 13/10/11 This drawing is subject to COPYRIGHT., It romains the proporty of URS Australia Pty Ltd.

URS Austraha Pty Ltd

TEST PIT LOG TP28/2

Sheet 1 of 1 )

URS Austrafia Pty. Ltd.

Phone: (07) 3243 2111 | Project No.:
Fax (07)3243 2199

Project Reference;

Alpha Coal Project - Qut-Of-Pit Tailings Storage

42626683 li
Excavater Contractor  Hills Mass Contracting Facility
Excavator Type: Logged By: - CD Relative Level: 328 mAHD Client:
Hitachi Checked By: RJR Coordinates: 7426345 mN k c I
0016 Date Started: ~ 26.7-14 451444 mE Hancoc oa
Date Finished:  25-7-11 Permit No: )
\
4 ¥ A
a ]
g g we | 5
o % | - E T = T SAMPLING
8 .:EI DESCRIPTION OF STRATA O G 8 E | ANDOTHER | COMMENTS
=g = |z U @ ® TESTING
fat a = < X W }—E
o S | & |BE|9z] &
2":3 3] o |so|dla¥ s
—328 SAND (SW), fine to medium grained, dark drown, with a trace of silt, et
moist, very kose (TOPSOIL)
|~ SAND (SW); fine o medium grained, well graded, Fight brown, witha
{race of sift, moist, loose (Alluvium) BS @ 0.4m
__________________________ TP28/2-01
SANDSTONE; very low to low strength, residual to completely |
weathered, grey moltied yeliow and red, fine fo medium grained [
(Colintea Sandstong) —
—327 il
becomes extremely fow to very low strength —
—326 MC:12.3%, LL:35%, PL:13%, P1:22%, LS:7.5+%, 42% Fines 2 BS @ 2.0m
TP28/2-02
325 —3
becomes medium to high strength, highly to moderalely weathered,
greyish brown
END OF TEST PIT at 3.5m {Refusal)
—324 — 4
323 o
TEST PIT SECTION TEST PIT TERMINATED AT:
Target Depth 1
Refusal
Flooding 1
Cavinglcollapse D
SAMPLE TYPE:
Bulk Sample BS
Tube Sample T8
Disturbed Sample DS
v,

NOTES: Soil classification via AS1726-1993
ABBREVIATIONS: MC: Moisture Content LL: Liquid Limit PL:Plastic Limit PI: Plasticity Index LS: Linear Shrinkage *: Crumbling occurred
+: Curiing occurred EG: Emerson Class MDD: Maximum Dry Density OMC: Cptimum Moisture Content k: t.aboratory Permeability

FA: Peak Friction Angle C: Cohesion




TESTPIT ALPRACOAL.GPJ GEOTECH.GDT 13/10/1 This drawing is subject to COPYRIGHTY, It remains the property of URS Australia Pty Ltd,

( Sheet 1 of 1 )

URS Australia Pty Ltd TEST PIT LOG TP29
URS Austratia Pty. Ltd. - Phone: (07) 3243 2111 | Project No.: Project Reference:
Fax: (07) 3243 2199 Alpha Coal Project - Out-Of-Pit Tailings Storage
42626683 Facility
Excavator Contractor  Hills Mass Contracting .
Excavator Type: Legged By: cD Relative Level: 338 mAHD Client:
Hitachi Checked By: RJR Coordinates: 7425340 mN
200LC Dale Started: ~ 26-7-11 452198 ME Hancock Coal
\ Dale Finished:  25-7-11 Pesmit No: : ) )
r = )
g gl &
pry & w = ]
] °é | — E T = 7 SAMPLING
S = DESCRIPTION OF STRATA 4] E 15518 E | ANDOTHER | COMMENTS
Ay L E]E %2 |YEsl 2 | TeESTING
W S| m |RE|SES &E |
o : (] O |no|dok og
—338T 0 (SWW); fine [0 medium grained, Wed graded, reddish browm, With ooy ™
| atrace of sil, dry, loose, rootiels (TOPSOI} AVAVAVa
Sitty SAND: fine to coarse grained, well graded, subroundad, dark R O Ay | I
reddish brown, low plasticity, moist fo wet, loose to medium dense A1.44
(Alluviuay) R BS @ 0.4m
MC:5.4%, PI: NP, EC:5, MDD: .87t/m3, OMC:8.5%, 25% Fines e TP29-01
337 1
I~ SAND (SW); fine to medium grained, well graded, Tght browm Motiad — Trereteter]
3235 grey, with some silt, fow plasticity, wet, loose to medium dense ettt .
(Residual) eveneen BS @ 2.0m
RI25250 TPZ9-02
|~ SANDSTONE; very low 1o Tow strenglh, completely to nighly weathered, .- ;
grey moitled reddish brown and yellow, fine to medium geained
(Colinlea Sandstone)
becomes medium sirength, moderately weathered, grey
L3235 END OF TEST PIT at 2.9m (Refusal) - 13
~334 -4
333 5
TEST PIT SECTION TEST PIT TERMINATED AT:
Target Depth (]
Refusal
Flooding ]
Caving/collapse ]
SAMPLE TYPE:
Bulk Sample BS
Tube Sample TS
Disturbed Sample DS
. J

NOTES: Soil classificalion via AS1726-1993
ABBREVIATIONS: MC: Moisture Content LL: Liguid Limit PL:Plastic Limit Pi: Plasticily Index LS: Linear Shrinkage *: Crumbling occurred
+: Curling oceurred EC: Emerson Class MDD; Maximum Dry Density OMC: Optimum Moisture Content k: Laboratory Permeability
FA: Peak Friction Angle C: Cohesion




TESTPIT ALPHACOAL.GPJ GEQTECH.GDT 13/10/11 This drawing is subjoct to COPYRIGHT. It remains the property of URS Australia Pty Ltd,

(" Sheet 1 of 1 )
URS Australia Pty Ltd | TEST PIT LOG TP30
URS Australia Pty. Ltd. Phone: (07) 3243 2111 | Project No.: Project Referenca: )
Fax (07) 3243 2169 Alpha Coal Project - Qut-Of-Pit Tailings Storage
42626683 Facility
Excavalor Contractor  Hills Mass Contracting .
Excavator Type: - Logged By: co ) Relative Level: 350 mAHD Client:
Hitacht Chacked By: RJR Coordinates: 7425346 mN
2001.C Dala Started:  23-7-11 ' 452946 ME Hancock Coal
L Date Finished:  23.7-11 Permit No: y
- = \
= 1
5 8 w2!| [ .
o - - % T = £ SAMPLING
e § DESCRIPTION OF STRATA 8] E 15518 E | ANDOTHER | GOMMENTS
2 z T ez |WEe~ 2 TESTING
a o E | <l [Xxwsl =3
o 3o |¥E (385 &2
© Q |won|da¥ o8
—350 Sitty SAND (SM); fine to imedium grafned, well graded, light brown, hd
moist, toose, rootlets (TOPSOIL)
BS @ 0.3m
TP30-01
| Silty SAND (SM); fina to medium erained, well graded, reddish brown,
low plasticity, moist, loose (Alfuvium)
349 1~ 53, GRAVEL (GW), finé to radion giained, subrounded o~ W
subangular, yeliowish brown, sand is fine gralned, with some clay, ;
moist, medium dense BS @ t.2m
MC: 8% 13% Fines TP30-02
" SANDSTONE; extremely low strenglh, residuaito completely  ~ |
L 248 weathered, grey meltled yafiow and red, medium to coarse grained
{Colinlea Sandstone}
becomes medium strength, moderately weathered, fi n_g_g@mg__d
END OF TEST PIT at 2.3m (Refusal) |
—347 —3
—346 —4
—345 —2
TEST PIT SECTION TEST PIT TERMINATED AT:
Target Depth ]
Refusal
Flooding ]
Cavinglcollapse ]
SAMPLE TYPE:
Bulk Sample BS
Tube Sample TS
Disturhed Sample DS
J

NOTES: Soil classification via AS1726-1993

ABBREVIAT]ONS MC: Moisture Content LL: Liquid Limit PL:Plastic Limit P Plasticity Index LS: Linear Shrinkage *: Crumbling ocsurred
+: Curling occurred EC: Emerson Class MDD: Maximum Dry Density OMC: Optimum Moisture Content k: Laboratory Permeability
FA: Peak Friction Angle C: Cohesion




( ' . Sheel 10f T )
URS Australia Pty Ltd TEST PIT LOG TP32
URS Ausiratia Ply. [1d. Phene: (07) 3243 2111 | Project No.: Project Reference: . o
Faxc (07) 3243 2199 Alpha Coal Project - Qut-Of-Pit Tailings Storage
42626683 Facility
Excavator Conracior  Hills Mass Contracting
Excavalor Type: Logged By: ch Relative Level: 322 mAHD Client:
Hitachl Checked By: RJR ' Coordinates: 7424596 mN k C I
2001.C Dale Started:  25-7-11 450597 mE Hancoc oa
L Dale Finished:  25-7-11 Permit dNo: y
7 o w
v 3]
by 8 w e @
Qe S| . |2=| E| ¢ | saweune
§: DESCRIPTION OF STRATA % :_:_5:, ; 5 E 8 § AND OTHER COMMENTS
B oy [ ﬁ E vt E«E Fé TESTING
2 2| & |BE|9E5 &2
- G Q |nw|dag 0B
—322 SAND (SW); fine to medium grained, welf graded, light brown, dry, very o]
| Joose, roollels (TOPSOIL) __ _ _ _ _ _ _ _ _ _ __ _ _ RN
SAND (SW); fine to medium grained, well gradad, yellowish browm, dry, [jsieieieie]
loose, roots (Residual) BOOH N BS @ 0.3m
nnaae TP32-01
DOOUEN
0'0.0'0'0. t—
.0.0.0’0.0
.Q...l‘l.l —
SN
321 |~ SARD [5Wi: i fo medium grainid, Wil 61ade0, orey moltied yailow ™ Tresererorel . |
and browm, with some silt, low plasticity, dry, dense shetetatetl
_S_AN_D§T6NE “extremely low strength, residual, grey motfied yeliow |- . :
and browm, fine to medium grained (SAND: fine to medium grained,
grey, mois!, dense) (Colinlea Sandsione)
—320
o
-l
=
o,
a
B
E
§ becomes very low to low strength, completely weathered
3319
g becomes low to medium strength, completely to highly weathered, grey
5
9@
5
1)
=
(2]
5
= END OF TEST PIT at 3.8m (Refusal) .
=
g[-318 —4
£ -
g -
O —
=]
g —
)
3 L
hil —
g —
5317 —5
o —
Rl
= ~
5 —
Ea T
k TEST PIT SECTION TEST PIT TERMINATED AT;
% Target Depth ]
g Refusal
8 Flooding ]
g_ Cavinglcollapse ™
2
Q SAMPLE TYPE:
I
o,
= Bulk Sampte BS
& ube Sample
3 Tube Samp! TS
i Disturbed Sample - DS
J

NOTES: Soil classification via AS1726-1993

ABBREVIATIONS: MC: Moisture Gontent LL: Liquid Limit PL:Plastic Limit PI: Plasticity Index LS: Linear Shrinkage *: Grumbling occurred
+: Curling occurred EC: Emerson Class MDD: Maximum Pry Density OMC: Optimum Moisture Content k: Laboratory Permeability
FA: Peak Friction Angle C: Cohesion




( Sheet10f 1 )
URS Australia Pty Ltd TEST PIT LOG TP31
URS Austratia Ply. Lid. Phona: (07) 3243 2111 ] Project No.: Project Reference:
Fax (07) 32432199 Alpha Coal Project - Out-Of-Pit Tailings Storage
42626683 Facility
Excavator Contractor  Hills Mass Contracting
Excavator Type: Logged By: ch Relative Level: 364 mAHD Client:
Hitachi Checked By: RJR Coordinates: 7425346 mN
20016 Date Started:  23-7-11 ' 453699 mE Hancock Coal
Date Finished:  23-7-11 Permit No: )
r © N
0 gl B
= o we | g
o | - ‘z( T = £ SAMPLING
WE DESCRIPTION OF STRATA 0 E S5 (-8 E | ANDOTHER | COMMENTS
2d | E |22 |85 E| TEsTING
a o [ ﬁ WX wesl %
B 3| & |9 |35] &2
. ] Q |»o Aol o2
—364 Silty SAND (SMJ: Tine lo medium grained, vt graded, browm, mois, o~
leosa, rootiets (TOPSOIL) %
™ Silty SAND (SM); Tine to medium grained, wel graded, reddish brown, ™ |- - 11t .
low plasticity, moist, loose {(Alluvium) — BS @ 0.4m
— TP31-01
—363 —1
| Silty SAND (SM); fine to medium grained, well graded, brown, with ~— I
some fine to medium grained and rourkied to subrounded gravel, dry {o N
moist, loose (Residual) |
362 —2
o —
)
£ -
a
| I -
E SANDSTOCNE; exdremely low strength, residual, red motiled yellow and |
@ brovwn, fine to medium grained (Gravelly SAND: fine to medium |
=] grained, reddish brown, with some sitt, meist, dense to very dense) I
5 —361 {Colintea Sandsione) : 3
4 L
& — BS @3.2m
) — TP31-02
2 .
2 —
n
2 -
E —
= —
Z|—360 ‘t—4
@ -
z L
] -
Q —
8
b I
8 L
=]
-z END OF TEST PIT at 4.7m (Target Depth) —
=) [
£ -
£[-359 —5
o —
r B
= |
5 -
]
= TEST PIT SECTION IEST PIT TERMINATED AT;
g Target Depth
g Refusal ]
& Flooding ]
g Caving/collapse ™
2
Q SAMPLE TYPE:
X
3 Bulk Sample © BS
£ Tube Sample TS
i Disturbed Sample DS
J

.
MNOTES: Soil classification via AS1726-1993
ABBREVIATIONS: MC: Moisture Content LL: Liquid Limit PL:Plastic Limit Pl: Plasticity Index LS: Linear Shrinkage *: Grumbling occurred
+: Curling occurred EC: Emerson Class MDD; Maximum Dry Density OMC: Optimum Moisture Content k: Laboratory Permeability
FA: Peak Friction Angle C: Cchesion
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(~ Sheet 10f 1 )
URS Australia Pty Ltd TEST PIT LOG TP33
URS Australia Pty. Ltg, Phone: (0713243 2111 | Project No.: Project Reference:
Fax: (07) 3243 2189 Alpha Coal Project - Out-Of-Pit Tailings Storage
] 42626683 Facility
Excavator Contracter  Hills Mass Contracting
Excavator Type: Logged By: ¢D Relalive Level: 349 mAHD Clieat:
Hitachi Checked By: RJR Coordinates: 7424595 mN
woLc Defe Started:  25-7-11 » 452184 ME Hancock Coal
Date Finished:  25-7-11 Permit No: . )
-
y n: N
w ul
7 8 we& | K
Qs S 1 - |Zz| 2| g | SAMPLING
4 = DESCRIPTION OF STRATA 0 E|SE |2 E | ANDOTHER | COMMENTS
aw : | E |%2 |¥5s| & | TESTING
[a] 0. = ﬁ W [ Wws| -
W 5| & |32 (355 58 -
- O Q |$o|aall ob
—349 SAND {SW): fine to medium grained, well graded, dark brown, witha v i
trace of silt, moist, very loose, roollets (TOPSOIL) aavai il
A
__________________________ NANE
SAND (SW); fine to medium grained, well graded, light yelowish i BS @ 0.4m
brown, with a trace of silt, meist, loose, rootlets (Alluvium) o TP33-01
—348 , at—1
™ Bandy GRAVEL (GW); poarly graded, subrounded 1o subangufar, sand S \@-{
Is fine to medium grained, brown, with some silt, moist, medium dense q—b‘ ot BS @ i.2m
to dense {Residual) P~ .-S TP33-02
(\MC:9.4%, EC2, 7% Fines . __ _ __ _ | .
SANDSTONE; extremely low sitrength, restdual, yeliowish brown |
mottled grey, fine to medium grained (Colinlea Sandstone) B
—347 o
becomes very low to low strength, completely weathered, grey moltled ~
light yeliow ‘N
becomes medium to high strength, highty to comgletely weathered L
—346 END OF TEST PIT at 2.9m (Refusal) —3
—345 —4
—344 -
TEST PIT SECTION TEST PIT TERMINATED AT:
Target Depth ]
Refusal
Filooding |:|
Caving/collapse ]
SAMPLE TYPE:
Bulk Sample BS
Tube Sample TS
Disturbed Sample DS
J

\.
NOTES: Soil classification via AS1726-1993
ABBREVIATIONS: MC: Moisture Content LEL: Liguid Limit PL:Plastic Limit PI: Plasticity index LS: Linear Shrinkage *: Crumbling occurred
+: Curling ocourred EC: Emerson Class MDD: Maximum Dry Density OMC: Optimum Moisture Content k: Laboratory Permeability
FA: Peak Friction Angle C: Cohesion




[ Sheet1of 1 )
URS Australia Pty Ltd TEST PIT LOG TP34
URS Austratia Pty. Ltd. . Phone: (07) 3243 2111 | Project No.: ) Project Reference:
Fax (07) 3243 2199 Alpha Coal Praject - Out-Of-Pit Tailings Storage
42626683 Facility
Excavator Contractor  Hills Mass Contracting
Excavator Type: Logged By: cD Relative Lavel: 350 mAHD Clignt:
Hitachi Checked By: RJR Coordinates: 7424595 mN
200 LC Dale Started:  25-7-11 452949 mE Hancock Coal
Date Finished:  25.7-11 Permit No: .
\, v,
r Y ™)
= |
y 8 w i
o« | " E - = £ SAMPLING
3 ;IE— DESCRIPTION OF STRATA Q E > 5 = 8 E AND OTHER COMMENTS
al T | E |%2 |¥Gs| 2| TesTnG
o S|4 |2 385 5 ,
o] O | |daZ =11
—350Tmp (SW; fine to medium grained, well graded, brown, vith a trace e ™
silt, dry, koose, rootlets (TOPSOI) A
A
__________________________ AR Y
SAND (SW); fine to medium grained, well graded, reddish brown and . |
grey, with some silt, meist (Afluviumy B - BS @ 0.5m
. — TP34-01
becomes moist fo wet . |
. “349 : :— ’t BS@1m
__________________________ ' TP34-02
SANDSTONE; extremely low strength, residual, grey mottled red and . | Groundwaler
yeliow, fine fo medium grzined, silty {Colinlea Sandstong) | ponding at soilfrock
1 interface
MG:10.7%, 229% Fines | BS @ 1.5m
- TP24-03
—348 becomes fow to medium strength, highly fo moderately weathered :"2
END OF TEST PIT at 2.2m (Pt Collapsing) —
—347 —3
346 —4
—345 —5
TEST PIT SECTION TEST PiT TERMINATED AT:
Target Depth I:]
Refusal ]
Fiooding ]
Cavinglcollapse
SAMPLE TYPE:
Bulk Sample BS
Tube Sample TS
Disturbed Sample ps
R

TESTPIT ALPHACOAL.GPJ GEOTECH.GDT 13/10/11 This drawing s subject to COPYRIGHT. It remains the property of URS Australia Pty Ltd.

.
NOTES: Soil classification via AS1726-1993
ABBREVIATIONS: MC: Moisture Content LL: Liquid Limit PL:Plastic Limit PL; Plasticily Index LS: Linear Shrinkage *: Crumbling occurred
+: Curling ccourred EC: Emerson Class MDD: Maximum Dry Density OMC: Optimum Moisture Content k: Laboratory Permeability
FA: Peak Friction Angle C: Cohesion




( : Sheet # of 1 )
URS Australia Pty Ltd | TEST PIT LOG TP35
URS Austrafia Ply. Ltd. Phona: {07) 3243 2111 | Project No.: Profect Reference:
Fax: (07) 3243 2199 Alpha Coal Project - OQut-Of-Pit Tailings Storage
- 42626683 Facility
Excavator Contraclor  Hills Mass Contracting
Excavalor Type: Logged By: cD Relative Level: 363 mAHD Client:
Hitachi Checked By: RJR Coordinales; 7424588 mN
201G Date Staded: 26711 453696 mE Hancock Coal
Date Firished:  25-7-11 . Permit No: )
r . 5 N
[d
o _ g wi | [
[a) ‘:E‘ | _ E T = T SAMPLING
8 = DESCRIPTION OF STRATA (J_J: E = la 1'1_1 8 E AND OTHER COMMENTS
2 o - o
Fat g o ,E ﬁ E ¥ [ﬁ"s ,_E TESTING
L& é o ¥ |[O=Z9] o
. w | T (owg] 08
o @ Q oo 0o
—363 Sifty SAND (SM); fine {0 coarse grained, well graded, ight browm, with 0
a trace of fine fo medium grained gravel, dry, loose, reotlets
noesolly /
Gravelly SAND (SW); fine lo coarse grained, well graded, rounded, BS @0.3m
gravel is fine to medium grained, with some sit, moist, medium dense TP35-01
{Alluvial)
3602 |~ Siity SAND (SM); finé (o coarse grained, well graded, rounded, o~ [-] .13 1
plasticity, molst, medium dense to dense (Residual) AR
JAHIE BS @1.1m
__________________________ Cl TP35-02
SILTSTONE; medium strength, moderately to sightly weathered, grey [ % ;5 § 3;_
stained red and yeliow (Colinlea Sandstone) 5 folle;
END OF TEST PIT at 1.5m (Refusal) ...
361 —2
o B
-
= e
[ 9
@ -
% -
4 |
w
2 -
21360 3
4 .
[+] L
g -
& —
2
. —
fig
g -
E —
£[-359 —4
[
i L
g -
o -
2
b -
2 L.
o
ES L
hii] -
g L
5358 ]
Rl —
2 .
= ”
5 -
@
. TEST PIT SECTION TEST PIT TERMINATED AT:
im}
% Target Depth ]
£ Refusal
& Flooding |:|
% Cavinglcollapse ]
3
2 SAMPLE TYPE:
T
o
2 Bulk Sample BS
g Tube Sample 18
o Disturbed Sample ps
y,

\.
NOTES: Soil classification via AS1726-1993
ABBREVIATIONS: MC: Moisture Content LL: Liquid Limit PL:Plastic Limit PI: Plasticity Index LS: Linear Shrinkage *“: Crumbling occurred
+: Curling occurred EC: Emerson Class MDD: Maximum Dry Density OMC: Optimum Moisture Content k: Laboratory Permeability
FA: Peak Friction Angle C: Cohesion
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( Sheat 1 of 1 )
URS Australia Pty Ltd TEST PIT LOG TP37
URS Auslralia Ply. Ltd. Phone: {07) 3243 2111 | Project No.: Project Reference:
Fax {07) 3243 2199 Alpha Coal Project - Out-Of-Pit Tailings Storage
42626683 Facility
Excavalor Contractor  Hills Mass Contracting ‘
Excavalor Type: Logged By: cD Relalive Level: 320 mAHD Client:
Hitacht Checked By: RJR Coordinates: 7423846 mN
200LC Date Stated: 26711 451450 mE Hancock Coal
Date Finished; 25-7-11 Permit No:
. w
r v ™y
7 [}
5 2 wE| L
ot s . E T = £ SAMPLING
o ;Iﬁ DESCRIPTION OF STRATA Q E |55 = o £ | ANDOTHER | COMMENTS
gy T | £ |%2|¥<| 2| 1ESTING
i ws] -
ol S| & |22(3E5 53
o 3] Q |wwn |daX =13
—329smp (SPY, fine grained, poorly graded Tght browm, with a trace of i, oo Y
dry, very loose, rootlets (TOPSOIL) AV
Silty SAND (SM); fine grained, poorty graded, light brown and grey, fow |- -] 1--]l—
plasticity, dry, loose to medium dense (Alluvium) A1 44
| _MC3.1%,40%Fines . __ ____ ______ BS @ 0.4m
SAND (SP); fine grained, poory graded, dark brown, with a trace of silt, TP37-01
moist, medium dense to dense (Residuaf)
328 1
BS @ 1.2m
TP37-02
becomes dense N
—327 2
|~ SANDSTONE; very low to medium strength, completely totighly |- |
weathered, grey mottled yellow, red and brown, fine o medium grained 70007
395 Colin nastone) / L3
END OF TEST PIT at 2.8m (Refusal) -
—325 —4
—324 —5
TEST PIT SECTION TEST PIT TERMINATED AT:
Target Depth []
Refusal
Ficoding D
Caving/collapse ]
SAMPLE TYPE:
Bulk Sample BS
Tube Sample TS
Disturbed Sample bs
",

-NOTES: Soil classification via AS1726-1993
ABBREVIATIONS: MC: Maisture Content LL: Liquid Limit PL:Plastic Limit PI: Plasticity Index LS: Linear Shrinkage *: Crumbling occurred
+: Curling oceurred EC: Emerson Class MDD: Maximum Dry Density OMC: Optimum Moisture Content k: Laboratory Permeabllity
FA: Peak Friction Angle C: Cohesion




( Sheet 1 0f 1 )
URS Australia Pty Ltd TEST PIT LOG TP38
URS Australia Ply. Ltd. - Phone: (07} 32432114 | Project No.: Project Reference:
Fax: (07) 3243 2199 Alpha Coal Project - Qut-Of-Pit Tailings Storage
— 42626683 Facility
Excavalor Contractor  Hills Mass Contracting
Excavatar Type: Logged By: ch Relative Level: 335 mAHD Client:
Hitachi ) Checked By: RJR Coordinales: 7423844 mN I
20016 Date Sterted:  24-7-14 452195 mE Hancock Coa
Date Finished: 24-7-11 Permit No: y
9 N
4 . % N
L)
5 8 we | b
fa R | - E I = £ SAMPLING
u ..% DESCRIPTION OF STRATA © E = G = E E | ANDOTHER | COMMENTS
s} I W =~
n% E | £ "ﬁ‘ z |Yhs ,_% TESTING
&Y 2| b | 2E|S&g| &3
~ 0] O |Hojaak fat:)
—335 SAND (SW); fine fo medium grained, wellgraded dark brown, with R~ Y
|_some s, molst, boose, roollels (TOPSOILY _ ' _ RNAAS
SAND {SW); Tine to msedium grained, we!l graded, fight brown, with a evenerene]
_trace of to some sill, moist, loose to medium dease (Resmfual) etetetet]
ROCCHN I BS @ 0.4m
el TP38-01
233 4__STAN_D§I6N"E-?EeTfi|HﬁG hiah strength, highty to slightly weathered. |- :- . 1
grey moltled red and yeliow, fine to madium grained (Colinlea / |
Sandstone) —
END OF TEST PIT at 1.0m (Refusal) -
333 —2
—332 3
—331 —4
330 5
TEST PIT SECTION TEST PIT TERMINATED AT:
Target Depth ]
Refusal
Flooding ™M
Caving/collapse ]
SAMPLE TYPE:
Bulk Sample BS
Tube Sample TS
Disturbed Sample DS
”

TESTF’IT ALPHACOAL.GPJ GEOTECH.GDT 13/10/11 This drawing is subject to COPYRIGHT, It remains the proparty of URS Australia Pty Ltd,

NOTES Soll classification via AS1726-1993
ABBREVIATIONS: MC: Moisture Content LL: Liquid Limit PL:Plastic Limit P1 Plasticity Index LS: Linear Shrinkage *: Crumbling occurred
+: Curling occurred EC: Emerson Class MDD: Mammum Dry Density OMC: Optimum Mojsture Content k: Laboratory Permeability

FA: Peak Friction Angle C: Cohesion




r Shest 1 of 1 )

URS Australia Pty Ltd TEST PIT LOG TP39
URS Austratia Ply, Ltd. Phone: (07} 32432111 | Project No.: Project Reference:
Fax (07} 3243 2199 Alpha Coal Project - Out-Of-Pit Tailings Storage
: 42626683 Facility
Excavator Contractor  Hills Mass Contracting
Excavator Type: Logged By: cb Relative Level: 34f mAHD Client:
Hitachi Checked By: RJR Coordinates: 7423845 mN
200LC Date Stated:  25-7-14 452946 mE Hancock Coal
L Date Finished:  25-7-11 Permit No; )
7 o '
s -l
o 8 wel
o ¥ - o - |Z2x| E £ | SAWPLING -
u E DESCRIPTION OF STRATA 0 E |SE (-2 € | ANDOTHER | COMMENTS
EE £ | & "5‘5 Wrol 2| TESTING
w é o x |[OZ8| ng
. J w T = |owWdl O
G 9\ B (o LE Qg
—341 SAND (SP); fine grained, poorly graded, dark grey, with atrace of sifl, |2 v Next to Creek Bed
dry, very loose, rootlets (TOPSOIL) A offset 10m
|~ SAND (5F); fine grained, poorly graded, rounded, grey, wilh a trace of
sift, dry, loose to medium dense (Residual)
BS @ 0,6m
TP39-01
—340
" SANDSTONE; exirernely low to very low strengh, residual o~
completely weathered, grey mottled yellow, fine to medium grained BS @ 1.3m
{Colinlea Sandstone) TP39-02
MC:8.2%, 45% Fines
becomes very kow to low strength, completely to highly weathered, grey
mottled yellow and red
—339
g becomes medium to high strength, moderately o slightly weathered, Strong Resisitance
p grey :
3, END OF TEST PIT at 2.4m (Refusal) .
g [
T .
7]
% -
2[-338 —3
> |
g -
% -
2 -
2 —
(<]
g -
4] —
5337 —4
© -
i —
o -
O
e -
po -
k-1 -
£
3 -
h] -
£ L
5336 —5
- —
R
& N
5 u
&
= TEST PIT SECTION TEST PIT TERMINATED AT:
Q
z Target Depth ]
ulaJ Refusal
& Ficoding ]
g Cavinglcotlapse []
2
2 SAMPLE TYPE:
o .
3 Bulk Sample BS
g Tube Sample TS
i Disturbed Sample DS
v,

\,
NOTES: Soil classification via AS1726-1993
ABBREVIATIONS: MC: Moaisture Content LL: Liquid Limit PL:Plastic Limit Pl: Plasticity Index LS: Linear Shrinkage *: Crumbling occurred
+ Curling oceurred EC: Emerson Class MDD: Maximurn Dry Density OMC: Optimum Moisture Content k: Laboratory Permeability
FA: Peak Friction Angle C: Cohesion :




[ Sheet 1 of 1 )
URS Australia Pty Ltd TEST PIT LOG TP40
URS Aus'rafia Ply, Ltd. Phone: (07) 3243 2111 | Project No.: Project Reference:
Faic (07) 3243 2199 Alpha Coal Project - Out-Of-Pit Tailings Storage
- 42626683 Facility
Excavator Confractor  HIlls Mass Contracting
Excavator Type: Logged By: cD Relative Level: 351 mAHD Client:
Hitachl Checked By: RJR Goordinates: 7423671 mN
2001.C Dale Started: ~ 23-7-11 : 453520 mE: - Hancock Coal
Date Finlshed:  23-7-11 Permit No: )
'
4 : " -
7 w
3 8 W E G
o & a - |2z| = z | SAMPLING .
8 ﬁ- DESCRIPTION OF STRATA o E = S k 8 £ AND OTHER COMMENTS
ad T | E |%2|%Ehe| S| TESTING
4 s & [2E|558 &
o' o |®» h|Eag az
—351 SAND (SP}; fine to medium grained, poorly graded, light grey, with ) hd
soma silt, dry, loose (Residual) :
BS @ 0.3m
TP40-01
—350 1
becomes grey mottled yellowish brown, dense to very dense
348 I~ SARDETONE: Siirermely low sicengih, completaly woaiered, gray —2
mottled yellow and reddish brown, fine to medium grained (Colinlea B
d Sandstone) )
= =
g- —
£ . -
% becomes medivm strength, highly weathered, thinly laminated BT [
3 .
b END OF TEST PIT at 2.8m (Refusaly |
21348 —3
4 L
g .
=] —
a f—
@
5 L.
2 L
[Z]
g |
£ i
= -
5347 —4
3 -
fe] —
L]
e -
31 —
% b
e -
5346 —5
b —
E —
5 -
&
g TEST PIT SECTION TEST PIT TERMINATED AT:
2]
z Target Depth []
g Refusal
& Flooding 1]
g_ Cavinglcollapse 1
3
2 SAMPLE TYPE:
I
o,
2 Bulk Sample Bs
E Tubhe Sample TS
i Disturbed Sample DS
v

.
NOTES: Soil classificalion via AS1726-1993
ABBREVIATIONS: MC: Moisture Content LL: Liquid Limit PL:Plastic Limit PI: Plasticily Index |.S: Linear Shrinkage *: Crumbling occurred
+: Curling oceurred EC; Emerson Class MDD: Maximum Dry Density OMC: Optimum Moisture Content k: Laboratory Permeability
FA: Peak Friction Angle C: Cohesion
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URS Australia Pty Ltd TEST PIT LOG TP41
URS Awstrafa Ply, Lid. Phone: {07) 3243 2111 | Project No.: Project Referance: .
Fax {07) 3243 2192 Alpha Coal Project - Qut-Of-Pit Tailings Storage
42626683 Facility ’ .
Excavator Contractor  Hills Mass Contracting
Excavalor Type: Logged By: cD Relative Level: 323 mAHD Client:
Hitachi Checked By: RJR Coordinates: 7423096 mN
2001.C Dale Stated: 267+ ' 450699 mE Hancock Coal
Date Firished:  25-7-11 Parmit No: )
o
r p” ™
0 z| &
= o ws|
[a} fé | — E T = T SAMPLING
g = DESCRIPTION OF STRATA % E = '5 T 8 g AND OTHER COMMENTS
=2 P =
3O E | E EE v e B TESTING
25 : | b [DF 543 &
. _ o a |#wo |6l o
—323T 5o SW), fine to medium grained, well graded, Gark biown, wiln v
|_some silt, molst, loose, rootlets (TOPSOIY) _ - (AR
SAND (SWh; fine to medium grained, well graded, light brown, with a
teace of sitt, moist, loose 1o medium dense (Alluvial}
' BS @ 0.5m
TP41-01
|~ SAND (SW; fine 1o medium grained, veil graded, grey mottied yeliow
309 or red, with some silt, moist, dense to very dense (Residual)
I~ SANDSTONE; exiremely Iow 1o very low strength, residual o™~
321 compietely weathered, grey with rare yeliow and red motiles, fine to
medium grained (Colinlea Sandstone) |
2 MC:17.0%, 41% Fines - BS@22m
J = TP41.02
5 :
2 ‘ i
% pecomes medium to high strenglh, highly to moderately weathered, et I
E grey o om et et Ui
¢ END OF TEST PIT at 2.8m (Refusal) n
3[320 —3
4 -
5 -
& -
2
2 -
o
g L
53 -
g 319 —4
&
& L
o L
« —
e
o L—
& -
L
z —
R4 —
£ -
£[-318 —5
o —
K]
F -
5 C
&
= TEST PIT SECTION TEST PIT TERMINATED AT:
o
(4]
z Target Depth ]
g Refusal
a Flooding 1
% Caving/collapse ]
2
Q SAMPLE TYPE:
xI
o
2 Bulk Sample BS
E Tube Sample TS
i Disturbed Sample ps
v,

NOTES: Soll classification via AS1726-1993
ABBREVIATIONS: MC: Moisture Content LL: Liquid Limit PL:Plastic Limit P: Plasticity Index LS: Linear Shrinkage * Crumbling occurred
+: Curling occurred EC: Emerson Class MDD: Maximum Dry Densily OMC: Optlimurn Moisture Content k: Laboratory Permeability

FA: Peak Friction Angle C: Cohesion




(" Sheet 1of T )
URS Australia Pty Ltd | TEST PIT LOG TP42
URS Australia Ply. Ltd. Phone: {07) 3243 2111 | Project No.: Project Reference:
Fax: {07) 3243 2199 Alpha Coal Project - Out-Of-Pit Tailings Storage
42626683 Facility
Excavator Conltractor  Hills Mass Contracting
Excavator Type: Logged By: CcD Relative Level: 329 mAHD | client:
Hitacht Checked By; RJR Coordinates: 7423095 mN
0L Date Started: ~ 25-7-11 451445 mE Hancock Coal
L Data Finished:  25-7-11 Permit No; y
r © ™
w 1w
o 8 wé m
[a] ﬂé = _ 5 1 = £ SAMPLING
] = DESCRIPTION OF STRATA 8) E 551 E E | ANDOTHER | COMMENTS
b= T o [T =
a lg o E ﬁ lZu ¥ E~E }"E TESTING
L fir é [N r |O=ZO o
[ M) ITFE |Cng] 02
o ‘ O % W |ooxl O
—329 SAND (SW); fine to medium grained, well graded, dark brown, with avavava il
some silt, dry, loose fo very loose, rootlels (TOPSOIL) aavava B
__________________________ AV
SAND (SW); fine to mediurn grained, well graded, pale brownish grey, BS @ 0.3m
with some siit, low plasticity, dry, loose (Alluviumy} TP42-01
|~ SAND (SW); fine to medium grained, well graded, groy mollied yeliow
298 or red, with some siit, moist, very dense (Residual) L1
|~ SANDSTONE, exiremely fow 1o very low strength, Tesidualto -~
completely weathered, greyish brown mottled yeliow and red, fine to
medium grained {Colintea Sandstons)
becomes low to megdium strength, completely to moderately weathered
327 END OF TEST PIT at 1.9m (Refusal) —9
. -
B L
E —
8 L
E |—
B L
X L
W
% —
2[-326 3
> L
[ —
g L
[+
2 L
5 I
£ —
o
2 -
£ _
= -
5325 _—4
£ -
S -
0 —
2
g —
e
3 =
i} L
g B
5324 —5
o —
= [~
S —
)
= TEST PIT SECTION IEST PIT TERMINATED AT:
[a]
@
s Target Depth 1
P Refusal
@ Floading 7
& Caving/collapse ]
2
% SAMPLE TYPE:
& .
E4 Bulk Sample . BS
3 Tube Sample TS
@ Disturbed Sample DS
w,

NOTES: Soil classification via AS1726-1993
ABBREVIATIONS: MC: Moisture Content LL; Liquid Limit PL:Plastic Limit P): Plasticity Index LS: Linear Shrinkage *: Crumbling occurred
+: Curling ocourred EC: Emerson Class MDD: Maximum Dry Density OMC: Optimum Moisture Content k: Laboralory Permeability
FA: Peak Friction Angle C: Cohesion .
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URS Australia Pty Ltd TEST PIT LOG TP43
URS Austratia Pty. Ltd. Phone; (07)3243 2111 | Project No.: Project Reference:
Fax (07) 3243 2169 Alpha Coal Project - Ouf-Of-Pit Tailings Storage
. 42626683 Facility
Excavator Contractor  Hills Mass Contracting
Excavator Type; Logged By: cD Relative Level: 338 mAHD Client:
Hitachi Chacked By: RJR Coordinales: 7423094 mN
200LC Date Started;  24-7-11 452195 mg Hancock Coal
L Date Finished:  24-7-11 ) Permit No: )
4 m i’
5 1
s g fw & m
o« | — :"—-t T = 5 SAMPLING
u f DESCRIPTION OF STRATA o E 55 |8 E | ANDOTHER | COMMENTS
2 I o W= 2 '
as g | £ E: Z ¥ he ,_% TESTING
2 ® | b |EE Sy &2
(] QO |éo|do¥ 08
—338 SAND (GW); fine to medium grained, well graded, pale brewn, with a el
trace of sift, dry, loose, rootlels (TOPSOIL) A
__________________________ A
Silty SAND {S#M); fine to medium grained, well graded, greyish brown IEREIN
mottied yellow and red, with a few cobble-sized fragments of .
sandstone, dry, dense (Residual) |
MC:8.2%, 38% Fines | BS @ 0.6m
__________________________ TP43-01
SANDSTONE; medium fo high strength, moderately to sfightly . | Bucket Ripping
| 337 weeathered, reddish brown, fine {o medium grafned (Colinlea 1
\Sancstone) [ N
END OF TEST PIT at 1.0m (Refusal) |
—336 —2
335 —3
334 —4
—333 —5
TEST PIT SECTION TEST PIT TERMINATED AT:
Target Depth 1
Refusal
Flooding ]
Caving/coliapse ]
SAMPLE TYPE:
Bulk Sample BS
Tube Sample T8
Disturbed Sample DS
s

\,
NOTES: Soil classification via AS1726-1893
ABBREVIATIONS: MC: Moisture Content LL: Liguid Limit PL:Plastic Limit PI: Plasticity Index LS: Linear Shrinkage *: Crumbling occurred
+: Curling occurred EC: Emerson Class MDD: Maximurn Dry Density OMC: Optimum Moisture Content k: Laboratory Permeability
FA: Peak Friction Angle C: Cohesion




TESTPIT ALPHACOAL,GPJ GEQTECH.GDT 13/10/11 This drawing is subject to COPYRIGHT. It remains the property of URS Australiz Pty Ltd,

" . Shest1 0f 1 )
URS Australia Pty Ltd TEST PIT LOG TP44
URS Auslralia Ply. Lid. Phone: (07) 3243 2111 | Project No.: Project Reference:
Fax (07) 3243 2199 Alpha Coal Project - Out-Of-Pit Tailings Storage
42626683 Facility
Excavalor Contractor  Hills Mass Contracting
Excavator Type: Logged By: cD Refative Level: 353 mAHD Client:
Hitachi Checked By. RJR : Coordinates: 7423095 mN .
20010 Date Started:  24-7-44 452947 mE Hancock Coal
Date Finished:  24-7-11 Permit No: y
.
y a: ‘
© £l B
= o w1l w
o a — E T = T SAMPLING
3 i— DESCRIPTION OF STRATA &) E = *(3 5 8 E AND OTHER COMMENTS
=] I 14 - ’
% E | E |55 |8L5| o | eSO
Bc g | & |BE(3gY &
N 0] a |bo|dal =t
—363 Gravely SAND (SW); fine to medium grained, well graded, light brown, hd
with a trace of silt, dry, lcose, a few rooliets (Alluvium)
|~ Sandy GRAVEL (GPY, fine grained, well graded, subrounded fo ~
angular, dark brown, sand Is fine to medium grained dry, medium
| densetodense BS @ 0.5m
SANDSTONE; very kew to low strength, completely wéathered, yellow TP44-01 Bucket Ripping
mottied red and grey, fine grained |
352 | pecomes tow strength, completely weathered, grey - 1
becomes very kow to low strength, highly weathered ™
Bucket Ripping
END OF TEST PIT at 1.5m (Refusal) |
351 —2
—350 —3
—349 —4
—348 —5
TEST PIT SECTION TEST PIT TERMINATED AT:
Target Depth ™
Refusal
Flooding |:|
Cavinglcollapse ]
SAMPLE TYPE:
Bulk Sample BS
Tube Sample 8
Disturbed Sample DS
v,

\,
NOTES: Soil classification via AS1726-1993
ABBREVIATIONS: MC: Moisture Content LL: Liquid Limit PL:Plastic Limit Pl Plasticity Index LS: Linear Shrinkage *: Crumbling occurred
+: Curling oceurred EC: Emerson Class MDD: Maximum Dry Density OMG: Optimum Moisture Content k: Laboratory Permeability
FA: Peak Friction Angle C: Cohesion




TESTPIT ALPHACCAL GPJ GEGTECH.GDT 13410711 This drawing is subject to COPYRIGHT, It remains the property of URS Australia Pty Ltd.

( ] G Sheet 10f 1 )
URS Australia Pty Ltd TEST PIT LOG TP45
URS Austratia Pty Ltd. ' Phene: (07) 3243 2111 | Project No.: Project Reference: '
Fax: (07) 3243 2199 Alpha Coal Project - Qut-Of-Pit Tailings Storage
42626683 Facility
Excavator Conlracior  Hills Mass Gontracting
Excavator Type: .Logged By: cb Relzative Level: 361 mAHD Client:
Hitachi Checked By: RJR Coordinates: 7423100 mN k C I
200L6 Date Stated: ~ 24-7-11 453459 mE Hancoc oa
Date Finished:  24-7.11 Permit No: )
.
f - | h
= u
) 8 w i
Q% 3 - |Zz| = g | SAMPLING
8 £ DESCRIPTION OF STRATA ) E 155+ 8 £ | ANDOTHER | COMMENTS
=In T | = |gz|UES 2| 1ESTING
= . ﬁ 1] w= t—-g
A 2| W | $E|(S&g b3
- 5] O | $o|cal ag
~361- Siity SAND (SM); Time to medium grained, well graded, reddish brown, oo
dry, loose (TOPSOIL) AL
AEAY AN
A BS @ 0.3m
A TP45.01
__________________________ ANAVANA
Clayey SAND (SC); fine to medium grained, well graded, grey moltied ://// sl
yellow and red, with some slit, low plastcitiy, dense (Residual) 7 270
—360 A1
st BS@1.1m
i TP45-02
becomes very dense L ': /;___
END OF TEST PIT at 1.7m (Refusal - Sandstone) = .
—359 2
—358 —3
—357 —4
—356 —5
TEST PIT SECTION JEST PIT TERMINATED AT:
_Target Depth 1
Refusal
Flooding ]:I
Cavingfcollapse [
SAMPLE TYPE:
Bulk Sample BS
Tube Sample T8
Disturbed Sample . DS
o

NOTES: Soil classification via AS1726-1993 .
ABBREVIATIONS: MC: Moisture Content LL: Liguid Limit PL:Plastic Limit PI: Plasticity Index LS: Linear Shrinkage *: Crumbling occurred N
+: Gurling occurred EC: Emerson Class MDD: Maximum Dry Density OMG: Optimum Moisture Content k: Laboratory Permeabitity

FA: Peak Friction Angle C: Cohesion
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URS Australia Pty Ltd TEST PIT LOG TP46
URS Auslrafia Ply. Ltd. Phone: {(07) 3243 2111 | Project No.: Project Reference:
Fax: {07) 3243 2199 Alpha Coal Project - Qut-Of-Pi Tailings Storage
42626683 Facility
Excavator Contractor Hills Mass Contracting
Excavator Type: Logged By: cD Relative Level: 342 mAHD Client:
Hitachf - Checked By: RJR Coordinates; 7422346 N
200L.C Date Started: ~ 24-7-11 452199 mE Hancock Coal
Date Finished: 24-7-11 Permit No;
\_ . v
o Ny
= T
oy 8 w & o
o | = |Zz| = £ | SAMPLING
5] _% DESCRIPTION OF STRATA Q E |56 g E | ANDOTHER | COMMENTS
= T o TR =
a E o E ﬁ E ¥ ﬁ“s }__% TESTING
& 2| b |EE|3Fg &3
_ 0] 0O |»w|faog A
—342 SAND (SW), fine to medium grained, well graded, reddish brown, with 0L 0
a frace of silt, dry, loose, rootlets (TOPSOIL) %_
AN AV
| o 85 @0
N I TP46-01
AEAY AN
N2
NAZE
AN, I
__________________________ AAVAVA
341 SAND (SW); fine to medium grained, well graded, red to reddish L
brown, with a trace of to some sill, moist, loose {o medium dense N
| (Mviuw
Clayay SAND {SC); fine to medium grained, well graded, yeliowish L
browm, low plasticity, meist to wel, medium dense (Residual) B
MG:16.9%, LL:22%, PL:i5%, Pl.7%, L8:3.0°%, 32% Fines : BS@ 1.7m
I~ TP46-02 Gn:mndv.*atefock
ponding at soilin
-340 —2 interface
SANDSTONE: medium {o high strangth, moderately to stiahfly feare.
bz vreathered, grey moliled yelow and red, fine {0 medium grained l
- {Colinlea Sandsione) L
g END OF TEST PIT at 2.2m (Refusal) L
g -
4 L
3
< —
“
% —
21-339 —3
s L
g L
8 —
@ —
2
@ "
«
3 I~
s _
= Lem
(fn —338 _—4
&
x L
o L
o —
e
b o
k-] L
% —
=
5337 —5
T —
@
F —
5 -
&
. TEST PIT SECTION | TEST PIT TERMINATED AT:
@
z Target Depth ]
B Refusal
& Flooding ]
g_ Cavinglcollapse ]
&
‘ Sﬁ SAMPLE TYPE:
o,
2 Bulk Sample BS
£ Tube Sample TS
ﬁ Bisturbed Sample Ds
v,

NOTES: Soil classification via AS1726-1993
ABBREVIATIONS: MC: Moisture Content LL: Liquid Limit PL:Plastic Limit PI: Plasticity Index LS: Linear Shrinkage *: Crumbling occurred )
+: Curling occurred EC: Emerson Class MDD Maximum Dry Density OMC: Optimum Moislure Gontent k: Laboralory Permeability

FA: Peak Friction Angla C: Cchesion
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URS Australia Pty Ltd TEST PIT LOG TP47
URS Austrafia Pty. Ltd. Phone: (07) 32432111 | Project No.: Project Reference;
Fax (07)3243 2199 Alpha Coal Project - Out-Of-Pit Tailings Storage
42626683 Facility
Excavalor Conlracter  Hills Mass Contracting
Excavator Type: Logged By: cD Relalive Level: 335 mAHD Client:
Hitacht Checked By: RJR Coordinales: 7421699 mN
200LC Date Started: ~ 24-7-14 451445 mE Hancock Coal
\ Date Finished:  24-7-11 Permit No: y
r o Y
a w
oy 8 w o
a °E‘ b’ . E T = T SAMPLING
8 = DESCRIPTION OF STRATA % i n>c '5 = g § AND OTHER COMMENTS
ak & | E|§8 |25 5 | TeSTNG
we 3| & |2E|3z5 &
- [G] a |4 b|Eag as
—335 SAND {SP); fine grained, poorly araded, light brown, with a trace of slit, oo~~~
dry, loose, rootlets {TOPSOIL) %_
__________________________ EATAYA
SAND {SP); fine to fine grained, poorly graded, kght brown, with atrace [+, BS @ 0.3m
|_of sit, dry, medivm dense (Residual) _ _ _ TP47-01
Clayey SAND (SC); fine to medium grained sand, well graded, |
yelkwwish brown mottied grey and red, low plasticity, moist, medium R
dense to dense .
334 1
becomes grey, dense :
MC:12.4%, LL:25%, PL:10%, Pl:15%, LS5:4.6%, 45% Fines : BS @ 1.6m
I~ TP47.02
—333 —2
|~ SANDSTONE; Tow 1o medium strength, highly fo modesately ~ | L
weathered, grey mottled yellow and red, fine to medium grained sioii:
(Conlea Sanastons) 7 .
END OF TEST PIT at 2.3m {Refusal) .
—332 3
—331 —4
330 —5
TEST PIT SECTION ' TEST PIT TERMINATED AT:
Target Depth ]
Refusal '
Flooding ]
Caving/collapse ]
SAMPLE TYPE:
Bulk Sample BS
Tube Sample T8
Disturbed Sample D8
o

.,
NOTES: Soil classification via AS1726-1993
ABBREVIATIONS: MC: Moisture Content LL: Liquid Limit PL:Plastic Limit Pl: Piasticity index LS: Linear Shrinkage *: Crumbling occurred
+: Curling occurred EC: Emerson Class MDD; Maximum Dry Densily OMC: Cptimum Moisture Content k: Laboratory Permeability
FA: Peak Friction Angle C: Cohesion
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(" . Sheet1of 1 )
URS Australia Pty Ltd TEST PIT LOG TP48
URS Austrafia Ply. Ltd. Phene; (07) 3243 2411 | Project No.: Project Reference:
Fac (07) 3243 2199 Alpha Coal Project - Cut-Of-Pit Tailings Storage
. 42626683 Facility
Excavator Conlractor  Hlbls Mass Contracting .
Excavator Type: Logged By: ch Relative Level: 350 mAHD Client:
Hitacht Checked By: RJR Coordinales: 7421596 mN '
200.1.C Date Sterted: ~ 24-7-11 462044 mE Hancock Coal
L Date Finished:  24.7-11 Permit No: )
r . lcfl ™y
o
3 8 we| &
ol a _ f-( T = £ SAMPLING
8 f DESCRIPTION OF STRATA Q E = E - g E AND OTHER COMMENTS
ad i T =z |Ueo 2 TESTING
- 5 1] e %
ga S| & |2 (355 a8
o Q |¥wn|doZ (a1:)
—350=mp {SWY, fine 1o medim grained, well graded, dark brown, wath Y
some fine to medium grained, subrounded gravel, with a trace of sift,
| _dry,lose{foPson) |
Sandy GRAVEL (GW); fine to medium grained, vell graded, light
brosm, wilh a trace of siit, dry, loose to medium dense (Alluvium) BS @ 0.4m
TP48-01
3 49__ SANDSTONE: fow to medium sirenath, highly {o moderately | 1 Bucket Ripning
Vweathered, greyish red, fine to medium grain {Colinlea Sandstone} / B
END OF TEST PIT at 1.0m (Refusal) |
348 —2
347 —3
—346 —4
—345 —5
TEST PIT SECTION TEST PIT TERMINATED AT:
Target Depth 1
Refusal
Flooding ]
. Caving/collapse 1
SAMPLE TYPE:
Bulk Sample BS
Tube Sample T8
Disturbed Sample DS
J

NOTES: Soil classification via AS1726-1993
ABBREVIATIONS: MC: Moisture Content LL: Liguid Limit PL:Plastic Limit PL: Plasticity Index LS: Linear Shrinkage *: Crumbling occurred
+: Curling occurred EC: Emerson Class MDD: Maximum Dry Densily OMC: Optimum Moisture Conlent k: Laboratory Permeability
FA: Peak Friction Angle C: Cohesion
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( Sheet 4 of 1 )
URS Australia Pty Ltd TEST PIT LOG TP50
URS Austratia Pty. Ltd. Phone: (D7) 3243 2111 | Project No.: Project Reference:
Fax (07) 3243 2169 Alpha Coal Project - Out-Of-Pit Tailings Storage
42626683 Facility
Excavator Contractor  Hills Mass Contracting
Excavator Type: Logged By: cD Relative Level: 336 mAHD Client:
Hitachi Checked By: RJR Coordinates: 7420845 mN
200LC Date Started:  24-7-11 451445 mE Hancock Coal
Dale Finished: 24-7-11 Permit No:
N o
'S v ™)
= ut
g 8 ws| @
Qs S| - |Zx| E| gz | sAWPLING
3 :Ej DESCRIPTION OF STRATA Q E |3z 5 = 8 E | ANDOTHER | COMMENTS
D T o~
oY [% 1:5 2‘( % 4 E“E |_9_ TESTING
i 5| & |22|385 &
(] a |w b |EEE A
—336sAam (SW; fine to medium grained, well araded, gark Drowm, witha | omoncAd . ™
|_irace of si, moist, loose, roollets (TOPSOIL)_ " _ ' __ AR
SAND (SW); fine to medium grained, well graded, light yellowish Teterenens]
brown, with a trace of siit, moist, lcose (Residual) sreterenet] |
SOOI BS @ 0.4m
fetetetets] TP50-01
becomes grey motiled yellow and red, with some silt, medium dense wrerateter]
R BS @ 0.9m
—335 fetneina—1 TP50-02
[ SANDSTONE; very fow to medivm strength, completely to moderately™ |- - .. ... _
weathered, grey mottlied vellow and red, fine to medium grained Ll
\(Coliiea Sandslone) 7 [
END OF TEST PIT at 1.4m (Refusal) |
—334 —2
—333 3
—332 4
331 —5
TEST PIT SECTION TEST PIT TERMINATED AT:
Target Depth ]
Refusal
Flooding ]
Cavingfcollapse ]
SAMPLE TYPE:
Bulk Sample BS
Tube Sample T8
Disturbed Sample DS
w

NOTES Soil classification via AS1726-1993
ABBREVIATIONS: MC: Moistuse Content LL: Liquid Limit PL:Plastic Limit PPl: Plasticity index LS: Linear Shrinkage *: CrumbEmg occurred

+: Curling occurred EC: Emerson Class MDD: Maximum Dry Density OMG: Optimum Moisture Content k: Laboratory Permeability

FA: Peak Friction Angle C: Cohgsion
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(" ' Sheal1of 1 )
URS Australia Pty Ltd TEST PIT LOG TP51
URS Austratia Pty. Ltd. Phona: (07} 3243 2111 | Project No,: Project Reference;
Fax (07} 32432199 Alpha Coal Project - Qut-Of-Pit Tailings Storage’
i 42626683 Facility
Excavator Contracfor  Hills Mass Contracting .
Excavator Type: LoggedBy:  CD Relative Leval: 345 mAHD Cliert:
Hitachi Checked By: RJR Coordinates: 7420847 mN
00LC Date Starled: 24711 452197 ME Hancock Coal
4 Date Finished:  24-7-11 Permit No: '
7
g ” "
Q ]
2 8 wz|
De J | - |Z2xz| 2| g | sAwrLne
6= DESCRIPTION OF STRATA Q £ 1558 £ | ANDOTHER | COMMENTS
a0 | B |22 |¥5s & | TESTING
> a, I~ < [X WE B
L é o we (O=Z0 n.g
[T w TR QWS O3
= (G} 9‘ Vv jacE og
—345 SAND {SW); fine lo medium grained, well graded, brown, vith atrace famoed . ©
of siit, dry, loose, rootlets (TOPSOIL) %_
AN AYS
__________________________ AR BS @ 0.3m
SAND (SW); fine {o medium grained, welgraded fight brown, with TP51-01
some silt, dry, loose (Alluvium)
| SAND'(5C); fine to medium grained, well graded, grey moited yellow
344 and red, with some clay, low plasticily, moist, medium dense to dense
(Residual)
becomes claysy, MC:8.3%, LL:23%, PL:11%, Pl:12%, LS:6%, 40% BS @ 1.3m
Fines TR51-02
| SANDSTONE; exiremely low 1o vary low strength, residual 6™~~~
343 completely weathered, fine to medium grained, grey mottied yellow and
red {Colinlea Sandstone) |
becomes low to medium strength, highly to moderately weathered, grey |01 0 N
INSRSE o Bucket Ripping
END QF TEST PIT at 2.7m (Refusal) |
342 —3
341 4
—340 L5
TEST PIT SECTION JEST PIT TERMINATED AT:
Target Depth (I
Refusal
Floading ]
Caving/collapse ]
SAMPLE TYPE:
Bulk Sample BS
Tube Sample T8
Disturbed Sample DS
w

NOTES Soil classification via AS1726-1993
ABBREVIATIONS: MC: Moisture Content LL: Liquid Limit PL:Plastic Limit PI: Plasticity Index LS: Linear Shnnkage : Crumbling occurred

+: Curling occurred EC: Emerson Class MDD: Maximum Dry Density OMC: Optimum Moisture Content k: Laboratory Permeability
FA: Peak Friction Angle C; Cohesion
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i Sheet 1 0f1 )
URS Australia Pty Ltd | TEST PIT LOG TP52
URS Auslrafia Ply, Ltd. Phone: (07) 3243 2111 | Project No.: Project Reference:
Fax (07) 3243 2199 Alpha Coal Project - Qut-Of-Pit Tailings Storage
- 42626683 Facility
Excavator Conlractor  Hills Mass Contracting
Excavalor Type: Logged By: cD Relative Level: 349 mAHD Client:
Hitachi Checked By: RJR Coordinates: 7420848 mN
200LC Date Started: ~ 24-7-11 452948 mE Hancock Coal
Date Finished:  24-7-11 Permit Mo:
\ J
s v ™
" ]
5 S wé | B
Q% S| - |2z| 5| ¢ sawune
'(-l)' = DESCRIPTION OF STRATA O £ = '5 E 8 E AND OTHER COMMENTS
= T ) =
B> £ E |$5 (805 o | TES™O
] < a WISEs Rt
.1 [ T~ [QWs 02
1G] 9\ o |da¥ Qo
349 Sitty SAND (SM); fine to medium grained, poorly graded, dark brown, aavava il
dry, oose, rootlets (TOPSOIL) AV
__________________________ AAVAVA
Silty SAND {SM); fine to medium grained, poorly graded, grey moltled [ - 1.1 BS @ 0.3m
yellowish brown, molst, medium dense (Residual) 4143 TP52-01
—348 - 1 BS @ 1.0m
r TP52-02
| SANDSTONE; extremely low to verylow stength, residualte B Bucket Ripping
completely weathered, grey mottled yellowish brovwn, fine to medium .
grained {Celinlea Sandstone) L
—347 2
: BS @ 2.2m Bucket Ripping
: TP52-03
END OF TEST PIT at 2.4m {Refusal) |
—346 3
—345 —4
—344 —5
TEST PIT SECTION TEST PIT TERMINATED AT:
Target Depth ]
Refusal
Flooding [:|
Caving/collapse ]
SAMPLE TYPE:
Bulk Sample B8S
Tube Sample TS
Disturbed Sample DS
N J

NOTES: Soil classification via AS1726-1993

ABBREVIATIONS: MC: Moislure Content LL: Liquid Limit PL:Plastic Limit PI: Plasticity Index LS: LmearShrmkage * Crumbhng oceurred
+: Curling occurred EC: Emerson Class MDD: Maximum Dry Density OMC: Optimum Moisture. Content k: Laboratory Permeability
FA: Peak Friction Angle C: Cohesion
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URS Australia Pty Ltd TEST PIT LOG TP54
URS Auslralia Py, 11d. Phone: (07) 3243 2111 | Project No.: Project Reference:
Fax (07) 32432199 Alpha Coal Project - Out-Of-Pit Tailings Storage
. 42626683 Facility
Excavator Contractor  Hilfs Mass Coniracting .
Excavator Type: Logged By: cD Relative Level: 351 mAHD Client:
Hitachi Checked By: RJR Coordinates: 7420095 mN '
200LC Dale Started: ~ 24-7-11 452195 mg Hancock Coal
Date Finished:  24-7-11 Permit No:
, W v,
4 _ ﬁ '
o5
5 8 wel k
a ‘é—' a _ E T = £ SAMPLING
8 = DESCRIPTION OF STRATA % ;E:. ; o = 8 § AND OTHER | COMMENTS
ok & | E | %3 |85 5 | TESTNG
g iy é [ o |OZ0 o
g} Lt ITFE (Oowgl C2
O 9‘ N v |oaX QR
—351 SAND {SW; fina to medium grainad, well graded, brown to light brown, fo~o~od v
with a trace of silt, dry, leose, rootlets (TOPSOIL) NAAA
__________________________ BS @ 0.2m
Gravelly SAND {SW); fine to mediumn grained, well graded, ight brown, TP54-01
gravel I3 fine to medium grained and subrounded to subangular, dry,
medium dense (Alluvium}
BS @ 0.6m
__________________________ TP54-02
SANDSTONE; extremely low to very low strength, residual to
350 completsly weathered, brown mottied yellow and red, fine to medium
grained (Colinlea Sandstone)} BS@ 1m Bucket Ripping
TP54-03
becomes low strength, highly to completely weathered
|~ SANDSTONE/SILTSTONE; medium strength, modaratély weathered,
rey mottied light red, fine grained
END OF TEST PIT at 1.6m (Refusal} |
349 2
—348 —3
—347 —4
—346 —5
TEST PIT SECTION TEST PIT TERMINATED AT:
Target Depth 1
Refusal
Ficoding ]
Caving/collapse ]
SAMPLE TYPE:
Butk Sample BS
Tube Sample ) T8
Disturbed Sample Ds
S /

TESTPIT ALPHACOAL.GPJ GEOTECH.GDT 18/10M1 This drawing is subject to COPYRIGHT. 1t remains the property of URS Australia Pty Ltd.

NOTES: Soil classification via AS1726-1993 _

ABBREVIATIONS: MC: Moisture Content LL: Liguid Limit PL:Plastic Limit Pl: Plasticity Index LS: Linear Shrinkage *: Crumbling occurred
+: Curling occurred EC: Emerson Class MDD: Maximum Dry Density OMC: Optimum Moisture Content k: Laboratory Permeability
FA; Peak Friction Angle C: Cohesion
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[ Sheet 1 of 1 )

URS Australia Pty Ltd _ TEST PIT LOG TP55

URS Austrafia Ply, 1td, Phone: (07) 3243 2111 | Project No.: Praject Reference:
Faic (07) 3243 2199 Alpha Coal Prolect - Qut-Of-Pit Tailings Storage
42626683 Facility
Excavator Contractor  Hills Mass Contracting
Excavator Type: Logged By: cD Relative Level: 362 mAHD Client:
Hitachi Checked By, RJR Coordinates: 7420095 mN
200LC Dale Stated:  24-7-14 452944 mE Hancock Coal
Dale Finished;  24-7-11 Permit No:
- 7
' N % )
i
5 8 w| i
e 3| - |Z2x| 2| | sawpuns
o £ DESCRIPTION OF STRATA Q E | o |- 8 E | ANDOTHER | COMMENTS
o I o W=~ =3
% i | E|$5 |25 5| TESTNO
0 i g o g |O=0| af
0 . P L= [owg 0L
" o 9\ W joox oo
—362 Silty SAND {SM); fine to medium grained, well graded, Tight brovm, dry, v
| kose, roollels{Topsoly
Silty SAND (SM); fine to medium grained, well graded, greyish brown,
dry, dense (Alluvium)
BS @ 0.5m
TP55-01,

—361 | siosToNE: med om Sigh morelo o Tghy vealhered iy
mottled yellowish browm, fine to medium grained (Colinlea Sandstone) M High resistance
END OF TEST PIT at 1.2m (Refusal)

360 —

—359 3

—358 |

—357 —5

TEST PIT SECTION TEST PIT TERMINATED AT:
Target Depth ]
Refusal ]
Flooding 3
Caving/collapse [
SAMPLE TYPE:
Bulk Sample BS
Tube Sample 5
Disturbed Sample DS
J

NOTES Soil classification via AS1726-1993

ABBREVIATIONS: MC: Moisture Content LL: qumd Limit PL:Plastic Limit Pl; Plasticity Index LS: Linear Shrinkage *: Crumbling occurred
+: Gurling oceurred EC: Emerson Class MDD: Maximum Dry Density OMC: Optimum Moisture Content k: Laboratory Permeability
FA: Peak Friclion Angle C: Cohesion




TSF Geotechnical Investigation

D.2 Test Pit Photographs

42626683/01/01




Test Pit 02 Test Pit 05

Test Pit 07 Test Pit 10



Test Pit 11

Test Pit 13




Test Pit 16 Test Pit 24

Test Pit 19




Test Pit 26

Test Pit 28/2 Test Pit 34



Test Pit 35

Test Pit 44



Test Pit 46 Test Pit 50

Test Pit 48




Test Pit 51
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Appendix E In Situ Test Results
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TSF Geotechnical Investigation

Appendix E

E.1l Falling Head Permeability Tests

42626683/01/01



FALLING HEAD TEST DATA LOG SHEET

URS

Location: BHO1A
Job Number: 42626683
Date: 22/07/2011
Ground Level RL:
Test Level RL:
Initial Hole Depth (L): 27 m
Time Time L- Ht Ht Ht/ Ho
(min) (Sec) (m) (m) (m)
0 0 0 2.7 1
0.5 30 0.25 2.45( 0.9074074
1 60 0.4 2.3[ 0.8518519
2 120 0.57 2.13| 0.7888889
5 300 0.71 1.99] 0.737037
10.2 612 0.76 1.94] 0.7185185
15 900 0.79 1.91] 0.7074074
30 1800 0.82 1.88) 0.6962963
60 3600 0.85 1.85| 0.6851852
120 7200 0.85 1.85| 0.6851852
180 10800 0.87 1.83) 0.6777778
240 14400 0.89 1.81] 0.6703704
Select H1,T1 and H2, T2
30 1800 0.82 1.88 0.6962963
240 14400 0.89 1.81 0.6703704
F= 4.456554889
K= 5.57139E-08

Logged By: CLH

Coordinates:

451022 mE
7429511 mN

Diameter (@, mm):

Depth to test (d):

Datum Depth below Ground Level (Q):
R:

120 mm

0Om
om
0.06 m

Head Ratio Ht/HO

50

100

150
Time (Min)

200

250

300

—o— Input Data
—#—H1,T1 and H2,T2




URS

FALLING HEAD TEST DATA LOG SHEET

Location: BH02A Logged By: SHENAL
Job Number: 42626683 Coordinates: 452217 mE
Date: 24/07/2011 7429356 mN
Ground Level RL: Diameter (@, mm): 110 mm
Test Level RL: Depth to test (d): 0m
Initial Hole Depth (L): 3m Datum Depth below Ground Level (Q): om
R:  0.055m
Time Time L- Ht Ht Ht/ Ho
(min) (Sec) (m) (m) (m)
0 0 0 3 1
0.5 30 0.01 2.99 0.9966667
1 60 0.012 2.988 0.996
2 120 0.015 2.985 0.995
5 300 0.017 2.983[ 0.9943333 o
10 600 0.021 2.979 0.993 £
15 900 0.024 2.976 0.992 _:9: —e— Input Data
30 1800 0.031 2.969( 0.9896667 E = H1.T1and H2.T2
60 3600 0.037 2.963| 0.9876667 5]
120 7200 0.044 2.956( 0.9853333 £
180 10800 0.045 2.955 0.985
240 14400 0.046 2.954( 0.9846667
Select H1,T1 and H2, T2 0 50 100 150 200 250 300
30 1800 0.031 2.969 0.9896667 . .
240 14400 0.046 2,954 0.9846667 Time (Min)
F= 4.713526846
K= 7.29427E-09




FALLING HEAD TEST DATA LOG SHEET

URS

Location: BHO3A
Job Number: 42626683
Date:
Ground Level RL:
Test Level RL:
Initial Hole Depth (L): 3m
Time Time Ht Ht Ht/ Ho
(min) (Sec) ) (m) (m)
0 0 0 3 1
0.5 30 0.005 2.995( 0.9983333
1 60 0.007 2.993( 0.9976667
2 120 0.008 2.992( 0.9973333
5 300 0.009 2.991 0.997
10 600 0.011 2.989( 0.9963333
15 900 0.013 2.987( 0.9956667
30 1800 0.017 2.983[ 0.9943333
60 3600 0.021 2.979 0.993
120 7200 0.027 2.973 0.991
180 10800 0.031 2.969| 0.9896667
240 14400 0.035 2.965( 0.9883333
Select H1,T1 and H2, T2
5 300 0.009 2.991 0.997
240 14400 0.035 2.965 0.9883333
F= 4.713526846
K= 1.12358E-08

Logged By: SHENAL

Coordinates:

453344 mE
7429251 mN

Diameter (@, mm):

Depth to test (d):
Datum Depth below Ground Level (Q):
R:

110 mm

0Om
om
0.055 m

Head Ratio Ht/HO

50

100

150
Time (Min)

200

250

300

—o— Input Data
—#—H1,T1 and H2,T2




URS

FALLING HEAD TEST DATA LOG SHEET

Location: BHO04A Logged By: RJIR
Job Number: 42626683 Coordinates: 450693 mE
Date: 10/08/2011 7427979 mN
Ground Level RL: Diameter (@, mm): 110 mm
Test Level RL: Depth to test (d): 0m
Initial Hole Depth (L): 29 m Datum Depth below Ground Level (Q): 0m
R:  0.055m
Time Time Ht Ht Ht/ Ho
(min) (Sec) ) (m) (m)
0 0 0 2.9 1
0.5 30 0.1 2.8[ 0.9655172
1 60 0.128 2.772[ 0.9558621
2 120 0.165 2.735( 0.9431034
5 300 0.219 2.681[ 0.9244828 o
10 600 0.284 2.616[ 0.902069 %
15 900 0.306 2.594( 0.8944828 ) —e— Input Data
31.5 1890 0.424 2.476( 0.8537931 S5 = H1.T1and H2.T2
62 3720 0.508 2.392| 0.8248276 5]
120 7200 0.59 2.31/ 0.7965517 £
180 10800 0.623 2.277( 0.7851724
240 14400 0.689 2.211[ 0.7624138
Select H1,T1 and H2, T2 0 50 100 150 200 250 300
62 3720 0.508 2.392 0.8248276 . .
240 14400 0.689 2211 0.7624138 Time (Min)
F= 4.5953662
K= 1.28136E-07




FALLING HEAD TEST DATA LOG SHEET

URS

Location: BHO5A
Job Number: 42626683
Date: 28/07/2011
Ground Level RL:
Test Level RL:
Initial Hole Depth (L): 23 m
Time Time L- Ht Ht Ht/ Ho
(min) (Sec) (m) (m) (m)
0 0 0 2.3 1
0.5 30 0.02 2.28| 0.9913043
1 60 0.03 2.27 0.9869565
2 120 0.04 2.26 0.9826087
5 300 0.06 2.24| 0.973913
10 600 0.11 2.19/ 0.9521739
15 900 0.14 2.16[ 0.9391304
30 1800 0.2 2.1[ 0.9130435
60 3600 0.3 2| 0.8695652
120 7200 0.42 1.88) 0.8173913
180 10800 0.49 1.81] 0.7869565
240 14400 0.54 1.76] 0.7652174
Select H1,T1 and H2, T2
120 7200 0.42 1.88 0.8173913
240 14400 0.54 1.76 0.7652174
F= 3.870893143
K= 1.18975E-07

Logged By: SHENAL

Coordinates:

451846 mE
7427936 mN

Diameter (@, mm):

Depth to test (d):
Datum Depth below Ground Level (Q):
R:

110 mm

0Om
om
0.055 m

Head Ratio Ht/HO

50

100

150
Time (Min)

200

250

300

—o— Input Data
—#—H1,T1 and H2,T2




FALLING HEAD TEST DATA LOG SHEET

URS

Location: BHO6A
Job Number: 42626683
Date: 26/07/2011
Ground Level RL:
Test Level RL:
Initial Hole Depth (L): 3m
Time Time L- Ht Ht Ht/ Ho
(min) (Sec) (m) (m) (m)
0 0 0 3 1
0.5 30 0.03 2.97 0.99
1 60 0.05 2.95/ 0.9833333
2 120 0.08 2.92| 0.9733333
5 300 0.16 2.84| 0.9466667
10 600 0.28 2.72| 0.9066667
15 900 0.36 2.64 0.88
30 1800 0.51 2.49 0.83
60 3600 0.67 2.33| 0.7766667
120 7200 0.8 2.2[ 0.7333333
180 10800 0.9 2.1 0.7
240 14400 0.97 2.03| 0.6766667
Select H1,T1 and H2, T2
60 3600 0.67 2.33 0.7766667
240 14400 0.97 2.03 0.6766667
F= 4.713526846
K= 2.31579E-07

Logged By: SHENAL

Coordinates:

452847 mE
7427446 mN

Diameter (@, mm):

Depth to test (d):
Datum Depth below Ground Level (Q):
R:

110 mm

0Om
om
0.055 m

Head Ratio Ht/HO

50

100

150
Time (Min)

200

250

300

—o— Input Data
—#—H1,T1 and H2,T2




FALLING HEAD TEST DATA LOG SHEET

URS

Location: BHO7A
Job Number: 42626683
Date: 4/08/2011
Ground Level RL:
Test Level RL:
Initial Hole Depth (L): 3m
Time Time Ht Ht Ht/ Ho
(min) (Sec) ) (m) (m)
0 0 0 3 1
0.5 30 0.03 2.97 0.99
1 60 0.055 2.945( 0.9816667
2 120 0.085 2.915[ 0.9716667
5 300 0.345 2.655 0.885
10 600 0.48 2.52 0.84
15 900 0.54 2.46 0.82
30 1800 0.65 2.35/ 0.7833333
60 3600 0.71 2.29| 0.7633333
120 7200 0.735 2.265 0.755
180 10800 0.745 2.255( 0.7516667
240 14400 0.76 2.24| 0.7466667
Select H1,T1 and H2, T2
60 3600 0.71 2.29 0.7633333
240 14400 0.76 2.24 0.7466667
F= 4.713526846
K= 3.70909E-08

Logged By: RJIR

Coordinates:

450753 mE
7425886 mN

Diameter (@, mm):

Depth to test (d):
Datum Depth below Ground Level (Q):
R:

110 m
0Om
om

0.055 m

m

Head Ratio Ht/HO

50

100

150
Time (Min)

200

250

300

—o— Input Data
—#—H1,T1 and H2,T2




FALLING HEAD TEST DATA LOG SHEET

URS

Location: BHO8A
Job Number: 42626683
Date: 30/07/2011
Ground Level RL:
Test Level RL:
Initial Hole Depth (L): 1.5 m
Time Time Ht Ht Ht/ Ho
(min) (Sec) ) (m) (m)
0 0 0 1.5 1
0.5 30 0.05 1.45| 0.9666667
1 60 0.07 1.43] 0.9533333
2 120 0.08 1.42| 0.9466667
5 300 0.09 1.41 0.94
10 600 0.1 1.4] 0.9333333
15 900 0.105 1.395 0.93
30 1800 0.11 1.39] 0.9266667
60 3600 0.13 1.37] 0.9133333
120 7200 0.15 1.35 0.9
180 10800 0.16 1.34] 0.8933333
240 14400 0.165 1.335 0.89
Select H1,T1 and H2, T2
120 7200 0.15 1.35 0.9
240 14400 0.165 1.335 0.89
F= 2.850907301
K= 1.16392E-08

Logged By: SHENAL

Coordinates:

451879 mE
7425941 mN

Diameter (@, mm):

Depth to test (d):
Datum Depth below Ground Level (Q):
R:

110 mm

0Om
om
0.055 m

Head Ratio Ht/HO

50

100

150
Time (Min)

200

250

300

—o— Input Data
—#—H1,T1 and H2,T2




FALLING HEAD TEST DATA LOG SHEET

URS

Location: BHO09A
Job Number: 42626683
Date: 26/07/2011
Ground Level RL:
Test Level RL:
Initial Hole Depth (L): 3m
Time Time L- Ht Ht Ht/ Ho
(min) (Sec) (m) (m) (m)
0 0 0 3 1
0.5 30 0.02 2.98| 0.9933333
1 60 0.03 2.97 0.99
2 120 0.03 2.97 0.99
5 300 0.04 2.96/ 0.9866667
10 600 0.045 2.955 0.985
15 900 0.051 2.949 0.983
30 1800 0.06 2.94 0.98
60 3600 0.07 2.93| 0.9766667
120 7200 0.09 2.91 0.97
180 10800 0.11 2.89| 0.9633333
240 14400 0.14 2.86| 0.9533333
Select H1,T1 and H2, T2
10 600 0.045 2.955 0.985
240 14400 0.14 2.86 0.9533333
F= 4.713526846
K= 4.2967E-08

Logged By: SHENAL

Coordinates:

452759 mE
7426173 mN

Diameter (@, mm):

Depth to test (d):
Datum Depth below Ground Level (Q):
R:

110 m
0Om
om

0.055 m

m

Head Ratio Ht/HO

50

100

150
Time (Min)

200

250

300

—o— Input Data
—#—H1,T1 and H2,T2




FALLING HEAD TEST DATA LOG SHEET

URS

Location: BH10A
Job Number: 42626683
Date: 9/08/2011
Ground Level RL:
Test Level RL:
Initial Hole Depth (L): 27 m
Time Time Ht Ht Ht/ Ho
(min) (Sec) ) (m) (m)
0 0 0 2.7 1
0.5 30 0.009 2.691( 0.9966667
1 60 0.015 2.685( 0.9944444
2 120 0.017 2.683[ 0.9937037
5 300 0.019 2.681[ 0.992963
10 600 0.023 2.677( 0.9914815
15 900 0.026 2.674( 0.9903704
315 1890 0.039 2.661[ 0.9855556
60 3600 0.057 2.643[ 0.9788889
120 7200 0.078 2.622( 0.9711111
182 10920 0.094 2.606[ 0.9651852
240 14400 0.108 2.592 0.96
Select H1,T1 and H2, T2
60 3600 0.057 2.643 0.9788889
240 14400 0.108 2.592 0.96
F= 4.35696489
K= 2.86875E-08

Logged By: RJIR

Coordinates:

450690 mE
7424124 mN

Diameter (@, mm):

Depth to test (d):
Datum Depth below Ground Level (Q):
R:

110 mm

0Om
om
0.055 m

Head Ratio Ht/HO

50

100

150
Time (Min)

200

250

300

—o— Input Data
—#—H1,T1 and H2,T2




FALLING HEAD TEST DATA LOG SHEET

URS

Location: BH11A
Job Number: 42626683
Date: 31/07/2011
Ground Level RL:
Test Level RL:
Initial Hole Depth (L): 1.5 m
Time Time L- Ht Ht Ht/ Ho
(min) (Sec) (m) (m) (m)
0 0 0 1.5 1
0.5 30 0.07 1.43] 0.9533333
1 60 0.09 1.41 0.94
2 120 0.11 1.39] 0.9266667
5 300 0.15 1.35 0.9
10 600 0.2 1.3| 0.8666667
15 900 0.24 1.26 0.84
30 1800 0.33 117 0.78
60 3600 0.42 1.08 0.72
120 7200 0.56 0.94 0.6266667
180 10800 0.65 0.85[ 0.5666667
240 14400 0.72 0.78 0.52
Select H1,T1 and H2, T2
120 7200 0.56 0.94 0.6266667
240 14400 0.72 0.78 0.52
F= 2.850907301
K= 1.94366E-07

Logged By: SHENAL

Coordinates:

451756 mE
742104 mN

Diameter (@, mm):

Depth to test (d):
Datum Depth below Ground Level (Q):
R:

110 m
0Om
om

0.055 m

m

Head Ratio Ht/HO

50

100

150
Time (Min)

200

250

300

—o— Input Data
—#—H1,T1 and H2,T2




FALLING HEAD TEST DATA LOG SHEET

URS

Location: BH12A
Job Number: 42626683
Date: 30/07/2011
Ground Level RL:
Test Level RL:
Initial Hole Depth (L): 1.8 m
Time Time L- Ht Ht Ht/ Ho
(min) (Sec) (m) (m) (m)
0 0 0 1.8 1
0.5 30 0.03 1.77] 0.9833333
1 60 0.04 1.76] 0.9777778
2 120 0.05 1.75] 0.9722222
5 300 0.07 1.73] 0.9611111
10 600 0.1 1.7] 0.9444444
15 900 0.15 1.65| 0.9166667
30 1800 0.18 1.62 0.9
60 3600 0.25 1.55) 0.8611111
120 7200 0.34 1.46) 0.8111111
180 10800 0.41 1.39] 0.7722222
240 14400 0.48 1.32] 0.7333333
Select H1,T1 and H2, T2
60 3600 0.25 1.55 0.8611111
240 14400 0.48 1.32 0.7333333
F= 3.24227543
K= 1.41239E-07

Logged By: SHENAL

Coordinates:

452646 mE
7423919 mN

Diameter (@, mm):

Depth to test (d):
Datum Depth below Ground Level (Q):
R:

110 m
0Om
om

0.055 m

m

Head Ratio Ht/HO

50

100

150
Time (Min)

200

250

300

—o— Input Data
—#—H1,T1 and H2,T2




FALLING HEAD TEST DATA LOG SHEET

URS

Location: BH13A
Job Number: 42626683
Date: 3/08/2011
Ground Level RL:
Test Level RL:
Initial Hole Depth (L): 32m
Time Time Ht Ht Ht/ Ho
(min) (Sec) ) (m) (m)
0 0 0 3.2 1
0.5 30 0.02 3.18|  0.99375
1 60 0.03 3.17| 0.990625
2 120 0.033 3.167( 0.9896875
5 300 0.035 3.165[ 0.9890625
10 600 0.04 3.16 0.9875
15 900 0.045 3.155[ 0.9859375
30 1800 0.06 3.14| 0.98125
60 3600 0.082 3.118[ 0.974375
120 7200 0.167 3.033[ 0.9478125
180 10800 0.211 2.989( 0.9340625
240 14400 0.228 2.972[ 0.92875
Select H1,T1 and H2, T2
30 1800 0.06 3.14  0.98125
240 14400 0.228 2972  0.92875
F= 4.947909995
K= 8.58318E-08

Logged By: Terratest

Coordinates:

450721 mE
7422304 mN

Diameter (@, mm):

Depth to test (d):

Datum Depth below Ground Level (Q):
R:

110 m
0Om
om

0.055 m

m

Head Ratio Ht/HO

50

100

150
Time (Min)

200

250

300

—o— Input Data
—#—H1,T1 and H2,T2




FALLING HEAD TEST DATA LOG SHEET

URS

Location: BH14A
Job Number: 42626683
Date: 1/08/2011
Ground Level RL:
Test Level RL:
Initial Hole Depth (L): 32m
Time Time Ht Ht Ht/ Ho
(min) (Sec) ) (m) (m)
0 0 0 3.2 1
0.5 30 0.04 3.16 0.9875
1 60 0.05 3.15| 0.984375
2 120 0.065 3.135[ 0.9796875
5 300 0.11 3.09| 0.965625
10 600 0.145 3.055[ 0.9546875
15 900 0.17 3.03| 0.946875
30 1800 0.24 2.96 0.925
60 3600 0.32 2.88 0.9
120 7200 0.425 2.775[ 0.8671875
180 10800 0.495 2.705[ 0.8453125
240 14400 0.54 2.66/ 0.83125
Select H1,T1 and H2, T2
60 3600 0.32 2.88 0.9
240 14400 0.54 266  0.83125
F= 4.947909995
K= 1.44711E-07

Logged By: Lauren

Coordinates:

452117 mE
7421302 mN

Diameter (@, mm):

Depth to test (d):

Datum Depth below Ground Level (Q):
R:

110 m
0Om
om

0.055 m

m

Head Ratio Ht/HO

50

100

150
Time (Min)

200

250

300

—o— Input Data
—#—H1,T1 and H2,T2




TSF Geotechnical Investigation

E.2 Packer Tests
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URS PACKER PERMEABILITY TEST (SINGLE PACKER)

PROJECT:

Alpha TSF

LOCATION: 70 km north of Alpha

BORING NO. BHO4
RES. ENG. R Rudd
DATE  10/08/2011

TESTINTERVAL(m) 13 to 16
HEAD LOSS (H,) (m)

SHEET 1 OF
Project No. 42626683
Cost Code

Use packer calibration spreadsheet to estimate.

Total length of rods and packer = m
ID of packer rods = mm
Packer type
Permeability LugeonValue = water taken in test (litrex 10 (bars)
k= [(Q) (2nLH)] x In(L/R) (L>10R) length test section (m) * minutes * test pressure (bars)
k = [(Q)/ (2nLH)] x sinh(L/2R) (10R>L>R)
H,=H, + Hy + H, - H. where, .
Q - Flow Rate H .- Total Head Test Water. Duration | No. Test | Lugeon
L - Test Interval H - Pressure Pressure | Taken in - Run
(bars) [() (min)
Head at Gauge
R - Radi f Borehol H - Head L . 0.9 0 5 1/ 0.0E+00
- Radius of Borehole ¢ - Head Loss in 175 1607 5 o 3.8E-08
System 0 0 0 3
H,, - Height of Gauge Above Ground Level 0 0 0 2
H,, - Depth to Water Level from Ground Level 0 0 0 5
Diam = Conversion Interpretation | Not Applicable
Radius = 0.04 m 1 psi = 2.31 ft. of water 1liter =0.001m 3 Reportable Lugeon Value§ 3.8E-08
GAUGE ELAPSED FLOW AVERAG
PRESSURE TIME READING | FLOW E FLOW Q Hp H, k k Test Pressures
(kPa) (min) (m®) (m*min) | (m%min) | (m*min.) (m) (m) (m/min) | (m/sec)
0 115.2583 0 0 05 1 15 2
1 1152583 — X : ) :
2 115.2583 0
3 115.2583 0
4 115.2583 0
90 5 115.2583 0.0E+00 | 0.00E+00 9.20 2.50E+01 0 0.00E+00 N
O1st @2nd O3rd O4th @5th
0 115.2606
1 115.2607 |- *%%C*
2 115.2607 0 Lugeons
3 115.2607
2 1152607 g 0.0E+00 2.0E-08 4.0E-08
175 5 115.2607 2.0E-05 | 2.00E-05| 17.88 |3.37E+01|1.38E-07| 2.29E-09

O1st @2nd O3rd O4th W5th

Pagel



URS PACKER PERMEABILITY TEST (SINGLE PACKER)

PROJECT:

Alpha TSF

LOCATION: 70 km north of Alpha

BORING NO. BHO5
RES. ENG. R Rudd
DATE  26/07/2011

TEST INTERVAL (m) 7 to 10

SHEET 1 OF
Project No. 42626683
Cost Code

HEAD LOSS (H,) (m) Use packer calibration spreadsheet to estimate.
Total length of rods and packer = m
ID of packer rods = mm
Packer type
— LugeonValue = water taken in test (litrex 10 (bars)
Permeability length test section (m) * minutes * test pressure (bars)
k = [(Q)/ (27LHY] X In(L/R) (L>10R)
k = [(Q)/ (27LHY] x sinh™(L/2R) (10R>L>R)
H, = Hy + Hyy + Hy, - He where, Test Water Duration | No. Test | Lugeon
Q - Flow Rate H - Total Head Pressure | Taken in : Run
L - Test Interval H ,- Pressure (bars) 0] (min)
Head at Gauge 0.37 0 5 1/ 0.0E+00
R - Radius of Borehole H .- Head Loss in 0.({’35 g g g 0.0E+00
System 0 0 0 2
H,, - Height of Gauge Above Ground Level 0 0 0 5
H,, - Depth to Water Level from Ground Level
Diam = . Interpretation Not Applicable
Radius = 004 m Conversion Reportable Lugeon Value: 0.0E+00
1 psi = 2.31 ft. of water 1 liter=0.001m 2
GAUGE ELAPSED FLOW AVERAG
PRESSURE TIME READING | FLOW | E FLOW Q Hy H, k k Test Pressures
(kPa) (min) (m*) (m*min) | (m*min) | (m*min.) (m) (m) (m/min) | (m/sec)
0 115.4
1 o4 g 9 0:2 0:4 0:6 0:8 1
2 115.4 o
3 115.4 o
4 115.4
5 1154 0
37 . 0.0E+00 | 0.00E+00 3.78 1.23E+01 0 0.00E+00 N
O1st @2nd O3rd O4th W5th
0 115.4041 o
1 115.4038 o
2 115.4028 o Lugeons
3 115.4023 o
g ﬂg‘:gﬁ 0 0.0E+00 2.5E-06 5.0E-06
85 6 115; 201 0 0.0E+00 | 0.00E+00 8.68 1.72E+01 | ######HH# | 0.00E+00
7 115.4002 —°
1
O1st @2nd O3rd O4th W5th

J:\Jobs\42626683\6 Deliv\6002 Final Report\6002-5 Appendix E In Situ Test Results\42626683_packer test.xlIs



URS PACKER PERMEABILITY TEST (SINGLE PACKER)

PROJECT:

Alpha TSF

LOCATION: 70 km north of Alpha

BORING NO. BHO6
RES. ENG. R Rudd
DATE  25/07/2011

TESTINTERVAL(m) 9  to 12
HEAD LOSS (H,) (m)

SHEET
Project No.

1 OF
42626683

Cost Code

Use packer calibration spreadsheet to estimate.

Total length of rods and packer = m
ID of packer rods = mm
Packer type
Permeability Huasontalue = :A;iti:lksetnsg::::)? S:;E: ri?nhbt:?z test pressure (bars)
K = [(Q)/ 27LHY] X In(L/R) (L>10R) 9 P
k = [(Q)/ (27LHY] x sinh™(L/2R) (10R>L>R)
H;=Hy + Hy + H, - H. where, Test Water | Duration | No. Test | Lugeon
Q - Flow Rate H |- Total Head Pressure | Taken in Run
L - Test Interval H ,- Pressure (bars) (0] (min)
Head at Gauge 0.38 0 5 1] 0.0E+00
R - Radius of Borehole H .- Head Loss in 0 0 0 2
System 0 0 0 3
H,, - Height of Gauge Above Ground Level g g g 4
|'|'| H,, - Depth to Water Level from Ground Level 5
Diam = c . Interpretation Not Applicable
Radius = 004 m M . 3 Reportable Lugeon Value:
1 psi = 2.31 ft. of water 1 liter =0.001 m
GAUGE ELAPSED FLOW AVERAG
PRESSURE TIME READING | FLOW | E FLOW Q Hy H, k k Test Pressures
(kPa) (min) (m*) (m*min) | (m*min) | (m*min.) (m) (m) (m/min) | (m/sec)
0 115.4042
1 1154042 0 ol 02 03 04
2 115.4042 o |
3 115.4042 o
4 115.4042 o
38 5 115.4042 0.0E+00 | 0.00E+00 3.88 1.57E+01 | #####H#H## | 0.00E+00 N
O1st @2nd O3rd O4th W5th
Lugeons
0.0E+00 2.5E-06 5.0E-06
1

J:\Jobs\42626683\6 Deliv\6002 Final Report\6002-5 Appendix E In Situ Test Results\42626683_packer test.xlIs



URS PACKER PERMEABILITY TEST (SINGLE PACKER)

PROJECT: Alpha TSF BORING NO. BH 07 SHEET 1 OF
LOCATION: 70 km north of Alpha RES. ENG. R Rudd Project No. 42626683
DATE 2/08/2011 Cost Code
TEST INTERVAL (m) 9.2 to 12.2
HEAD LOSS (H,) (m) Use packer calibration spreadsheet to estimate.
Total length of rods and packer = m
ID of packer rods = mm
Packer type
Permeability LugeonValue = water taken in test (litrex 10 (bars)
k= [(Q) (2nLH)] x In(L/R) (L>10R) length test section (m) * minutes * test pressure (bars)
Kk = [(Q)/ (2nLHY] x sinh}(L/2R) (10R>L>R)
H,=H, + Hy + H, - H. where, .
Q - Flow Rate H .- Total Head Test Water. Duration | No. Test | Lugeon
L - Test Interval H - Pressure Pressure | Taken in - Run
(bars) [() (min)
Head at Gauge
R - Radi f Borehol H - Head L . 0.65 0 5 1/ 0.0E+00
- Radius of Borehole ¢ - Head Loss in 197 5E-07 3 o 20807
System 0 0 0 3
H,, - Height of Gauge Above Ground Level 0 0 0 n
|_|_| H,, - Depth to Water Level from Ground Level 0 0 0 5
Diam = Conversion Interpretation Not Applicable
Radius = 0.04 m 1 psi = 2.31 ft. of water 1liter =0.001 m * Reportable Lugeon Value: 2.2E-07
GAUGE ELAPSED FLOW AVERAG
PRESSURE TIME READING | FLOW | E FLOW Q Hy H, k 3 Test Pressures
(kPa) (min) (m*) (m*min) | (m*min) | (m*min.) (m) (m) (m/min) | (m/sec)
0 115.205
1 115205 | 0 05 s
2 115.205 o
3 115.205 o
4 115.205
5 115.205 —°
65 . 0.0E+00 | 0.00E+00 6.64 1.86E+01 | ####HH | 0.00E+00 N
O1st @2nd O3rd O4th W5th
0 115.2064
1 115.2065 200"
2 115.2066 0'0001 Lugeons
3 115.2067 .
4 115.2068 220
5 115‘2069 0.0001 -3.0E-07 -2.0E-07 -1.0E-07 0.0E+00 1.0E-07 2.0E-07 3.0E-07
127 6 1152069 0 8.3E-05 | 8.33E-05| 12.98 |2.50E+01|7.73E-07| 1.29E-08
1
Oist 5th
#DIV/O! | #DIV/O! 0.00 | 1.20E+01| #DIV/O! | #DIV/O!
#DIV/O! | #DIV/O! 0.00 | 1.20E+01| #DIV/O! | #DIV/O!

Page4



URS PACKER PERMEABILITY TEST (SINGLE PACKER)

PROJECT:

Alpha TSF

LOCATION: 70 km north of Alpha

SHEET 2 OF 5
Project No. 42626683
Cost Code

Use packer calibration spreadsheet to estimate.

He = Hy + Hy + Hy - He

where,

BORING NO. BH-07
RES. ENG. R Rudd
DATE 3/08/2011
TEST INTERVAL (m) 12.2 to 15.2
HEAD LOSS (H,) (m)
Total length of rods and packer = m
ID of packer rods = mm
Packer type
Permeability
k = [(Q)/ (2nLHY] X In(L/R) (L>10R)
k = [(Q)/ (2nLHy)] x sinh(L/2R) (10R>L>R)

LugeonValue = water taken in test (litrex 10 (bars)

length test section (m) * minutes * test pressure (bars)

Q - Flow Rate H .- Total Head Test Water. Duration | No. Test | Lugeon
L - Test Interval H - Pressure Pressure | Taken in - Run
Head at G (bars) [() (min)
e Bt of Borehol H - Head Loss 0.85 3E-07 7 1] 1.7E-07
- Radius of Borehole ¢ - Hea 0ss In 163 6.8E-06 7 2 2.0E-06
System ) 0.85 1E-07 6 3| 6.5E-08
H,, - Height of Gauge Above Ground Level 0 0 0 n
|_|_| H,, - Depth to Water Level from Ground Level 0 0 0 5
Diam = Conversion Interpretation : Dilation
Radius = 0.04 m 1 psi = 2.31 ft. of water 1 liter =0.001 m * Reportable Lugeon Value: 1.7E-07
GAUGE ELAPSED FLOW AVERAG
PRESSURE TIME READING | FLOW | E FLOW Q Hy H, k k Test Pressures
(kPa) (min) (m*) (m*min) | (m*min) | (m*min.) (m) (m) (m/min) | (m/sec)
0 115.2169
7 e 217 o.ogm 9 0:5 1 1:5
2 115.217
3 1152171 %%
¢ ean e
- - - - o 1
85 5 115.2172 g 4.3E-05 | 4.29E-05 8.68 2.37E+01|4.19E-07| 6.99E-09
7 115.2172
O1st @2nd O3rd O4th W5th
0 115.2191
1 115.2203 2002
2 115.2214 0'0009 Lugeons
3 115.2223 0 001
4 115.2233 — " 0.0E+00 1.0E-06 2.0E-06
163 2 ﬂ:gggg 0.0009 | 9.7E-04 | 9.71E-04| 16.65 |3.17E+01 7.11E-06| 1.19E-07
7 115.2259 %007
1
0 115.2257 o
1 115.2257 o
2 115.2257 o
3 115.2257
4 115.2258 %%
5 115.2258
85 6 1152958 0 1.7E-05 | 1.67E-05 8.68 2.37E+01|1.63E-07| 2.72E-09
#DIV/O! | #DIV/O! 0.00 1.50E+01| #DIV/0! | #DIV/O!

Page5



URS PACKER PERMEABILITY TEST (SINGLE PACKER)

PROJECT: Alpha TSF
LOCATION: 70 km north of Alpha

BORING NO. BH 07 SHEET
RES. ENG. R Rudd
DATE 3/08/2011 Cost Code
TEST INTERVAL (m) 15.2 to 18.2
HEAD LOSS IN SYSTEM (H,) (m)
Total length of rods and packer = m
ID of packer rods = mm
Packer type
Permeability
k = [(Q)/ (2mLHY] x In(L/R) (L>10R)
k = [(Q)/ (2nLH)] x sinh™(L/2R) (10R>L>R)
H;=Hp + Hp + Hy, - H. where,
Q - Flow Rate H - Total Head
L - Test Interval H - Pressure Head
at Gauge
R - Radius of Borehole H .- Head Loss in
System

H, - Height of Gauge Above Ground Level
H,, - Depth to Water Level from Ground Level

Conversion

1 psi = 2.31 ft. of water 1 liter =0.001 m *

Project No. 42626683

Use packer calibration spreadsheet to estimate.

LugeonValuevater taken in test (litres) x 10 (bars)
length test section (m) * minutes * test pressure (bars)

Test Water Duration |No. Test| Lugeon
Pressure | Taken in Run
(bars) () (min)
1.06 0 6 1 0.00E+00
2 6E-07 6 2 1.67E-07
1.06 5E-07 6 3 2.62E-07

Interpretation Wash Out

Reportable Lugeon Value 2.62E-07

GAUGE ELAPSED FLOW AVERAG
PRESSURE TIME READING FLOW E FLOW Q Hp H, k k
(kPa) (min) (m*) (m*min) | (m*min) | (m*min.) (m) (m) (m/min) | (m/sec)
0 527
1 1152275
2 1152275
3 1152275
4 1152275
5 1152275
106 2 1Io2275 0 0.0E+00 0.00E+00| 10.83 |2.88E+OL ####### 0.00E+00
0 115229
1 1152201 ggggi
2 1152202 S0
3 1152203 20
4 11522042
5 115.2005 2000
200 2 1102250 o001 | 10E-04 100E-04 2043 | 3.84E+0L]6.03E-07 L1O1E-08
0 1152285
1 115.2286 gggg;
2 1152288 00
3 1152289 %
4 115.2289
5 115.229 2000
106 : 0 | 7.1E-05|7.4E-05 10.83 |2.88E+01 5.74E-07 9.57E-09
6 115229
115.229
#DIV/O! | #DIV/O! | 0.00 | 1.80E+01| #DIV/O! | #DIV/O!
#DIV/O! | #DIV/O! | 0.00 | 2.85E+01| #DIV/O! | #DIV/O!

Test Pressures

0 0.4 0.8 12 16 2
1 %

O1st @2nd O3rd

Lugeons

0.00E+00 1.00E-07 2.00E-07 3.00E-07

—

O1st @2nd O3rd

J:\Jobs\42626683\6 Deliv\6002 Final Report\6002-5 Appendix E In Situ Test Results\42626683_packer test.xls



URS PACKER PERMEABILITY TEST (SINGLE PACKER)

BORING NO. BH 07 SHEET _
PROJECT: Alpha TSF RES. ENG. R Rudd Project No.
LOCATION: 70 km north of Alphe DATE 3/08/2011 Cost Code
=3 Hm = TEST INTERVAL (m) 182 TO 20.2
'y HEAD LOSS IN SYSTEM (H;) (m) Use packer calibration spreadsheet to estimate.
Zlow= 0 Jm  HJ[192]m
] Total length of rods and packer = m
| Avall ID of packer rods mm
- = Packer type
x Permeability
k = [(Q)/ (2rLHy)]x In(L/R) (L>10R) _ ) S
B A LugeonValue = water taken in test (litres’ x 10 (bars)
k= [(Q)/ (2rLH)]x sinh*(L/2R) (10R>L>R) length test section (m) * minutes * test pressure (bars
H;=Hp+Hy+H, - H where,
Q - Flow Rate H, - Total Head Test Wat Durati No. Test | L
L - Test Interval H, - Pressure Head Pr:izur Takir?rin uration Oéufs ugeon
at Gauge (bars | min
R - Radius of Borehole H, - Head Loss in 1.25) 1E(-)07 { 5 ) 1| 8.0E-08
N v System . 23 9E-07 6 2[ 3.3E-07
v H,, - Height of Gauge Above Ground Level 1.25 0 4 3| 0.0E+00
H,, - Depth to Water Level from Ground Level
. Interpretation _ Dilation
Diam = Conversion Reportable Lugeon Value | 8.0E-08
Radius = .31 ft. of water 1 liter = 0.001 m?
1gal. =0.1337f83 1kPa =0.10217 m
GAUGE ELAPSED FLOW AVERAG
PRESSURE TIME READING | FLOW E FLOW Q H, H k k Test Pressures
(kPa) (min) (m®) (m¥min) | (m¥min) | (m*min) (m) (m) (m/min) | (m/sec)
0 115.25 0.0001 0 1 2 3
1 115.25 o ; ; ;
2 115.25 o
3 115.25 5
4 115.25
5 11525 0 :
125 - 2.0E-05 2.00E-05| 12.77 |3.33E+01 |###H### | 3.16E-09
0 115.252
1 115,252 2902 Lugeons
2 116.252 oo ) )
3 115.252 1E08
4 115.252 "
5 115.253 0002
230 - 0.0001 | 1.5E-04 | 1.50E-04| 23.50 |4.40E+Q1 |######H | 1.79E-08
6 115.253 1
-3.00E-07 -1.00E-07 1.00E-07 3.00E-07
1 115951 g O1st @2nd O3rd|
2 115.251 o
3 115.251 o
4 115.251
125 0.0E+Q0 | ##HH#### | 12.77 | 3.33E+01 | ####### | 0.00E+00
#DIV/O! | #DIV/O! 0.00 2.05E+01| #DIV/0! | #DIV/O!
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' iﬁs KPR PERMEABILITY TEST (SINGLE PACKER

PROJECT: Alpha TSF
LOCATION: 70 km north of Alpha

BORING NO. BH08 SHEET 1 OF
RES. ENG. R Rudd Project No. 42626683
DATE  27/07/2011 Cost Code

TEST INTERVAL (m) 4 to 7

HEAD LOSS (H,) (m) Use packer calibration spreadsheet to estimate.
il Total length of rods and packer = m
ID of packer rods = mm
Packer type
E n Permeabilit LugeonValue = water taken in test (litrex 10 (bars)
A —yk = [(Q) 22LH)] X In(L/R) (L>10R) length test section (m) * minutes * test pressure (bars)
k = [(Q)/ (2nLHy)] x sinh}(L/2R) (10R>L>R)
H,=H, + H, +H, - H, where,
L m ! Q "Flow Rate H, - Total Head Test Water | Duration | No. Test | Lugeon
L - Test Interval H, - Pressure Head Pressure | Taken in Run
at Gauge (bars) (1) (min)
R - Radius of Borehole H, - Head Loss in 0.18 0 6 1/ 0.0E+00
System 0.55 0 6 2| 0.0E+00
v H,, - Height of Gauge Above Ground Level 0 0 0 3
Av H,, - Depth to Water Level from Ground Level 0 0 0 4
. 0 0 0 5
Conversion
- _— 3
Diam = i pZI _2633'32'70;{!“{8" 1;';::;9'8%27 m Interpretation :  Not Applicable
Radius = 0.04 m wgtel"_ : e Reportable Lugeon Value! 0.0E+00
GAUGE ELAPSED FLOW AVERAG
PRESSURE TIME READING | FLOW | E FLOW Q Hy H, 3 k Test Pressures
(kPa) (min) (m®) (m*min) | (m%min) | (m*min) (m) (m) (m/min) | (m/sec)
0 11531 o 0 02 04 06
1 115.31 0 . , ,
2 115.31 0
3 115.31 0
4 115.31
5 115.31 0
18 : 0 0.0E+00 | 0.00E+00 1.84 7.34E+00 | ####H#H### | 0.00E+00 *
6 115.31 0
Oist @2nd O3rd O4th W5th
0 115.301 0
2 115.301
3 115.301 0‘0((’)00 Lugeons
4 115.301 0
2 ﬂgg 0 0.0E+00 2.56-06 5.0E-06
55 : 0 0.0E+00 | 0.00E+00 5.62 1.11E+01 | ######## | 0.00E+00
1
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' iﬁs KPR PERMEABILITY TEST (SINGLE PACKER

PROJECT: Al

pha TSF

LOCATION: 70 km north of Alpha

BORING NO. BH11 SHEET 1 OF
RES. ENG. R Rudd Project No. 42626683
DATE  30/07/2011 Cost Code

TEST INTERVAL (m) 4 to 7

HEAD LOSS (H,) (m) Use packer calibration spreadsheet to estimate.
i 4 GWT
il Total length of rods and packer = m
ID of packer rods = mm
Packer type
10 n Permeabilit LugeonValue = water taken in test (litrex 10 (bars)
A —yk = [(Q) 22LH)] X In(L/R) (L>10R) length test section (m) * minutes * test pressure (bars)
k = [(Q)/ (2nLHy)] x sinh}(L/2R) (10R>L>R)
H,=H, + H, +H, - H, where,
L m ! Q "Flow Rate H, - Total Head Test Water | Duration | No. Test | Lugeon
L - Test Interval H, - Pressure Head Pressure | Taken in Run
at Gauge (bars) (1) (min)
R - Radius of Borehole H, - Head Loss in 0.3 0 5 1/ 0.0E+00
System 0.61 0 6 2| 0.0E+00
v H,, - Height of Gauge Above Ground Level 0 0 0 3
Av H,, - Depth to Water Level from Ground Level 0 0 0 4
H . 0 0 0 5
Conversion
- _— 3
Diam = ipZI _2633'32'7043"‘/&9" 1]!'5:;_0'(?%27 m Interpretation Not Applicable
Radius = 0.04 m wgtel"_ : e Reportable Lugeon Value! 0.0E+00
GAUGE ELAPSED FLOW AVERAG
PRESSURE TIME READING | FLOW | E FLOW Q Hy H, 3 k Test Pressures
(kPa) (min) (m*) (m*min) | (m%min) | (m*min) (m) (m) (m/min) | (m/sec)
0 115.201 0 0 0.2 0.4 0.6 0.8
1 115.201 0 . , , ,
2 115.201 0
3 115.201 0
4 115.201
5 115.201 0
30 . 0 0.0E+00 | 0.00E+00 3.07 9.87E+00 | ####### | 0.00E+00 *
Oist @2nd O3rd O4th W5th
0 115.201 0
1 115.201 0
2 115.201 0 Lugeons
3 115.201 0
g Egggi 0 0.0E+00 25606 5.0E-06
61 S 0 0.0E+00 | 0.00E+00 6.23 1.30E+01 | #####H### | 0.00E+00
6 115.201 0
1
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' iﬁs KPR PERMEABILITY TEST (SINGLE PACKER

PROJECT: Al

pha TSF

LOCATION: 70 km north of Alpha

BORING NO. BH11 SHEET 1 OF
RES. ENG. R Rudd Project No. 42626683
DATE  30/07/2011 Cost Code

TEST INTERVAL (m) 7 to 10
HEAD LOSS (H,) (m) Use packer calibration spreadsheet to estimate.
i 4 GWT
il Total length of rods and packer = m
ID of packer rods = mm
Packer type
10 n Permeabilit LugeonValue = water taken in test (litrex 10 (bars)
A —yk = [(Q) 22LH)] X In(L/R) (L>10R) length test section (m) * minutes * test pressure (bars)
k = [(Q)/ (2nLH)] x sinh(L/2R) (10R>L>R)
H,=H, + H, +H, - H, where,
L m "9 FlowRate H, - Total Head Test Water | Duration | No. Test | Lugeon
L - Test Interval H, - Pressure Head Pressure | Taken in Run
at Gauge (bars) (1) (min)
R - Radius of Borehole H, - Head Loss in 0.52 0 7 1/ 0.0E+00
System 0.96 0 7 2| 0.0E+00
v H,, - Height of Gauge Above Ground Level 0 0 0 3
Av H,, - Depth to Water Level from Ground Level 0 0 0 4
H . 0 0 0 5
Conversion
- _— 3
Diam = i pZI _2633'32'70;{!“{8" 1;';::;9'8%27 m Interpretation :  Not Applicable
Radius = 0.04 m wgtel"_ : e Reportable Lugeon Value! 0.0E+00
GAUGE ELAPSED FLOW AVERAG
PRESSURE TIME READING | FLOW | E FLOW Q Hy H, 3 k Test Pressures
(kPa) (min) (m*) (m*min) | (m%min) | (m*min) (m) (m) (m/min) | (m/sec)
0 115.203 0 0 05 1 15
1 115.203 0 . ,
2 115.203 0
3 115.203 0
4 115.203
5 115.203 0
52 : 0 0.0E+00 | 0.00E+00 5.31 1.51E+01 | ######## | 0.00E+00 *
6 115.203 0
7 115.203 0
Oist @2nd O3rd O4th W5th
0 115.204 0
1 115.204 0
2 115.204 0 Lugeons
3 115.204 0
g Eg'ggj 0 0.0E+00 25606 5.0E-06
96 : 0 0.0E+00 | 0.00E+00 9.81 1.96E+01 | #####H## | 0.00E+00
6 115.204 0
7 115.204 0
1
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URS PACKER PERMEABILITY TEST (SINGLE PACKER)

PROJECT:

Alpha TSF

BORING NO. BH12

LOCATION: 70 km north of Alpha

RES. ENG. R Rudd
DATE 28/07/2011

TEST INTERVAL (m)
HEAD LOSS IN SYSTEM (H,) (m)

Total length of rods and packer =
ID of packer rods =
Packer type

Permeability
Kk = [(Q)/ (2rLHY] X In(L/R)
k = [(Q)/ (2xLH))] x sinh"(L/2R)
Hy = Hp + Hyp + H, - H, where,
Q - Flow Rate
L - Test Interval
Head at Gauge
R - Radius of Borehole
System
H,, - Height of Gauge Above Ground

Conversion
.31 ft. of water

(L>10R)

(10R>L>R)

H, - Total Head
H,- Pressure

H, - Head Loss in

Level

H,, - Depth to Water Level from Ground Level

1 liter = 0.001 m?

SHEET 5 OF 5
Project No. 42626683
Cost Code

Use packer calibration spreadsheet to estimate.

LugeonValue = water taken in test (litx 10 (bars)

length test section (m) * minutes * test pressure (bars)

Test Water | Duration | No. Test | Lugeon
Pressure | Taken in Run
(bars) [() (min)
0.25 6.3E-06 7 1| 1.2E-05
0.6 1.04E-05 7 2| 8.3E-06
0.25 5.9E-06 6 3 1.3E-05
0 0 0 4]
0 0 0 5

Diam = 1gal. =0.1337 ft3 1kPa=0.10217 Interpretation
Radius = 004 m m water Reportable Lugeon Value 8.3E-06
1 ft./min = 0.508 cm/sec
GAUGE ELAPSED FLOW AVERAG
PRESSURE TIME READING | FLOW | E FLOW Q H, H, k k Test Pressures
(kPa) (min) (m*) | (m%min) | (m¥min) | (m%min) | (M) (m) | (m/min) | (misec)
0 115.165 0.0005
1 115.165 | "o 0 0.2 0.4 0.6 0.8
2 115.166 0 001
3 115.167 0'001
4 115.168 :
5 115,169 200
25 6 115; 17 0.001 9.0E-04 | 9.00E-04 2.55 9.35E+00|2.23E-05| 3.72E-07
7 115,171 0%
0 115.173 0.0016 : : :
1 115.175 — o010 DSeriesl MSeries2 OSeries3
2 115.177 0'0015
3 115.178 :
0.0018
4 115.18
5 115.182 2007
60 6 115.184 0.0019 | 1.7E-03 | 1.73E-03 6.13 1.29E+01|3.11E-05| 5.18E-07 Lugeons
7
0.0E+00 4.0E-06 8.0E-06 1.2E-05 1.6E-05
0 115.185
1 115185 | 090%
2 115.187 0 001 1
3 115.188 0'001
4 115.189 :
5 11519 |20
25 6 115.191 0.001 9.8E-04 | 9.83E-04 2.55 9.35E+00 | 2.44E-05| 4.06E-07 ‘ ‘ ‘
#DIV/0! | #DIV/O! 0.00 6.80E+00| #DIV/Q! | #DIV/O!
#DIV/0! | #DIV/O! 0.00 2.85E+01| #DIV/O! | #DIV/O!

Pagel



' iﬁs KPR PERMEABILITY TEST (SINGLE PACKER

PROJECT: Al

pha TSF

LOCATION: 70 km north of Alpha

BORING NO. BH12 SHEET 1 OF
RES. ENG. R Rudd Project No. 42626683
DATE  29/07/2011 Cost Code

TEST INTERVAL (m) 7 to 10
HEAD LOSS (H,) (m) Use packer calibration spreadsheet to estimate.
i 4 GWT
il Total length of rods and packer = m
ID of packer rods = mm
Packer type
E n Permeabilit LugeonValue = water taken in test (litrex 10 (bars)
A —yk = [(Q) 22LH)] X In(L/R) (L>10R) length test section (m) * minutes * test pressure (bars)
k = [(Q)/ (2nLH)] x sinh(L/2R) (10R>L>R)
H,=H, + H, +H, - H, where,
L m ! Q "Flow Rate H, - Total Head Test Water | Duration | No. Test | Lugeon
L - Test Interval H, - Pressure Head Pressure | Taken in Run
at Gauge (bars) (1) (min)
R - Radius of Borehole H, - Head Loss in 0.47 0 6 1/ 0.0E+00
System 0.96 0 6 2| 0.0E+00
v H,, - Height of Gauge Above Ground Level 0 0 0 3
Av H,, - Depth to Water Level from Ground Level 0 0 0 4
H . 0 0 0 5
Conversion
- _— 3
Diam = i pZI _2633'32'70;{!“{8" 1;';::;9'8%27 m Interpretation :  Not Applicable
Radius = 0.04 m wgtel"_ : e Reportable Lugeon Value! 0.0E+00
GAUGE ELAPSED FLOW AVERAG
PRESSURE TIME READING | FLOW | E FLOW Q Hy H, 3 k Test Pressures
(kPa) (min) (m*) (m*min) | (m%min) | (m*min) (m) (m) (m/min) | (m/sec)
0 1151 o 0 05 1 15
1 115.1 0 . ,
2 115.1 0
3 115.1 0
4 115.1
5 115.1 0
a7 6 115'1 0 0.0E+00 | 0.00E+00 4.80 1.46E+01 | ######## | 0.00E+00 *
: 0
Oist @2nd O3rd O4th W5th
0 115.103 0
1 115.103 0
2 115.103 0 Lugeons
3 115.103 0
g Egigg 0 00E+00 20E-08 40E-08 6.0E-08 BOE-08 10E-07
96 : 0 0.0E+00 | 0.00E+00 9.81 1.96E+01 | #####H## | 0.00E+00
6 115.103 0
1
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TSF Geotechnical Investigation

Appendix F Laboratory Test Results

42626683/01/01




Brisbane Perth

10/104 Newmarket 2 Kimmer Place,
Rd, Windsor Queens Park
QLD 4030 WA 6107

www.trilab.com.au Ph: +61 7 3357 5535

Ph: +61 8 9258 8323

ATTERBERG LIMITS TEST REPORT

Test Method: AS 12892.1.1,3.1.1,3.1.2, 3.2.1, 3.3.1, 34.1

measurements included in this document are traceable to

. K J. Russell
Australian/National Standards.

Client URS Australia Pty Ltd Report No. 11080521-AL
Project Alpha TSF Geotech Test Date 24/08-31/08/2011
Report Date 02/09/2011
Sample No. 11080521 11080523 11080524 11080525 11080526 11080532
Client ID TPO01-03 TP03-02 TP04-01 TP05-01 TP05-02 TP12-02
Depth (m) 3.00 1.00 0.30 0.60 1.70 1.20
Liquid Limit (%) 31 43 21 15 29 23
Plastic Limit (%) 18 16 11 12 13 12
Plasticity Index (%) 13 27 10 3 16 11
Linear Shrinkage (%) 5.0* 9.5+ 3.0* 0.5 6.0* 6.0+
Field Moisture Content (%) 9.3 11.4 8.8 7.8 12.2 11.0
Sample No. 11080537 11080539 11080540 11080541 11080542 11080543
Client ID TP19-02 TP23-02 TP24-01 TP24-02 TP26-02 TP28/2-02
Depth (m) 0.90 1.30 0.70 2.50 0.90 2.00
Liquid Limit (%) 27 39 24 29 31 35
Plastic Limit (%) 18 12 13 14 11 13
Plasticity Index (%) 9 27 11 15 20 22
Linear Shrinkage (%) 2.5* 7.5+ 3.5% 7.0 5.5+ 7.5+
Field Moisture Content (%) 7.2 11.3 5.0 11.7 10.0 12.3

NOTES/REMARKS: The samples were tested oven dried, dry sieved and in a 125-250mm mould.

Sample/s supplied by the client * Crumbling occurred + Curling occurred Page10of1 REP00101
This document is issued in accordance with NATA's Authorised Signatory /\
accreditation requirements. Accredited for compliance with NATA
ISO/IES 17025. The results of the tests, calibrations, and/or omnsd N

TECHNICAL
COMPETENCE

Laboratory No. 9926

The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.

Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.

Trilab Pty Ltd ~ ABN 25 065 630 506

ACCURATE QUALITY RESULTS FOR TOMORROW'S ENGINEERING
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www.trilab.com.au

Brisbane
10/104 Newmarket
Rd, Windsor

Perth
2 Kimmer Place,
Queens Park

QLD 4030
Ph: +61 7 3357 5535

WA 6107

Ph: +61 8 9258 8323

PARTICLE SIZE DISTRIBUTION TEST REPORT

Test Method: AS 1289 3.6.1, 2.1.

1

measurements included in this document are traceable to
Australian/National Standards.

J. Russell

Client URS Australia Pty Ltd Report No. 11080521-G
Project Alpha TSF Geotech Test Date 18/08-02/09/2011
Report Date 02/09/2011
Sample No. 11080521 11080522 11080527 11080528 11080529 11080530 11080531
Client ID TPO1-03 TPO1-04 TP05-03 TP08-02 TP09-02 TP10-01 TP10-03
Depth (m) 3.00 3.40 2.80 0.90 0.70 0.60 2.00
Moisture (%) 9.3 9.8 10.1 11.5 10.3 4.2 11.7
AS SIEVE SIZE PERCENT PASSING
(mm)
150
75
53 100
375 100 100 88
26.5 100 88 98 79
19 98 100 74 92 61
9.5 96 98 57 70 38
4.75 94 97 47 47 25
2.36 91 95 43 29 100 100 21
1.18 70 94 37 27 99 98 18
0.600 57 91 33 23 96 95 16
0.425 51 85 31 20 94 91 15
0.300 44 78 29 17 90 82 14
0.150 32 63 23 12 74 50 12
0.075 23 38 19 9 61 35 10
NOTES/REMARKS: -
Sample/s supplied by the client Page1of1 REP01101
This document is issued in accordance with NATA's Authorised Signatory A
accreditation requirements. Accredited for compliance with - NATA
ISO/IES 17025. The results of the tests, calibrations, and/or M \/

TECHNICAL
COMPETENGE

Laboratory No. 9926

The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.

Trilab Pty Ltd ~ ABN 25 065 630 506

ACCURATE QUALITY RESULTS FOR TOMORROW'S ENGINEERING
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www.trilab.com.au

Brisbane
10/104 Newmarket
Rd, Windsor

QLD 4030
Ph: +61 7 3357 5535

Perth

2 Kimmer Place,

Queens Park
WA 6107

Ph: +61 8 9258 8323

EMERSON CLASS NUMBER TEST REPORT

Test Method: AS 1289 3.8.1

measurements included in this document are traceable to
Australian/National Standards.

J. Russell

Client URS Australia Pty Ltd Report No. 11080523-EM
Project Alpha TSF Geotech Test Date 18/08-24/08/2011
Report Date 02/09/2011
Sample No. 11080523 11080524 11080526 11080532 11080536 11080541 11080545
Client ID TP03-02 TP04-01 TP05-02 TP12-02 TP15-01 TP24-02 TP29-01
Depth (m) 1.00 0.30 1.70 1.20 0.60 2.50 0.40
Sandy Clay - .. | Sandy Clay - | o _ | Sandy Clay - | «. i
Description Orange/ Sandy Silt Red/Brown/G Sandy Clay - | Silty Sand Orange/ Silty Sand
Brown Pale Brown Brown Red/Brown
Brown rey Brown
Emerson Class 5 5 5 1 5 5 5
Number
Sample No. 11080547 - - - - - -
Client ID TP33-02 - - - - - -
Depth (m) 1.30 - - - - - -
Silty Sandy
Description Gravel - - - - - - -
Brown
Emerson Class 5 i i i i i i
Number
Sample No. - - - - - - -
Client ID - - - - - - -
Depth (m) - - - - - - -
Description - - - - - - -
Emerson Class i i i i i i i
Number

NOTES/REMARKS: -

Sample/s supplied by the client Tested with Distilled water at 19°C Page10of1  REP00401
This document is issued in accordance with NATA's Authorised Signatory /\
accreditation requirements. Accredited for compliance with NATA
ISO/IES 17025. The results of the tests, calibrations, and/or Yot N

TEGHNICAL
COMPETENCE

Laboratory No. 9926

The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.

Trilab Pty Ltd

ABN 25 065 630 506

ACCURATE QUALITY RESULTS FOR TOMORROW'S ENGINEERING
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Brisbane
10/104 Newmarket Rd,
Windsor

Soil Rock

QLD 4030

Calibration Ph: +61 7 3357 5535

Perth

2 Kimmer Place,
Queens Park

WA 6107

Ph: +61 8 9258 8323

PARTICLE SIZE DISTRIBUTION TEST REPORT

Test Method: AS 1289 3.6.3,3.5.1

Moisture Content 11.4%

Sample/s supplied by the client

Client URS Australia Pty Ltd Report No. 11080523-G
Project Alpha TSF Geotech Test Date 22-24/08/2011
Report Date 2/9/2011
Client ID TP03-02 Depth (m) 1.00
Sieve Size |Passing
100
(mm) % J
150.0 //’
75.0 %0 e
232 //
: /1
26.5 80
19.0 100
95 97
70
4.75 95
2.36 91
1.18 88 60
0.600 84 g
0.425 82 2
0.300 77 g %
0.150 64 &
0.075 55 ey
40
0.072 50 /
0.051 46 7
0.036 45 30
0.026 45
0.019 45
0.014 43 20
0.0098 42
0.0069 42 1
0.0049 40
0.004 40
0.0034 39 0
0.0028 39 0.001 0.01 0.1 1 10 100
0.0024 37 Particle Size (mm)
0.0014 34
NOTES/REMARKS:

-2.36mm Soil Particle Density(t/m3) 2.63

Page 10f1 REP03901

This document is issued in accordance with NATA's accreditation
requirements. Accredited for compliance with ISO/IES 17025. The
results of the tests, calibrations, and/or measurements included in this
document are traceable to Australian/National Standards.

J. Russell

Authorised Signatory

e
. MM Y

COMPETENCE

Laboratory No. 9926

The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.

Trilab Pty Ltd ~ ABN 25 065 630 506

ACCURATE QUALITY RESULTS FOR TOMORROW'S ENGINEERING




Brisbane Perth
10/104 Newmarket 2 Kimmer Place,
Rd, Windsor Queens Park

QLD 4030 WA 6107
www.trilab.com.au Ph: +61 7 3357 5535 Ph: +61 8 9258 8323

MOISTURE/DENSITY RELATIONSHIP TEST REPORT

Test Method: AS 1289 5.1.1

Client URS Australia Pty Ltd Report No. 11080523-MDD
Project Alpha TSF Geotech Test Date 20/08/2011
Report Date 2/09/2011
Client ID TP03-02 Depth (m) 1.00
Description Sandy Clay - Brown
1.900
1.850
1.800 /__._\‘\
1.750 \
&~ 1.700
£
>
‘»
c 1.650
g e
>
a
1.600
1.550
1.500
11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0
Moisture Content (%)
Maximum Dry Density (t/m?) 1.80 Optimum Moisture Content (%) 14.5
Moisture Content (%) 114 Percentage of Oversize/Sieve Size (mm) 0/19
NOTES/REMARKS: This is a computer generated plot so estimates may show some minor variations
from the results summarised.

Sample/s supplied by the client Page10of1 REP01301
This document is issued in accordance with NATA's Authorised Signatory 7\
accreditation requirements. Accredited for compliance with - NATA
ISO/IES 17025. The results of the tests, calibrations, and/or M \/

measurements included in this document are traceable to
Australian/National Standards.

'.léCH NICAL
J. Russell COMPETENCE

Laboratory No. 9926
The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.
Trilab Pty Ltd ~ ABN 25 065 630 506

ACCURATE QUALITY RESULTS FOR TOMORROW'S ENGINEERING




Brisbane Perth
10/104 Newmarket 2 Kimmer Place,
Rd, Windsor Queens Park

QLD 4030 WA 6107

www.trilab.com.au Ph: +61 7 3357 5535 Ph: +61 8 9258 8323

MOISTURE/DENSITY RELATIONSHIP TEST REPORT

Test Method: AS 1289 5.1.1

from the results summarised.

Sample/s supplied by the client

Client URS Australia Pty Ltd Report No. 11080524-MDD
Project Alpha TSF Geotech Test Date 20/08/2011
Report Date 2/09/2011
Client ID TP04-01 Depth (m) 0.30
Description Silty Sand - Pale Brown
2.200
2.100
/——.\
2.000 \‘
1.900 /
3
~ 1800
‘»
c
5]
[a}
>
G 1.700 <
1.600
1.500
5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0
Moisture Content (%)
Maximum Dry Density (t/m?) 2.05 Optimum Moisture Content (%) 9.0
Moisture Content (%) 8.8 Percentage of Oversize/Sieve Size (mm) 0/19
NOTES/REMARKS: This is a computer generated plot so estimates may show some minor variations

Page10f1 REP01301

This document is issued in accordance with NATA's Authorised Signatory
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PERMEABILITY BY CONSTANT HEAD TEST REPORT

Test Method AS 1289 6.7.3,5.1.1 / KH 2 (Based on K H Head (1988) Manual of Laboratory Testing, 10.7)

Client URS Australia Pty Ltd Report No.  11080524-CHP
Project Alpha TSF Geotech Test Date  08/09-03/10/2011
Report Date  3/10/2011
Sample No. 11080524
Client ID TP04-01
Depth (m) 0.30
Standard Maximum Dry Density (t/m®) 2.05
Standard Optimum Moisture Content (%) 9.0
Placement Moisture Content (%) 9.0
Placement Wet Density (t/m°) 2.19
Water Used Distilled
Pressure Applied (kPa) 50
Specimen Dimensions
Diameter (mm) 48.0
Length (mm) 56.8

PERMEABILITY

Ky =8 X 107 m/s

Notes/Remarks:

Sample/s supplied by client

Tested as received

The above specimen was remoulded to a target of 98% of Standard Dry Density
and at Optimum Moisture Content
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TRIAXIAL TEST REPORT

Test Method: AS1289.6.4.2

Client: URS Australia Pty Ltd Report No.: 11080524 - CU
Project: Alpha TSF Geotech Test Date: 25/08/2011
Report Date: 14/09/2011
Client Id.:  TP04-01 Depth (m): 0.30
Description: Silty Sand - orange brown
SAMPLE & TEST DETAILS
Initial Height: 955  mm Initial Moisture Content: 8.6 % Rate of Strain: ~ 0.006  %/min
Initial Diameter: 480  mm Final Moisture Content: 111 % B Response: 97 %
L/D Ratio:  2.0:1 Wet Density: ~ 2.18 tim®
Dry Density: ~ 2.01 tim®
Failure Criteria:  Peak Principal Stress Ratio
Mohr Circle Diagram
300
250
200
g /_\\
@ 150
pu
o —— \
3
& 100
50
0
0 50 100 150 200 250 300 350 400 450 500
Principal Stress (kPa)
Interpretation between stages: 1t02  2to3 1t03
Cohesion C' (kPa): 5.2 111 8.8
Angle of Shear Resistance @' (Degrees):  35.9 34.3 34.7
Sample Type: Single Individual Specimen remoulded to a target of 97% of Standard Maximum Dry Density
Sample/s supplied by the client Note: Graph not to scale
A Authorised Signatory
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TRIAXIAL TEST REPORT

Test Method: AS1289.6.4.2

NATA Accredited Laboratory

Number 9926

Australian/National standards.

Client: URS Australia Pty Ltd Report No.: 11080524 - CU
PrOjeCt: Alpha TSF Geotech Test Date: 25/08/2011
Report Date: 14/09/2011
Client Id.: TP04-01 Depth (m): 0.30
Description: Silty Sand - orange brown
Stress/Strain & PorePressure/Strain Diagram
400 100
350
T 80
300 SR
o g
g teog
X 250 . o
(2]
4 2
= et
» a
S 200 40 o
— —
(18] o
= / o
(<5 ’
D l’
150 H
g ! 1 20
3 A S A S B
100 ':"
’ \\\ ’,r’ ,,I 1 O
o Shear Stress
50 < - ]
____Pore Pressure
0 -20
0 0.5 1 15 2 25 3 35 4
Strain %
FAILURE DETAILS
Back Initial Failure Principal Effective Stresses Deviator Stress Strain
Confining Pressure Pressure Pore Pore oy c's c';/c'3
539 kPa 489 kPa 489 kPa 475 kPa 262 kPa 63 kPa 4.160 199 kPa 0.83%
590 kPa 490 kPa 490 kPa 507 kPa 339 kPa 83 kPa 4.082 256 kPa 1.92 %
690 kPa 490 kPa 490 kPa 567 kPa 489 kPa 125 kPa 3.912 364 kPa 3.32%
Sample Type: Single Individual Specimen remoulded to a target of 97% of Standard Maximum Dry Density
Sample/s supplied by the client Note: Graph not to scale
A Authorised Signatory
N¢1-A This Document is issued in accordance with NATA's y E Z ; /
accreditation requirements. Accredited for compliance with z‘u ﬁ
TECHNICAL ISO/IEC 17025. The results of the tests, calibrations, and/or y 1. Russell
COMPETENCE measurements included in this document are traceable to o Rsse
Page 2
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TRIAXIAL TEST REPORT

Test Method: AS1289.6.4.2

Client: URS Australia Pty Ltd Report No.: 11080524 - CU

Project: Alpha TSF Geotech Test Date: 25/08/2011
Report Date: 14/09/2011

Client Id.: TP04-01 Depth (m): 0.30

Description: Silty Sand - orange brown

MIT Method - Effective Stress Path

400

350

300
©
o
X~
o

73 250
b
)
1

= 200

150

100

50

0

0 50 100 150 200 250 300 350 400
s=(c',+0c'3)/2 kPa
Note: Graph not to scale.
Sample Type: Single Individual Specimen remoulded to a target of 97% of Standard Maximum Dry Density
Sample/s supplied by the client Note: Graph not to scale
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TRIAXIAL TEST REPORT

Test Method: AS1289.6.4.2

Client: URS Australia Pty Ltd Report No.: 11080524 - CU

Project: Alpha TSF Geotech Test Date:  25/08/2011

Report Date: 14/09/2011

Client Id.: TP04-01 Depth (m): 0.30

Description: Silty Sand - orange brown

Cambridge Method - Effective Stress Path
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350 \'

300

250 1

(6',-06'5) kPa
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N

200

150

100

50

0 50 100 150 200 250 300 350 400

p=(c'; + 20'5)/3 kPa

Note: Graph not to scale.

Sample Type: Single Individual Specimen remoulded to a target of 97% of Standard Maximum Dry Density

Sample/s supplied by the client Note: Graph not to scale
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TRIAXIAL TEST REPORT

Test Method: AS1289.6.4.2

Client: URS Australia Pty Ltd Report No.: 11080524 - CU

Project: Alpha TSF Geotech Test Date:  25/08/2011

Report Date: 14/09/2011

Client Id.: TP04-01 Depth (m): 0.30

Description: Silty Sand - orange brown

Sample Type: Single Individual Specimen remoulded to a target of 97% of Standard Maximum Dry Density

Sample/s supplied by the client

Note: Graph not to scale
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QLD 4030 WA

Brisbane Perth
10/104 Newmarket Rd, 2 Kimmer Place,
Windsor Queens Park

Soil Rock

6107

Ca“bration Ph: +61 7 3357 5535 Ph: +61 8 9258 8323

PARTICLE SIZE DISTRIBUTION TEST REPORT

Test Method: AS 1289 3.6.3,3.5.1

Moisture Content 8.8%

Sample/s supplied by the client

Client URS Australia Pty Ltd Report No. 11080524-G
Project Alpha TSF Geotech Test Date 19-31/08/2011
Report Date 2/9/2011
Client ID TP04-01 Depth (m) 0.30
Sieve Size [Passing
(mm) % 100 //
150.0 A
75.0 9
53.0
375
26.5 80
19.0
3.9 70
4.75
2.36 100
1.18 98 60
0.600 94 g
0.425 88 §
0.300 79 g =
0.150 52
0.075 37 40
0.07 31
0.05 29
0.036 27 30 »
0.025 25 //
0.019 23 .
0.014 21 20 i
0.0097 21 |
0.0069 19 10
0.0049 19
0.004 19
0.0035 18 0
0.0028 17 0.001 0.01 0.1 1 10
0.0024 17 Particle Size (mm)
0.0014 16
NOTES/REMARKS:

-2.36mm Soil Particle Density(t/m3) 2.65
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Brisbane
10/104 Newmarket Rd,
Windsor

Soil Rock

QLD 4030

Calibration Ph: +61 7 3357 5535

Perth

2 Kimmer Place,
Queens Park

WA 6107

Ph: +61 8 9258 8323

PARTICLE SIZE DISTRIBUTION TEST REPORT

Test Method: AS 1289 3.6.3,3.5.1

Moisture Content 7.8%

Sample/s supplied by the client

Client URS Australia Pty Ltd Report No. 11080525-G
Project AIpha TSF Geotech Test Date 22.24/08/2011
Report Date 2/9/2011
Client ID TP05-01 Depth (m) 0.60
Sieve Size |Passing
100 —
(mm) % ///
150.0 /
//
75.0 %0 o
53.0 /!
375
26.5 80
19.0
9.5 100
70
4.75 99
2.36 97
1.18 94 60
0.600 90 g
0.425 87 2
0.300 80 g =
0.150 54
0.075 36
40
0.072 32
0.051 28
0.037 25 30
0.026 22
0.019 22 _//
20
0.014 22 L
0.01 19 p=
0.0071 16 10
0.005 16
0.0041 16
0.0035 15 0
0.0028 14 0.001 0.01 0.1 1 10
0.0024 14 Particle Size (mm)
0.0015 12
NOTES/REMARKS:

-2.36mm Soil Particle Density(t/m3) 2.66
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Rd, Windsor
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Ph: +61 7 3357 5535

Perth

Queens Park
WA 6107

2 Kimmer Place,

Ph: +61 8 9258 8323

PERMEABILITY BY CONSTANT HEAD TEST REPORT

Test Method AS 1289 6.7.3,5.1.1 / KH 2 (Based on K H Head (1988) Manual of Laboratory Testing, 10.7)

Client URS Australia Pty Ltd Report No.  11080526-CHP
Project Alpha TSF Geotech Test Date  18/08-03/10/2011
Report Date  3/10/2011
Sample No. 11080526
Client ID TP05-02
Depth (m) 1.70
Standard Maximum Dry Density (t/m®) 198.00
Standard Optimum Moisture Content (%) 11.0
Placement Moisture Content (%) 1.9
Placement Wet Density (t/m°) 2.07
Water Used Distilled
Pressure Applied (kPa) 50
Specimen Dimensions
Diameter (mm) 48.3
Length (mm) 58.8

PERMEABILITY

Koo =4 X 10 m/s

Notes/Remarks:

Sample/s supplied by client

Tested as received

The above specimen was remoulded to a target of 98% of Standard Dry Density
and at Optimum Moisture Content
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TRIAXIAL TEST REPORT

Test Method: AS1289.6.4.2

Client: URS Australia Pty Ltd Report No.: 11080526 - CU
Project: Alpha TSF Geotech Test Date: 25/08/2011
Report Date: 26/09/2011
ClientId.:  TP05-02 Depth (m): 1.7
Description: Sandy Clay - mottled orange grey
SAMPLE & TEST DETAILS
Initial Height: ~ 95.6  mm Initial Moisture Content: 109 9% Rate of Strain:  0.006 ~ %/min
Initial Diameter: 480  mm Final Moisture Content: ~ 12.2 % B Response: 97 %
L/D Ratio:  2.0:1 Wet Density:  2.15 tim’
Dry Density: ~ 1.94 t/m’
Failure Criteria: Peak Principal Stress Ratio
Mohr Circle Diagram
300
250
200
<
o
<
@ 150
e
% 100
50 / ﬁ‘ \
0
0 50 100 150 200 250 300 350 400 450 500
Principal Stress (kPa)
Interpretation between stages: 1to2  2to3 1t03
Cohesion C' (kPa):  13.0 12.3 12.6
Angle of Shear Resistance ®' (Degrees):  28.9 29.2 29.1
Sample Type: Single Individual Specimen remoulded to a target of 97% of Standard Maximum Dry Density
Sample/s supplied by the client Note: Graph not to scale
A Authorised Signatory
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TRIAXIAL TEST REPORT

Test Method: AS1289.6.4.2

Client: URS Australia Pty Ltd Report No.: 11080526 - CU
Project: Alpha TSF Geotech Test Date: 25/08/2011

Report Date: 26/09/2011
ClientId.: TP05-02 Depth (m): 1.7

Description: Sandy Clay - mottled orange grey

Stress/Strain & PorePressure/Strain Diagram

350 60
______________ /___/
300 "
o1’ T 50
250
I’ g
T T 40 %
4 / [<5]
0 /'/ S
g 200 . %
N j -
D o
2 T30 o
< o
-S D_
o 150
o
1+ 20
100
+ 10
50 Shear Stress —
____ Pore Pressure
0 0
0 0.5 1 15 2 25 3 35 4
Strain %
FAILURE DETAILS
Back Initial Failure Principal Effective Stresses Deviator Stress Strain
Confining Pressure Pressure Pore Pore o'y o' c'1/c';
543 kPa 493 kPa 493 kPa 501 kPa 165 kPa 42 kPa 3.919 123 kPa 0.83 %
594 kPa 494 kPa 494 kPa 521 kPa 254 kPa 73 kPa 3473 181 kPa 1.74 %
694 kPa 494 kPa 494 kPa 549 kPa 457 kPa 143 kPa 3.192 314 kPa 3.70 %
Sample Type: Single Individual Specimen remoulded to a target of 97% of Standard Maximum Dry Density
Sample/s supplied by the client Note: Graph not to scale
A Authorised Signatory
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TRIAXIAL TEST REPORT

Test Method: AS1289.6.4.2

Client: URS Australia Pty Ltd Report No.: 11080526 - CU
Project: Alpha TSF Geotech Test Date: 25/08/2011

Report Date: 26/09/2011
ClientId.: TP05-02 Depth (m): 1.7

Description: Sandy Clay - mottled orange grey

MIT Method - Effective Stress Path
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Note: Graph not to scale.
Sample Type: Single Individual Specimen remoulded to a target of 97% of Standard Maximum Dry Density
Sample/s supplied by the client Note: Graph not to scale
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TRIAXIAL TEST REPORT

Test Method: AS1289.6.4.2

Client: URS Australia Pty Ltd Report No.: 11080526 - CU
Project: Alpha TSF Geotech Test Date: 25/08/2011

Report Date: 26/09/2011
ClientId.: TP05-02 Depth (m): 1.7

Description: Sandy Clay - mottled orange grey

Cambridge Method - Effective Stress Path
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Note: Graph not to scale.
Sample Type: Single Individual Specimen remoulded to a target of 97% of Standard Maximum Dry Density
Sample/s supplied by the client Note: Graph not to scale
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TRIAXIAL TEST REPORT

Test Method: AS1289.6.4.2

Client: URS Australia Pty Ltd Report No.: 11080526 - CU

Project: Alpha TSF Geotech Test Date: 25/08/2011

Report Date: 26/09/2011

Client Id.: TP05-02 Depth (m): 1.7

Description: Sandy Clay - mottled orange grey

Sample Type: Single Individual Specimen remoulded to a target of 97% of Standard Maximum Dry Density
Sample/s supplied by the client Note: Graph not to scale
A Authorised Signatory
NATA This Document is issued in accordance with NATA's ;
v accreditation requirements. Accredited for compliance with L I -’: f
TECHNICAL ISO/IEC 17025. The results of the tests, calibrations, and/or p 7. Russell
COMPETENCE -

measurements included in this document are traceable to

Australian/National standards. Page 5
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The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.
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TRIAXIAL TEST REPORT

Test Method: AS1289.6.4.2

Client: URS Australia Pty Ltd Report No.: 11080526 - CU
Project: Alpha TSF Geotech Test Date: 25/08/2011

Report Date: 26/09/2011
ClientId.: TP05-02 Depth (m): 1.7

Description: Sandy Clay - mottled orange grey

Volume v's Time (Log Scale)

174
0.01 0.1 1 10 100 1000
1735 ~
173
E M- e e e t0
(5]
IS
>
S
172.5
—————————————————————————————————— t50
172 \ t100
171.5
171
Time (mins)
Cv: 44.82 m’lyear
Mv: 0.116 m’/MN
k: 1.61E-09 m/s
Sample Type: Single Individual Specimen remoulded to a target of 97% of Standard Maximum Dry Density
Sample/s supplied by the client Note: Graph not to scale
A Authorised Signatory
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Calibration Ph: +61 7 3357 5535

Perth

2 Kimmer Place,
Queens Park

WA 6107

Ph: +61 8 9258 8323

PARTICLE SIZE DISTRIBUTION TEST REPORT

Test Method: AS 1289 3.6.3,3.5.1

Moisture Content 12.2%

Sample/s supplied by the client

Client URS Australia Pty Ltd Report No. 11080526-G
Project AIpha TSF Geotech Test Date 22.24/08/2011
Report Date 2/9/2011
Client ID TP05-02 Depth (m) 1.70
Sieve Size [Passing
100 =
(mm) % ///’
150.0 e
75.0 % e
53.0 d
375
26.5 80
19.0
9.5 100
70
4.75 97
2.36 95
1.18 91 60
0.600 88 g
0.425 84 2
0.300 77 g =
0.150 54
0.075 41
40
0.067 35
0.048 32
L
0.034 31 30 — -
0.024 29 P PIEEEC,
0.018 29 —
0.013 28 20
0.0094 27
0.0067 26 10
0.0047 26
0.0039 25
0.0033 24 0
0.0027 24 0.001 0.01 0.1 1 10
00023 23 Particle Size (mm)
0.0014 22
NOTES/REMARKS:

-2.36mm Soil Particle Density(t/m3) 2.67
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This document is issued in accordance with NATA's accreditation
requirements. Accredited for compliance with ISO/IES 17025. The
results of the tests, calibrations, and/or measurements included in this
document are traceable to Australian/National Standards.

J. Russell

Authorised Signatory

e
. MM Y

COMPETENCE

Laboratory No. 9926
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PERMEABILITY BY CONSTANT HEAD TEST REPORT

Test Method AS 1289 6.7.3,5.1.1 / KH 2 (Based on K H Head (1988) Manual of Laboratory Testing, 10.7)

Client URS Australia Pty Ltd Report No.  11080532-CHP
Project Alpha TSF Geotech Test Date  10/09-14/09/2011
Report Date  3/10/2011
Sample No. 11080532
Client ID TP12-02
Depth (m) 1.20
Standard Maximum Dry Density (t/m®) 1.94
Standard Optimum Moisture Content (%) 10.5
Placement Moisture Content (%) 10.2
Placement Wet Density (t/m°) 2.10
Water Used Distilled
Pressure Applied (kPa) 50
Specimen Dimensions
Diameter (mm) 48.0
Length (mm) 56.8

PERMEABILITY

Koo =2 X 10 m/s

Notes/Remarks:

Sample/s supplied by client

The above specimen was remoulded to a target of 98% of Standard Dry Density
and at Optimum Moisture Content
Tested as received

Page: 10of 1 REP01701

This document is issued in accordance with NATA's accreditation
requirements. Accredited for compliance with ISO/IES 17025. The
results of the tests, calibrations, and/or measurements included in this
document are traceable to Australian/National Standards.

Authorised Signatory
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The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.

ABN 25 065 630 506

ACCURATE QUALITY RESULTS FOR TOMORROW'S ENGINEERING




N\

izl

+61 7 3357 5535 www.trilab.com.au 10/104 Newmarket Rd, Windsor QLD 4030

TRIAXIAL TEST REPORT

Test Method: AS1289.6.4.2

Client: URS Australia Pty Ltd Report No.: 11080532 - CU
Project: Alpha TSF Geotech Test Date: 25/08/2011
Report Date: 16/09/2011
ClientId.: TP12-02 Depth (m): 1.20
Description: Clayey Sand - yellow brown
SAMPLE & TEST DETAILS
Initial Height: ~ 95.6 ~ mm Initial Moisture Content: 109 % Rate of Strain: ~ 0.006  %/min
Initial Diameter: 480  mm Final Moisture Content. 136 % B Response: 8 %
L/D Ratio:  2.0:1 Wet Density: 2.1 tim®
Dry Density: ~ 1.90 tim®
Failure Criteria:  Peak Principal Stress Ratio
Mohr Circle Diagram
180
160
140
120
g —
X 100
™
s 80
/ N
” / \ \
20 /
0 ...
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340
Principal Stress (kPa)
Interpretation between stages : 2to3
Cohesion C' (kPa) : 3.8
Angle of Shear Resistance @' (Degrees) : 29.4
Sample Type: Single Individual Specimen remoulded to a target of 98% of Standard Maximum Dry Density
Sample/s supplied by the client Note: Graph not to scale
A Authorised Signatory
NATA This Document is issued in accordance with NATA's y 2 Z ié /
v accreditation requirements. Accredited for compliance with - M
TECHNICAL ISO/IEC 17025. The results of the tests, calibrations, and/or J. Russell
COMPETENCE measurements included in this document are traceable to
Australian/National standards. Page 1

NATA Accredited Laboratory
Number 9926

Doc. Id.: REP03001

The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.

Trilab Pty Ltd
ABN 25 065 630 506
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TRIAXIAL TEST REPORT

Test Method: AS1289.6.4.2

Client: URS Australia Pty Ltd Report No.: 11080532 - CU

Project: Alpha TSF Geotech Test Date: 25/08/2011
Report Date: 16/09/2011

Client Id.: TP12-02 Depth (m): 1.20

Description: Clayey Sand - yellow brown

Stress/Strain & PorePressure/Strain Diagram

250 100
PN 1 90
/-/ I,
200 =] 80
/ T 70 ©
© / o
o , ~
X~ / o
@ 150 60 5,
= I8
a —
2 o
2 150 @
< o
2 o
(<5
O 100 40
T 30
50 20
Shear Stress
____Pore Pressure 1 10
0 0
0 0.5 1 15 2 2.5 3 35 4 45
Strain %
FAILURE DETAILS
Back Initial Failure Principal Effective Stresses Deviator Stress Strain
Confining Pressure Pressure Pore Pore oy c's c';/c'3
542 kPa 492 kPa 492 kPa 507 kPa 103 kPa 35 kPa 2.935 68 kPa 0.44 %
592 kPa 492 kPa 492 kPa 535 kPa 180 kPa 57 kPa 3.161 123 kPa 1.89 %
693 kPa 493 kPa 493 kPa 588 kPa 321 kPa 105 kPa 3.057 216 kPa 3.99%
Sample Type: Single Individual Specimen remoulded to a target of 98% of Standard Maximum Dry Density
Sample/s supplied by the client Note: Graph not to scale
A Authorised Signatory
NATA This Document is issued in accordance with NATA's
v accreditation requirements. Accredited for compliance with M
TECHNICAL ISO/IEC 17025. The results of the tests, calibrations, and/or y 1. Russell
COMPETENCE measurements included in this document are traceable to o Rsse
Australian/National standards. Page 2

NATA Accredited Laboratory
Number 9926 Doc. Id.: REP03001

The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.
Trilab Pty Ltd
ABN 25 065 630 506
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TRIAXIAL TEST REPORT

Test Method: AS1289.6.4.2

Client: URS Australia Pty Ltd Report No.: 11080532 - CU

Project: Alpha TSF Geotech Test Date: 25/08/2011
Report Date: 16/09/2011

Client Id.: TP12-02 Depth (m): 1.20

Description: Clayey Sand - yellow brown

MIT Method - Effective Stress Path

250
200
©
o
X~
o
5y
5 150
)
1
-
100 ‘i
; /
0
0 50 100 150 200 250
s=(c',+0c'3)/2 kPa
Note: Graph not to scale.
Sample Type: Single Individual Specimen remoulded to a target of 98% of Standard Maximum Dry Density
Sample/s supplied by the client Note: Graph not to scale

This Document is issued in accordance with NATA's

NAATA Authorised Signatory
AGCREDITED FOR
TE AL

accreditation requirements. Accredited for compliance with . M
CHNIC ISO/IEC 17025. The results of the tests, calibrations, and/or J. Russell
COMPETENCE measurements included in this document are traceable to
Australian/National standards. Page 3

NATA Accredited Laboratory
Number 9926 Doc. Id.: REP03001

The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.
Trilab Pty Ltd
ABN 25 065 630 506
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TRIAXIAL TEST REPORT

Test Method: AS1289.6.4.2

Client: URS Australia Pty Ltd Report No.: 11080532 - CU
Project: Alpha TSF Geotech Test Date: 25/08/2011

Report Date: 16/09/2011
Client Id.: TP12-02

Depth (m): 1.20

Description: Clayey Sand - yellow brown

Cambridge Method - Effective Stress Path

250
200 %%
©
o
X~
©
' 150
b
1
o
100
50 /
0
50 100 150 200 250
p =(c'y +20'3)/3 kPa
Note: Graph not to scale.
Sample Type: Single Individual Specimen remoulded to a target of 98% of Standard Maximum Dry Density

Sample/s supplied by the client

Note: Graph not to scale

7\
NATA

‘CHNIC.
COMPETENCE

This Document is issued in accordance with NATA's
accreditation requirements. Accredited for compliance with
ISO/IEC 17025. The results of the tests, calibrations, and/or

measurements included in this document are traceable to
Australian/National standards.

NATA Accredited Laboratory
Number 9926

Authorised Signatory

J. Russell

Page 4

Doc. Id.: REP03001

The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.
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ABN 25 065 630 506
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TRIAXIAL TEST REPORT

Test Method: AS1289.6.4.2

Client: URS Australia Pty Ltd Report No.: 11080532 - CU

Project: Alpha TSF Geotech Test Date:  25/08/2011

Report Date: 16/09/2011

ClientId.: TP12-02 Depth (m): 1.20

Description: Clayey Sand - yellow brown

Sample Type: Single Individual Specimen remoulded to a target of 98% of Standard Maximum Dry Density

Sample/s supplied by the client

Note: Graph not to scale
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Authorised Signatory
NATA This Document is issued in accordance with NATA's /
v accreditation requirements. Accredited for compliance with M
TECHNICAL ISO/IEC 17025. The results of the tests, calibrations, and/or y T Russell
COMPETENCE measurements included in this document are traceable to ’

Australian/National standards.
NATA Accredited Laboratory

Number 9926

Page 5
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The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.
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Brisbane Perth
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Soil Rock

. ] QLD 4030 WA 6107
Ca| | bratlon Ph: +61 7 3357 5535 Ph: +61 8 9258 8323

PARTICLE SIZE DISTRIBUTION TEST REPORT

Test Method: AS 1289 3.6.3,3.5.1

Client URS Australia Pty Ltd Report No. 11080532-G
Project Alpha TSF Geotech Test Date 22-24/08/2011
Report Date 2/9/2011
Client ID TP12-02 Depth (m) 1.20
Sieve Size [Passing
(mm) % 100 Pean
150.0 —
75.0 % ad
53.0
375
26.5 80
19.0
9.5 100 70
4.75 99
2.36 96
1.18 95 60
0.600 93 g
0.425 91 §
0.300 87 g =
0.150 68
0.075 53 20 1
0.068 46 —
0.049 42 //
0.035 40 30 =
0.025 38 /"‘/
0.018 38 1
0.013 35 20
0.0095 33
0.0068 31 10
0.0048 29
0.0039 27
0.0034 27 0
0.0027 2% 0.001 0.01 0.1 1 10
0.0023 4 Particle Size (mm)
0.0014 22
NOTES/REMARKS:
Moisture Content 11.0% -2.36mm Soil Particle Density(t/m3) 2.67
Sample/s supplied by the client Page10f1 REP03901

This document is issued in accordance with NATA's accreditation

requirements. Accredited for compliance with ISO/IES 17025. The w
results of the tests, calibrations, and/or measurements included in this p-

document are traceable to Australian/National Standards.

Authorised Signatory

ACCREDITED FOF
TECHNICAL
COMPETENCE

J. Russell
Laboratory No. 9926

The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.
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Brisbane Perth
10/104 Newmarket 2 Kimmer Place,
Rd, Windsor Queens Park

QLD 4030 WA 6107
www.trilab.com.au Ph: +61 7 3357 5535 Ph: +61 8 9258 8323

MOISTURE/DENSITY RELATIONSHIP TEST REPORT

Test Method: AS 1289 5.1.1

Client URS Australia Pty Ltd Report No. 11080532-MDD
Project Alpha TSF Geotech Test Date 20/08/2011
Report Date 2/09/2011

Client ID TP12-02 Depth (m) 1.20
Description Sandy Clay - Brown

2.100

2.050

2.000

1.950

1.900 /

£ N
>
2 1850
5]
[a} /
>
a

1.800

1.750

1.700

5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0
Moisture Content (%)
Maximum Dry Density (t/m?) 1.94 Optimum Moisture Content (%) 10.5
Moisture Content (%) 11.0 Percentage of Oversize/Sieve Size (mm) 0/19
NOTES/REMARKS: This is a computer generated plot so estimates may show some minor variations
from the results summarised.

Sample/s supplied by the client Page10of1 REP01301
This document is issued in accordance with NATA's Authorised Signatory 7\
accreditation requirements. Accredited for compliance with - NATA
ISO/IES 17025. The results of the tests, calibrations, and/or M \/
measurements included in this document are traceable to p 7. Russell TecHNIcAL

Australian/National Standards.
Laboratory No. 9926
The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.
Trilab Pty Ltd ~ ABN 25 065 630 506
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PARTICLE SIZE DISTRIBUTION TEST REPORT

Test Method: AS 1289 3.6.1,2.1.1

measurements included in this document are traceable to
Australian/National Standards.

J. Russell

Client URS Australia Pty Ltd Report No. 11080534-G
Project Alpha TSF Geotech Test Date 18/08-02/09/2011
Report Date 02/09/2011
Sample No. 11080534 11080535 11080536 11080537 11080538 11080540 11080541
Client ID TP13-01 TP14-01 TP15-01 TP19-02 TP23-01 TP24-01 TP24-02
Depth (m) 0.40 0.30 0.60 0.90 0.50 0.70 2.50
Moisture (%) 3.8 4.5 7.7 7.2 6.7 5.0 11.7
AS SIEVE SIZE PERCENT PASSING
(mm)
150
75 100
53 82
375 82
26.5 68
19 65
9.5 53 100
4.75 100 100 47 91
2.36 100 96 97 46 100 72 100
1.18 99 90 96 40 97 64 94
0.600 95 86 95 36 91 62 85
0.425 88 82 94 34 83 60 78
0.300 76 74 90 31 70 56 71
0.150 43 47 68 17 43 40 54
0.075 29 29 50 12 29 28 43
NOTES/REMARKS: -
Sample/s supplied by the client Page10of1 REP01101
This document is issued in accordance with NATA's Authorised Signatory A
accreditation requirements. Accredited for compliance with - NATA
ISO/IES 17025. The results of the tests, calibrations, and/or M \/

TECHNICAL
COMPETENGE

Laboratory No. 9926

Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.
Trilab Pty Ltd ~ ABN 25 065 630 506

ACCURATE QUALITY RESULTS FOR TOMORROW'S ENGINEERING

The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.




Brisbane Perth
10/104 Newmarket 2 Kimmer Place,
Rd, Windsor Queens Park

QLD 4030 WA 6107

www.trilab.com.au Ph: +61 7 3357 5535 Ph: +61 8 9258 8323

MOISTURE/DENSITY RELATIONSHIP TEST REPORT
Test Method: AS 12895.1.1
Client URS Australia Pty Ltd Report No. 11080536-MDD
Project Alpha TSF Geotech Test Date 20/08/2011
Report Date 2/09/2011
Client ID TP15-01 Depth (m) 0.60
Description Clayey Sand - Pale Grey
2.100
2.050
2.000
1.950
& 1.900 o -
£
> ]
2 1850
5]
[a] \
>
a /
1.800
1.750
1.700
6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0
Moisture Content (%)
Maximum Dry Density (t/m®) 191 Optimum Moisture Content (%) 11.5
Moisture Content (%) 7.7 Percentage of Oversize/Sieve Size (mm) 0/19
NOTES/REMARKS: This is a computer generated plot so estimates may show some minor variations

from the results summarised.

Sample/s supplied by the client

Page10f1 REP01301
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Pa
accreditation requirements. Accredited for compliance with - NATA
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measurements included in this document are traceable to
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Windsor Queens Park

Soil Rock

. ] QLD 4030 WA 6107
Ca| | bratlon Ph: +61 7 3357 5535 Ph: +61 8 9258 8323

PARTICLE SIZE DISTRIBUTION TEST REPORT

Test Method: AS 1289 3.6.3,3.5.1

Client URS Australia Pty Ltd Report No. 11080539-G
Project AIpha TSF Geotech Test Date 22-24/08/2011
Report Date 2/9/2011
Client ID TP23-02 Depth (m) 1.30
Sieve Size |Passing
100 =
(mm) % el
150.0 //
75.0 90
53.0
375 d
26.5 80
19.0
9.5 100
70
4.75 98
2.36 92
1.18 88 60
0.600 82 S
0.425 77 2
0.300 69 g =
0.150 51
0.075 41
40
0.071 34
0.05 32 P%
0.036 29 30 =
0.025 29 Pl
0.019 27 ]
0.014 27 20
0.0098 25
0.0069 25 10
0.0049 23
0.004 23
0.0035 23 0
0.0028 22 0.001 0.01 0.1 1 10
0.0024 2 Particle Size (mm)
0.0014 20
NOTES/REMARKS:
Moisture Content 11.3% -2.36mm Soil Particle Density(t/m3) 2.60
Sample/s supplied by the client Page 10of1 REP03901

This document is issued in accordance with NATA's accreditation

requirements. Accredited for compliance with ISO/IES 17025. The w
results of the tests, calibrations, and/or measurements included in this p-

document are traceable to Australian/National Standards.

Authorised Signatory
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www.trilab.com.au Ph: +61 7 3357 5535 Ph: +61 8 9258 8323

Brisbane Perth
10/104 Newmarket 2 Kimmer Place,
Rd, Windsor Queens Park

PERMEABILITY BY CONSTANT HEAD TEST REPORT

Test Method AS 1289 6.7.3,5.1.1 / KH 2 (Based on K H Head (1988) Manual of Laboratory Testing, 10.7)

Client URS Australia Pty Ltd Report No. 11080541-CHP
Project Alpha TSF Geotech Test Date 18/09-03/10/2011
Report Date  3/10/2011

Sample No. 11080541
Client ID TP24-02
Depth (m) 2.50
Standard Maximum Dry Density (t/m®) 1.86
Standard Optimum Moisture Content (%) 14.0
Placement Moisture Content (%) 15.0
Placement Wet Density (t/m°) 2.08
Water Used Distilled
Pressure Applied (kPa) 50
Specimen Dimensions

Diameter (mm) 48.6

Length (mm) 55.9
PERMEABILITY Ky =3 X 10° m/s

Notes/Remarks:  The above specimen was remoulded to a target of 98% of Standard Dry Density
and at Optimum Moisture Content

Sample/s supplied by client Tested as received Page: 1 of 1 REP01701
This document is issued in accordance with NATA's accreditation _ e 7\
requirements. Accredited for compliance with ISO/IES 17025. The Authorised Signatory NATA
results of the tests, calibrations, and/or measurements included in this y :/4 Z : Eé % N
document are traceable to Australian/National Standards. AL e
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J. Russell COMPETENCE

Laboratory No. 9926

The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.
Trilab Pty Ltd ABN 25 065 630 506
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TRIAXIAL TEST REPORT

Test Method: AS1289.6.4.2

Client: URS Australia Pty Ltd Report No.: 11080541 - CU

Project: Alpha TSF Geotech Test Date: 25/08/2011

Report Date: 16/09/2011

Client Id.:  TP24-02 Depth (m): 2.50

Description: Clay - orange brown

SAMPLE & TEST DETAILS

Initial Height: ~ 95.7  mm Initial Moisture Content. 137 % Rate of Strain: ~ 0.006  %/min
Initial Diameter: 480  mm Final Moisture Content. ~ 10.2 % B Response: 97 %
L/D Ratio:  2.0:1 Wet Density: ~ 2.07 tim®
Dry Density: ~ 1.82 tim®
Failure Criteria:  Peak Principal Stress Ratio
Mohr Circle Diagram
250
200
< 150
o
4
N—r /——
A _\
pu
o
= 100
(5]
<
. /
0
0 50 100 150 200 250 300 350 400
Principal Stress (kPa)
Interpretation between stages: 1t02  2to3 1t03
Cohesion C' (kPa): 12.4 9.0 11.2
Angle of Shear Resistance @' (Degrees): 31.5 32.7 321
Sample Type: Single Individual Undisturbed Specimen Remarks:  Tested as Received
Sample/s supplied by the client Note: Graph not to scale
A Authorised Signatory
NATA This Document is issued in accordance with NATA's y 2 Z ié /
v accreditation requirements. Accredited for compliance with - M
TECHNICAL ISO/IEC 17025. The results of the tests, calibrations, and/or J. Russell
COMPETENCE measurements included in this document are traceable to
Australian/National standards. Page 1
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The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.
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ABN 25 065 630 506
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TRIAXIAL TEST REPORT

Test Method: AS1289.6.4.2

Client: URS Australia Pty Ltd Report No.: 11080541 - CU
Project: Alpha TSF Geotech Test Date: 25/08/2011

Report Date: 16/09/2011
Client Id.: TP24-02 Depth (m): 2.50

Description: Clay - orange brown

Stress/Strain & PorePressure/Strain Diagram

NATA Accredited Laboratory

Number 9926

300 120
\\
250 ﬁ _____ 100
© -~ g S
& 200 —* 80 &
X g (<)
(7] / S
8 2
= I8
a —
2 o
S 150 60 o
< / o
= / o
(<5 ,'
D I/I
/
100 . 40
/
l"
o
Pts ]
p—_ 1
- - ,'
50 === ; 20
/ Shear Stress
! / ___Pore Pressure
0 L= 0
0 0.5 1 15 2 2.5
Strain %
FAILURE DETAILS
Back Initial Failure Principal Effective Stresses Deviator Stress Strain
Confining Pressure Pressure Pore Pore oy c's c';/c'3
542 kPa 492 kPa 492 kPa 499 kPa 181 kPa 43 kPa 4219 138 kPa 0.84 %
592 kPa 492 kPa 492 kPa 520 kPa 277 kPa 73 kPa 3.794 204 kPa 1.34 %
694 kPa 494 kPa 494 kPa 594 kPa 374 kPa 102 kPa 3.666 272 kPa 251%
Sample Type: Single Individual Undisturbed Specimen Remarks: Tested as Received
Sample/s supplied by the client Note: Graph not to scale
A Authorised Signatory
NATA This Document is issued in accordance with NATA's
v accreditation requirements. Accredited for compliance with M
TECHNICAL ISO/IEC 17025. The results of the tests, calibrations, and/or y 1. Russell
COMPETENCE measurements included in this document are traceable to o Rsse
Australian/National standards. Page 2
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TRIAXIAL TEST REPORT

Test Method: AS1289.6.4.2

Client: URS Australia Pty Ltd Report No.: 11080541 - CU
Project: Alpha TSF Geotech Test Date: 25/08/2011

Report Date: 16/09/2011
Client Id.: TP24-02 Depth (m): 2.50

Description: Clay - orange brown

t=(c"-0'3)/2 kPa

300

MIT Method - Effective Stress Path

250

200

150

100

50

Note: Graph not to scale.

100 150 200 250

s=(c',+0c'3)/2 kPa

300

Sample Type:

Single Individual Undisturbed Specimen Remarks:  Tested as Received

Sample/s supplied by the client

Note: Graph not to scale
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TRIAXIAL TEST REPORT

Test Method: AS1289.6.4.2

Client: URS Australia Pty Ltd Report No.: 11080541 - CU

Project: Alpha TSF Geotech Test Date:  25/08/2011

Report Date: 16/09/2011

Client Id.: TP24-02 Depth (m): 2.50

Description: Clay - orange brown

Cambridge Method - Effective Stress Path

300
A
250
©
o
~ 200 At
©
b
1
o
150
100
50
0
0 50 100 150 200 250 300
p =(c'y +20'3)/3 kPa
Note: Graph not to scale.
Sample Type: Single Individual Undisturbed Specimen Remarks:  Tested as Received
Sample/s supplied by the client Note: Graph not to scale
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COMPETENCE measurements included in this document are traceable to T
Australian/National standards. Page 4
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TRIAXIAL TEST REPORT

Test Method: AS1289.6.4.2

Client: URS Australia Pty Ltd Report No.: 11080541 - CU

Project: Alpha TSF Geotech Test Date:  25/08/2011

Report Date: 16/09/2011

Client Id.: TP24-02 Depth (m): 2.50

Description: Clay - orange brown

Sample Type: Single Individual Undisturbed Specimen Remarks:  Tested as Received
Sample/s supplied by the client Note: Graph not to scale
A Authorised Signatory
NATA This Document is issued in accordance with NATA's /
v accreditation requirements. Accredited for compliance with M
TECHNICAL ISO/IEC 17025. The results of the tests, calibrations, and/or y T Russell
COMPETENCE measurements included in this document are traceable to SRusse

Australian/National standards.
NATA Accredited Laboratory

Number 9926

Page 5

Doc. Id.: REP03001

The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
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TRIAXIAL TEST REPO

Test Method: AS1289.6.4.2

RT

Client: URS Australia Pty Ltd Report No.: 11080541 - CU
Project: Alpha TSF Geotech Test Date: 25/08/2011
Report Date: 16/09/2011
Client Id.: TP24-02 Depth (m): 2.50
Description: Clay - orange brown
Volume v's Time (Log Scale)
174
1738
1736 -
1734 +
€ 1732 |
EMlte—~——-~-——""""""""""""""""""" " = t0
£
=
(=]
Z 1n
172.8
—————————————————————————————————— t50
172.6
1724 A
t100
172.2
172 T ; T T
1 10 100 1000
Time (mins)
Cv: 43.15 m/year
Mv: 0.093 m*/MN
k: 1.24E-09 m/s
Sample Type: Single Individual Undisturbed Specimen Remarks:  Tested as Received
Sample/s supplied by the client Note: Graph not to scale
A Authorised Signatory
NATA This Document is issued in accordance with NATA's y ‘
v accreditation requirements. Accredited for compliance with . M
TECHNICAL ISO/IEC 17025. The results of the tests, calibrations, and/or J. Russell
COMPETENCE measurements included in this document are traceable to
Australian/National standards. Page 6
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The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
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Brisbane Perth
10/104 Newmarket 2 Kimmer Place,
Rd, Windsor Queens Park

QLD 4030 WA 6107
www.trilab.com.au Ph: +61 7 3357 5535 Ph: +61 8 9258 8323

MOISTURE/DENSITY RELATIONSHIP TEST REPORT

Test Method: AS 1289 5.1.1

Client URS Australia Pty Ltd Report No. 11080541-MDD
Project Alpha TSF Geotech Test Date 20/08/2011
Report Date 2/09/2011
Client ID TP24-02 Depth (m) 2.50
Description Sandy Clay - Red/Grey
2.000
1.950
1.900
/_.—
1.850
&~ 1.800
E — | D
2
2 1750
5]
[a}
>
a
1.700
1.650
1.600
8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0
Moisture Content (%)
Maximum Dry Density (t/m?) 1.86 Optimum Moisture Content (%) 14.0
Moisture Content (%) 11.7 Percentage of Oversize/Sieve Size (mm) 0/19
NOTES/REMARKS: This is a computer generated plot so estimates may show some minor variations
from the results summarised.

Sample/s supplied by the client Page10of1 REP01301
This document is issued in accordance with NATA's Authorised Signatory 7\
accreditation requirements. Accredited for compliance with - NATA
ISO/IES 17025. The results of the tests, calibrations, and/or M \/
measurements included in this document are traceable to p 7. Russell TeCHNICAL

Australian/National Standards.
Laboratory No. 9926
The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.
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Brisbane Perth
10/104 Newmarket Rd, 2 Kimmer Place,
Windsor Queens Park

Soil Rock

. ] QLD 4030 WA 6107
Ca| | bratlon Ph: +61 7 3357 5535 Ph: +61 8 9258 8323

PARTICLE SIZE DISTRIBUTION TEST REPORT

Test Method: AS 1289 3.6.3,3.5.1

Client URS Australia Pty Ltd Report No. 11080542-G
Project Alpha TSF Geotech Test Date 22-24/08/2011
Report Date 2/9/2011
Client ID TP26-02 Depth (m) 0.90
Sieve Size [Passing
(mm) 0% 100 I
150.0 il
75.0 90
53.0
375
26.5 80
19.0
3.9 70
4.75
2.36 100
1.18 99 60
0.600 97 g 1
0.425 95 §
0.300 90 g = =
0.150 61 |
0.075 55 20 ]
0.067 50 -
0.048 49
0.034 48 30
0.024 46
0.018 46
0.013 46 20
0.0092 46
0.0066 44 10
0.0046 44
0.0038 42
0.0033 42 0
0.0026 41 0.001 0.01 0.1 1 10
0.0023 40 Particle Size (mm)
0.0014 38
NOTES/REMARKS:
Moisture Content 10.0% -2.36mm Soil Particle Density(t/m3) 2.62
Sample/s supplied by the client Page10f1 REP03901

This document is issued in accordance with NATA's accreditation

requirements. Accredited for compliance with ISO/IES 17025. The w
results of the tests, calibrations, and/or measurements included in this p-

document are traceable to Australian/National Standards.

Authorised Signatory

TECHNICAL
J. Russell COMPETENCE

Laboratory No. 9926

The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.
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QLD 4030 WA 6107

Soil Rock Calibration Ph: +61 7 3357 5535 Ph: +61 8 9258 8323

Brisbane Perth
10/104 Newmarket Rd, 2 Kimmer Place,
Windsor Queens Park

PARTICLE SIZE DISTRIBUTION TEST REPORT

Test Method: AS 1289 3.6.3,3.5.1

Client URS Australia Pty Ltd Report No. 11080543-G
Project Alpha TSF Geotech Test Date 22-24/08/2011
Report Date 2/9/2011
Client ID TP28/2-02 Depth (m) 2.00
Sieve Size |Passing
100
(mm) % )
150.0 /1
75.0 % % o
53.0
375 d
26.5 80
19.0 100
9.5 97
70
4.75 92
2.36 88
1.18 85 60
0.600 80 S
0.425 75 2
0.300 66 g %
0.150 50
0.075 42
40
0.067 37 J
1
0.048 35
%
0.034 32 30
0.024 31 AT
0.018 31 —
0.013 29 20
0.0094 27
0.0066 27 10
0.0047 25
0.0039 25
0.0033 24 0
0.0027 24 0.001 0.01 0.1 1 10 100
0.0023 23 Particle Size (mm)
0.0014 22
NOTES/REMARKS:
Moisture Content 12.3% -2.36mm Soil Particle Density(t/m3) 2.62
Sample/s supplied by the client Page10f1 REP03901
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requirements. Accredited for compliance with ISO/IES 17025. The NATA
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Perth
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QLD 403
Ph: +61 7

0
3357 5535
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Ph: +61 8 9258 8323

PARTICLE SIZE DISTRIBUTION TEST REPORT

Test Method: AS 1289 3.6.1,2.1.1

measurements included in this document are traceable to
Australian/National Standards.

J. Russell

Client URS Australia Pty Ltd Report No. 11080544-G
Project Alpha TSF Geotech Test Date 18/08-02/09/2011
Report Date 02/09/2011
Sample No. 11080544 11080545 11080546 11080547 11080548 11080549 11080550
Client ID TP28-02 TP29-01 TP30-02 TP33-02 TP34-03 TP37-01 TP39-02
Depth (m) 1.20 0.40 1.20 1.30 1.50 0.40 1.30
Moisture (%) 11.6 5.4 8.0 9.4 10.7 3.1 8.3
AS SIEVE SIZE
(mm)
150
75
53
375 100 100
26.5 95 93
19 100 93 73 100
9.5 95 68 33 80 100
4.75 85 42 23 65 98
2.36 78 100 34 22 61 100 95
1.18 75 98 32 22 59 99 91
0.600 72 91 31 21 57 97 87
0.425 69 83 29 19 53 93 82
0.300 63 70 26 17 48 86 75
0.150 49 40 17 10 33 60 55
0.075 41 25 13 7 22 40 45
NOTES/REMARKS: -
Sample/s supplied by the client Page10of1 REP01101
This document is issued in accordance with NATA's Authorised Signatory A
accreditation requirements. Accredited for compliance with - NATA
ISO/IES 17025. The results of the tests, calibrations, and/or M \/

TECHNICAL
COMPETENGE

Laboratory No. 9926

The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.

Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.

Trilab Pty Ltd  ABN 25 065 630 506
ACCURATE QUALITY RESULTS FOR TOMORROW'S ENGINEERING




Brisbane Perth
10/104 Newmarket 2 Kimmer Place,
Rd, Windsor Queens Park

QLD 4030 WA 6107
www.trilab.com.au Ph: +61 7 3357 5535 Ph: +61 8 9258 8323

MOISTURE/DENSITY RELATIONSHIP TEST REPORT

Test Method: AS 1289 5.1.1

Client URS Australia Pty Ltd Report No. 11080545-MDD
Project Alpha TSF Geotech Test Date 20/08/2011
Report Date 2/09/2011

Client ID TP29-01 Depth (m) 0.40
Description Silty Sand - Red/Brown

2.100

2.050

2.000

/./——Q\

1.950 -

1.900

Dry Density (t/m?3)

1.850
1.800
4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0
Moisture Content (%)
Maximum Dry Density (t/m?) 1.97 Optimum Moisture Content (%) 8.5
Moisture Content (%) 5.4 Percentage of Oversize/Sieve Size (mm) 0/19
NOTES/REMARKS: This is a computer generated plot so estimates may show some minor variations

from the results summarised.
Sample/s supplied by the client

Page10f1 REP01301

This document is issued in accordance with NATA's Authorised Signatory A
accreditation requirements. Accredited for compliance with - NATA
ISO/IES 17025. The results of the tests, calibrations, and/or M \/

measurements included in this document are traceable to p TeCHNICAL
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The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.
Trilab Pty Ltd ~ ABN 25 065 630 506

ACCURATE QUALITY RESULTS FOR TOMORROW'S ENGINEERING




Brisbane Perth
10/104 Newmarket 2 Kimmer Place,
Rd, Windsor Queens Park

QLD 4030 WA 6107
www.trilab.com.au Ph: +61 7 3357 5535 Ph: +61 8 9258 8323

ATTERBERG LIMITS TEST REPORT

Test Method: AS 12892.1.1,3.1.1,3.1.2, 3.2.1, 3.3.1, 34.1

Client URS Australia Pty Ltd Report No. 11080545-AL
Project Alpha TSF Geotech Test Date 24/08-31/08/2011
Report Date 02/09/2011
Sample No. 11080545 11080553 11080554 11080555 - -
Client ID TP29-01 TP46-02 TP47-02 TP51-02 - -
Depth (m) 0.40 1.70 1.60 1.30 - -
L Not
0, - -
Liquid Limit (%) Obtainable 22 25 23
Plastic Limit (%) Not 15 10 11 - -
Obtainable
Plasticity Index (%) Non Plastic 7 15 12 - -
Linear Shrinkage (%) Not 3.0* 4.5 6.0 - -
Obtainable ) ' '
Field Moisture Content (%) 5.4 16.9 12.4 8.3 - -
Sample No. - - - - - -
Client ID - - - - - -
Depth (m) - - - - - -

Liquid Limit (%) ; ; ) ) ) ;

Plastic Limit (%) - - - - - -

Plasticity Index (%) - - - - - -

Linear Shrinkage (%) - - - - . -

Field Moisture Content (%) - - - - - -

NOTES/REMARKS: The samples were tested oven dried, dry sieved and in a 125-250mm mould.

Sample/s supplied by the client * Crumbling occurred + Curling occurred Page10of1 REP00101
This document is issued in accordance with NATA's Authorised Signatory /\
accreditation requirements. Accredited for compliance with NATA
ISO/IES 17025. The resuls of the tests, calibrations, and/or omnsd N

+EéHN‘ICAL
J. Russell COMPETENCE
Laboratory No. 9926
The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
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Trilab Pty Ltd ~ ABN 25 065 630 506

measurements included in this document are traceable to
Australian/National Standards.

ACCURATE QUALITY RESULTS FOR TOMORROW'S ENGINEERING



N\

iigii=ilo

www.trilab.com.au

Brisbane

10/104 Newmarket
Rd, Windsor
QLD 4030

Ph: +61 7 3357 5535

Perth
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PARTICLE SIZE DISTRIBUTION TEST REPORT

Test Method: AS 1289 3.6.1,2.1.1

Sample/s supplied by the client

Client URS Australia Pty Ltd Report No. 11080551-G
Project Alpha TSF Geotech Test Date 18/08-02/09/2011
Report Date 02/09/2011
Sample No. 11080551 | 11080552 - - -
Client ID TP41-02 TP43-01 - - -
Depth (m) 2.20 0.60 - - -
Moisture (%) 17.0 8.2 - - -
AS SIEVE SIZE PERCENT PASSING
(mm)
150 - - -
75 - - -
53 - - -
375 - - -
26.5 - - -
19 100 - - -
95 94 - . .
4.75 90 - - -
2.36 100 82 - - .
1.18 95 78 - - .
0.600 88 74 - - .
0.425 82 71 - . -
0.300 74 66 - - .
0.150 55 50 - - -
0.075 41 38 - - -
NOTES/REMARKS: -

Page10of1 REP01101

This document is issued in accordance with NATA's

accreditation requirements. Accredited for compliance with
ISO/IES 17025. The results of the tests, calibrations, and/or

measurements included in this document are traceable to
Australian/National Standards.

Authorised Signatory
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QLD 4030 WA 6107

Soil Rock Calibration Ph: +61 7 3357 5535 Ph: +61 8 9258 8323

Brisbane Perth
10/104 Newmarket Rd, 2 Kimmer Place,
Windsor Queens Park

PARTICLE SIZE DISTRIBUTION TEST REPORT

Test Method: AS 1289 3.6.3,3.5.1

Client URS Australia Pty Ltd Report No. 11080553-G
Project AIpha TSF Geotech Test Date 18-31/08/2011
Report Date 2/9/2011
Client ID TP46-02 Depth (m) 1.70
Sieve Size |Passing
100
(mm) % /
150.0 g
//
75.0 %0
53.0
375
26.5 80
19.0
9.5
70
4.75
2.36 100
1.18 96 60
0.600 92 3
0.425 88 2
0.300 79 g =
0.150 49
0.075 32
40
0.071 24
0.051 22
0.036 20 30
0.026 18
el
0.019 18 " Pe
0.014 17 ’/_/
0.0097 16 LT
—
0.0069 15 10
0.0049 14
0.004 14
0.0035 14 0
0.0028 14 0.001 0.01 0.1 1 10
0.0024 14 Particle Size (mm)
0.0014 13
NOTES/REMARKS:
Moisture Content 16.9% -2.36mm Soil Particle Density(t/m3) 2.68
Sample/s supplied by the client Page10f1 REP03901

This document is issued in accordance with NATA's accreditation Authorised Signatory
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document are traceable to Australian/National Standards. AL TECHNICAL
7. Russell CoareTave

Laboratory No. 9926

The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.
Trilab Pty Ltd ~ ABN 25 065 630 506

ACCURATE QUALITY RESULTS FOR TOMORROW'S ENGINEERING




N\

Brisbane Perth
10/104 Newmarket Rd, 2 Kimmer Place,
Windsor Queens Park

Soil Rock

. ] QLD 4030 WA 6107
Ca| | bratlon Ph: +61 7 3357 5535 Ph: +61 8 9258 8323

PARTICLE SIZE DISTRIBUTION TEST REPORT

Test Method: AS 1289 3.6.3,3.5.1

Client URS Australia Pty Ltd Report No. 11080554-G
Project Alpha TSF Geotech Test Date 22-24/08/2011
Report Date 2/9/2011
Client ID TP47-02 Depth (m) 1.60
Sieve Size [Passing
(mm) % 100 pns.
150.0 el
-
75.0 %0 all
53.0
375
26.5 80
19.0 100
9.5 99 7
4.75 98
2.36 95
1.18 93 60
0.600 91 g
0.425 88 2
0.300 83 g s
0.150 64
0.075 45 20
0.068 37
0.049 34
0035 31 30 y /
0.025 30 /
0.018 27 AT
0.014 26 20
0.0096 24
0.0068 24 10
0.0048 22
0.0039 22
0.0034 21 0
0.0027 21 0.001 0.01 0.1 1 10 100
0.0023 21 Particle Size (mm)
0.0014 19
NOTES/REMARKS:
Moisture Content 12.4% -2.36mm Soil Particle Density(t/m3) 2.65
Sample/s supplied by the client Page 1 of 1 REP03901

This document is issued in accordance with NATA's accreditation

requirements. Accredited for compliance with ISO/IES 17025. The w
results of the tests, calibrations, and/or measurements included in this p-

document are traceable to Australian/National Standards.

Authorised Signatory
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The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.
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Brisbane Perth
10/104 Newmarket Rd, 2 Kimmer Place,
Windsor Queens Park

Soil Rock

6107

Ca“bration Ph: +61 7 3357 5535 Ph: +61 8 9258 8323

PARTICLE SIZE DISTRIBUTION TEST REPORT

Test Method: AS 1289 3.6.3,3.5.1

Moisture Content 8.3%

Sample/s supplied by the client

Client URS Australia Pty Ltd Report No. 11080555-G
Project AIpha TSF Geotech Test Date 19-31/08/2011
Report Date 2/9/2011
Client ID TP51-02 Depth (m) 1.30
Sieve Size [Passing
(mm) 0% 100 —
//
150.0 pe
75.0 90
53.0
375
26.5 80
19.0
9.5
70
4.75
2.36 100
1.18 98 60
0.600 93 g
0.425 87 2
0.300 79 g =
0.150 55
0.075 40
40
0.069 35
0.049 32 L
0.035 29 30
0.025 29 L
0.018 29 —
0.013 27 20
0.0095 27
0.0067 25 10
0.0048 24
0.0039 24
0.0034 24 0
0.0027 24 0.001 0.01 0.1 1 10
00023 23 Particle Size (mm)
0.0014 22
NOTES/REMARKS:

-2.36mm Soil Particle Density(t/m3) 2.67

Page 10f1 REP03901

This document is issued in accordance with NATA's accreditation
requirements. Accredited for compliance with ISO/IES 17025. The
results of the tests, calibrations, and/or measurements included in this
document are traceable to Australian/National Standards.

Authorised Signatory
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The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
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Brisbane Perth
10/104 Newmarket 2 Kimmer Place,
Rd, Windsor Queens Park

QLD 4030 WA 6107
www.trilab.com.au Ph: +61 7 3357 5535 Ph: +61 8 9258 8323

ATTERBERG LIMITS TEST REPORT

Test Method: AS 12892.1.1,3.1.1,3.1.2, 3.2.1, 3.3.1, 34.1

Client URS Australia Pty Ltd Report No. 11090045-AL
Project 42626683 Test Date 01/10-06/10/2011
Report Date 07/10/2011
Sample No. 11090045 11090046 11090047 11090048 11090050 11090051
Client ID BHO1-01 BHO01-04 BHO01-06 BHO01-08 BHO1-11 BHO1-12
Depth (m) 1.00 6.40 8.50 10.50 13.50 14.50
Liquid Limit (%) 18 90 17 20 18 20
Plastic Limit (%) 10 20 10 13 12 -
Plasticity Index (%) 8 70 7 7 6 -
Linear Shrinkage (%) 2.0* 12.5%+ 2.5% 2.5% 4.0 35
Field Moisture Content (%) 5.7 23.8 10.4 10.6 11.9 12.3
Sample No. 11090052 11090053 11090054 11090055 11090056 11090057
Client ID BHO1-13 BHO02-02 BHO02-04 BHO02-05 BHO02-07 BHO03-05
Depth (m) 15.50 2.00 4.00 5.00 7.00 5.00
Liquid Limit (%) 19 20 21 25 32 20
Plastic Limit (%) 13 12 - 13 22 11
Plasticity Index (%) 6 8 - 12 10 9
Linear Shrinkage (%) 3.0* 1.0* 15 3.0+ 6.0 3.0%
Field Moisture Content (%) 12.0 8.1 11.5 8.1 18.6 9.0

NOTES/REMARKS: The samples were tested oven dried, dry sieved and in a 125-250mm mould.

Sample/s supplied by the client * Crumbling occurred + Curling occurred Page10of1 REP00101
This document is issued in accordance with NATA's Authorised Signatory /\
accreditation requirements. Accredited for compliance with NATA
ISO/IES 17025. The results of the tests, calibrations, and/or omnsd Vv

+EéHN‘ICAL
J. Russell COMPETENCE

Laboratory No. 9926

measurements included in this document are traceable to
Australian/National Standards.

The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.
Trilab Pty Ltd  ABN 25 065 630 506
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Brisbane

10/104 Newmarket
Rd, Windsor
QLD 4030

Ph: +61 7 3357 5535

Perth

2 Kimmer Place,
Queens Park

WA 6107

Ph: +61 8 9258 8323

PARTICLE SIZE DISTRIBUTION TEST REPORT

Test Method: AS 1289 3.6.1,2.1.1

measurements included in this document are traceable to
Australian/National Standards.

J. Russell

Client URS Australia Pty Ltd Report No. 11090045-G
Project 42626683 Test Date 27/09-06/10/2011
Report Date 07/10/2011
Sample No. 11090045 11090046 11090047 11090048 11090050 11090052 11090053
Client ID BHO01-01 BHO01-04 BHO01-06 BHO01-08 BHO1-11 BHO01-13 BHO02-02
Depth (m) 1.00 6.40 8.50 10.50 13.50 15.50 2.00
Moisture (%) 5.7 23.8 10.4 10.6 11.9 12.0 8.1
AS SIEVE SIZE PERCENT PASSING
(mm)
150
75
53
375 100
26.5 87
19 87
9.5 87
4.75 87 100 100
2.36 100 85 97 99 100 100 100
1.18 99 83 91 95 96 98 99
0.600 98 82 86 91 92 96 96
0.425 96 81 83 88 89 95 91
0.300 93 79 78 82 84 92 78
0.150 73 70 64 69 73 80 42
0.075 54 60 42 52 54 56 31
NOTES/REMARKS: -
Sample/s supplied by the client Page1of1 REP01101
This document is issued in accordance with NATA's Authorised Signatory A
accreditation requirements. Accredited for compliance with - NATA
ISO/IES 17025. The results of the tests, calibrations, and/or M \/

TECHNICAL
COMPETENGE

Laboratory No. 9926

The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.

Trilab Pty Ltd ~ ABN 25 065 630 506

ACCURATE QUALITY RESULTS FOR TOMORROW'S ENGINEERING




QLD 4030 WA 6107

Soil Rock Calibration Ph: +61 7 3357 5535 Ph: +61 8 9258 8323

Brisbane Perth
10/104 Newmarket Rd, 2 Kimmer Place,
Windsor Queens Park

PARTICLE SIZE DISTRIBUTION TEST REPORT

Test Method: AS 1289 3.6.3,3.5.1

Client URS Australia Pty Ltd Report No. 11090049-G
Project 42626683 Test Date 7/10/2011
Report Date 10/10/2011
Client ID BHO1-10 Depth (m) 12.50
Sieve Size |Passing
100
(mm) % /
150.0 |
//
75.0 90
53.0
375
26.5 80
19.0
9.5
70
4.75
2.36 100
1.18 95 60
0.600 93 3
0.425 92 2
0.300 89 g =
0.150 79 /
0.075 59 20 /
0.069 52 /
0.049 47 %
A
0.035 44 30 /
0.025 40 //
0.018 39 -
0.013 39 20
0.0095 35
0.0067 33 10
0.0048 31
0.0039 29
0.0034 28 0
0.0028 2% 0.001 0.01 0.1 1 10
0.0024 4 Particle Size (mm)
0.0014 23
NOTES/REMARKS: -
Moisture Content 12.1% -2.36mm Soil Particle Density(t/m3) 2.70
Sample/s supplied by the client Page10f1 REP03901
This document is issued in accordance with NATA's accreditation Authorised Signatory A
requirements. Accredited for compliance with ISO/IES 17025. The NATA
results of the tests, calibrations, and/or measurements included in this /3 o M v
document are traceable to Australian/National Standards. y T Rumeenl TECHNICAL

Laboratory No. 9926

The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.
Trilab Pty Ltd ~ ABN 25 065 630 506

ACCURATE QUALITY RESULTS FOR TOMORROW'S ENGINEERING
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10/104 Newmarket
Rd, Windsor

Perth
2 Kimmer Place,
Queens Park

QLD 4030
Ph: +61 7 3357 5535

WA 6107

Ph: +61 8 9258 8323

PARTICLE SIZE DISTRIBUTION TEST REPORT

measurements included in this document are traceable to
Australian/National Standards.

J. Russell

Test Method: AS 12893.6.1,2.1.1
Client URS Australia Pty Ltd Report No. 11090055-G
Project 42626683 Test Date 27/09-05/10-2011
Report Date 07/10/2011
Sample No. 11090055 11090056 11090057 11090059 11090060 11090061 11090062
Client ID BHO02-05 BHO02-07 BHO03-05 BHO03-07 BHO04-01 BHO04-02 BHO04-05
Depth (m) 5.00 7.00 5.00 7.00 1.00 2.00 6.00
Moisture (%) 8.1 18.6 9.0 25.6 10.2 7.9 14.6
AS SIEVE SIZE PERCENT PASSING
(mm)
150
75
53
37.5
26.5 100
19 93
9.5 93 100
4.75 92 99 100
2.36 89 99 99 100 100
1.18 79 95 99 100 100 99 96
0.600 58 90 98 98 98 96 93
0.425 47 87 97 97 96 94 91
0.300 39 83 91 96 91 85 88
0.150 27 72 64 92 72 55 79
0.075 23 55 48 90 58 35 59
NOTES/REMARKS: -
Sample/s supplied by the client Page10of1 REP01101
This document is issued in accordance with NATA's Authorised Signatory 7\
accreditation requirements. Accredited for compliance with - NATA
ISO/IES 17025. The results of the tests, calibrations, and/or i M M N

TECHNICAL
COMPETENGE

Laboratory No. 9926

The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.

Trilab Pty Ltd ~ ABN 25 065 630 506

ACCURATE QUALITY RESULTS FOR TOMORROW'S ENGINEERING




Brisbane Perth
10/104 Newmarket 2 Kimmer Place,
Rd, Windsor Queens Park

QLD 4030 WA 6107
www.trilab.com.au Ph: +61 7 3357 5535 Ph: +61 8 9258 8323

ATTERBERG LIMITS TEST REPORT

Test Method: AS 12892.1.1,3.1.1,3.1.2, 3.2.1, 3.3.1, 34.1

Client URS Australia Pty Ltd Report No. 11090058-AL
Project 42626683 Test Date 28/09-06/10/2011
Report Date 07/10/2011
Sample No. 11090058 11090059 11090060 11090061 11090062 11090063
Client ID BHO03-06 BHO03-07 BHO04-01 BHO04-02 BHO04-05 BHO04-09
Depth (m) 6.00 7.00 1.00 2.00 6.00 19.00
Liquid Limit (%) 45 121 31 19 30 33
Plastic Limit (%) - 25 13 12 20 23
Plasticity Index (%) - 96 18 7 10 10
Linear Shrinkage (%) 7.5 17.0*+ 8.0+ 3.0* 55 6.5
Field Moisture Content (%) 6.6 25.6 10.2 7.9 14.6 16.6
Sample No. 11090064 11090065 11090066 11090067 11090070 11090080
Client ID BHO05-01 BHO06-03 BHO06-04 BHO06-05 BHO08-01 BH11-01
Depth (m) 1.00 3.00 4.00 5.00 1.00 1.00
Liquid Limit (%) 25 24 25 24 26 20
Plastic Limit (%) 12 13 14 17 13 15
Plasticity Index (%) 13 11 11 7 13 5
Linear Shrinkage (%) 5.5 4.0* 4.0* 3.0% 5.5+ 1.5*
Field Moisture Content (%) 12.4 9.0 14.8 11.1 104 10.2

NOTES/REMARKS: The samples were tested oven dried, dry sieved and in a 125-250mm mould.

Sample/s supplied by the client * Crumbling occurred + Curling occurred Page10of1 REP00101
This document is issued in accordance with NATA's Authorised Signatory /\
accreditation requirements. Accredited for compliance with NATA
ISO/IES 17025. The results of the tests, calibrations, andlor Donss Vv

measurements included in this document are traceable to
Australian/National Standards.

J. Russell COMPETENCE

Laboratory No. 9926
The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.

Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.
Trilab Pty Ltd ~ ABN 25 065 630 506

ACCURATE QUALITY RESULTS FOR TOMORROW'S ENGINEERING
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Ph: +61 8 9258 8323

17025. The results of the tests, calibrations,

and/or measurements included in this

J. Russell

PARTICLE SIZE DISTRIBUTION TEST REPORT
Test Method: AS 12893.6.1,2.1.1
Client URS Australia Pty Ltd Report No. 11090063-G
Project 42626683 Test Date 27/09-06/10/2011
Report Date 07/10/2011
Sample No. 11090063 11090064 11090065 11090067 11090070 11090080
Client ID BHO04-09 BHO05-01 BH06-03 BH06-05 BHO08-01 BH11-01
Depth (m) 19.00 1.00 3.00 5.00 1.00 1.00
Moisture (%) 16.6 12.4 9.0 11.1 10.4 10.2
AS SIEVE SIZE
(mm)
150
75
53
375 100
26.5 94
19 100 92
9.5 100 99 89
4.75 100 97 97 100 83
2.36 99 95 91 99 72
1.18 97 89 85 96 68
0.600 94 82 81 93 62
0.425 91 77 79 89 57
0.300 100 86 71 77 83 48
0.150 99 66 47 65 65 26
0.075 95 46 32 48 51 16
NOTES/REMARKS:
Page10of1 REP01101
This document is issued in accordance with Authorised Signatory 7\
NATA's accreditation requirements. ; NATA
Accredited for compliance with ISO/IES i M M \/

TECHNICAL
COMPETENGE

Laboratory No. 9926

‘results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly st

Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.
Trilab Pty Ltd  ABN 25 065 630 506

ACCURATE QUALITY RESULTS FOR TOMORROW'S ENGINEERING



Brisbane Perth

10/104 Newmarket 2 Kimmer Place,
Rd, Windsor Queens Park
QLD 4030 WA 6107

www.trilab.com.au Ph: +61 7 3357 5535 Ph: +61 8 9258 8323

ATTERBERG LIMITS TEST REPORT

Test Method: AS 12892.1.1,3.1.1,3.1.2, 3.2.1, 3.3.1, 34.1

measurements included in this document are traceable to

Australian/National Standards.

J. Russell

Client URS Australia Pty Ltd Report No. 11090068-AL
Project 42626683 Test Date 12/09/2011
Report Date 13/09/2011
Sample No. 11090068 11090069 11090071 11090072 11090073 11090074
Client ID BHO7-01 BHO7-05 BHO09-04 BHO09-07 BHO09-08 BH10-01
Depth (m) 1.00 6.00 4.00 7.00 8.00 1.00
Liquid Limit (%) 22 31 23 24 22 43
Plastic Limit (%) 10 13 15 13 11 16
Plasticity Index (%) 12 18 8 11 11 27
Linear Shrinkage (%) 55 8.0 Insufficient 2.5% 2.0% 115+
Sample

Field Moisture Content (%) 5.3 8.4 4.3 7.2 6.7 135
Sample No. 11090075 11090076 11090077 11090079 11090082 11090083
Client ID BH10-06 BH10-08 BH10-10 BH10-14 BH13-01 BH13-05
Depth (m) 7.50 10.50 13.50 19.50 1.00 6.00
Liquid Limit (%) 23 46 31 22 40 35
Plastic Limit (%) 13 17 14 12 12 16
Plasticity Index (%) 10 29 17 10 28 19
Linear Shrinkage (%) 4.5 7.0+ 8.0 3.5% 11.0 10.0
Field Moisture Content (%) 10.2 212 13.7 14.6 10.0 10.9

NOTES/REMARKS: The samples were tested oven dried, dry sieved and in a 125-250mm mould.

Sample/s supplied by the client * Crumbling occurred + Curling occurred Page10of1 REP00101
This document is issued in accordance with NATA's Authorised Signatory /\
accreditation requirements. Accredited for compliance with NATA
ISO/IES 17025. The resulfs of the tests, calibrations, and/or Donss Vv

COMPETENCE

Laboratory No. 9926

Trilab Pty Ltd

ACCURATE QUALITY RESULTS FOR TOMORROW'S ENGINEERING

The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.

Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.
ABN 25 065 630 506
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Brisbane

10/104 Newmarket
Rd, Windsor
QLD 4030

Ph: +61 7 3357 5535

Perth

2 Kimmer Place,
Queens Park

WA 6107

Ph: +61 8 9258 8323

PARTICLE SIZE DISTRIBUTION TEST REPORT

Test Method: AS 1289 3.6.1,2.1.1

measurements included in this document are traceable to
Australian/National Standards.

J.

Russell

Client URS Australia Pty Ltd Report No. 11090068-G
Project 42626683 Test Date 08/09-12/09/2011
Report Date 13/09/2011
Sample No. 11090068 11090069 11090071 11090073 11090074 11090075 11090076
Client ID BHO7-01 BHO7-05 BH09-04 BH09-08 BH10-01 BH10-06 BH10-08
Depth (m) 1.00 6.00 4.00 8.00 1.00 7.50 10.50
Moisture (%) 5.3 8.4 4.3 6.7 13.5 10.2 21.2
AS SIEVE SIZE PERCENT PASSING
(mm)
150
75
53
375
26.5
19
9.5
4.75 100 100
2.36 100 100 98 99 100 100 100
1.18 98 98 96 97 98 98 98
0.600 93 92 95 94 96 95 94
0.425 88 84 94 91 94 91 89
0.300 81 69 92 84 89 85 81
0.150 62 35 73 52 74 62 61
0.075 49 26 46 37 63 43 51
NOTES/REMARKS:
Sample/s supplied by the client Page1of1 REP01101
This document is issued in accordance with NATA's Authorised Signatory A
accreditation requirements. Accredited for compliance with - NATA
ISO/IES 17025. The results of the tests, calibrations, and/or M \/

TECHNICAL
COMPETENGE

Laboratory No. 9926

The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.
Trilab Pty Ltd ~ ABN 25 065 630 506

ACCURATE QUALITY RESULTS FOR TOMORROW'S ENGINEERING




Brisbane Perth

10/104 Newmarket Rd, 2 Kimmer Place,

Windsor Queens Park
Soil Rock

QLD 4030 WA

6107

Ca“bration Ph: +61 7 3357 5535 Ph: +61 8 9258 8323

PARTICLE SIZE DISTRIBUTION TEST REPORT

Test Method: AS 1289 3.6.3,3.5.1

Moisture Content 10.1%

Sample/s supplied by the client

Client URS Australia Pty Ltd Report No. 11090078-G
Project 42626683 Test Date 05/09-13/09/2011
Report Date 13/9/2011
Client ID BH10-12 Depth (m) 16.50
Sieve Size [Passing
(mm) % 100 //
150.0 //
75.0 %
53.0
375
265 80
19.0
9.5
70
475
2.36 100
118 98 60
0.600 94 g
0.425 91 2
0.300 86 g =
0.150 64
0.075 47
40
0.068 43
0.049 37 L/
0.035 33 30 -
0.025 32 /
0018 30 %
0.013 28 20 //_
0.0096 24 o
0.0068 22 o
0.0049 20
0.004 19
0.0034 19 0
0.0027 18 0.001 0.01 0.1 1 10
0.0024 16 Particle Size (mm)
0.0014 14
NOTES/REMARKS: -

-2.36mm Soil Particle Density(t/m3) 2.65

Page 10f1 REP03901

This document is issued in accordance with NATA's accreditation
requirements. Accredited for compliance with ISO/IES 17025. The
results of the tests, calibrations, and/or measurements included in this
document are traceable to Australian/National Standards.

Authorised Signatory

J. Russell

e
. MM Y

COMPETENCE

Laboratory No. 9926

The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.

Trilab Pty Ltd ~ ABN 25 065 630 506

ACCURATE QUALITY RESULTS FOR TOMORROW'S ENGINEERING
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Brisbane

10/104 Newmarket
Rd, Windsor

QLD 4030

Ph: +61 7 3357 5535

Perth

2 Kimmer Place,
Queens Park

WA 6107

Ph: +61 8 9258 8323

PARTICLE SIZE DISTRIBUTION TEST REPORT

Test Method: AS 1289 3.6.1,2.1.1

measurements included in this document are traceable to
Australian/National Standards.

J. Russell

Client URS Australia Pty Ltd Report No. 11090079-G
Project 42626683 Test Date 08/09-12/09/2011
Report Date 13/09/2011
Sample No. 11090079 11090082 11090083 11090084 - -
Client ID BH10-14 BH13-01 BH13-05 BH13-14 - -
Depth (m) 19.50 1.00 6.00 19.50 - -
Moisture (%) 14.6 10.0 10.9 14.8 - -
AS SIEVE SIZE PERCENT PASSING
(mm)
150 - -
75 - -
53 - -
375 - -
26.5 - -
19 - -
9.5 - -
4.75 100 - -
2.36 100 100 100 99 - -
1.18 94 99 99 94 - -
0.600 87 97 96 90 - -
0.425 82 93 93 87 - -
0.300 74 87 87 82 - -
0.150 50 66 69 69 - -
0.075 33 51 55 56 - -
NOTES/REMARKS: -
Sample/s supplied by the client Page10of1 REP01101
This document is issued in accordance with NATA's Authorised Signatory A
accreditation requirements. Accredited for compliance with - NATA
ISO/IES 17025. The results of the tests, calibrations, and/or M \/

TECHNICAL
COMPETENGE

Laboratory No. 9926

The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.
Trilab Pty Ltd ~ ABN 25 065 630 506

ACCURATE QUALITY RESULTS FOR TOMORROW'S ENGINEERING




Perth

Brisbane
10/104 Newmarket 2 Kimmer Place,
Rd, Windsor Queens Park

QLD 4030 WA 6107
3357 5535 Ph: +61 8 9258 8323

www.trilab.com.au Ph: +61 7

ATTERBERG LIMITS TEST REPORT

Test Method: AS 12892.1.1,3.1.1,3.1.2, 3.2.1, 3.3.1, 34.1

measurements included in this document are traceable to
Australian/National Standards.

J. Russell

Client URS Australia Pty Ltd Report No. 11090081-AL
Project 42626683 Test Date 29/09-06/10/2011
Report Date 07/10/2011

Sample No. 11090081 11090085 11090086 11090087 - -

Client ID BH12-01 BH14-03 BH14-05 BH14-07 - -

Depth (m) 1.00 3.00 6.00 9.00 - -

Liquid Limit (%) 32 16 15 16 - -

Plastic Limit (%) 13 11 - 12 - -

Plasticity Index (%) 19 5 - 4 - -

Linear Shrinkage (%) 7.0* 1.0* 15 15 - -

Field Moisture Content (%) 12.6 59 22.3 7.9 - -

Sample No. - - - - - -

Client ID - - - - - -

Depth (m) - - - - - -

Liquid Limit (%) - - - - - -

Plastic Limit (%) - - - - - -

Plasticity Index (%) - - - - - -

Linear Shrinkage (%) - - - - - -

Field Moisture Content (%) - - - - - -

NOTES/REMARKS: The samples were tested oven dried, dry sieved and in a 125-250mm mould.

Sample/s supplied by the client * Crumbling occurred + Curling occurred Page10of1 REP00101
This document is issued in accordance with NATA's Authorised Signatory Z\
accreditation requirements. Accredited for compliance with NATA
ISO/IES 17025. The resulfs of the tests, calibrations, and/or i M N

TECHNICAL
COMPETENCE

Laboratory No. 9926

The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.

Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.

Trilab Pty Ltd ~ ABN 25 065 630 506

ACCURATE QUALITY RESULTS FOR TOMORROW'S ENGINEERING
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Brisbane

10/104 Newmarket
Rd, Windsor
QLD 4030

Ph: +61 7 3357 5535

Perth

2 Kimmer Place,
Queens Park

WA 6107

Ph: +61 8 9258 8323

PARTICLE SIZE DISTRIBUTION TEST REPORT

Test Method: AS 1289 3.6.1,2.1.1

measurements included in this document are traceable to
Australian/National Standards.

J. Russell

Client URS Australia Pty Ltd Report No. 11090081-G
Project 42626683 Test Date 27/09-06/10/2011
Report Date 07/10/2011
Sample No. 11090081 11090085 11090087 - - -
Client ID BH12-01 BH14-03 BH14-07 - - -
Depth (m) 1.00 3.00 9.00 - - -
Moisture (%) 12.6 5.9 7.9 - - -
AS SIEVE SIZE PERCENT PASSING
(mm)
150 - - -
75 - - -
53 - - -
375 - - -
26.5 - - -
19 - - -
9.5 - - -
4.75 100 100 - - -
2.36 99 98 100 - - -
1.18 96 97 97 - - -
0.600 92 95 85 - - -
0.425 89 93 73 - - -
0.300 81 87 61 - - -
0.150 59 54 43 - - -
0.075 46 35 34 - - -
NOTES/REMARKS:
Sample/s supplied by the client Page1of1 REP01101
This document is issued in accordance with NATA's Authorised Signatory A
accreditation requirements. Accredited for compliance with - NATA
ISO/IES 17025. The results of the tests, calibrations, and/or M \/

TECHNICAL
COMPETENGE

Laboratory No. 9926

The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.

Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.
Trilab Pty Ltd ~ ABN 25 065 630 506

ACCURATE QUALITY RESULTS FOR TOMORROW'S ENGINEERING
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Brisbane Perth

10/104 Newmarket 2 Kimmer Place,
Rd, Windsor Queens Park
QLD 4030 WA 6107

Ph: +61 7 3357 5535 Ph: +61 8 9258 8323

ATTERBERG LIMITS TEST REPORT

Test Method: AS 12892.1.1,3.1.1,3.1.2, 3.2.1, 3.3.1, 34.1

measurements included in this document are traceable to

Australian/National Standards.

Project 42626683 Test Date 12/09/2011

Report Date 13/09/2011
Sample No. 11090084 - - - - -
Client ID BH13-14 - - - - -
Depth (m) 19.50 - - - - .
Liquid Limit (%) 31 - - - - -
Plastic Limit (%) 17 - - - - -
Plasticity Index (%) 14 - - - - -
Linear Shrinkage (%) 6.0 - - - - -
Field Moisture Content (%) 14.8 - - - - -
Sample No. - - - - - -
Client ID - - - - - -
Depth (m) - - - - - -
Liquid Limit (%) - - - - - -
Plastic Limit (%) - - - - - -
Plasticity Index (%) - - - - - -
Linear Shrinkage (%) - - - - - -
Field Moisture Content (%) - - - - - -

NOTES/REMARKS: The samples were tested oven dried, dry sieved and in a 125-250mm mould.

Sample/s supplied by the client * Crumbling occurred + Curling occurred Page10of1 REP00101
This document is issued in accordance with NATA's Authorised Signatory /\
accreditation requirements. Accredited for compliance with NATA
ISO/IES 17025. The resuls of the tests, calibrations, and/or Dot N

TECHNICAL
COMPETENCE

J. Russell
Laboratory No. 9926

The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.

Trilab Pty Ltd ~ ABN 25 065 630 506

ACCURATE QUALITY RESULTS FOR TOMORROW'S ENGINEERING




QLD 4030 WA 6107
www.trilab.com.au Ph: +61 7 3357 5535 Ph: +61 8 9258 8323

Brisbane Perth
10/104 Newmarket 2 Kimmer Place,
Rd, Windsor Queens Park

UNIAXIAL COMPRESSIVE STRENGTH TEST REPORT

Test Method: AS1289 4133.4.2.1

Client URS Australia Pty Ltd Report No. 11090088-UCS
Project 42626683 Test Date 5/10/2011
Report Date 6/10/2011

Sample No. 11090088
Client ID BHO04-Run01
Depth (m) 12.25-12.40
Description -

Wet Density (t/m®) 2.08
Moisture Content (%) 1.9
Specimen Length (mm) 119.6
Specimen Diameter (mm) 44.4
Mode of Failure Shear
Test Duration (Min:Sec) 6:32

UCS (MPa) 15.8
NOTES/REMARKS: -
Stored and tested as received Photo not to scale
Sample/s supplied by the client Test Apparatus - ZheJiang Tugong 100 kN Compression Machine  Page: 1 of 1 REP02701

This document is issued in accordance with NATA's accreditation

R X X X Authorised Signatory N AT A

requirements. Accredited for compliance with ISO/IES 17025. The

results of the tests, calibrations, and/or measurements included in this V/Z/ﬂdd M y

document are traceable to Australian/National Standards. J. Russell ISRPETENCE
Laboratory No. 9926

The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.

Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.
Trilab Pty Ltd ABN 25 065 630 506

ACCURATE QUALITY RESULTS FOR TOMORROW'S ENGINEERING
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Ph: +61 7 3357 5535

Perth
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Queens Park

WA 6107
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UNIAXIAL COMPRESSIVE STRENGTH TEST REPORT

Test Method: AS1289 4133.4.2.1

Client URS Australia Pty Ltd Report No. 11090089-UCS
Project 42626683 Test Date 5/10/2011
Report Date 6/10/2011
Sample No. 11090089
Client ID BHO07-Run04
Depth (m) 13.90-14.04
Description -
Wet Density (tm®) 2.07
Moisture Content (%) 3.0
Specimen Length (mm) 122.8
Specimen Diameter (mm) 44.0
Mode of Failure End Failure
Test Duration (Min:Sec) 2:57
UCS (MPa) 4.80
NOTES/REMARKS: -

Stored and tested as received
Sample/s supplied by the client

Test Apparatus - ZheJiang Tugong 100 kN Compression Machine
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This document is issued in accordance with NATA's accreditation
requirements. Accredited for compliance with ISO/IES 17025. The
results of the tests, calibrations, and/or measurements included in this
document are traceable to Australian/National Standards.
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Laboratory No. 9926

The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.
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Test Method: AS1289 4133.4.2.1

Client URS Australia Pty Ltd Report No. 11090090-UCS
Project 42626683 Test Date 5/10/2011
Report Date 6/10/2011

Sample No. 11090090
Client ID BHO7-Run04
Depth (m) 14.90-15.05
Description -

Wet Density (t/m®) 2.09
Moisture Content (%) 5.2
Specimen Length (mm) 129.2
Specimen Diameter (mm) 43.6
Mode of Failure End Failure
Test Duration (Min:Sec) 4:34

UCS (MPa) 5.22

NOTES/REMARKS: -

Stored and tested as received Photo not to scale
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The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.

Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.
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