APPENDIX A

NOTES RELATING TO THIS REPORT
BOREHOLE LOGS (BORES 1 TO 8, 10, 11, 15, 201, 202,
301, 303 AND 305)
GEOPHYSICAL LOGS BORES 201, 202, 301, 303 AND 305
CORE PHOTOPLATES
TABLE Al — PERCUSSION BORE RESULTS




(/)] Douglas Partners

Geotechnics - Environment - Groundwater

NOTES RELATING TO THIS REPORT

Introduction

These notes have been provided to amplify the
geotechnical report in regard to classification methods,
specialist field procedures and certain matters relating to
the Discussion and Comments section. Not all, of course,
are necessarily relevant to all reports.

Geotechnical reports are based on information gained
from limited subsurface test boring and sampling,
supplemented by knowledge of local geology and
experience. For this reason, they must be regarded as
interpretive rather than factual documents, limited to some
extent by the scope of information on which they rely.

Description and Classification Methods

The methods of description and classification of soils
and rocks used in this report are based on Australian
Standard 1726, Geotechnical Site Investigations Code. In
general, descriptions cover the following properties -
strength or density, colour, structure, soil or rock type and
inclusions.

Soil types are described according to the predominating
particle size, qualified by the grading of other particles
present (eg. sandy clay) on the following bases:

Soil Classification Particle Size
Clay less than 0.002 mm
Silt 0.002 to 0.06 mm
Sand 0.06 to 2.00 mm
Gravel 2.00 to 60.00 mm

Cohesive soils are classified on the basis of strength
either by laboratory testing or engineering examination.
The strength terms are defined as follows.

Undrained

Classification Shear Strength kPa

Very soft less than 12

Soft 12—25

Firm 25—50

Stiff 50—100

Very stiff 100—200

Hard Greater than 200

Non-cohesive soils are classified on the basis of relative
density, generally from the results of standard penetration
tests (SPT) or Dutch cone penetrometer tests (CPT) as
below:

SPT CPT
Relative Density “N” Value Cone Value
(blows/300 mm) (g, — MPa)
Very loose less than 5 less than 2
Loose 5—10 2—5
Medium dense 10—30 5—15
Dense 30—50 15—25
Very dense greater than 50 greater than 25

Rock types are classified by their geological names.
Where relevant, further information regarding rock
classification is given on the following sheet.

Sampling

Sampling is carried out during drilling to allow
engineering examination (and laboratory testing where
required) of the soil or rock.

Disturbed samples taken during drilling provide
information on colour, type, inclusions and, depending
upon the degree of disturbance, some information on
strength and structure.

Undisturbed samples are taken by pushing a thin-walled
sample tube into the soil and withdrawing with a sample of
the sail in a relatively undisturbed state. Such samples
yield information on structure and strength, and are
necessary for laboratory determination of shear strength
and compressibility. Undisturbed sampling is generally
effective only in cohesive soils.

Details of the type and method of sampling are given in
the report.

Drilling Methods.

The following is a brief summary of drilling methods
currently adopted by the Company and some comments
on their use and application.

Test Pits — these are excavated with a backhoe or a
tracked excavator, allowing close examination of the
in-situ soils if it is safe to descent into the pit. The depth of
penetration is limited to about 3 m for a backhoe and up to
6 m for an excavator. A potential disadvantage is the
disturbance caused by the excavation.

Large Diameter Auger (eg. Pengo) — the hole is
advanced by a rotating plate or short spiral auger,
generally 300 mm or larger in diameter. The cuttings are
returned to the surface at intervals (generally of not more
than 0.5 m) and are disturbed but usually unchanged in
moisture content. Identification of soil strata is generally
much more reliable than with continuous spiral flight
augers, and is usually supplemented by occasional
undisturbed tube sampling.

Continuous Sample Drilling — the hole is advanced
by pushing a 100 mm diameter socket into the ground and
withdrawing it at intervals to extrude the sample. This is
the most reliable method of drilling in soils, since moisture
content is unchanged and soil structure, strength, etc. is
only marginally affected.

Continuous Spiral Flight Augers — the hole is
advanced using 90—115 mm diameter continuous spiral
flight augers which are withdrawn at intervals to allow
sampling or in-situ testing. This is a relatively economical
means of drilling in clays and in sands above the water
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table. Samples are returned to the surface, or may be
collected after withdrawal of the auger flights, but they are
very disturbed and may be contaminated. Information
from the drilling (as distinct from specific sampling by
SPTs or undisturbed samples) is of relatively lower
reliability, due to remoulding, contamination or softening
of samples by ground water.

Non-core Rotary Drilling — the hole is advanced by a
rotary bit, with water being pumped down the drill rods and
returned up the annulus, carrying the drill cuttings. Only
major changes in stratification can be determined from the
cuttings, together with some information from ‘feel’ and
rate of penetration.

Rotary Mud Drilling — similar to rotary drilling, but using
drilling mud as a circulating fluid. The mud tends to mask
the cuttings and reliable identification is again only
possible from separate intact sampling (eg. from SPT).

Continuous Core Drilling — a continuous core sample
is obtained using a diamond-tipped core barrel, usually
50 mm internal diameter. Provided full core recovery is
achieved (which is not always possible in very weak rocks
and granular soils), this technique provides a very reliable
(but relatively expensive) method of investigation.

Standard Penetration Tests

Standard penetration tests (abbreviated as SPT) are
used mainly in non-cohesive soils, but occasionally also in
cohesive soils as a means of determining density or
strength and also of obtaining a relatively undisturbed
sample. The test procedure is described in Australian
Standard 1289, “Methods of Testing Soils for Engineering
Purposes” — Test 6.3.1.

The test is carried out in a borehole by driving a 50 mm
diameter split sample tube under the impact of a 63 kg
hammer with a free fall of 760 mm. It is normal for the
tube to be driven in three successive 150 mm increments
and the ‘N’ value is taken as the number of blows for the
last 300 mm. In dense sands, very hard clays or weak
rock, the full 450 mm penetration may not be practicable
and the test is discontinued.

The test results are reported in the following form.

- In the case where full penetration is obtained with
successive blow counts for each 150 mm of say 4, 6
and 7

as 4,6,7
N=13

- In the case where the test is discontinued short of full
penetration, say after 15 blows for the first 150 mm and
30 blows for the next 40 mm

as 15, 30/40 mm.

The results of the tests can be related empirically to the
engineering properties of the soil.

Occasionally, the test method is used to obtain samples
in 50 mm diameter thin walled sample tubes in clays. In
such circumstances, the test results are shown on the
borelogs in brackets.

Cone Penetrometer Testing and Interpretation

Cone penetrometer testing (sometimes referred to as
Dutch cone — abbreviated as CPT) described in this
report has been carried out using an electrical friction cone
penetrometer. The test is described in Australian Standard
1289, Test 6.4.1.

In the tests, a 35 mm diameter rod with a cone-tipped
end is pushed continuously into the soil, the reaction being
provided by a specially designed truck or rig which is fitted
with an hydraulic ram system. Measurements are made
of the end bearing resistance on the cone and the friction
resistance on a separate 130 mm long sleeve,
immediately behind the cone. Transducers in the tip of the
assembly are connected by electrical wires passing
through the centre of the push rods to an amplifier and
recorder unit mounted on the control truck.

As penetration occurs (at a rate of approximately
20mm per second) the information is plotted on a
computer screen and at the end of the test is stored on the
computer for later plotting of the results.

The information provided on the plotted
comprises: —

- Cone resistance — the actual end bearing force divided
by the cross sectional area of the cone — expressed in
MPa.

- Sleeve friction — the frictional force on the sleeve
divided by the surface area — expressed in kPa.

- Friction ratio — the ratio of sleeve friction to cone
resistance, expressed in percent.

There are two scales available for measurement of
cone resistance. The lower scale (0—5 MPa) is used in
very soft soils where increased sensitivity is required and
is shown in the graphs as a dotted line. The main scale
(0—50 MPa) is less sensitive and is shown as a full line.

The ratios of the sleeve friction to cone resistance will
vary with the type of soil encountered, with higher relative
friction in clays than in sands. Friction ratios of 1%—2%
are commonly encountered in sands and very soft clays
rising to 4%—10% in stiff clays.

In sands, the relationship between cone resistance and
SPT value is commonly in the range:—

dc (MPa) = (0.4 to 0.6) N (blows per 300 mm)

In clays, the relationship between undrained shear

strength and cone resistance is commonly in the range:—
e = (12t018) ¢,

Interpretation of CPT values can also be made to allow
estimation of modulus or compressibility values to allow
calculation of foundation settlements.

Inferred stratification as shown on the attached reports
is assessed from the cone and friction traces and from
experience and information from nearby boreholes, etc.
This information is presented for general guidance, but
must be regarded as being to some extent interpretive.
The test method provides a continuous profile of
engineering properties, and where precise information on
soil classification is required, direct drilling and sampling
may be preferable.

results
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Hand Penetrometers

Hand penetrometer tests are carried out by driving a rod
into the ground with a falling weight hammer and
measuring the blows for successive 150 mm increments
of penetration. Normally, there is a depth limitation of
1.2 m but this may be extended in certain conditions by
the use of extension rods.

Two relatively similar tests are used.

- Perth sand penetrometer — a 16 mm diameter flat-
ended rod is driven with a 9kg hammer, dropping
600 mm (AS 1289, Test6.3.3). This test was
developed for testing the density of sands (originating in
Perth) and is mainly used in granular soils and filling.

- Cone penetrometer (sometimes known as the Scala
Penetrometer) — a 16 mm rod with a 20 mm diameter
cone end is driven with a 9kg hammer dropping
510 mm (AS 1289, Test 6.3.2). The test was developed
initially for pavement subgrade investigations, and
published correlations of the test results with California
bearing ratio have been published by various Road
Authorities.

Laboratory Testing

Laboratory testing is carried out in accordance with
Australian Standard 1289 “Methods of Testing Soil for
Engineering Purposes”. Details of the test procedure used
are given on the individual report forms.

Bore Logs

The bore logs presented herein are an engineering
and/or geological interpretation of the subsurface
conditions, and their reliability will depend to some extent
on frequency of sampling and the method of drilling.
Ideally, continuous undisturbed sampling or core drilling
will provide the most reliable assessment, but this is not
always practicable, or possible to justify on economic
grounds. In any case, the boreholes represent only a very
small sample of the total subsurface profile.

Interpretation of the information and its application to
design and construction should therefore take into account
the spacing of boreholes, the frequency of sampling and
the possibility of other than ‘straight line’ variations
between the boreholes.

Ground Water

Where ground water levels are measured in boreholes,
there are several potential problems;
In low permeability soils, ground water although present,
may enter the hole slowly or perhaps not at all during
the time it is left open.
- A localised perched water table may lead to an
erroneous indication of the true water table.

- Water table levels will vary from time to time with
seasons or recent weather changes. They may not be

the same at the time of construction as are indicated in

the report.

- The use of water or mud as a drilling fluid will mask any
ground water inflow. Water has to be blown out of the
hole and drilling mud must first be washed out of the
hole if water observations are to be made.

More reliable measurements can be made by installing
standpipes which are read at intervals over several days,
or perhaps weeks for low permeability soils. Piezometers,
sealed in a particular stratum, may be advisable in low
permeability soils or where there may be interference from
a perched water table.

Engineering Reports

Engineering reports are prepared by qualified personnel
and are based on the information obtained and on current
engineering standards of interpretation and analysis.
Where the report has been prepared for a specific design
proposal (eg. a three storey building), the information and
interpretation may not be relevant if the design proposal is
changed (eg. to a twenty storey building). If this happens,
the Company will be pleased to review the report and the
sufficiency of the investigation work.

Every care is taken with the report as it relates to
interpretation of subsurface condition, discussion of
geotechnical aspects and recommendations or
suggestions for design and construction. However, the

Company cannot always anticipate or assume
responsibility for:
- unexpected variations in ground conditions — the

potential for this will depend partly on bore spacing and
sampling frequency
- changes in policy or interpretation of policy by statutory
authorities
- the actions of contractors responding to commercial
pressures.
If these occur, the Company will be pleased to assist
with investigation or advice to resolve the matter.

Site Anomalies

In the event that conditions encountered on site during
construction appear to vary from those which were
expected from the information contained in the report, the
Company requests that it immediately be notified. Most
problems are much more readily resolved when conditions
are exposed than at some later stage, well after the event.

Reproduction of Information for
Contractual Purposes

Attention is drawn to the document “Guidelines for the
Provision of Geotechnical Information in Tender
Documents”, published by the Institution of Engineers,
Australia. Where information obtained from this
investigation is provided for tendering purposes, it is
recommended that all information, including the written
report and discussion, be made available. In
circumstances where the discussion or comments section
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is not relevant to the contractual situation, it may be
appropriate to prepare a specially edited document. The
Company would be pleased to assist in this regard and/or
to make additional report copies available for contract
purposes at a nominal charge.

Site Inspection

The Company will always be pleased to provide
engineering inspection services for geotechnical aspects
of work to which this report is related. This could range
from a site visit to confirm that conditions exposed are as
expected, to full time engineering presence on site.

Copyright © 1998 Douglas Partners Pty Ltd
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AN ENGINEERING CLASSIFICATION OF SEDIMENTARY

ROCKS IN THE SYDNEY AREA

This classification system provides a standardized terminology for the engineering description of the sandstone and shales in the Sydney area,
but the terms and definitions may be used elsewhere when applicable.

Under this system rocks are classified by Rock Type, Degree of Weathering, Strength, Stratification Spacing, and Degree of Fracturing. These
terms do not cover the full range of engineering properties. Descriptions of rock may also need to refer to other properties (e.g. durability,
abrasiveness, etc.) where these are relevant.

ROCK TYPE DEFINITIONS

Rock Type

Definition

Conglomerate:
Sandstone:
Siltstone:
Claystone:

Shale:

More than 50% of the rock consists of gravel sized (greater than 2mm) fragments

More than 50% of the rock consists of sand sized (.06 to 2mm) fragments

More than 50% of the rock consists of silt-sized (less than 0.06mm) granular particles and the rock is not laminated
More than 50% of the rock consists of clay or sericitic material and the rock is not laminated

More than 50% of the rock consists of silt or clay sized particles and the rock is laminated

Rocks possessing characteristics of two groups are described by their predominant particle size with reference also to the minor constituents,

e.g. clayey sandstone, sandy shale.

DEGREE OF WEATHERING
Term Symbol Definition

Extremely EW Rock substance affected by weathering to the extent that the rock exhibits soil properties - i.e. it can be

W eathered remoulded and can be classified according to the Unified Classification System, but the texture of the original rock
is still evident.

Highly HW Rock substance affected by weathering to the extent that limonite staining or bleaching affects the whole o the

W eathered rock substance and other signs of chemical or physical decomposition are evident. Porosity and strength may be
increased or decreased compared to the fresh rock usually as a result of iron leaching or deposition. The colour
and strength of the original fresh rock substance is no longer recognisable.

Moderately MW Rock substance affected by weathering to the extent that staining or discolouration of the rock substance usually

W eathered by limonite has taken place. The colour and texture of the fresh rock is no longer recognisable.

Slightly SW Rock substance affected by weathering to the extent that partial staining or discolouration of the rock substance

W eathered usually by limonite has taken place. The colour and texture of the fresh rock is recognisable.

Fresh Fs Rock substance unaffected by weathering, limonite staining along joints.

Fresh Fr Rock substance unaffected by weathering.

STRATIFICATION SPACING

Term

Separation of
Stratification Planes

Thinly laminated
Laminated

Very thinly bedded
Thinly bedded
Medium bedded
Thickly bedded
Very thickly bedded

<6 mm

6 mm to 20 mm
20 mm to 60 mm
60 mmto 0.2 m
02mto0.6 m
06mto2m

>2 m




ROCK STRENGTH

Rock strength is defined by the Point Load Strength Index (Is 50) and refers to the strength of the rock substance in the direction normal to the
bedding. The test procedure is described by the International Society of Rock Mechanics (Reference).

Strength Term Is(50) Field Guide Approx.
MPa qu MPa*
Extremely Easily remoulded by hand to a material with soil properties
Low:
0.03 0.7
Very May be crumbled in the hand. Sandstone is “sugary” and friable.
Low:
0.1 2.4
Low: A piece of core 150 mm long x 50 mm dia. may be broken by hand and easily scored
with a knife. Sharp edges of core may be friable and break during handling.
0.3 7
Medium: A piece of core 150 mm long x 50 mm dia. can be broken by hand with considerable
difficulty. Readily scored with knife.
1 24
High: A piece of core 150 mm long x 50 mm dia. cannot be broken by unaided hands,
can be slightly scratched or scored with knife.
3 70
Very A piece of core 150 mm long x 50 mm dia. may be broken readily with hand
High: held hammer. Cannot be scratched with pen knife.
10 240
Extremely A piece of core 150 mm long x 50 mm dia. is difficult to break with hand held
High: hammer. Rings when struck with a hammer.

* The approximate unconfined compressive strength (qu) shownin the table is based on an assumed ratio to the point load index of 24:1.
This ratio may vary widely.

DEGREE OF FRACTURING

This classification applies to diamond drill cores and refers to the spacing of all types of natural fractures along which the core is discontinuous.
These include bedding plane partings, joints and other rock defects, but exclude known artificial fractures such as drilling breaks

Term Description

Fragmented: The core is comprised primarily of fragments of length less than 20 mm, and mostly of width less than
the core diameter.

Highly Fractured: Core lengths are generally less than 20 mm - 40 mm with occasional fragments.
Fractured: Core lengths are mainly 30 mm - 100 mm with occasional shorter and longer sections.

Slightly Fractured: | Core lengths are generally 300 mm - 1000 mm with occasional longer sections and occasional sections
of 100 mm - 300 mm.

Unbroken: The core does not contain any fracture.

REFERENCE

International Society of Rock Mechanics, Commission on Standardisation of Laboratory and Field Tests, Suggested Methods for Determining the
Uniaxial Compressive Strength of Rock Materials and the Point Load Strength Index, Committee on Laboratory Tests Document No. 1 Final Draft
October 1972
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GRAPHIC SYMBOLS FOR SOIL & ROCK

SOIL

BITUMINOUS CONCRETE

CONCRETE

TOPSOIL

FILLING

PEAT

CLAY

SILTY CLAY

SANDY CLAY

GRAVELLY CLAY

SHALY CLAY

SILT

CLAYEY SILT

SANDY SILT

SAND

CLAYEY SAND

SILTY SAND

GRAVEL

SANDY GRAVEL

CLAYEY GRAVEL

COBBLES/BOULDERS

TALUS

+ 4
-+
4

A K

A<

SEDIMENTARY ROCK

BOULDER CONGLOMERATE

CONGLOMERATE

CONGLOMERATIC SANDSTONE

SANDSTONE FINE GRAINED

SANDSTONE COARSE GRAINED

SILTSTONE

LAMINITE

MUDSTONE, CLAYSTONE, SHALE

COAL

LIMESTONE

METAMORPHIC ROCK

SLATE, PHYLITTE, SCHIST

GNEISS

QUARTZITE

IGNEOUS ROCK

GRANITE
DOLERITE, BASALT
TUFF

PORPHYRY
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Examples:

1.

ABBREVIATIONS USED IN DISCONTINUITIES COLUMN OF

BOREHOLE LOGS

Abbreviation Meaning
DB Drill Break
P Parting
Joint
Fr Fracture
F Fault
Horizontal
\Y Vertical
sh Subhorizontal
sV Subvertical
he Healed
pl Planar
st Stepped
un Undulating
ro Rough
sm Smooth
sl Slickensided
ti Tight
di Probably drilling induced
fg Fragmented
Fe Ironstained
cem cemented
sty silty
cy clay
ca calcite
cbs Carbonaceous
lam Lamination

At 62.04 m, P, 30°, un, st, ro, cbs lam
At 62.04 m Parting, 30°, undulating, stepped, rough, on carbonaceous siltstone

lamination

At 65.08 m, Fr, 70°, pl, ro, st, fg

At 65.08 m, fracture, planar, rough, stepped, fragmented.

M:\Reference\Discontinuities Abbreviations.doc
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ABBREVIATIONS USED FOR STRATA DESCRIPTIONS

Abbreviation Meaning
Lithology
CL Coal
MS Mudstone
St Siltstone
SS Sandstone
CBS Carbonaceous
lam Laminations
bnd Band
sm Seam
Strength
EL Str Extremely low strength
VL Str Very low strength
L Str Low strength
M Str Medium strength
H Str High strength
VH Str Very high strength
EH Str Extremely high strength
Weathering
EW Extremely weathered
HW Highly weathered
MW Moderately weathered
SW Slightly weathered
Fr Fractured

For thin seams to save space, instead of:

From 93.03m to 93.13m depth, medium strength carbonaceous mudstone band (30mm)
write as

92.08m? MS cbs M Str, (30mm)

where abbreviation order is

Depth, Rock type, qualifier, strength, (weathering optional), thickness.

M:\Reference\Discontinuities Abbreviations.doc



BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: 22.5 BORE No: 1
PROJECT: Proposed Residential Subdivision EASTING: 369920 PROJECT No: 39663D
LOCATION: Minmi NORTHING: 6360590 DATE: 18 Oct 07
DIP/AZIMUTH: 90°/-- SHEET 1 OF 4
i Degree of Rock - . - - -
Description Weathering |2 Strength | & I;raac(t:liJnre Discontinuities Sampling & In Situ Testing
| Depth of S8 T T T T | 5. sedding 4. sont o |0|a | TestResults
(m) -5z s Egz M Beddig - Jon S |§glow &
3 T, £ ~ wo oo - - Dri (5]
Strata E % g % o m\g\é\g\%\g\m 5 82 88 S - Shear D - Drill Break | &= |O & x Comments
0.451 TOPSOIL - Dark grey silt topsoil with T T TTTTTT T TT 11
“N\abundant organics, humid Ll (N N
L[ - : LT LT N
Lol CLAY-(Ver stiff), brown clay with RERE RERRE Y A
' oeplrace organics, M<Wp BRER EERRRR N RIEE
CLAY - Very stiff to hard, red-brown ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
3 and grey clay with trace fine to BERE EEEEE RN
1 medium subrounded gravel, M<Wp | ||| ERRRE IR A
LT LT N
T NRRN EREREE I s oz
Lof LT LT N pp 300->400 kPa
[ LT LT N
L LT LT N
2 LT LT N
L LT LT N
[ LT LT N
FRE LT LT N
[ 27 N 44 N
L "| SILTSTONE / SANDSTONE - T s ) Y O B O N
[ 3 Extremely low strength, extremely 1] L) 1
L weathered, light grey and brown [T RN N
siltstone / sandstone ) fd RN T
ol LT LT N
T R A LT N
LT LT N
LT LT N
[+ 40 SANDSTONE - Extremely low } } } } } } } } } } } } H H
strength, extremely weathered, light
[ brown sandstone LT LT N
[l LT LT N
i a7 LT LT N
L | SILTSTONE - Extremely low to very N [ O O A N
s low strength, extremely to highly L] LT N
L weathered, light grey siltstone [ [P [
[ [ L1
[ [ 232[ CIAYSTONE - Very low (o low ‘ I ‘ 5.25m 1o 5.35m,
L~ strength, highly weathered, light / T ‘ fragmented cles| o
Ht 5'55'\grey and orange-brown claystone | T | \gggm: CORE LOSS:
r mm
L2 [CORE LOSS - i 5.55m to 5.8m, highly
L6 || CLAYSTONE - Very low to low fractured C|33]0
[ 661i13/ strength, highly weathered, light 5.8m to 5.9m,
6 20|grey and orange-brown claystone | ffagnjemelgE LOSS:
L[ 637/ | SILTSTONE - Medium strength, Somn; CORE LOSS:
[ [ moderately weathered, grey and 1mto 6.16m C | 88| 59
L orange siltstone fragmented ’
L7 CORE LOSS - TL6.16m: CORE LOSS:
[ SILTSTONE - Medium strength, |
moderately weathered, grey and fragmented ’
Lol orange siltstone L6.42m: P,sh,un,ro
i CORE LOSS - \15.52m: J,55°pl,ro
[ 7.84|||SILTSTONE / CLAYSTONE - & oo 30" mir
Lg Extremely low to low strength, !' 98m: P.15°un.ro
I 8.2 extremely to moderately weathered, 7.1m: J,sv,pl,sm
) -\gery-brown and orange siltstone / 7.54m: J,80°,un,ro C | 84|76
ol claystone L7_.82m: P,15° pl,ro, cy
't 89MISILTSTONE - Medium strength, filled (20mm)
[ moderately weathered, light grey | 7.9m: P,10%,pl,ro,cy
3 siltstone 8m: sv fracture
L 8.11m to 8.2m, fg
9 - L ’
L COAL - Medium strength, fresh 8.2m: CORE LOSS:
black coal 350mm
i 94N|CORE LOSS - 9.4m: CORE LOSS:
9.6 | COAL - Medium strength, fresh, 200mm
-\\black coal C |92 61
9.85m: sv fracture
RIG: Edson 3000 DRILLER: Simon (APS) LOGGED: Bear CASING: HW to 2.7m
TYPE OF BORING: Solid flight auger to 2.7m (TC-bit), then HQ wireline to 33.5m
WATER OBSERVATIONS: Free groundwater obscured by drilling fluids
REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
g gyggerbsaénple I gFI’D Eﬂcl‘(et. pgneﬁrom‘jet?r (tkPa)
Isturbed sample 01O Ionisation e ector Initials:
B Bulk sampl S Standard penetration test
D, oo e mm i) R v s . (/)] Douglas Partners
W  Water sample V  Shear Vane (kPa) i - i
C  Core drilling > Water seep ¥ Water level Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: 22.5 BORE No: 1
PROJECT: Proposed Residential Subdivision EASTING: 369920 PROJECT No: 39663D
LOCATION: Minmi NORTHING: 6360590 DATE: 18 Oct 07
DIP/AZIMUTH: 90°/-- SHEET 2 OF 4
o Degree of N . - - -
Depth Description Weathering |2 = Discontinuities Sampling & In Situ Testing
— - 3
2 (m) of g B - Bedding J - Joint g gi 9. Test Izesults
Strata S-Shear D-Dril Break | & |O @& °©
14 Comments
[CORE LOSS - ] 10.4m: P.shol
COAL - Medium strength, fresh \ﬁ” o dm- Shplrocy
o black coal (continued) 1 10.2m: P.sh.pl,ro cy
L om 10.1m to 10.2m, light brown  filled
; 10.65 Nclay, stiff /] | 10.31m to 10.47m, fg to
A CARBONACEOUS SILTSTONE - | highly Fr 5| 61
[ Medium to high strength, slightly 1 %ﬁé‘é?m' P.sh,un,ro, cy C|92)6
V\{I?atthered to fresh, light grey L10.55m: P shun.o, cy
siltstone I filled
Rl [10.65m: P,sh,un,ro
1L1O.95m: J,85°,pl,sm
TL10.99m: P,sh,ro,un
[ 12 120 %L11.11m: J,85° pl,sm
L ~| LAMINITE - Medium to high L1 1.36m to 11.56m, Fg
strength, slightly weathered to fresh, M1 1.65m: J,85°,pl,sm
L 12.4 1 light grey laminite L} 1 .ggm: j%Plfm
=1 .85m: J,75°,pl,sm
(%] 1245]\CORE LOSS - /1 [11.95m: J/Fr, 80° pl,sm
LAMINITE - Medium to high L1 1.98m: J/Fr, 85°,pl,sm
strength, slightly weathered to fresh, L12.25m: J/Fr, 85°,pl, sm
r13 light grey laminite 12.4m: CORE LOSS:
50mm
13.26 - - 12.48m: P,30°,ro,un, cy
1341 CORE LOSS - (Possibly coal) 12.53m: P,20°, ro,un, c |88
r LAMINITE - Medium to high coal
strength, slightly weathered to fresh, 12.63m: P,10°, ro, un,
light grey laminite coal
13921 ¥rom 13.56m to 13.92m, thin coal 13.26m: CORE LOSS:
t imately 4 mm
E’Z gsgg;g approximately 40mm L13.41m: P,sh,ro,un, cy
’ - 1 13.48m: P,sh,pl,sm cy
Lol CORE LOSS - (Possibly coal) t1 3.79m: P,sh,pl,sm, cy
COAL - Medium strength, fresh, 13.92m: CORE LOSS:
r black coal 250mm
[ ,-14.95 " - 14.21m: P,sh,pl,sm, cy
_-15 LAMINITE - Medium to high 14.21m to 14.29m,
strength, slightly weathered to fresh, highly fractured
light grey laminite 14.95m: CORE LOSS:
bt CORE LOSS - 690mm
1584 T AMINITE - Medium to high
strength, slightly weathered to fresh,
-16 light grey laminite 15.93m: J,40°,ro,pl
C | 77|75
-17
from 17.2m to 17.27m, thin coal
[l bands at approximately 10mm
spacings \17.5m: P,sh,H,pl
17.7 om 17.5m to 17.57m, high 17.57m: P,sh,pl,ro
’ _\strength, fresh, grey sandstone [ 17.79m: P,15° pl,ro
r18 SANDSTONE - High strength, fresh,
grey sandstone C | 100|100
Lot om 18.01m to 18.12m, pebbly 18.27m: J,40°,un,ro,
[~ band coal
om 18.22m to 18.32m, pebbly 5
18.82\band {- \18.7|3m: P,10°,un,ro,
i coa
_—1919_04% om 18.64m to 18.82m, pebbly A18.82m: P,15° pl.ro C | 73| 45
19.11]\band | [ \ 119.03m: P,sh,pl,ro
COAL - Medium strength, fresh, \ \ 19.05m: P,sh,pl,ro, coal
Lol 194400150k coal = TT 17T R19.11m: P,sh,pl,ro, cy
SANDSTONE - High strength, A | |1 || SORE LOSS: 330mm
moderately weathered, light N N e i 1 | [1944m to 19.5m. fg C |100]| 69
Y -+ 119 BEE Bl == ok [H19.5m to 19.6m, highly

RIG: Edson 3000
TYPE OF BORING: Solid flight auger to 2.7m (TC-bit), then HQ wireline to 33.5m

WATER OBSERVATIONS: Free groundwater obscured by drilling fluids

DRILLER: Simon (APS)

LOGGED: Bear

REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp Pocket penetrometer (kPa)
D  Disturbed sample PID Photo ionisation detector Initials:
B Bulk sample S  Standard penetration test nitials:
U, Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W  Water sample V  Shear Vane (kPa) i
C  Core drilling >  Water seep ¥ Water level Date:

CASING: HW to 2.7m

(/)] Douglas Partners

Geotechnics - Environment - Groundwater



BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: 22.5 BORE No: 1
PROJECT: Proposed Residential Subdivision EASTING: 369920 PROJECT No: 39663D
LOCATION: Minmi NORTHING: 6360590 DATE: 18 Oct 07
DIP/AZIMUTH: 90°/-- SHEET 3 OF 4
Description ve:gtf:rﬁg _| Fracture Discontinuities Sampling & In Situ Testing
- Q| Spacin o
2 D(?E)th of E’;g’g p(m) ? B-Bedding J - Joint g [o%|g | TestResults
Strata s=32 2Z|5lc 9o g | s-shear D-DiilBreak | & |G 8|2 &
TESHQK sli| B 35 &2 14 Comments
Frey-light brown sandstone ; ; ; ; - ; ; ; ; ; ; \fractured
- . 19.94m: P,sh,pl,sm
CL CORE LOSS - (Possibly coal) L] E | I 11 L [|M9.5m to 20.13m, Fr, sv,
[l from 19.5m, medium to high L E ‘ o 1 NunH
strength, slightly weathered to fresh L] | . | Lo b 0.14m: J,75° pl,ro
LAMINITE - Extremely low to very )l E | R | 0.4m: J,sv,un,ro C |100| 69
3 low strength, highly to moderately BEE EN: ‘ R | -20.8m: J,45°pl,ro
21 weathered, grey laminite with some ol E ‘ Lol ‘
coal laminations (continued) BERE - ‘ Lo ‘
R B ‘ Lol ‘ 21.25m: J, 70-80°,un,ro
[ L) E \ Il \
21.72 I \ (N \
SILTSTONE 21.72m: Fr,80°,pl,ro
. } } } } } } } } } } N21.84m: J,25°,un,ro
r I | | RN N 22.05m: J,sv,un,ro
Ly ‘ Lol P ] 22.3m: ,80°H,un
Lol ]! \ \ [ )
2265 COREIGSS L1 | . | A 1f22.5trT?Jt8022.65m’ highly
) - ract, J,20°
L oo ‘ ‘ = | __|}22.56m: 4,20° st,un
[ 23 ““°[ LAMINITE - Medium to high T T = TTTTT \ T 2.58m: J,35°,sl,pl C | 92|66
i strength, fresh, light grey and grey AR A e R I \ [ 2.65m: CORE LOSS:
laminite (80% siltstone, 20% ey rEg ey [ T [} 250mm
sandstone) N A e R | ] | | ] 2.9m to 23.02m, fract
[ ey rEg ey N R \?3-08'“: J,50°H,pl
U TE L ] T [ 30 plroH
. RN IRe==REEE REE R RERNENVs el
24 [ [ = ] N R
I LT ER N R
[l Lot = ]I N R
Lol I | === N R
248 CORELOSS e 24.69m: CORE LOSS:
[ 2478 - T i — go;nmm. :
S| IO R 1= R RN I (R DO
laminite P Eg RN N C |94 86
L e IR ] e
' carbonaceous siltstone band - -
IR | o R B B [ =
- 25.7m: J,75°,H
[ 258 SILTSTONE - Medium to high } } } } } = } } } } } } H LI N8 8om: J.70° H
_26 H . —_—
r strength, fresh, grey siltstone o= Ll Bt (ng‘;nﬁ;";épéfm'open
i } } } } } . } } } } } } H di from 25.95m ) c [100| 70
< . —_—
' [ N R | S i B O RO Il
e If-=r g Il
- ] R R Y | Rt ER R BRAN Il
r27 from 26.95m to 27.39m, Coredrilled | | | | | (- —[ 11 1| || [
- : fle - c|85]20
twice causing increased fracturing I | |1
[ [ 2739 L 111 R jﬁ ) .
- : ——— 27.35m: J,75°,pl,sm
rop 275 CORELOSS - =T T \57 30m: CORE LOSS:
SILTSTONE - High strength, fresh, [N | R Y I [ \1121Omm
i grey siltstone Lo =1 NN 7.53m: J,75°,pl,sm
[ o8 R Y | Rt ER RN AR NN
r 2812 - IR | e BN AR N
o o Tgon strengt el ifE ] c |00 o4
[of L= N
' N R | e BE R Y A N
28.7from 28.65m, bands of coal AT00 e | I 0
L COAL - Medium strength, fresh [T Y I | 28.83m: P,sh,un,ro
[2° black coal LLold ] I 11 |1 [\28.86m: P,shun,ro
om 28.83m to 28.89m, bands of LT ] I Lol 8.89m: P,sh;un,ro
brown clay LT g [ 29.25m: J,80°,un,ro
> N (Y I [ c 1001100
LT g [
LT g [
I | [ I |
RIG: Edson 3000 DRILLER: Simon (APS) LOGGED: Bear CASING: HW to 2.7m
TYPE OF BORING: Solid flight auger to 2.7m (TC-bit), then HQ wireline to 33.5m
WATER OBSERVATIONS: Free groundwater obscured by drilling fluids
REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
g gyggerbsaénple I gFI’D Eﬁcl‘(et.pe‘neﬁromdet?r(tkPa)
Isturbed sample 0to Ionisation gecor Initials:
B Bulk sampl S Standard penetration test
P oo (< ia) A i Sl . (/) Douglas Partners
W  Water sample V  Shear Vane (kPa) i - i
C  Core driling > Water seep ¥ Water level Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: 22.5 BORE No: 1
PROJECT: Proposed Residential Subdivision EASTING: 369920 PROJECT No: 39663D
LOCATION: Minmi NORTHING: 6360590 DATE: 18 Oct 07
DIP/AZIMUTH: 90°/-- SHEET 4 OF 4
- Degree of Rocl ; inuiti ; ; i
| bepth Description Wegthering 2 Strength 5 gﬁ:éﬁ:g Discontinuities Sampl:ng&ln Situ Testing
74 of £33 ¢ 8T (m) B -Bedding J - Joint g |e%|g Test Results
m) O N o W h D - Dril Break | & | 8| &
Strata 53830z [5838885 [ 88 38| S-S D-DWBeak] =021 | Comments
COAL - Medium strength, fresh TT 1T T T T
black coal (continued) Ll I I Lo C [100] 100
[ [ LT g [ 30.3m: J,75°,un,ro
Lot T g N |
LT g Y |
LT g Y |
L Lay LT g Y |
I 31.15 _ LT () Ty [
SANDSTONE - High strength, fresh, RN L b . 31.15m: P,sh,H,pl
o grey sandstone RERN RN IR
' LT o N
LT o N
Lt LT o N
[ 32 LT o N C |100| 100
LT o N
[of from 32.35m to 32.38m, thin coal } } } } } } } } } } } } H H
' Iamir_lationsatapproximately10mm BERE RN N RN
spacings HNERN RN RN
Lot om 32.7m to 32.9m, thin coal HEER Ch N
[ 33 laminations at approximately 30mm RERN RREI N AR
spacings
LT o N
L=} 3351, from 33.39m to 33.5m, thin coal LI N I |
' laminations at approximately 2mm to FTTT FTrrri T T
35mm spacings Ll NN N
T Bore discontinued at 33.5m, limit of L L .
R
LT LT N
Lol T LT NN
r LT LT N
LT LT N
[ LT LT N
L[ RRRN EREREE I
LT LT N
Fot LT LT N
it LT LT N
LT LT N
[ [ LT LT N
L F36 L LT N
[ [ LT LT N
LT LT N
[=[ L LT 1
' LT LT N
LT LT N
For LT LT N
L NERN L {1 1
LT LT N
I T LT N
For LT LT N
L LT LT N
[ LT LT N
L Lag T LT NN
[ I LT LT N
LT LT N
[of LT LT N
't LT LT N
LT LT N
Lot LT LT N
[ [se LT LT N
LT LT N
[ [ LT LT N
FSb LT LT N
[ LT LT N
LT LT N
I [ 11111 [ 11 11

RIG: Edson 3000 DRILLER: Simon (APS) LOGGED: Bear
TYPE OF BORING: Solid flight auger to 2.7m (TC-bit), then HQ wireline to 33.5m
WATER OBSERVATIONS: Free groundwater obscured by drilling fluids

REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp Pocket penetrometer (kPa)
D  Disturbed sample PID Photo ionisation detector Initials:
B Bulk sample S Standard penetration test nitials:
U, Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V  Shear Vane (kPa) .
C  Core drilling >  Water seep ¥ Water level Date:

CASING: HW to 2.7m

(/)] Douglas Partners

Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: 22.0 BORE No: 2
PROJECT: Proposed Residential Subdivision EASTING: 370020 PROJECT No: 39663D
LOCATION: Minmi NORTHING: 6360740 DATE: 18 Oct 07
DIP/AZIMUTH: 90°/-- SHEET 1 OF 3
- Degree of i inuiti i i i
Deoth Description Weathering | 2 . Discontinuities Sampling & In Situ Testing
z (n?) of &3 = g B-Bedding J - Joint g gi 9. Test Izesults
5 ) e K
" Strata 223200 o EE S-Shear  D-DrillBreak | = |O @|& Comments
1T FILLING - Generally comprising
r 0.21 grey-brown and brown sandy clayey
I silt with some coal fragments, bricks, V)
r dry Y4
3 SILTY CLAY - Light grey-brown and )
[ red-brown silty clay, M<Wp Y
tsk1 1.0 v
L SILTSTONE - Extremely low to very — —
low strength, extremely to highly T 10,14,19
weathered, light brown and - S N =33
red-brown siltstone T I
e =
24 . | —
LAMINITE - Low to medium -
strength, moderately to slightly ]
weathered, light grey-brown and - -
tof grey laminite (70% sandstone, 30% —]
=rs siltstone)
33

SILTSTONE - Very low strength,
highly weathered, grey-brown and
orange-brown siltstone

Nrom 3.75m to 3.85m, some

3.3m: P,5°,sm,un, cy
veneer

\3.55m: J,30°,ro,un,Fe
3.71m: J,10°,sm,un,Fe,

I
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
[ ol cy filled (12mm)
el ||carbonaceous udsione bands | | \S5om: P.5* smplFe
_ _ | 3.98m: P,5°,sm,pl, cy C |100| 9t
om 3.85m, medium to high | filled (6mm)
strength, fresh | 4.06m: P,5°,sm,pl,Fe
om 4.12m to 4.18m, high strength | \_4.2m: J,15°,sm,pl,Fe
sandstone band | \jg? JJ7gOth§
N om 4.46m to 4.7m, high strength | : m FO5hre
r=fs sandstone band ‘ \?Z.Br:q.mF;,sh,ro,pl, cy filled
om 4.7m to 4.76m, low strength, \ 4.94m: P,5°,sm,pl, cy
-\?oderately weathered \ filled (8mm)
om 5.35m, very low to low strength \
5.65n coal bands and carbonaceous \
[ [ _\mudstone bands (2mm to 10mm) /— \ 5.8m: P,10°,ro,un
rere CARBONACEOUS MUDSTONE - \ 5.91m: P,5°,sm,pl, cy
L Low strength, slightly weathered, ‘ filled (3mm)
- 6.3|dark brown-black carbonaceous \ 5.94m: J,4§ ro,pl
[ mudstone with some very low | .05m5 J,5 o,sm,pl
3 trength coal bands (1mm to 20mm) | | | -15m: P,5°,sm,pl
L 7 low ‘ .2m: P,5°,sm,pl
L om 5.8m to 5.87m, very lo “3m: P.5°.sm.un, cy
Lol 7 strength \ veneer
A LAMINITE - Medium to high | 7.02m: J,60°,h
strength, fresh, light grey and grey ‘ C |100] 97
laminite (50% sandstone, 50% ‘
siltstone) \
\
L[ |
_‘<_r -8 ‘
[T \
8.3 - |
SANDSTONE - High strength, fresh, |
light grey, medium coarse grained |
sandstone |
bt \
FeF9 |
[ [ | 9.05m: J,50°,ro,pl,Fe
\ C | 98| 9
} 9.5m: J,60°h
975" PEBBLY SANDSTONE - Medium to }
R
RIG: Scout 103 DRILLER: Sheddon LOGGED: Reid CASING: HW to 2.7m
TYPE OF BORING: 100mm diameter solid flight auger (TC-bit) to 2.7m, then HQ coring to 26.95m
WATER OBSERVATIONS: Free groundwater obscured by drilling fluids
REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample gFI’D Eﬂcl‘(et. pgneﬁrom‘jet?r (tkPa)
D Disturbed sample oto ionisation detector Initials:
B Bulk sampl S Standard penetration test nitials: ’
D SR, ) A i )] Douglas Partners
W  Water sample V  Shear Vane (kPa) i - i
C  Core drilling > Water seep ¥ Water level Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: 22.0 BORE No: 2
PROJECT: Proposed Residential Subdivision EASTING: 370020 PROJECT No: 39663D
LOCATION: Minmi NORTHING: 6360740 DATE: 18 Oct 07
DIP/AZIMUTH: 90°/-- SHEET 2 OF 3
Description ve:gtf:rﬁg ! = Discontinuities Sampling & In Situ Testing
Depth ) °
2 (?E) of g B-Bedding J - Joint 9 g"\da\o Testlzesults
. > (=)
N Strata 2z3zox §-Shear  D-DrilBreak | = |O 8|& Comments
T 110-5/ high strength, fresh, light "ﬁ ¥ -9.92m: J,80°,ro,pl
?'003 grey-brown medium to coarse L ‘ Lol -95m: J,85%ro,un
“*[Tlgrained pebbly sandstone N | [ 11 ;gm: CORE LOSS:
CORE LOSS - 50mm LEr i o age
\ - R [ [ | 10.07m.J,450,ro,pI
PEBBLY SANDSTONE - Medium to RN | Il 10.57m: J,50°,ro,pl
Fr high strength, fresh, light RERN ‘ Lol C | 98| 95
r~p 1 grey-brown medium to coarse RERE ‘ Lol
L grained pebbly sandstone RRRE ‘ Lo 11.22m: J.50° |
[ LAMINITE - Medium to high ERER B EEEERE Bk
i strength, fractured, light grey and RN | N ‘
L grey lamination (60% siltstone, 40% NERE | R ‘
r sandstone) with trace coal NERE | R ‘
Fef 12 \fmi"a“ms ERRR R
r om 11.8m, high strength (40% BERE | N ‘
sandstone, 60% siltstone) RERN ‘ N ‘
[ | |1 | 12.4m: P,5° ro,pl
RN I IR | C | 100100
L \ [0 \
Lol L \ [0 \
Lor13
ot L \ [0 \
1] | |0 | 13.15m: P,5°,sm,pl
L \ [0 \
L \ [0 \
LErd = 7\ 13.68m: J,20°msl,st
L L \ [T T {M3.74m: 3,15°,l,pl
o 14 L \ NN
i 1R ¢ |toa] 00
from 14.3m, some pyrite in (N \ NN
laminations N \ N
I L \ NN
NP (N \ NN
I [ L | 1 15.07m: P,10°,sm,un
} } } } } } } H } 15.2m: J,70°,sm,pl
from 15.5m, high strength (80% LT ‘ Lol ‘
sandstone, 20% siltstone) } } } } } } } H ‘} 15.76m: 1,30
L L .76m: J,30°,sm,un, cy
For16 L \ [} [\ veneer
For N ‘ | \_15.92m: P,10°,sm,un
HEER | R \16.12m: P,10°,sm,un, cy
filled (8mm)
RN L] | Hetempe e | C | 92| 78
L \ [
i L \ [
(07 1708 L] | L1l
L ’ CORE LOSS - 240mm ‘ ‘ ‘ ‘ 17.08m: CORE LOSS:
240mm
1732 AMINITE - High strength, fresh, AN | =X I I T R17.35m: ,80° o pl
light grey and grey laminite (80% NN | = B I Il N \_17.4m: P,10°,ro,pl
sandstone, 20% siltstone) } } } } } [ } } } } } } } } H 17.58m: P,10°,h
L | ] 17.65m: J,60°,ro,pl
L<k Fr =g g [ (H17.75m: J,70%ro,pl
" a6 IR | S A Y A I N s | \17-85m:J,70°,ro,SI C | 100] 100
"7| SILTSTONE - High strength, fresh, Crr b= | 18.07m: J,45°,ro,pl
grey siltstone ORI |t A A O [ |
IR | R N |
L=t N |
Lol 10 CEEEIZ | T 18.85m: 4,650,h.sm,un
[T from 19m, some carbonaceous I [N ‘ Il §+18.93m: P,5°,sm, cy c | 98| 80
bands (5mm to 30mm thick, 50mm } } } } } —- } } } } } } } ‘\ H Lveneer o s
to 500mm spacings) C— 19.05m: P,5%,sm,un cy
L=t Lorr |1 [ filled (3mm)
RN RN I ugiﬁé?(“;r-nﬁg;’rsmruncy
RN | R AN IR . P &0
19.95 IR | S SRR M T I 19.11m: P,5°,sm,un cy
RIG: Scout 103 DRILLER: Sheddon LOGGED: Reid CASING: HW to 2.7m
TYPE OF BORING: 100mm diameter solid flight auger (TC-bit) to 2.7m, then HQ coring to 26.95m
WATER OBSERVATIONS: Free groundwater obscured by drilling fluids
REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Distroed sample Bib Phots ieveation deractor
B Bulk sampl S Standard penetration test Initials: ’
D b Samo xrmas) Bl B Sreaat 555 P )] Douglas Partners
W Water sample V  Shear Vane (kPa) .
C__ Core drilling > Water seep ¥ Waterlevel Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: 22.0 BORE No: 2
PROJECT: Proposed Residential Subdivision EASTING: 370020 PROJECT No: 39663D
LOCATION: Minmi NORTHING: 6360740 DATE: 18 Oct 07
DIP/AZIMUTH: 90°/-- SHEET 3 OF 3
Description v'\?ggtf:rﬁg © = Discontinuities Sampling & In Situ Testing
Depth s & o
z (rﬁ) of g3 g B -Bedding J - Joint g gi S Test Izesults
. > (=)
Strata 223200 O §-Shear  D-Dril Break | & |O 8|& Comments
[ 200]\CORE LOSS - 50mm / ; ; ; ; ; — filled (10mm)
3 T T 19.14m: P,5°,sm,un cy
: SrlléTgiltgtyr:Ee High strength, fresh, Crr il = filled (20mm)
[ grey Frl— bg.zm: J,60°,sm,pl C | 98| 80
r RN - 19.27m: P,5°,sm,pl, cy
[ BERE T | veneer
3 crrl = 19.66m: P,5°,sm,pl, cy
L[ 24 eneer
I . RN e 19.65m: CORE LOSS:
from 21.15m, medium strength el — 50mm
51 33M\CORE LOSS - 50mm T ] [20.05m: P.5°,sm,un
! \ [20.07m: P,5°,sm,un
2167 SILTSTONE - Very low strength, 120.33m: J,45°.sm.pl
Et moderately weathered, brown L20.46m: J 40°.sm.un
Lol 0o siltstone 20.78m: J,45°,sm,pl
I COAL - Low strength, fresh, dull L2_1 .2m: P,10°,sm,pl, cy
i black coal with some tuff bands f":egz(zmgngoc |
[ t 21.7m, very low strength tuff band filled (rgmm) STPLEY 1 | 98 | 90
i (12mm) 1.37m: CORE LOSS:
[ t 21.8m, very low strength tuff band 50mm
- '_23 om 21.82m to 21.87m, very low E1 .51m: J,70°,sm,un
LT trength tuff band 1.56m: J,30°,sm,un
t 22.11m, very low strength tuff
band
23.5m: J,70°,sm,un
r . . 23.7m to 23.98m, high
[ 0238 tatffZg.Sn(], medium to high strength fractured, di (10-50mm)
[ - uff ban
LL om 23.9m to 23.98m, highly
fractured, drilling induced
SANDSTONE - High to very high
strength, fresh, light grey fine to
I medium grained sandstone
Leor-25
P>
C | 100|100
L+l 26
L[ from 26.1m, coal laminations (1mm
to 3mm thick), 40mm to 200mm
spacings
rer27 2695 Bore discontinued at 26.95m, Timit of
investigation
ol 26
-~ ._29
RIG: Scout 103 DRILLER: Sheddon LOGGED: Reid CASING: HW to 2.7m
TYPE OF BORING: 100mm diameter solid flight auger (TC-bit) to 2.7m, then HQ coring to 26.95m
WATER OBSERVATIONS: Free groundwater obscured by drilling fluids
REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Dishrbed tarmple BiD Pheto ioneston detedior
D isturbed sam| .
B Buk ; S Standard h Initials: ’
D b Samo xrmas) Bl B Sreaat 555 P )] Douglas Partners
W Water sample V  Shear Vane (kPa) Date: - i
C  Core drilling >  Water seep ¥ Water level ate: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: 22.5 BORE No: 3
PROJECT: Proposed Residential Subdivision EASTING: 370252.2 PROJECT No: 39663D
LOCATION: Minmi NORTHING: 6360816.3 DATE: 10 Oct 07
DIP/AZIMUTH: 90°/-- SHEET 1 OF 3
L Degree of Rock i inuiti i i i
Deoth Description Wegthering 2 Strength | & Discontinuities Sampling & In Situ Testing
€| = - o
z (rﬁ) of &3 ;E; ;E; ;g;gg B-Bedding J - Joint g g"\da\o Testlzesults
Strata zz O |2 223522 S-Shear  D-DrilBreak | & |G 8|&°
fE3ex  [xl8EISI2I80y i Comments
FILLING - Generally comprising TTTTT T T T
brown and red-brown clay filing with | | | | | | LT
L[ trace fine to medium grained sand (N L
FRE and fine gravel, M>Wp N LT A
L[ (N L
ggg Ironstone Layer LT %% LT A
1 SILTY CLAY - (Very stiff to hard), } } } } } L } } } } } } —
light grey silty clay with orange and L s 6,9,10
red silty clay inclusions } } } } } L] } } } } } } N=19
L=l 4 I
Lof N 7
N7
N 7
r2 20 SHALE - Extremely low to very low P |— —| LErETd
strength, highly weathered, light N e
L[ grey and red-brown shale e -
ST } } } } } ] } } } } } } s 15,20/120mm
[ 27 CLAY - (Hard), grey and red-brown | | | | | | R
[3 clay with some fine subangular L RN
L gravel inclusions, and red-brown R RN
and grey siltstone, very low strength, | | | | | | RN
highly weathered NN : RN
< 3.52 from 3.07m to 3.35m, siltstone mrrIrEA
om 3.44m to 3.48m, siltstone /— e f-—=y g rrr
i SILTSTONE - Very low strength, | IR bl IR IR
r4 highly weathered, red-brown and ) L O i Y LA C |100]| 0
grey siltstone with bands of light 1 I N i [
L[ =
N o=
L | SILTSTONE - Extremely low to very [ ]—- I 4.7m to 5.15m, highly
i low strength, extremely to highly [ A I L fractured, ro,un, sh,
rs weathered, brown-grey laminated I N (15°) i
siltstone with coal laminations M= 4.85m: J,50°,ro,un,coal
[ [ 1-2mm thick at 5-20mm spacing o= g.?gm.tg’gsdrr?{prlﬁghly
-":: om 5.15m, very low strength, = fr:actured ’ ’
'\:ghlyweathered N IR el R AE AR 5.71m: P15 ro.pl |
I om 5.61m, low strength, N1 I P Y I Véne’;- »19°,ro,pl, coa
L6 moderately weathered, some coal e \'5.94m:Jsh ro.un Fe
I laminations I I ] I Em: P.sh.or.un, clay c 1100l o
6.3 - || Sy — | | L1 veneer
L SILTSTONE - Medium strength, - )
j§: fresh, light grey siltstone with some } } } } } T } } } } } } frfgmég 6.3m, highly
dark grey carbonaceous siltstone - 48m: J sh.ro.un
laminations 1-2mm thick at 1-30mm N I I ) yshrou
i e = S shro.un
L7 spacings -— \6 m: J,sh,ro,un
i Nrom 6.98m to 7.0m, slightly L1 —! } } } } } '85m: J.sh.ro.un
[ weathered, ironstaining } } } } } c— } Ol 7m: J,sh,ro,pl,Fe
r " 7.12m: J,sh,ro,un,Fe
Pl 750 e L= e %7.32m: P,sh,ro,pl,Fe
7| SANDSTONE - Medium strength, (Y [N EEN A I 7.47m: J,sh,ro,un,Fe
L
slightly weathered, light grey-light [ 1] [ L7.56m:J,$h,ro,un
L8 brov(\jmtﬁneto medium grained [ N I %;ggmjzmgﬂg ¢ |100]| 78
3 sandstone .68m: J,sh,ro,
| NI (RR s a ( 7 Som 130 o e
from 8.25m, grading to pebbly 7.87m: J,sh,ro,un,Fe
L[ sandstone L N . }L7.95m:
LT Y I (Y I LP,sh,30°,ro,un,Fe
i I I I |7:99m: J,5h,20° ro,un
3 AN I I I 8.36m: J,sh,ro,un
o NN RNl IR 1t8.49m:J,sh,ro,un
[ I I | 8-67m: J,sh,ro,un C [100| 59
| R[S A (0 oo i
Lol from 9.41m to 9.6m, moderately [ [ L9'11m:J,sh75°’ro un
3 9:6\weathered, fragmented / 1T T 11 “o6m: J:sh:107°,r7c>,un P
CORE LOSS - 1m \ \ || | .32m: J,60°,ro,pl,Fe
[ 11 [ 11
RIG: Edson 3000 DRILLER: Simon (APS) LOGGED: Bear/Benson CASING: HW to 3.5m
TYPE OF BORING: Solid flight auger to 3.5m (TC-bit), then HQ wireline to 22.05m
WATER OBSERVATIONS: Free groundwater obscured by drilling fluids
REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp_ Pocket penetrometer (kPa)
D Dinated camri EI> Eholo oisaon detectr ntal:
U, Tubesarr?ple(xmmdia.) PL Point load strength Is(50) MPa ’ ' Doug’as Partners
W  Water sample V  Shear Vane (kPa) i - i
C__Core driling > Waterseep ¥ Waterlevel Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: 22.5 BORE No: 3

PROJECT: Proposed Residential Subdivision EASTING: 370252.2 PROJECT No: 39663D

LOCATION: Minmi NORTHING: 6360816.3 DATE: 10 Oct 07
DIP/AZIMUTH: 90°/-- SHEET 2 OF 3

Degree of Rock

Weathering Discontinuities Sampling & In Situ Testing

Description

_1| Depth

T (m) of
Strata AT

CORE LOSS - 1m (continued) T

a Test Results
g &
Comments

B - Bedding J - Joint
S - Shear D - Drill Break

E.35m: J,sh,5°ro,un

Graphic
Water
Type
Core
Rec. %

41m to 9.6m, Fg
.6m: CORE LOSS:
1000mm

\10.62m: J,25°%ro,un,Fe Cc | 49| 25

10.6

10.66m: J,10°,ro,un,Fe
10.7m: J,45°,sm,pl,Fe
\10.85m: J,sh,sm,pl
10.94m: J,sh,sm,pl
11.12m: J,60°,sm,pl,Fe
"11.27m: P,ro,un
11.41m: Fr, sv, sm,pl
11.45m: CORE LOSS:
100mm
11.27m to 11.83m, Fg
11.83m: J,5°,sm,pl, cs
lam
11.89m: J,30°,ro,un
12.05m: J,sh,sm,pl, cs
lam
12.24m: J,sh,ro,un
12.43m: J,sh,ro,pl
12.75m: J,70°,sm,pl
13.13m: J,5°ro,pl

13.39m: J,5°ro,pl

L L 11'29 COAL - Medium strength, fresh,
F=r 11'22 highly fractured, dull black coal with [] 7 —
[ [ 11:59/:\ some bright black coal lenses r

[ 11.88|CORE LOSS - 0.1m

12 SILTSTONE - Low strength, highly
3 weathered, fragmented grey and
dark grey siltstone with some
carbonaceous siltstone lenses
SANDSTONE - Medium strength,
fresh, light grey fine grained

L3 sandstone

—

Bl

10

e

Lol

13.66m: J,45° ro,pl

14.01m: J,sh,ro,un
14.25m: J,5°ro,pl

ol

14.88m: J,5°ro,pl

15.1m: P,5°ro,pl, cs lam
3\\15.13m: P,5°ro,pl, cs
lam

15.16m: P,20°,ro,pl, cs
Fam C |100]| 57

L[ "4 SILTSTONE - Medium strength,

fresh, light grey and grey siltstone

15.23m: J,60°,ro,pl,Fe
15.31m: P,10°,ro,pl, cs
lam

15.37m: P,sh,ro,pl, cs
Llam

15.39m: P,sh,ro,pl, cs
lam

15.41m: P,sh,ro,un
15.49m: J,sh,sm,pl
15.54m: J,5°ro,pl
15.61m: J,sh,ro,pl
[15.67m: J,sh,sm,pl
[15.77m: J,sm,un,pl,sh
[15.88m: J,sm,un,pl,sh
[15.98m: J,sm,un,pl,sh
[16.02m: J,sm,un,pl,sh
[16.07m: J,60°,sm,pl
[16.09m: J,sm,un,sh,pl
[16.26m: J,sm,un,sh,pl
[16.35m: J,sh,sm,pl
-16.42m: J,60°,smpl,Fe | C [ 23| 0
[16.48m: J,sh,sm,pl
[16.55m: J,sh,sm,pl
[16.61m: J,sh,sm,pl
16.61m to 16.94m,
fractured

[16.94m: P,sh,sm,pl, cs
lam

~16.97m: J,60°,sm,pl

ol

-17
- 95 VOID - 17.05m to 19.83m

ol

—

Foo b

19.83

SILTSTONE - Probable rubble 19.83 to 20.45, Fg

RIG: Edson 3000 DRILLER: Simon (APS) LOGGED: Bear/Benson CASING: HW to 3.5m
TYPE OF BORING: Solid flight auger to 3.5m (TC-bit), then HQ wireline to 22.05m

WATER OBSERVATIONS: Free groundwater obscured by drilling fluids

REMARKS:

SAMPLING & IN SITU TESTING LEGEND CHECKED
Auger sample pp Pocket penetrometer (kPa)
Disturbed sample PID Photo ionisation detector Initials:
Bulk sampl S Standard penetration test nitials: ’
oo ) L B et 5 pa )] Douglas Partners
Water sample V  Shear Vane (kPa) - i
Core drillng > Waterseep ¥ Waterlevel Date: Geotechnics - Envirenment - Groundwater

oscwo>




BORE No: 3
PROJECT No: 39663D
DATE: 10 Oct 07
SHEET 3 OF 3

6360816.3
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PROJECT:
LOCATION: Minmi

CLIENT:

CASING: HW to 3.5m

Douglas Partners

Geotechnics - Environment - Groundwater

[

Bear/Benson

LOGGED:

TYPE OF BORING: Solid flight auger to 3.5m (TC-bit), then HQ wireline to 22.05m

WATER OBSERVATIONS: Free groundwater obscured by drilling fluids

CHECKED

Initials:
Date:

Water level

DRILLER: Simon (APS)
Standard penetration test

PL Point load strength Is(50) MPa
Shear Vane (kPa)

pp Pocket penetrometer (kPa)
>  Water seep

PID Photo ionisation detector

S
\

SAMPLING & IN SITU TESTING LEGEND

RIG: Edson 3000
A Auger sample
Disturbed sample
Bulk sample
U, Tube sample (x mm dia.)
W  Water sample
C  Core drilling

D
B

REMARKS:




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: 25.7 BORE No: 4
PROJECT: Proposed Residential Subdivision EASTING: 370675.9 PROJECT No: 39663D
LOCATION: Minmi NORTHING: 6360727.5 DATE: 24 Oct 07
DIP/AZIMUTH: 90°/-- SHEET 1 OF 3
" Degree of i inuiti i i i
Depth Description Weathering | 2 Discontinuities Sampling & In Situ Testing
_ A
2| (m) of g3 B-Bedding J - Joint g |23 Se Test IZesuIts
Strata 2z3zox © S-Shear  D-DrillBreak | & |O g/ Comments
SILT - Brown silt, damp ; ; ; ; ;
025 CLAY - (Stiff), grey-brown clay with N
trace silt, M>Wp L App 130-150 kPa
Lol (N
(L 7 CLAY - (Stiff), brown and RN %
[ grey-brown clay with some silt and R
r1 105 n\frace sand, M>Wp A1 \%%9/ 15?;200&228
i CLAY - (Stiff to very stiff), I S 2,6,11
1.4y orange-brown clay with some sand 1] 74 pp N=17
[ [ and inclusions of charcoal, trace N \_pp | 250-300 kPa
LS rootlets, M<Wp RN >400 kPa
L[ CLAY - (Hard), light grey-white clay, | | | | | |
2 M<Wp Ll
(N
(N
(N
Ll (N
3 [
[, 2o CORELOSS- T 2.85m: CORE LOSS:
L ~| CLAYSTONE - Ext I\ 1 == 150mm C |62 43
- Extremely low F—
3.25( strength, extremely weathered, ——++ 3.17m: P,10°,un,ro, coal
red-grey claystone, clay like \ \ \substance
properties | 3.25m: CORE LOSS:
[l 3.63 7
e '\CORE LOSS - = 380mm
For N = 3.74m: J,50°, H, un, coal
[ L4 CLAYSTONE - Extremely low REREE substance
L strength, extremely weathered, — ]
415 red-grey claystone, clay like ‘ } } } } — C|79]|79
properties ‘ R T
L SILTSTONE - Very low to low Fh e — 4.51m to 4.56m, Fg
FSE strength, highly weathered, b —
i :5 %;?:j-ts)rown siltstone with orange IR _— 4.83m: J,75°pl,ro,
L I i rootlets
5?2'; om 4.49m, medium strength, I 4.95m: J,50°,un,ro
5_29% moderately weathered "H' L= 5.1m: CORE LOSS:
om 5m to 5.1m, very low strength, b 120"”“_1 -
<l highly weathered Bl NN & 3am: Jovpiom
[l CORE LOSS - L —- 5.38m to 5.42m, Fg C|92|71
6 SILTSTONE - Extremely low Y L 5.53m: P,sh,un,ro, coal
[ strength, extremely weathered, [ — gggm j?g":pfn
-b iltst T : -, 70,1,
grey-brown siltstone : } } } } } _. 5.92m: 1.60° H pl
SILTSTONE - Low to medium -— 5.95m: J,65°,H,pl
[&] strength, moderately weathered, e f—- 'l 13m: P,sh,un,ro, Fe
i grey siltstone with orange bands L= 'l .34m: P,sh,un,ro, Fe
L7 om 6.5m, slightly weathered [IY LA e 'l A47m to 6.5m,
- om 6.7m, laminations of coal } } } } } —. } } Pégmujrz% unro Fe clerlor
736 substance and Fe, < 1mm thick ] M- c— N ‘83m- P”5O’L’m’r6’|:’e
L[ 7.5 COAL - Medium strength, fresh, L ‘\_7.42m: J.85°, H.un,ro
lol 765 biack coal /— R T i e s B I I . 7.43n.’1: J,75°,H,un,r9
i '\core Loss - foobrgaroifop oo 7.om: CORE LOSS:
-8 CLAYSTONE / SILTSTONE - A — ] I I [ 7.76m: P,10°,ro,un, clay
i Medium strength, slightly weathered | | | | | [ =41 [ [ [}l || Lol filled
to fresh, grey fine siltstone / [N I = o A Y AR [
claystone with coal laminations < L g [
I L 1mm thickness to 8.25m (I A i [ [
F= P A C 100 99
3 R [ I [
ro e T cr e )| 8emed7stunro
[ I I e B R B N AR NN
RN I I NN
[ A e s BN AR NN
Lol R I I NN
For [N B B A I NN C [100]| 100
I = [ L1 | 1111
RIG: Edson 3000 DRILLER: Simon (APS) LOGGED: Bear CASING: HW to 2.85m
TYPE OF BORING: Solid flight auger to 2.85m (TC-bit), then HQ wireline to 24.6m
WATER OBSERVATIONS: Free groundwater obscured by drilling fluids
REMARKS:
A Auger sample SAMPLING & IN SITU [-:I;:ESF-!-C!L':‘f(g pLeEgrEn';lger (kPa) CHECKED
D  Disturbed sample PID Photo ionisation detector Initials:
B Bulk sampl S Standard penetration test nitials: ’
S ST, o) R e )] Douglas Partners
C_ Core driIIing > Water seep ¥ Waterlevel Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: 25.7 BORE No: 4
PROJECT: Proposed Residential Subdivision EASTING: 370675.9 PROJECT No: 39663D
LOCATION: Minmi NORTHING: 6360727.5 DATE: 24 Oct 07
DIP/AZIMUTH: 90°/-- SHEET 2 OF 3
Description vl\?egtrrt]eepf o St?grg: ‘h || Fracture Discontinuities Sampling & In Situ Testing
| Depth cameng |- o == \g\c\ £| Spacing ® Test Results
| (m) of cS9l: 3 g 258 (m) B - Bedding J - Joint g (e o
b} &4l 15l _IZg= ) UEEIER &
Strata E%%%&E 5@@@‘%@‘& é §§ §§ S-Shear  D-Drill Break | = oglx Comments
TT T =TT 1T 11
N R (Y I N C | 100|100
Loy e N
10,58 I N (Y I N
Lol | COAL - Medium strength, fresh, LT (Y I N
t [ 1077n\black coal ST 1 Iy 10.77m: CORE LOSS:
F11 4 o7 _CORE LOSS - | \ | \ \ 300mm
[ SILTSTONE - Medium to high | M=t U_;
strength, fresh siltstone | MN—=-1 1 || R 11.32m: P,5°,un.ro S I
[ [ | ey R
R \ =g R
I r at 11.75m, high strength, cobble ‘ M= I |
r12 \ =1y R
at 12.16m to 12.21m, high strength, | | e | 12.45m: P00, unyro,
CHE R
ol \ =1 o] o
Tt \ =1y R | . R
\ A= | 128me i3St He
13 _
\ M=o 0o
\ [ | N R |
! M=oy o C 80|75
[ [ 1355 L , - — L }'} - 13.47m: J,70°,pl,ro
Lot CORE LOSS - | | | T T | | \13.55m: CORE LOSS:
[ [ 1385 . . : : T e 300mm
N SILTSTONE - Medium to high —
14 \ [ | N B [
\frength’fres" | M=o
om 13.85m to 14.1m, cored twice | =11 N N
and disturbed R
\ \ I [
_ \ M=y [
1. COEL L e o]
\ =1y R |
\ M=o o
\ M1yl R |
; | W=l ]| ssemasstunen
[ [ \ =1y [0 \
16 . \ =1 = | 15.97me dsv un H
from 16.03m to 16.44m, laminations \ \ ] | ] [ SR
L N — pyrite
containing pyrite and coal up to ‘ M 1100 I I
3mm thick, 10mm to 50mm spacing ‘ I | | ‘ n |
Lol 1671 \ = I}l I'I" K 16.56m: P,5°,un,ro0
[ 18 CORELOSS- ————" [===—C1\1662m:P5"uno, ¢y
16.81 — : g
F17 SILTSTONE - High strength, fresh, } } } } } — } } } } } } } } } } 1807;2 CORE LOSS:
grey sitstone coooll=l ] e sempsnrown M e
Crrr = e ] [(z.02m: Pshiroun
NERE b ] 17.12m: P,sh,ro,un
. 17.25m: J,sv,un,ro
CIE T e,
[ 18 AR | I I Lol
L= [
(RO | R BN AR A [
from 18.4m to 18.5m, pebbles and DA | R N
cobbles EEEN RN I L
I~ P = [
L= [
r19 from 18.94m to 18.98m, pebbles N —1 1 N c |[100] 60
(RO | Bl EEER AR AR A [
I | D Y [
from 19.4m to 19.43m, greyigneous | | | | | I/|. | | 1 | |l | [T
[l rock band L= [ ¢ loolas
from 19.75m to 19.79m, grey } } } } } T } } } } } } } } } }

RIG: Edson 3000

DRILLER: Simon (APS)

LOGGED: Bear

TYPE OF BORING: Solid flight auger to 2.85m (TC-bit), then HQ wireline to 24.6m
WATER OBSERVATIONS: Free groundwater obscured by drilling fluids

REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp Pocket penetrometer (kPa)
D  Disturbed sample PID Photo ionisation detector Initials:
B Bulk sample S Standard penetration test nitials:
U, Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V  Shear Vane (kPa) .
C  Core drilling >  Water seep ¥ Water level Date:

CASING: HW to 2.85m

(/)] Douglas Partners

Geotechnics - Environment - Groundwater



BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: 25.7 BORE No: 4
PROJECT: Proposed Residential Subdivision EASTING: 370675.9 PROJECT No: 39663D
LOCATION: Minmi NORTHING: 6360727.5 DATE: 24 Oct 07
DIP/AZIMUTH: 90°/-- SHEET 3 OF 3
i Degree of Rock - . - - -
Depth Description Weathering |- Strength | & I;r;ac(t:llJnrg Discontinuities Sampling & In Situ Testing
- = | = 3
2 (m) of g9 ;E; ;E; ;g;gg (m) B - Bedding J - Joint 2 12%(8 TeStieSUIts
Strata 3222,2C 9223525 5 82 g8 | S-Shear D-DrilBreak | & |3 3|&°
TESHQK algl5IglRlels] |8 S5 &2 14 Comments
igneous rock band TTTT ‘I — | [T TTTT
SILTSTONE - High strength, fresh, | — I N
204 grey siltstone (continued) 1 1 1 1 _ 1 1 1 1 1 H 1 1 C | 90|45
L[ 20.61 bon:‘120.11mt020.14m, grey clay U." —_—r T 5 f%lgm: CORE LOSS:
Fot an JE— mm
[ [ 2077 om 20.24m, extremely low to very [- e LH-LH . I | .\30.7m: P.sh,pl, ro, clay
Loy Iowstrength,’extremelytohighly LT I I I [ 0.71m to 20.77m, Fg
I weathered } } } } } } } } } } } } }‘ H 21.1m: P,5°,un,ro, cy C |100| 81
CORE LOSS - REER BN IRRE N K
L[ CARBONACEOUS SILTSTONE - L N I [l | | 21.5m: J,sv,un,ro,H
F<t Extremely low strength, extremely N T [
[ [ V\{eathered, dark grey carbonaceous RN I I |
r22 iltstone _ NERN Y [ Y |
om 20.63m, medium strength, N I R |
oderately weathered RN I [ ] _ .
om 20.71m, tuff, low strength, EEEE L |1 | | 22.35m:4,75%sv,un,ro
L highly weathered, brown L N I | i
COAL - Medium strength, fresh LT [ I [ 22.68m: J,80°,un,ro
[ 23 black coal T g [
L7 23.06Mkrom 21.73m to 22.08m, white RN s T Lol C [100] 100
[ mineral inclusions N (Y I [
om 22.75m, dark brown (N I [
L[ carbonaceous mudstone bands (N I I Lol
e SANDSTONE - High strengh, fresh, | | | | || S .
[ grey sandstone L o [
24 LT o [
from 24.11m to 24.16m, coal L g [
laminations, thickness <1mm, N (Y I [
spacing 2mm to 30mm N (Y I [
L[ ?*®[ Bore discontinued at 24.6m, imitof | | | | | T o
[ investigation LT LT N
[ o5 LT LT N
L LT LT N
LT LT N
LT LT N
LT LT N
Lol T LT NN
[ LT LT N
- 26 L LT N
[ LT LT N
LT LT N
LT LT N
_ LT LT N
[ LT LT N
- LT LT N
r2 NERN L {1 1
LT LT N
LT LT N
[l LT LT N
Lol T LT NN
i LT LT N
[ o8 T LT NN
r LT LT N
LT LT N
LT LT N
LT LT N
[7r LT LT N
L LT LT N
29 LT LT N
LT LT N
LT LT N
LT LT N
- L LT 1
LT LT N
I | [ [ 11 1]
RIG: Edson 3000 DRILLER: Simon (APS) LOGGED: Bear CASING: HW to 2.85m
TYPE OF BORING: Solid flight auger to 2.85m (TC-bit), then HQ wireline to 24.6m
WATER OBSERVATIONS: Free groundwater obscured by drilling fluids
REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Disiret mple B Piots ianestion cetactor”
ISturl "
B Buk ; S Standard : Initials: ’
D, it Tt i) B Ponead e 5 wea )] Douglas Partners
C_Corodlng - B Waterseep ¥ Waterleve Date: Geotechnics - Envirenment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: 20.7 BORE No: 5
PROJECT: Proposed Residential Subdivision EASTING: 370752.9 PROJECT No: 39663D
LOCATION: Minmi NORTHING: 6360439 DATE: 22 Oct 07
DIP/AZIMUTH: 90°/-- SHEET 1 OF 3
L Degree of Rock ; inuiti ; ; i
Description Weathering |2 Strength | & I;raac(t:liJnre Discontinuities Sampling & In Situ Testing
| Depth of ST g SPacng . . S Test Results
&l (m) (‘DE_I HE I S (m) B - Bedding J - Joint g (2% 8°\° 3
Strata 53230y 5833585 |5 82 88 | S-Stwar D-DiBea] mIOZIE | Comments
FILLING - Generally comprising light | T T T T'T FT T T 1T T
0211 orange-brown fine to medium clayey r{ | | | | | LTI RN
silt sand with some gravel and LT LT N
i cobbles, dry L LT N

FRF FILLING - Generally comprising dark AN N Lot

[ [ 981 brown gravelly clay with trace sand Pl T R
L1 and silt and coal, M>Wp (N LT N I
I CLAY - Stiff to very stiff, dark brown } } } } } } } } } } } } H H s 2,211

and orange-brown clay with some N=13
extremely low to very low strength L L . 1

[ o] claystone inclusions, M>Wp } } } } } } } } } } } } H H

L[ LT LT N
._2 from 2m, very stiff, light grey-brown P LErETd Lo

and light yellow-brown, M<Wp } } } } } } } } } } } } H H
LT LT N —

[of LT LT N s 548
| 2 WEATHERED COAL-Bdemely | | | | | | SRR N=12
3 low strength, extremely weathered, NERE RN R

dark brown and dark orange-brown RRRE REERE Lo
woathered coal EERR EERRER NI

L[ (N LT NN

Rl - L LT N
L | CLAY - Very stiff, light grey-brown (N LT [
r4 and light orange-brown clay with (N L NN —

extremely low to medium, highly N [ O O A N s 3,6,8
4.3 fractured tuffaceous claystone AL RN 1 N=14
\pands, M<swp ey rrernn RN —

[of SILTY CLAY - Very stiff, light grey Ly y e RN

L and light orange-brown clay with NN 7 RN NN
[s extremely low to low strength N 474 I NN
L tuffaceous claystone bands, M<Wp N 7 A (N

N 474 N
. [ I 774 I B R A N
from 5.4m, gradlng to tuffaceous N A ‘ | | —

Fol claystone RN A I s 512,11

Fl Py A T N=23
-6 Lrrrrpaa NN
[ Lrrrrpaa N

64 Lrrrrpa 000 N
“"WEATHERED COAL - Extremely | | | | || LT N

[ low to very low strength, extremelyto | | | | | | (N N

["[ gl highly weathered, dark brown-black { | | | | | LTI RN
[, weathered, coal LT LT NN ~En
L° 705 COAL - Very low to low strength, = % T 7.05m: CORE LOSS: > mm
[ 7.3 resh, black coal / } - } l —— 250mm
t o 7.380) - —— 7.3m to 7.37m, highly

! CORE LOSS - 250 mm f K =ty | [ ]| fractured (2-10mm), i

[l COAL - Very low to low strength, ] | xR R B . |

“t fresh, dull black coal NEEE I===NEEE BN b
[g LAMINITE - Low strength, ] | === \ \ X C |8 |79
i moderately to slightly weathered, ] | BRI \ | || 8.01m:P.5%sm,pl, cy

brown laminite (60% sandstone, I ] R I [ | |\veneer
0/ i 8.06m: P,5°,sm,pl, cy
0% siltstone) I =R \[ I \ I NS
: T filled (6mm)
- c_)m7.45m, medium strength, [ 1| —3 ||| | | | 8.35m: P,5°,sm,pl, cy
T Ehghtlyweathered NN I ==REEE RN \ ||| filled (15mm)
L om 7.5m, medium to high strength, | | | | | | I \ [ ]\8.5m: J,20°,sm,pl
o fresh L N \ | [18.52m: J,20°,sm,pl, cy
om 8.34m to 8.55m, medium [T [ 1] [ ] | | geé‘ﬁqupso smipl, ¢
strength, slightly weathered RN N \ |} s.elm: .5 ,sm,pl, cy
filled (7mm) C | 100 87
] T e

F<F filled (3mm)

| SEA = B R i

RIG: Scout 103 DRILLER: Sheddon LOGGED: Reid CASING: 7.0m

TYPE OF BORING: 100mm diameter solid flight auger (TC-bit) to 7.05m, then NMLC coring to 26.05m

WATER OBSERVATIONS: Free groundwater obscured by drilling fluids

REMARKS:

SAMPLING & IN SITU TESTING LEGEND CHECKED

g gyggerbsaénple I gFI’D Eﬂcl‘(et. pgneﬁrom;t?r (tkPa)

Isturbed sample 01O Ionisation pecor Initials:

B Bulk sampl S Standard penetration test
e i) L B et 5 pa (/)] Douglas Partners

W  Water sample V  Shear Vane (kPa) i - i

C _ Core drilling > Water seep T Water level Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: 20.7 BORE No: 5
PROJECT: Proposed Residential Subdivision EASTING: 370752.9 PROJECT No: 39663D
LOCATION: Minmi NORTHING: 6360439 DATE: 22 Oct 07
DIP/AZIMUTH: 90°/-- SHEET 2 OF 3
i Degree of Rock - . - - -
Depth Description Wegthering 2 Strength | & Discontinuities Sampling & In Situ Testing
— =T+ °
Z| (m) of &3 ;E; H ;%’;g’g B - Bedding J - Joint g g"\da\o Testlzesults
o (3 2lcSE R _Dri > 3
Strata E%%%&E m@é\%\%’@é S - Shear D - Drill Break | = O& x© Comments
LAMINITE - Low strength, TT T T L' filled (4mm)
moderately to slightly weathered, LT N 44m: P,5°,sm,pl, cy
brown laminite (60% sandstone, N I filled (2mm)
i 40% siltstone) (continued) I [P | ).51m: P,5°,sm,pl, cy
[of \rom 10.5m, (80% sitstone, 20% BN RNl InN e e o
i sandstone) Ll N I 0-02M: 7,0 ,SM,pl, Cy
[ filled (3mm) C [100]| 87
F11 \at10.6m, coal band (6mm) Ll L1 I .79m: P,5°,sm,pl, cy
[ t 10.9m, high strength } } } } } } } } } } } filled (12mm)
Mrom 11.25m, pyrite i [ .93m: P,5°,sm,un, cy
omnationa  PYre i cogy BEEEN RERI N iled (6mm)
[ 111 [ 10.25m: P,5°sm,un, cy
[0 N (Y I veneer
fr_om11.7m, (50% sandstone, 50% SRR ol L1O.41m: P,5°sm.pl, cy
L1y | Sitstone) BREN REN N veneer
RERN RREI N 110.55m: J,30°,sm,un
110.66m: J,5°,sm,un
Pl LT -10.73m: J,10°,sm,un
N (Y I [10.79m: J,5°,sl,un
[l [T [ 10.83m: P,5°ro,un cy
N (Y I veneer
N N I \_10.88m:J,10°,sI,un
r13 NN b 12.93m: P,5°,sm,un
N N I 13.12m: P,5°,Sm,UnCy
REER REN IR fille (6mm) C |00} %0
RRRE b 13.25m: J,80°,ro,pl
[l SRR ol 13.5m: J,80°,ro,pl
N (Y I R
L 14 NEEE RN 13.87m: P,5°,sm,un
N (Y I
N (Y I
N (Y I
[l N (Y I 14.55m: P,5°,sm,st
N (Y I 14.71m: P,5°,sm,pl
N (Y I
1 RRRN i
N (Y I
N (Y I
N (Y I
Lol LT (Y I
1] [ 15.74m: J,70°,ro, pyrite
-16 N (Y I
N (Y I
N (Y I C | 98|97
N AR A
Lo I | e R I
- 1875 SILTSTONE - High o very high } } } } } — } } } } }
L17 strength, dark grey siltstone ERRR T RER |
(RO | Rl ERER AR RN
Y | P A
L[ from 17.48m to 17.52m, FErd } . } } Il ’L 17.47m: P,10°,sm,un
For  17.71Rcarbonaceous siltstone ||
[ [ 77%\CoRE LOSS - 7 M=1T [ %;lqm: CORE LOSS:
L (RO | ) AR AR R R
18 SILTSTONE - High to very high orrll=1 17.79m: P,5°,sm,un, cy
strength, fresh, dark grey siltstone RN SRR veneer
IR (e . 18.37m: P,5°,sm,un
=g
[0 (RO | ) AR AR R
(RO R | Rl B AR AR RN C [ 100|100
19 A | A
. [N R | U R R
%3 "CAMINITE - High to very high I | ccx R
strength, fresh, light grey and grey NEEN =R i
L[ laminite (50% sandstone, 50% L Eg g
siltstone) IR | e R A
[ 1 |
RIG: Scout 103 DRILLER: Sheddon LOGGED: Reid CASING: 7.0m
TYPE OF BORING: 100mm diameter solid flight auger (TC-bit) to 7.05m, then NMLC coring to 26.05m
WATER OBSERVATIONS: Free groundwater obscured by drilling fluids
REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
g gyggerbsaénple I gFI’D Eﬁcl‘(et.pe‘neﬁromdet?r(tkPa)
Isturbed sample 0to Ionisation gecor |I'1itia|$:
B Bulk sampl S Standard penetration test
P oo (< ia) L B e (/) Douglas Partners
W Water sample V  Shear Vane (kPa) . - .
C  Core drilling > Water seep ¥ Water level Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: 20.7 BORE No: 5
PROJECT: Proposed Residential Subdivision EASTING: 370752.9 PROJECT No: 39663D
LOCATION: Minmi NORTHING: 6360439 DATE: 22 Oct 07
DIP/AZIMUTH: 90°/-- SHEET 3 OF 3
Description ve:gtf:rﬁg o St?eorg:lg(th . Discontinuities Sampling & In Situ Testing
= @ =
7 D(?V?)th of g3 ;E; H E’;gd‘% B-Bedding J - Joint g |o¥|g | TestResults
R IR B S-Shear  D-Dril Break | &= |G 8|5 &
Strata 22Zzo0x 518181212185 I Comments
FT T T T T T [
IR | R R
2035 S| TSTONE - High to very high } } } } } — } } } } } C | 100|100
strength, fresh, dark grey siltstone ERRR T RER ‘
i I Y | Rl BN AR 20.77m: P,5°,sm,un
Loy Pty
i L=
L=t
L=t 21.36m: P,5°,sm,un
NI EEE | Rd E E
o Pty
L L =frrrry
22 L=t
2223 BERR N \ 22.08m: J,45°h
’ COAL - Low strength, fresh, dull L || | ]| \22.23m: P,sh,sm,pl C |100| 96
black coal with some tuff bands and NN \ j I 2.3m: J,80°,sm,pl,
i some pyrite NERR Nl IBEE pyrite
T t 22.27m, tuff band 10mm RN ol I 22.65m: J,80%,sm,pl
[ o3 om 22.35m to 22.43m, low to L] 1 I
L medium strength tuff band (45mm) 1] I
t 22.54m, medium strength tuff LT I I
band (10mm) LT I I
[ T ) I 23.5m: J,65°,sm,pl
oot T ) I
[ T ) I
24 T ) I 23.95m: J,80°,sm,pl
L ] [ 24.15m to 24.28m,
LErd N I highly fractured
piss _ EEEN R1IEEN \J(Zz.zomm)
[.f SANDSTONE - Very high strength, N T \;4.35m:J,60°,sm,pl
' fresh, light grey fine to medium [T [ 4.45m: J,80°,sm,pl
3 grained sandstone, abundant pyrite RN R 4.54m: P,5°,sm,pl C |100]| 83
25 in discontinuities HEER NEEE
T I |
T I |
) } } } } } } } } } } } 25.52m: P,5°,r0,pl, pyrite
i T I |
- 26 [l [ | .p5°
i 26.05 Bore discontinued at 26.05m, limitof | | | | | | N 25.96m: P.5"ro,pl
investigation N L)
T LT
A T LT
T T LT
g T LT
r2 NERN NEREN
T LT
T LT
T LT
Ll I LT
i T LT
[ o8 I LT
r T LT
T LT
T LT
T LT
i T LT
L T LT
29 T LT
T LT
T LT
T LT
Lol T LT
T LT
I [ 11111
RIG: Scout 103 DRILLER: Sheddon LOGGED: Reid CASING: 7.0m

TYPE OF BORING: 100mm diameter solid flight auger (TC-bit) to 7.05m, then NMLC coring to 26.05m
WATER OBSERVATIONS: Free groundwater obscured by drilling fluids

REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp Pocket penetrometer (kPa)
D  Disturbed sample PID Photo ionisation detector Initials:
B Bulk sampl S Standard penetration test nitials: ’
e i) L B et 5 pa )] Douglas Partners
W  Water sample V  Shear Vane (kPa) - i
C__ Core drilling > Water seep ¥ Waterlevel Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: 23.6 BORE No: 6
p y
PROJECT: Proposed Residential Subdivision EASTING: 370940 PROJECT No: 39663D
p
LOCATION: Minmi NORTHING: 6360420 DATE: 23-24/10/07
DIP/AZIMUTH: 90°/-- SHEET 1 OF 3
Description Veggtf:rgg o . Discontinuities Sampling & In Situ Testing
= =3
| Depth of & RS B-Bedding J - Joint g |o¥|g | TestResults
(m) 5 = . g |5 glox &
Strata E % g % oa B S - Shear D - Drill Break = O & 14 Comments
FILLING - Generally comprising light [ T T T T T
brown and red-brown silty clay with (N
trace sand and gravel LT
_g: 05 EILLINSI - ernerally comprising dark } } } } }
rown-blac RRRR
L LT
" 1O SILTY CLAY - Firm, Tight grey-brown | | | | | | L4 -
mottled red-brown silty clay with
trace sand gravel and rock } } } } } Vo pp 90 kPa
For fragments, M>Wp V) S 2’1_’3
Ll LA \_PP | N =4
[ [ [ 4 90 kPa
L N
_'2 [T /]
from 2.1m, very stiff, M<Wp Lo A
A ||
] RERRRAY
i RERE (vd pp 350-400 kPa
[ 1/ S 4,77
[ 3 [T A — N =14
L from 3m, hard, red-brown mottled 1]
light grey-brown, some NEEENEZ
iron-cemented bands NN S
of ey
Lol
e Ly
I NEREN Y
-4 L1y T
I Ly 6,9,11
ERRRNZ% S N =20
r [ Ve -
i [ Ve
L [ Ve
1 [ V4
o RN
[ 4
[ O O O 4
Ler , } } } } } V) S 16,10/70mm
I 5 LAMINITE - Very low to low strength, NEEEN ===
[ s highly to moderately weathered, light RN EEE
L brown and red-brown laminite (70% R
siltstone, 30% sandstone) LR —]
om 6.25m, light grey-brown and IR 1 6.3m: J,20°,ro,un,Fe
For grey and orange-brown ] \6.4m:J,60°,sm,st
aal T == .48m: J,60°,ro,un,Fe
i } } } } } XX 6.75m: P,5°,ro,pl,Fe
r7 [N 1 I A 7m: P,5° ro,st,Fe
Y I N7.13m: P,5° ro,pl,Fe
Y I
[of N \ 7-47m: P,5° ro,un Fe C 100 84
[ BN [ R \_7.55m:P,5°,ro,un,Fe
[ "8I SILTSTONE - Low strength, = \77m: .10%r0,pl"e
s [ = 7.75m: J,15° ro,pl,Fe
moderately weathered, dark grey Do
L it N I == 7.83m: P,5°,ro,un, cy
L and orange-brown siltstone = filled (12mm)
om 7.97m to 8m, extremely low ‘ = 7.99m: P,10°,sm,pl, cy
L strength ‘ RN filled (30mm)
Lol — 8.13m: P,10°,ro,un,Fe
[ I from 8.65m to 8.82m, very low [ L 8.23m: P,10° ro,un,Fe,
L strength | [ 11— cy filled
o Nrom 8.95m, medium strength, fresh | [ — 8.32m: J,70°,sm,pl
L | N 8.41m: J,70°,sm,pl
‘ N 8.6m: J,70°,sm,pl
- 8.8m: P,5°,sm,pl,Fe C |[100| 81
<[ ‘ - 8.85m: J,60°,sm,un
Al | N 8.95m: P,10°,sm,pl, cy
‘ N veneer
| I
RIG: Scout 103 DRILLER: Sheddon LOGGED: Reid CASING: HQ to 6.2m

TYPE OF BORING: 100mm diameter solid flight auger (TC-bit) to 6.20m, then NMLC coring to 24.0m
WATER OBSERVATIONS: Free groundwater obscured by drilling fluids

REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample gFI’D Eﬂcl‘(et. pgneﬁrom‘jet?r (tkPa)
D  Disturbed sample oto ionisation detector Initials:
B Bulk sampl S Standard penetration test nitials: ’
e i) L B et 5 pa )] Douglas Partners
W Water sample V  Shear Vane (kPa) . - .
C__ Core drilling > Water seep ¥ Waterlevel Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: 23.6 BORE No: 6
PROJECT: Proposed Residential Subdivision EASTING: 370940 PROJECT No: 39663D
LOCATION: Minmi NORTHING: 6360420 DATE: 23-24/10/07
DIP/AZIMUTH: 90°/-- SHEET 2 OF 3
Description ve:gtf:rﬁg ! . Discontinuities Sampling & In Situ Testing
Depth = = °
z (rﬁ) of %‘5’§ B - Bedding J - Joint 2 12%(8 Test Izesults
5 ! o3 K
Strata 223200 B S-Shear  D-DrillBreak | =" |O @i Comments
TOO LAMINITE - Medium to high I i ‘ *9.22m: P,10°,sm,un
strength, fresh, light grey and grey A I \
laminite (60% siltstone, 40% L E \ 10.29m: P,10°,sm,pl, cy
N sandstone) LTI F \ filled (2mm)
T L E \ 10.38m: P,10°,sm,pl, cy
I [ filled (2mm)
L 11 I I E \ C |100]| 81
r I I \ . o
from 11.15m, high strength (80% Ll E ‘ “gim j'lge’sm'p:':ze
-\:andstone, 20% siltstone) = L ‘ " m:J,15°.sm,pl,"e
L L - .38m: P,5°,ro,un, cy
[[ om 11.36m to 11.39m, extremely N IRE | filled (30mm)
L7t low strength, extremely weathered L1 F \ 11.42m: P,5°,h,Fe
L E \ 11.5m: P,5°,sm,pl, cy
F12 LI F [ veneer
b E | 11.57m: P,5°,sm,pl, cy
- veneer
I I | 11.66m: P,5°,sm,pl, cy
125 . . N N | filled (2mm)
Rl SANDSTONE - High to very high [ 1] s \
L L strength, fractured, light grey fine to I I | : J,60°,ro,pl,Fe
[ 13 medium grained sandstone [ 1] \ : P,5°,ro,pl,Fe
om 12.7m to 12.89m, very high R | \ : J,80°,ro,pl,Fe
strength, fresh siderite band s \ :.é,?sé",ro,;l)ll,:Fe
om 13.25m to 13.33m, very high RN | e \ FP.9TopLTe
[of strength siderite band BRI | pigroptre | © (1001 %8
FE om 13.45m to 13.55m, very high L. \ T
strength siderite band R | e \
r14 RN | SR \
IR | \
RN EY | D ‘
Lo \
rer R | e \
RN | R \
(RN | SRS \
1 R S \
IR | P \
L \
Lol Y | e \
IR | S \
RN | D \
-16 - \
from 16.1m, fresh } } } }T e } 16.13m: P,5°,ro,pl,Fe
N R | 16.44m: P,10°ounFe | C |100| 97
RN I \
Frrh e ‘ \_16.78m: J,70°,h,un,Fe
+17 b | \_16.86m:J,30°,ro,pI,Fe
17m: J,80°, h,Fe
IR LI e ‘ 17.17m: J,10°ro,pl,Fe
(IR L \ 17.19m: J,10°,ro,pl,Fe
ol I IO \ 17.3m: J,70°,h,ro,un,Fe
g ‘ 17.64m: J,45° ro,pl,Fe
g \ N17.77m: J,50° ro,pl,Fe
-18 L fae \
- \
RN LN \ 18.22m: P,5°,ro,pl,Fe
RN N \
Lot L[ \ 18.52m: J,50°,ro,pl,Fe
} } } } } o } 18.72m: P,10° ro,pl,Fe
- 19 L [ C |100| 90
1915 SILTSTONE - Extremely low to very T = ‘ \_19.16m: P,5°ro,un,Fe
low strength, extremely weathered, I . Ll 19.24m: P,5°,sm,pl,Fe
grey-brown and orange-brown [ (I B [ 19.33m: J,60°,sm,pl
[T siltstone R EY I A I 18.25m:PJ,580°,sm|,;'3:I
om 19.3m, very low to low strength, | | | [ [}l [.—] I [ ] '] -4m: P,5°,sm,pl,Fe
ry ) AN NN EEEE $19.45m:J,80 ,sm,pl
RIG: Scout 103 DRILLER: Sheddon LOGGED: Reid CASING: HQ to 6.2m
TYPE OF BORING: 100mm diameter solid flight auger (TC-bit) to 6.20m, then NMLC coring to 24.0m
WATER OBSERVATIONS: Free groundwater obscured by drilling fluids
REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample gFI’D Eﬁcl‘(et.pe‘neﬁromdet?r(tkPa)
D Disturbed sample oto ionisation detector Initials:
B Bulk sampl S Standard penetration test :
D, oo e mm i) R v s . (/)] Douglas Partners
W  Water sample V  Shear Vane (kPa) i - i
C__ Core driling > Waterseep ¥ Waterlevel Date: Geotechnics - Envirenment - Groundwater




BOREHOLE LOG

CLIENT:  Coal & Allied Operations Pty Ltd SURFACE LEVEL: 23.6 BORE No: 6
PROJECT: Proposed Residential Subdivision EASTING: 370940 PROJECT No: 39663D
LOCATION: Minmi NORTHING: 6360420 DATE: 23-24/10/07
DIP/AZIMUTH: 90°/-- SHEET 3 OF 3
Dot Description ve:gtf:rﬁg e . I;r;:(t;;nrg Discontinuities Sampling & In Situ Testing
z (rﬁ) of &3 E’ﬁ’g (m) B-Bedding J - Joint g g"\dg\o Test Izesults
Strata 5%%%250 EE wo S-Shear  D-Drill Break | og x° Comments
\?oderatelyweathered T — \t19.8m:J,80°,sm,pl
om 19.5m, medium to high [ __ 19.85m: P,5°,sm,pl, Fe,
strength, fresh I %gused_(gn;n) e
Lol SILTSTONE - Extremely low to very } } } ‘ } — O.1mmi35’ S’;mp’f)i:ee C | 100 90
20.75H|low strength, extremely weathered, U Lol 0.26m: J,50°,sm,pl,Fe
[ grey-brown and orange-brown -20.42m: P,5°,sm,pl, Fe
21 siltstone (continued) } } } u } H 30 46m: P,5°,sm,pl, Fe
[ om 20.35m to 20.45m, low 0.5m: J,80°,sm,pl,Fe
strength, slightly weathered Pl Il O.53mEJ,60:,sI,un,Fe
COAL - Very low to low strength, } } } } } } H —zgg;mPJséosnflleFI;e
[0 slightly weathered, dull black coal L20.62m: P.5° ’p’| F
LT ] S -62m:F,o-,sm,pl, Fe
i ith tuff bands and bands of pyrite RRRR C 1 1 Nk0.85m: 4,50°sl,un Fe
L oo om 20.83m to 20.91m, very low NERE R -20.66m: P,5°,sm,pl, Fe
3 trength tuff bands (60mm) ERRR Lo LL? 6m: P,5°,sm,pl
om 21m, low strength, fractured RERN N L21 75m: J,70°,sm st
! om 21.23m to 21.25m, very low NERR Lol hzglzr?rtazmzm??mm c [ 100|100
F—t strength tuff band N | | | 'ghly ( )
[ [ t2203m pyrite band (8mm) NN T
23 cgpl:oailgsgsléorr?fdi?omne (bands . | HE;: 22.9m: J,75" sm.st
23A\me to 12mm thick, 2mm to10mm/ } } } } } } } } | 23.07m: J,45°%,sm,un
spacings) LT [
[l SANDSTONE - Very high strength, | | | | | | Lol
fresh, light grey fine to medium [ 1] [
[ grained sandstone L 1
[24 240 Bore discontinued at 24.0m, limit of ; ; ; ; ; ; H M
investigation RERE Lo
LT N
r LT N
LT N
i LT N
25 NERN Lol
LT N
LT N
[l LT N
' LT N
[ LT N
26 LT N
[ LT N
LT N
L[ LT N
et N N
LT N
r LT N
27 REEN AR
LT N
LT N
[l LT N
' LT N
i LT N
L og N N
[ LT N
LT N
LT N
Fe LT N
LT N
L LT N
29 LT N
LT N
LT N
LT N
C°r LT N
LT N
[ [ 11 11

RIG: Scout 103 DRILLER: Sheddon LOGGED: Reid CASING: HQ to 6.2m

TYPE OF BORING: 100mm diameter solid flight auger (TC-bit) to 6.20m, then NMLC coring to 24.0m
WATER OBSERVATIONS: Free groundwater obscured by drilling fluids
REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Distroed sample Bib Phots ieveation deractor
: Initials:
D SR, ) L B e (/)] Douglas Partners
W  Water sample V  Shear Vane (kPa) i
C__Core driling > Waterseep ¥ Waterlevel Date: Geotechnics - Envirenment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: 34.1 BORE No: 7
PROJECT: Proposed Residential Subdivision EASTING: 369988 PROJECT No: 39663D
LOCATION: Minmi NORTHING: 6360526.5 DATE: 11-15/10/07
DIP/AZIMUTH: 90°/-- SHEET 1 OF 3
- Degree of Rock ; nuiti ; ; ;
Description Weathering |2 Strength | & Fracture Discontinuities Sampling & In Situ Testing
4| Depth S g T g g Spacing ® Test Results
T (m) of o] ;E‘ H \%\‘5’§ (m) B - Bedding J - Joint g 258 Py
Strat G |3%:%52Z c g2 gg | S-Shear D-DrilBreak | & |S 8|@°
rata £2230g |[n83E8285 5 S5 =S i Comments
= TOPSOIL - Dark grey clayey silt TTTTT TTTTTT 11 11
[ 0,31, topsoil with abundant organics to Ll (N N
“*[\0.1m, humid LT LT N
0.6, CLAY - Hard, grey-brown clay with AN / 2 N Lot nl
trace to some fine to coarse sized e =1 rrrrnl Lo
siltstone gravel, M<Wp Pl T Lt o
Lol SILTSTONE - Extremely low } } } } } c— } } } } } } } } } } } S | 20,
[0 strength, extremely weathered, light ERRR — RERRE R ]
grey silistone ERERA = RRRRRE R N A
om 1m, (extremely low to low RERE T RRRER IR
strength), brown EERRE = RRRERRR NI
[ O O O B O N
:%_-2 T [P B I O N
Lo T T I IR I O O O O N
i from 2.25m, low strength [ T el O O O R O N
L [ O O O B O N
[ 265 N AR St A A A ]
[ ’ CORE LOSS - 0.55m L] I N | 2.65m: CORE LOSS:
[ 0
Y N | 650mm clolo
2233 AN \
L[ [ 11
[ 3% CORELOSS-0.25m 3.3m: CORE LOSS:
3 i 250mm
- %[ SILTSTONE - Extremely lowtolow [, | | | | | 3.55m to 4.75m, fg at
L strength, extremely weathered, ERRR - \_0.01m to 0.05m intervals
L4 grey-brown siltstone RERE - \_3.8m: J,70°, cy filled
(ol - 3.9m: J,70°, cy filled
Fer L 4m: J,70°h c|ls| o
[ A O
[ I O A (P
[ A A
} } } } } — 4.75m to 5.05m, friable
- _5 —_—
A -H } } } - 5.1m: J,45°h
1 IEEE __ 5.25m: P,sh,un,sm
1 I _ 5.4m: J,70°,pl,un,Fe
L from 5.6m to 5.65m, ironstone 1 I \5.6m: P,sh,un,ro,Fe C |84 19
I 1 1IN 5.7m: JIFr?,sv, pl,ro,Fe
3 59
| L6 CORE LOSS - 0.2m 5.9m: CORE LOSS:
(8 S SITSTONE -V T/b‘d/\\r = 200mm
L - Very low to low i .
strength, highly weathered light ‘ N \g.gm.tg’ésﬁ’;m’m":e
brown siltstone } } C— fragmented a’t 0.01m to
| = 0.05m intervals
— N6.7m: J,70° pl.ro Fe
I +7 70 ‘ = \6.8m: P,sh,h
N | CLAYEY COAL - Extremely low \ .88m: P,sh,h
r 73 strength, extremely weathered black [ [ .9m: J,70°,h
[ . \ .96m: P,sh
i \lavey coal / | 7m107.3m, friable cl410
L CORE LOSS - 1.3m clayey coal
I 7.3m: CORE LOSS:
F 1300mm
®-8
L[
& o \CORE LOSS - 0.1m 8.6m: CORE LOSS:
[ LAMINITE - High strength, fresh, 100mm
ol ® grey fine to medium grained 8.93m: P,sh,pl,sm clay Cc|81]58
R sandstone with interbedded smear, Fe
siltstone, laminite Am: P',:sh,pl,sm clay
smear, Fe
%o N CORE LOSS - 0.07m ] 3m 0 9.43m, JMFr?,
’ sv,h,Fe
\\9.47m: CORE LOSS: C 100} 0
.\ 30mm

RIG: Edson 3000 DRILLER: Simon (APS) LOGGED: Harris CASING: HW to 6m
TYPE OF BORING: 100mm diameter solid flight auger (TC-bit to 2.65m), then HQ3 coring to 22.75m

WATER OBSERVATIONS: Free groundwater obscured by drilling fluids

REMARKS: from 8.6m, 20% water loss

SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp Pocket penetromdet?r (tkPa)
D  Disturbed sample PID Photo ionisation detector Initials:
B Bulk sampl S Standard penetration test nitials: ’
e i) L B et 5 pa )] Douglas Partners
W  Water sample V  Shear Vane (kPa) i - i
C__ Core drilling > Water seep ¥ Waterlevel Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: 34.1 BORE No: 7
PROJECT: Proposed Residential Subdivision EASTING: 369988 PROJECT No: 39663D
LOCATION: Minmi NORTHING: 6360526.5 DATE: 11-15/10/07
DIP/AZIMUTH: 90°/-- SHEET 2 OF 3
Description Vesgtf:rg © St?eor?g(th .| Fracture Discontinuities Sampling & In Situ Testing
| Depth f 9 Sgrr T Spacing ® Test Results
2 (m) o 3158 g ‘g‘g’m (m) B - Bedding J - Joint Lleclia o
Strat =z G322 2SE s 'og | soshear - Dril Break S8 8gF &
rata FE3308  |alg3ZRels |3 S5 &2 i Comments
FSE 40.45), SANDSTONE - High strength, rrrT T | T TT [I9.5mto 9.8m, MFr,
r ’ highly weathered, brown fine to [ [T [ sv,h,Fe
medium grained sandstone with .8m to 10.15m, MFr,
1045n|interbedded siltstone to 9.75m T T sv,plro,Fe
-\(continued) 1 I 10.15m: CORE LOSS:
- 300mm
i CORE LOSS - 0.3m, possible | IR 10.47m: P.sh.un.ro
L1 lextremely weathered rock N L I \M10.9m to 11.6m, MFT,
8 SANDSTONE - High strength, } } } } } = sv, un, ro,Fe ¢ l100] o
highly weathered, fine to medium T
grained brown sandstone } } } } }
11771 from 11.74m to 11.77m, ironstone } J‘_“' } } — 11.74m: P,sh,un,ro
I F12 layer / BE I 11.77m: P,sp,un,ro
R SILTSTONE - Medium to high RNl N o o e
124 strength, slightly weathered grey Y I =y fragmented
“siltstone SINT T 11.95m: JIMFr?, 45°pl,h
CORE LOSS - 0.5m | > 12.1m: Fr,sv,h
| 12.2mto 12.4m, Fg
15 "*°[ SILTSTONE - Medium fo hign T Aok CORELOSS: | ¢ | 67| 0
[S[ strength, slightly weathered grey o= 12.9m to 13.1m,
siltstone g — fragmented at 0.01m
N I . |intervals
(R I 13.1m to 13.35m, Frs,
= |sv
[ 1] — 13.35m to 13.45m,
L 14 IR | fragmented C|70]0
SL 1415 do - 13.6m: J/MFr,70°h
[ CORE LOSS - 0.3m ‘ e ‘ 13.66m: J,45°,un,ro-sm,
14.45 — . clay lined
| SILTSTONE - Medium to high T T — i 13.67m: P,sh,un
strength, slightly weathered, grey L — 13.76m to 13.84m, cl78| o
siltstone L= \_friable clay
[ 15 [N IR R 13.84m to 14.15m,
Lol Y I |fragmented
i I [ ﬁé&ﬁﬁ‘{ CORELOSS: | ¢ |100| 0
1555 2 . 14.54m to 14.65m,
15,65~ CORE LOSS - 0.7m —— fragmented
- . I = L14.7m: MFr?,sv,un,ro
SILTSTON_E-Medlum to high Y I - 14.83m: P,sh.pl.sm, CcC |8 0
I L6 strength, slightly weathered, grey I calcite
-2: siltstone I I 14.95m: MFr?,sv,un,sm
N I 15.1m: MFr,45° pl,sm
— __ H-15.23m: P,sh,pl,sm,
b = Falcite ]
_ 15.3m: MFr?, sv,ir,h
Y L b 15.45m: MFr.sv, ir.ro,
L, RENY I calcite clo2| 6
[~ Y IR D 15.556m: CORE LOSS:
Fr L= L100mm
[ ]— 15.65m to 16m,
1755 L= fragmented
CORE LOSS - 0.15m = F16m: MFr,sv,pl,sm, Fe
1 . = -16.15m: MFr's, sv,h
SILTSTONE - Medium strength, || \I_\r\ — e Mo S
[ 18 slightly weathered, fragmented, grey | | | [ T]I [ — fraémented at 0.02m
jﬁ i siltstone [ ] = intervals
om 17.9m, high strength, fresh L= 16.3m: JIMFr?,
i — 707 pl.sm
Frrh -16.35m: JIMFr?, 70°,h
N T 16.4m to 16.42m, friable
[ N - clay seam
F19 10,08 L = ‘12.2?: l\t/IF;,ssg to sv,h C |9 | 38
= : 16.56m to 16.6m,
[ CORE LOSS -0.35m ‘ fragmented at 0.01m
19.42 - ‘ intervals
COAL - Medium strength, RN [16.75m: MFr,sv,h
fragmented, black coal with [ [16.93m: Fr,sv,h
interbedded carbonaceous [ [16.95m to 17.55m,
mudstone layers L MFr's, sv, h, calcite

RIG: Edson 3000

DRILLER: Simon (APS)

LOGGED: Harris

TYPE OF BORING: 100mm diameter solid flight auger (TC-bit to 2.65m), then HQ3 coring to 22.75m
WATER OBSERVATIONS: Free groundwater obscured by drilling fluids

REMARKS: from 8.6m, 20% water loss
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp Pocket penetrometer (kPa)
D  Disturbed sample PID Photo ionisation detector Initials:
B Bulk sample S  Standard penetration test nitials:
U, Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W  Water sample V  Shear Vane (kPa) i
C  Core drilling >  Water seep ¥ Water level Date:

CASING: HW to 6m

(/)] Douglas Partners

Geotechnics - Environment - Groundwater




BOREHOLE LOG

SURFACE LEVEL: 34.1
EASTING: 369988
NORTHING: 6360526.5
DIP/AZIMUTH: 90°/--

CLIENT: Coal & Allied Operations Pty Ltd
PROJECT: Proposed Residential Subdivision
LOCATION: Minmi

BORE No: 7
PROJECT No: 39663D
DATE: 11-15/10/07
SHEET 3 OF 3

Depth
(m)

Description
of
Strata

Degree of o
Weathering |-=

Fracture
Spacing

Water

Discontinuities

Sampling & In Situ Testing

B - Bedding J - Joint
S - Shear D - Drill Break

o
gR
x

Type
Core
Rec. %

Test Results
&
Comments

13

10

Lol

ol

b

ol

ol

21

21.71

COAL - Medium strength,
fragmented, black coal with
interbedded carbonaceous
mudstone layers (continued)

22

2227

SANDSTONE - High strength, fresh,

grey sandstone

22.65
22.751

F23

24

25

26

27

28

29

SILTSTONE - Medium to high
strength, fresh, fragmented grey
siltstone

17.55m: CORE LOSS:
150mm
17.7m to 17.85m,
fragmented 0.01m to
0.03m intervals
18.05m: MFr,45° to sv,
ir, sm, calcite
[18.31m: P,sh,pl,sm
[18.38m: P,sh,un,sm
[18.44m: P,sh,un,sm
[18.55m: P,sh,un,sm
18.65m: P,sh,pl,sm
18.8m: MFr, 45° to
sv,un,ro Fe
[19.08m: CORE LOSS:
340mm
[19.47m: P,sh
[19.57m: P,sh
[19.67m to 19.7m,
fragmented

'\CORE LOSS - 0.1m

Bore discontinued at 22.75m

19.9m: Fr,70°
[20.55m: Fr,sv,h
20.6m to 20.65m,
fragmented, di?
[20.75m: P,sh
20.8m: P,sh
-20.85m to 20.88m,
fragmented at 0.01m
intervals

F20.92m to 20.95m,
fragmented at 0.01m
intervals

(21.08m to 21.24m,
friable clay seam
121.3m: Fr,70°
121.51m to 21.55m,
friable clay seam
21.6m: P,sh

[22.27m to 22.65m,
fragmented at 0.01m to
0.05m intervals
2.65m: CORE LOSS:
100mm

(@)

96

17

RIG: Edson 3000

DRILLER: Simon (APS)

LOGGED: Harris

TYPE OF BORING: 100mm diameter solid flight auger (TC-bit to 2.65m), then HQ3 coring to 22.75m
WATER OBSERVATIONS: Free groundwater obscured by drilling fluids

CASING: HW to 6m

REMARKS: from 8.6m, 20% water loss
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp Pocket pe‘negrom‘jet?r (tkPa)
D Disturbed sample PID  Photo ionisation detector Initials:
B Bulk | S Standard tration test .
D SR, ) A i (/)] Douglas Partners
W  Water sample V  Shear Vane (kPa) i - i
C__ Core drilling > Water seep ¥ Waterlevel Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: 34.5 BORE No: 8
PROJECT: Proposed Residential Subdivision EASTING: 370235.7 PROJECT No: 39663D
LOCATION: Minmi NORTHING: 6360534 DATE: 16 Oct 07
DIP/AZIMUTH: 90°/-- SHEET 1 OF 3
i Degree of Rock - . - - -
Description Weathering |2 Strength | & I;raac(t:liJnre Discontinuities Sampling & In Situ Testing
| Depth of ST g SPacng . . ® Test Results
2 (m) 3158 g \%\‘5’3 (m) B - Bedding J - Joint g 8% S Py
Strata 3222,2C 9223525 5 82 g8 | S-Shear D-DrilBreak | & |3 3|&°
GXsalk algl5IglRlels] |8 S5 &2 o Comments
TOPSOIL - Dark grey silt topsoil with | T T T T'T T T T T T T TT 11
03 abundant organics to 0.1m, humid LT LT N
<« | CLAY - Hard, red-brown clay, LEr L AN
o [\ A
[ om 0.5m, with trace to some RERN ERERE AR
L siltstone gravel
L4 N [ O O A N
r LT [ O O A N I
N [ O O A N | S | 20,--
[l N [ O O A N
[l N [ O O A N
N [ O O A N
N [ O O A N
2 N [ O O A N
N [ O O A N
[ N [ O O A N
Fast LT LT N
[ [ N [ O O A N
N [ O O A N
L3 30 \H\\g;\\\\\\ N
| SILTSTONE - Extremely low N il O O A I 1
strength, extremely weathered Frr =t R
L brown siltstone with interbedded Crr v T
[ clay layers I == N
- 0 T It O O O N
[ o= RN
-4 3% CORELOSS-035m 7] B \ 3.95m: CORE LOSS:
\ \ \ \ \ | | 350mm
Lt 43 SILTSTONE - Extremely low = T Tl 4.3mto 5.17m, friable
[ 4.51 strength, extremely weathered L FEErd L clay
[ [ brown siltstone (soil like properties)/— } } } } } } } } } } } H H
L COAL - Extremely low strength, NERE EEERR R
5 extremely weathered, black-brown NERE RN TR
[ 5.17/~coal (soail like properties) g (- R Rl . C | 8| 17
| [ SILTSTONE - Medium streng_th, N | 1] | | 5-23m:PvSi2£20|anI!neld
b \Toderatelyweathered, grey siltstone L= R 5.35m to 5.42m, friable
L R >clay
omﬂ?.35(;nto;c'>.42m, extremely N IR I 1 S 5.5m to 5.54m, friable
[ \weathered coa (N A P R A 4 || |\clay
L6 om 5.5m to 5.54m, extremely = | 5.56m: P,sh,pl,sm
r weathered coal b= | 5.7m: P,sh,pl,sm
N IRE Nl N I || f587m: JMFr?,
FoF = 70°,un,ro PL(D) = 1.86MPa
< = | He0imPshplsm PL(A) = 0.85MPa
Pt (N A P R A [ 1mt06713’m’Fg
[ (N O ) R I [ .25m'P.shpI’sm
I L -2om. F,S,pl, PL(D) = 1.22MPa
Y I I \ [ .3m: P,sh,pl,sm,Fe -
7 cifr = e ' |}6:4m: Pish.plsm PL(A)=2.13MPa
[N LR D I I \ [ A43m: P,s!w,pl,sm,Fe
[ (N A P R A \ [ ggqugzh%ISsr;
FRF (N O ) R I \ [
: N IREE R (R LS A ™ PL(D) = 2.36MPa
I BRI L e | I \ .86m to 6.99m, c |88 62 PL(A)=3:O3MPa
Lg (N S D RO I \ Il A P,sh,pl,sm
r (Y A P R ) AR \ [ %7.13m:J,65°,pI,sm
(N O ) R I \ [ | |J7.39m to 7.54m,
[l (Y S Rl RN I \ [ 1 LP,Shyphsm .
“f (Y O St RO (I A T MR FE J!85,un'r°'Ee
N il I L NI ) RENEN bl it
L ~| CORE LOSS - \ || [ [o-Tom: J,75,plro,
L 8.17m to 8.3m,
° 9.15 | ‘ ! LP,sh,pl,sm
L . SILTSTONE - Medium strength, N O = L DL ] LH 1 L8_33,11:J’50<>’p|’r0’|:e PL(D) = 2.26MPa
L \210deratelyweathered, grey siltstone [l . [ [ I 8.4m: J,50°,un,ro,Fe PL(A) = 4.21MPa
rRr om 9.3m to 9.45m, extremely LI b R L N tgggmégo&ﬁlﬁ hi
weathered, extremely low to very low } } } } } _ } } } } } } } ‘ H i_fr:act o frag P’sh%l é’m C |100| 74
strength, grey siltstone (clay like -— 'D . c10SS:
e bl b e g d o [ff88m: CORE LOSS:
RIG: Edson 3000 DRILLER: Simon (APS) LOGGED: Bear CASING: HW to 4.3m
TYPE OF BORING: Solid flight auger to 3m, then rotary to 4m, then HQ wireline to 20.45m
WATER OBSERVATIONS: Free groundwater obscured by drilling fluids
REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
g gyggerbsaénple I gFI’D Eﬂcl‘(et. pgneﬁrom‘jet?r (tkPa)
Isturbed sample 0to Ionisation gecor Initials:
B Bulk sampl S Standard penetration test
P oo (< ia) L B e (/) Douglas Partners
W Water sample V  Shear Vane (kPa) Date: - i
C  Core drilling >  Water seep ¥ Water level ate: Geatechn’ps.Env,ronment.ﬁraundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: 34.5 BORE No: 8
y
PROJECT: Proposed Residential Subdivision EASTING: 370235.7 PROJECT No: 39663D
LOCATION: Minmi NORTHING: 6360534 DATE: 16 Oct 07
DIP/AZIMUTH: 90°/-- SHEET 2 OF 3
L Degree of Rock ; inuiti ; ; i
Dot Description Wegthering 2 Strength | & Discontinuities Sampling & In Situ Testing
e -2 S
z (rﬁ) of &3 ;E; ;E; ;g;gg B-Bedding J - Joint g §°\d8\o Test%esults
Strata zz2z0q o E@E@%@E S-Shear  D-Drill Break | & oLl Comments
properties) Frrrf—-qp7rrirri 350mm
SILTSTONE - Medium strength, I e I @-18m1J:G5°'P'J°’Fe c [100| 74
ot moderately weathered, grey siltstone } } } } } L } } } } } } P'zsﬁrgltgn?'gzl
Bl (continued) _ ek
[ (BT IR P N I p'i?tffrﬁ%cm’ PL(D) = 0.32MPa
i (NN AR == S [ ’421’1‘1)"J5’0°};I)Iro o C |100| 58 |PL(A) = 1.12MPa
i (N AR Rt I L1 crear
11 veneer
L from 11m to 11.1m, very low ‘li‘ N ‘d:LH | o
i R .45m: P,10°,pl,sm, cy
s?ll;erggth, highly weathered grey N INEE e I filled (20mm)
ol stistone N1 IO P i 45m to 9.55m, c ol s
R L= gghphsi:’n; .
1.7 .6m: J,55°, un,ro,Fe
[ 1185 CORE LOSS - :%ﬁ: — W [9.8m: J,80°,pl,ro,Fe
L 12 SILTSTONE - Medium strength, = =] R [9.98m: P,sh,pl,sm cy
[ moderately weathered, grey siltstone o =TT veneer
FoF . PL(D) = 7.22MP
L | 12261 ¥rom 12.03m to 12.1m, very low T T 7T f1|(i‘l%7m P.sh,un,ro, cy claslo ©) a
Lol \strength, highly weathered, / | | ] 7l ‘1I0é14m:J,60°,un,ro
7L fragmented, light grey siltstone PON | | 110.35m: J.75°.pl,ro, Fe
12.81 - CORE LOSS - 0.55m 1111 L] 10.85m to 11.1m, frag to
— highly fract
(15 | SILTSTONE - Very low strength, HE— 11.16m: P,10°
r ; f 2 . : P,10°,pl,ro,Fe
i -\tllghlyweathered, light grey sHFstone } \ } } } — [l } } } } 11°27m to 11.7m, highly PL(A) = 0.83MPa
om 13m, very low strength, highly T fract, P, 10°,ro,pl
([ weathered, light grey siltstone ‘ ‘ ‘ ‘ ‘ - ‘ ‘ ‘ ‘ ‘ ‘ 11.65m: J,85°,pl,ro,Fe
L 13330k om 13.24m to 13.27m, medium IR 1 11.7m: CORE LOSS:
strength, moderately weathered, ‘ ‘ |1 I ‘ | 1§ 150mm C | 72|19
13.9lllgrey siltstone [ 1] 111 [ 1 [11.9m: P,sv,85° ro,pl,Fe
[ 14 om 13.27m, low strength L= \l\ D ;l.?gzwntomm,frag,
14.26[from 13.47m, medium strength, L == I | Lol L12 14m:
[ [ 14.3411|moderately weathered, grey siltstone| } } } } } —] } } } } } } } | H J,sh,10° ro,un,Fe PL(D) = 4.25MPa
Rl CORE LOSS - 0.37m R R (R 1 [21om: Jshroun.Fe PL(A) = 2.73MPa
— .23m:
S_ILTSTONE-Vewlowstrength, F =t | | P sv,80° ro,un,Fe
15 higly weathered, light grey siltstone | | | ||| [ | |—-| [ | []I | | \ | | [f12.26m: CORE LOSS:
\VOID - 0.08m [N LN O AR I \ I ?SOTm . .
SILTSTONE - Medium strength, N1 O DO } } } } H [12.81m 0 45;,8,%“;] rag PL(D) = 2.17MPa
Lol slightly weathered, slightly fractured, } } } } } — } } } D1 | | 29sm: Jisv,ro,pl, Fe PL(A) = 8.26MPa
L light grey siltstone b= ‘ ' |[3:25m: P.sv.ro.un Fe
L [13.28m to 13.39m, frag
[N LN O AR I | [ -13.46m: J,sh,ro,pl
-16 N L O R R I \ 'l |F13.53m: CORE LOSS: C |9 | M
[ L I (S I B Y \ [ [§370mm
16.32 - [ S Nl I \ | [ [f13.9m to 14.15m, frag,
of COAL - Medium strength, fresh, | ] — W BN ‘ | Fe stained
all fractured, dull black coal with some I Ch o | I 14.24m: PL(D) = 0.6MPa
bright black coal laminations || Rl IR | || MPsv.80°roplFe PL(A) = 0.68MPa
[ om 16.37m to 16.39m, low 14.41m to 14'5"1’ frag ’
—17}?-82 strength, moderately weathered 14.44m: P,sv,80° ro,pl,
[ : grey-brown siltstone ':E’GCrL?)tIoV?zeGesrm o
I |CORE LOSS - 0.17m | 114.63m to 15m,
aal COAL - Highly fractured »ﬁ‘é’?f:’ﬂo;%' oun PL(D) = 1.77MPa
. :J,sh,ro,u PL(A) = 2.85MPa
17_75-\From 17.61m to 17.75m, fragmented 14.89m: J'shro.pl (A)
CORE LOSS - 0.56m [15.23m: J,sh,ro,un
r18 F15.44m to 15.5m, frag
[15.5m to 15.74m, fract
[ [ 8% "TAMINITE - Medium strength, fresn, 1o91m o 10.12m,
al 1566 grey laminite 16.25m to 16.32m, frag
18 74 TUFFACEOUS SILTSTONE - Low 16.37m: J,sh,ro,un C |81 sr -
L strength, moderately weathered, \ 16.39m: J,sh,ro,un Et(g) Z 82} Mga
r19 light brown mottled light grey | 16.43m: . (A)=0. a
19.151 \tuffaceous siltstone \ ‘;f%tﬁf_"fssh';%p:)l
[ [ COAL - Medium strength, fresh, \ 16.67m: ’J,sh,ro’,pl, clay
Fet fractured, dull black coal with some \ stained
[ 19.64R|bright black coal laminations \ 16.7m to 16.77m, frag
- i | 16.83m: J,sh,ro,pl
_\SILTSTONE Medium strength, [ ‘ 16.87m 10 17.17m, frag

RIG: Edson 3000 DRILLER: Simon (APS) LOGGED: Bear CASING: HW to 4.3m
TYPE OF BORING: Solid flight auger to 3m, then rotary to 4m, then HQ wireline to 20.45m
WATER OBSERVATIONS: Free groundwater obscured by drilling fluids

REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample gFI’D Eﬂcl‘(et. pgneﬁrom;t?r (tkPa)
D  Disturbed sample oto ionisation detector Initials:
B Bulk sampl S Standard penetration test nitials: ’
e i) L B et 5 pa )] Douglas Partners
W  Water sample V  Shear Vane (kPa) i - i
C__ Core drilling > Water seep T Water level Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: 34.5 BORE No: 8
PROJECT: Proposed Residential Subdivision EASTING: 370235.7 PROJECT No: 39663D
LOCATION: Minmi NORTHING: 6360534 DATE: 16 Oct 07
DIP/AZIMUTH: 90°/-- SHEET 3 OF 3
Description V'\?ggtf:rﬁg 2 St?eorg:lg(th . Fracture Discontinuities Sampling & In Situ Testing
—i| Depth S ST = &| Spacing ) . R Test Results
T (m) of ® ERERE g (m) B - Bedding J - Joint 2 gdg\o Py
Strata o EEEEE 5 §§ §§ S-Shear  D-Drill Break | = og x° Comments
slightly weathered, light grey TT T T FTIpr T ‘ T TIF16.95m: CORE LOSS: PL(D) = 5.29MPa
iltstone } } } } } } } } } } } | | H Zgn;zw oo C | 81| 57 |PL(A) = 8.49MPa
- om 19.39m to 19.42m, some -14m: J.sh,ro,p
F=t 224 lcarbonaceous siltstone laminations [T T T T 11 TTTT T [T T 1T (fi7.16m: Jshropl
om 19.61m to 19.64m, fragmented |[{ | | | || N J;ggmjzﬂgg:
L from 19.96m, fresh } } } } } } } } } } } } H H t17.54m:J,sh,ro,pI
21 LAMINITE - Medium strength, RERE ERERR I [17.59m to 17.74m, frag
L slightllyw_e_e;th;aredi'lightds;reyand RRRE REERE Lo ;(7507:1?1 CORE LOSS:
grey laminite (continue
of . 8 — T LT [ [ [ |f18.37m: J,sh,ro,un
r2r E]c\)lreesgésa(i%r::lnuedatZOASm, limit of NERE EEERR IR ‘1:3.353mto18l.66m,
T LT | [ [ |jcleat sv,ro,p
[ NERN LLL | {11 11 |f1844m:Jsh,ro,un
22 RRRN CLE ] (Jr8S4m: dshiroppl
L [18.66m: J,sh,ro,un
T LT Lo T M8 74m: Yshiroun
[ N [ O O A [T {H8.75m: J,shyro,pl
Lol T LT [ [T ||18.92mto 19.15m,
[ T LT ||| [ []cleat, sv(90°), ro,pl
T LT [ [ |f18.99m: J;sh,ro,pl
[ o3 T LT 11 :19-03“_11J’3hvf°7p'
I RN R _13-]%9382;{?6““”
T LT 11 .19'61m't0’19‘64; frag
- L CEEE e T T g 68m: J,sh,10°,sm,pl,
A Ll Lt o carb siltstone veneer
T LT [ [ ['] |}19.75m: J,sh,5°,sm,pl
I T LT [ || || |[19.84m to 19.86m, frag
24 T LT [ 11 [ |[19:98m: Jro,un
I LLold P {11 |[20.01m:J,sv,75%ro,pl
T RRRN EREREE I gg-?gm;jgmj’be')m |
= T LT Lol T 1 h5023m: sh (100)’r0’g|
[ AN el e T H20.25m to 20.27m, frag
[ A [ 0.28m: P,sv, (85°),
[ s T LT [T | |lsm,pl
L [ T I [ I I A [ I 120.3m to 20.35m, frag
T LT | 1| || [[0-35m to20.43m,
RN UL | 1| [Psv.(85%).smopl
Lol RN RN RN 120.43m to 20.45m, frag
T LT 11
i T LT 11
- 26 T LT 11
[ T LT 11
T LT 11
[l T LT 11
T LT 11
T LT 11
[ T LT 11
i T LT 11
T LT 11
T LT 11
F~r T LT 11
T LT 11
i T LT 11
[ o8 T LT 11
i T LT 11
T LT 11
[l T LT 11
T LT 11
T LT 11
L T LT 11
[29 T LT 11
T LT 11
T LT 11
Lol T LT 11
T LT 11
T LT 11
I | [ [ 11 1]
RIG: Edson 3000 DRILLER: Simon (APS) LOGGED: Bear CASING: HW to 4.3m
TYPE OF BORING: Solid flight auger to 3m, then rotary to 4m, then HQ wireline to 20.45m
WATER OBSERVATIONS: Free groundwater obscured by drilling fluids
REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Diurbedsample Bb Photo iomaation detector
: Initials:
D b Samo xrmas) L Bon St 55 pa (/)] Douglas Partners
W Water sample V  Shear Vane (kPa)
C__ Core drilling > Water seep ¥ Waterlevel Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: 29.8 BORE No: 10
PROJECT: Proposed Residential Subdivision EASTING: 370514.7 PROJECT No: 39663D
LOCATION: Minmi NORTHING: 6360402.3 DATE: 22 Oct 07
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
L Degree of Rock ; inuiti ; ; i
Description Weathering |2 Strength | & I;raac(t:liJnre Discontinuities Sampling & In Situ Testing
| Depth of ST T g R SPadng . . o |0%|a | TestResults
(m) © 325 g 25 (m) B - Bedding J - Joint 127, °
Strat z G132 2 EBZL ue Vas | s-shear - Dril Break S8 8gF &
rata 22ZZox xlelglel2lslss S 52 14 Comments
0.1k SILT - Brown silt with some sand TTTT %L T T 111 T
_\and organics, humid LT L I A
05 CLAY - Brown and orange clay with } } } } } / } } } } } } }
| \some gravel, M<Wo BERRESREERERE K A
(o] SANDSTONE - Extremely low
] LT LT [
3 strength, extremely weathered, BERE BERE Il
1 medium grained, light brown
sancstone o E I
13 CLAYSTONE / SILTSTONE - NN ;_— RN I
Extremely low strength, extremely = RN |
I L weathered, orange-brown and grey BERE = BERE Il
&t claystone / siltstone R =EREEERE N
r2 ] RERE N
N o o A [
T A e I O O O [
[ LT [
[T [ A ol B B R A [
FRE [ O O A el LT [
[ [, 295 11— — —
3 SILTSTONE - Very low to low ol L1 ] from 2.95m to 3.33m,
strength, highly to moderately | BN - R N fragmented to highly
weathered, orange-brown and grey - fractured
siltstone } } } } T } } } } } } rom 3.33m to 3.87m, cleslo
- highly fractured to
! om 2.98m to 3.3m, grey clay bands R R | fractured
Lol
[, 3:93n from 3.87m to 3.93m, light grey and | ‘);q:[‘ = . 3 3.93m: CORE LOSS:
Lo 4.05 %orange-brown clay band T = 120mm
436 ]\CORE LOSS / | = \.from 4.05m to 4.15m, fg
CLAYSTONE - Very low strength, Y A hr% T:I;f: 5m to 4.25m,
[ -| highly weathered, red-brown and [ L \[4'36m: P,sh,pl.sm
Lol grey claystone L] — 4.41m: P.sh.H.pl, cy c |100]| 50
L5 50k ffrom 4.25m, extremely low to very L= Lﬁ”ed (2mm)
’ :‘ low strength, extremely to highly Y I L4.47m: P,sh,pl,ro
weathered, orange-brown and light [N A 4.67m: P,sh,pl, ro, cy
grey claystone Nl I fiIIed479 5
" T rom 4.79m to 5m,
SILTSTONE - Medium strength, } } } } } — highly fr, P,sh,pl.ro cy
ol moderately weathered, grey and = filled
[[ range-brown siltstone [ ﬁ\ \ — k4_9m: J, 80°.un.ro
_-6 t 4.47m, ironstone band 7mm thick [ [ . 5.2m: P,sh,pl,ro, cy filled
om 4.97m to 5m, clay band } } } } } — \??;ﬂ Pjs;bun,ro
" P .15m: J,70°,un,ro
SILTSTONE - Low to medium N I - % rom 6.17m to 6.23m,
strength, moderately weathered, il = P,sh,un,ro at 20mm
Lt light grey siltstone interlayered with cib 1 — | spacing c |100]| 60
TR: rey and brown siltstone || ﬁ ol Al6.35m: P,sh,un,H
L7 om 5.9m to 6m, medium to high = 1L6.45m: P,sh,un,H
r strength, slightly weathered, grey — Lfrom 6.61m to 6.69m, fg,
siltstone [N L P, sh,pl,ro
om 6.81m to 6.93m, medium to } } } } } . tf6r'7n§'2:éj1’?:])t’Hé“g5m ¢
L high strength, slightly weathered, = e oo a0 a9
:g: -\?rrey siltstone . I __ E[G.QGm: J,60°,H,pl
o om 7.71m to 7.89m, medium to I I . 7.02m: J,70°,H,pl
8 high strength, slightly weathered, il = ‘ L7.16m: J,50°,H,un
L \irey siltstone b= ‘ Lfrom 7.21m to 7.33m, fg,
om 8.04m, medium to high — P,sh, un,ro, H
8451 strength, slightly weathered, grey :#JT% —— #_'E%‘F [7.32m: J,sv,un,ro,H Clo4]4
8.521\ Siitstone T T — 1 -7.4m: P,sh,pl,H
[-[ Y AN Rt ER RN AR \ 7.67m: P,sh,pl,ro
Rl |CORE LOSS o=t 0h | -7.69m: P,sh,un,ro clay
o SILTSTONE - High strength, slightly | | | [}| [ |_— | | | | [}l | \  filled (20mm)
weathered, grey-brown and grey o b=t [ 7.71m: P,10%un,ro
siltstone o= | [ fom: 1 gooun
[BEEEY NN Rl BN RN AN | ‘frbm 7..8ém t(’) 7ig3m’ fg C [100]| 85
[ [ [EY IR D B I \ [from 8.02m to 8.22m, fg
FRE Y A S IR RO Y AR \ 8.27m: J,70°,un,ro
[ [ NI e SN N \ [8.41m: P.5°.un.H
RIG: Edson 3000 DRILLER: Simon (APS) LOGGED: Bear CASING: HW to 3m
TYPE OF BORING: Solid flight auger to 2.95m (TC-bit), then HQ wireline to 17.3m
WATER OBSERVATIONS:
REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp Pocket penetrometer (kPa)
i Co oo
U, Tube sarr?ple (x mm dia.) PL  Point Ioadps(rength 1s(50) MPa ’ ' Doug’as Partners
W  Water sample V  Shear Vane (kPa) i - i
C  Core drilling > Water seep ¥ Water level Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: 29.8 BORE No: 10
PROJECT: Proposed Residential Subdivision EASTING: 370514.7 PROJECT No: 39663D
LOCATION: Minmi NORTHING: 6360402.3 DATE: 22 Oct 07
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
i Degree of Rock - . - - -
Deoth Description Weathering |- Strength | & Discontinuities Sampl:ng&ln Situ Testing
Z (rﬁ) of §3.3 ¢ 8T B-Bedding J - Joint g [o%|g | TestResults
Strat RN = PR B S-Shear D - Drill Break ,% 8818 &
rata £3230%  |583E2805 i Comments
SILTSTONE - High strength, slightly [ T T TfT T [—- T T T T TJT 1 8.45m: CORE LOSS:
weathered, grey-brown and grey o= e 70mm C [100] 85
siltstone (continued) SN (AN e A N J8-53m: J.sv,un,ro
om 10.13m to 10.25m, sandstone (AR LN R B AR gggnp;hhp”l"
Lot bands 2mm to 40mm thick at 5mm [ L P B R Y A “8.89m: P’sh’pl{o
ret to 30mm spacing P = -69m: 1,Sh,pl,ro
3 Coh =t 19.42m: J,sv,pl,ro
1 b=t "‘9.57m:J,sv,un,H
i —_ 9.65m: J,80°,un,sm
11.35 IRENY L N 1'9.8m:J,85°,un,ro C |100) 88
| SANDSTONE - High strength, Y AN DR IR R Y A from 10.31m to 10.45m,
slightly weathered, light A I ﬂP,sh,un,ro, clay filled
[l ‘\:rown-cream sandstone [ I NN L1O.49mEJ,7O:,un,sm
-l om 11.68m, igneous rock band I N N w@?ﬁ?jﬁég?ﬁ un.sm
12 10mm thick I I I I L11221n%-P'5;E'S|ro
I I S I H11.27m’ J,75% un H
N N i 11.35m: P,5°,unro
N N BERI N [11.58m: J.85°,H.pl
[ from 12.59m to 12.63m, coal } } } } } } } } } } } L”g;m: fg;;pl,srﬂ
S .82m: J,65°,un,
Fr [ I 1L12.26m:J,75°,pI,ro
™3 a4 BN BRI 112.33m: J,40°,un,r0
*'| COAL/CARBONACEOUS L] =] 12.39m: J,85°,un,ro
MUDSTONE - Medium strength, R | o t12.78m: J,80°,un,H,ro
fresh, black interlayered with dark ] L12.8m: J,80°,un,ro C [100]| 86
brown carbonaceous mudstone } } } = } } } } } } 712-98m1J,20°,p|JOCY
of -] veneer
el Nrom 13.69m to 13.85m, black coal Dl SRRRI BN 13.4m. P.30°un.ro oy
I e o
. ] 13.3m: P,sh,un,ro
from 14.27m, black coal, medium } } } = } } } } } } L13.37m: J,sv,un,H,ro
strength, fresh ] 13.44m: P,5°,un,ro
Ll L1 = I \'13.6m: P,sh,plro
rot L1 = “13.62m: J,85°,un,ro,H
15 ] =REN N “14.55m: P,5°,pl,ro
[ ] ] — ] 14.97m: P,sh,un,ro
[ L
from 15.31m to 15.43m, brown and [ aie SEARAY IR 15.31m: P,sh,pl,ro c | 100]| 87
light brown clay band L1 min IR AR 15.47m: P,sh,un,ro
b [ — L pyrite
Fr I ] = A I %15.65m:J,85°,un,ro
[ [ 4415.95 - 15.81m: P,5°,un,ro
16 160 \CORE LOSS /1 15.86m: P.5°,un.ro,
16.25 SILTSTONE - High strength, fresh, pyrite
\grey siltstone /] 15.95m: CORE LOSS:
- mm
LAMINITE - High strength, fresh, \16.14m:J,80°,un,sm c|oe| 9
[l grey a_nd light grey Iarr_1|n|te with 16.37m: J.65°.un.ro
L pyrite in some laminations
-17
17.3 - - —
Bore discontinued at 17.3m, limit of
investigation
Lol
L Lis
-19
RIG: Edson 3000 DRILLER: Simon (APS) LOGGED: Bear CASING: HW to 3m
TYPE OF BORING: Solid flight auger to 2.95m (TC-bit), then HQ wireline to 17.3m
WATER OBSERVATIONS:
REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
g gyggerbsaénple I gFI’D Eﬁcl‘(et.pe‘neﬁromdet?r(tkPa)
Isturbed sample 01O Ionisation gecor Initials:
B Bulk sampl S Standard penetration test
 Tiscmam o) B Bomieat s 50 e (/)] Douglas Partners
ater sample ear Vvane a . . .
C__Core driling > Waterseep ¥ Waterlevel Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: 24.1 BORE No: 11
PROJECT: Proposed Residential Subdivision EASTING: 370628.3 PROJECT No: 39663D
LOCATION: Minmi NORTHING: 6360071.5 DATE: 31 Oct 07
DIP/AZIMUTH: 90°/-- SHEET 1 OF 3
i Degree of Rock - . - - -
Dot Description Weathering | 2 Discontinuities Sampling & In Situ Testing
1 A
2 (m) of g9 B - Bedding J - Joint 2 12%(8 Test Izesults
O] - - Dri > ©
Strata 2z3zox §-Shear  D-DrilBreak | = |O 8|& Comments
[l 0.1k SILT - Brown silt with abundant ; ; ; ; ; %L
i _\organlcs, Ieave§ /— RRRE App >400 kPa
r CLAY - (Very stiff to hard), brown
e il
[ om 0.4m, (hard), light brown clay ERRR
L with ironstone bands, M<Wp RERE
L Fi A
rr (N
(N I
(N S 15,25
(N ] >400 kPa
NERN PP
(N
;NjZ T
[T (N
[ 23 CLAYSTONE - Extremely low 1
r strength, extremely weathered, light } } } } }
I layst
. grey claystone U cloalos
L from 2.8m, grey-brown NERE
3
(N[ 315 ‘ : :
3_2/‘\CORE LOSS - Yam 3.15m: CORE LOSS:
CLAYSTONE - Very low strength, \ 50mm ] c | 100! 100
highly weathered, light grey and \ 3.46m: P,10°ro,un
orange claystone \
L 302 \ﬁom 3.7m, very low to low strength, |
° r4 4044 h|gh|y weathered / L 3.92m: CORE LOSS: c 83 | 83
[S[ \ 120mm
CORE LOSS - ‘ 4.25m: J.80°
4.4 CLAYSTONE - Extremely low to o CORE LOSS:
4.55H\very low strength, highly weathered, TT 0 150mm '
light grey and orange claystone L]
L om 4.13m to 4.3m, low strength, N
-5 highly weathered, light grey and | L]
[~ orange siltstone NERN c o1 8o
53M|CORE LOSS - =
CLAYSTONE - Extremely low to [N IR R
very low strength, extremely N AR
i \weathered, light grey and [ —- o
L Lg range-brown claystone [ R - gg?m jigp::
A om 4.75m, very low to low strength,| | | T | | | —- \6.07m: J’65°’SI’H
L highly to moderately weathered lesl |1 R
[ SILTSTONE - Very low to low 1 I P
. 6.48m: J,un,ro
[ 6.63n strength, highly to moderately -l ol
: 6.751|weathered, grey and orange-brown :ﬁﬁ: — %ggm Ej:gr\fg LOSS:
L siltstone _ c— 120mm C | 93|90
F=F om 6.16m, laminated N L A
[ [ om 6.29m to 6.34m, extremely low e __
3 to very low strength, highly nrrr—_
i \weathered | L
i CORE LOSS - | =
s 79a[||SILTSTONE - Very low strength, | 7.85m: CORE LOSS:
Lol “[||highly weathered, grey and brown - 130mm
[ iltstone __ ‘ 7.98r;n t0 8.21m,
L om 6.9m to 6.96m, extremely low L \Spp;%m‘;sr)o (50mm
i strength, extremely weathered — 8.28m: J,65°,pl,sm C |91 56
i CORE LOSS - T \ 8.44m to 8.53m, highly
- SILTSTONE - Medium strength, — ‘ fract
) ro lightly weathered, grey siltstone — ‘ L gg;nn: jggoﬂnur;’
[ 9.25Hlfrom 8.21m, high strength, fresh S } 9.12m: J.60° un,sm
om 8.31m to 8.44m, undulating Y \'9.19m: P,sh,pl,sm, cy
93 laminations EREE I | Nucpeer c lsole
om 8.98m to 9.03m, extremely low o= ‘ t_gg;m gg&‘é”l'_rooss_
strength, extremely weathered, light o= ‘ '\ 2;50mn.1 :
RIG: Edson 3000 DRILLER: Simon (APS) LOGGED: Bear CASING: HW to 2.3m
TYPE OF BORING: Solid flight auger to 2.3m, (TC-bit), then HQ wireline to 22.7m
WATER OBSERVATIONS:
REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
g gyggerbsaénple I gFI’D Eﬂcl‘(et. pgneﬁrom‘jet?r (tkPa)
Isturbed sample 01O Ionisation e ector Initials:
B Bulk sampl S Standard penetration test
D PSRN i) B B oL ) e (/)] Douglas Partners
W Water sample V  Shear Vane (kPa) - .
C__Core driling > Waterseep ¥ Waterlevel Date: Geatechnics - Envirenment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: 24.1 BORE No: 11
PROJECT: Proposed Residential Subdivision EASTING: 370628.3 PROJECT No: 39663D
LOCATION: Minmi NORTHING:  6360071.5 DATE: 31 Oct 07
DIP/AZIMUTH: 90°/-- SHEET 2 OF 3
L Degree of Rock i inuiti ; i i
Description Weathering | 2 Strength | & I;raac(t:liJnre Discontinuities Sampling & In Situ Testing
| Depth of ST g SPacng . . S Test Results
x (m) ©4alz3 g 2< (m) B - Bedding J - Joint glecia o
Strat G132 2 EBZL ue Vas | s-shear - Dril Break S8 8gF &
raa sISI82I2I8ls| |3 S5 22 i Comments
[<] Erey — [ TTTIrT [ T \_"993.54m: J,65°,H,un
FT om 9.03m to 9.07m, low strength, el I F O (T S \ 8m: P,sh,un,ro, cy c |80 62
ot moderately weathered, light grey ! I I 110.09m.J,59 ,un,ro
For 10.5 e m———— - — 10.2m: J,60°,un,ro
L [ 10.58f]|CORE LOSS - p— 10.29m: J,25°,un,H
SILTSTONE - High strength, fresh, J— 10.32m: J,15°,un,ro
r rey siltstone (continued) —_ 10.33m: J,80°,H,un c | o1l s
L F11 — 10.45m: J,85°,un,ro
[of om 10.05m, fresh . .
Al - —- 10.5m: CORE LOSS:
om 10.27m, slightly weathered L 80mm
om 10.38m, very low to low — 10.78m: J,80°,un,ro
strength, highly to moderately T 10.94m: J,60°,un,ro
eathered - 11.03m: P,5°,un,ro cy
= 11.24m: J,85°,H,un C [100| 91
[ Lqo CORE LOSS _ 11.4m: P,5°,un,ro, cy
P SILTSTONE - Low to medium __ 11.62m: J,85°,H,pl
[ [ strength, moderately weathered, L 11.64m: P, sh,un,ro
Erey siltstone . 11.67m to 11.7m,
) ; fresh — P,sh,un,ro, cy
om 10.7m, high strength, l.'es . 111.91m? 058" H.pl
from 11.67m to 11.8m, medium - \'12.48m: J'sv. Houn
strength, slightly weathered _. 12 63m: P 5° ro.un
 Frs _ L12.77m: J,80°,un,ro, c |100| 86
I~ — Lwhite mineral inclusion
c— L12.87m: J,40°,un,ro
— L13.05m: J,55°,un,ro
T L13.18m: J,85°,un,ro
- L13.4m: J,50°,pl,ro
T 13.49m: J,85°,un,ro
14 - L13.68m: J,80°,un,H
F2r T 13.77m: J,70°,pl,ro
L[ - -13.91m: P,sh,ro,un, cy
. 13.97m: P,10°ro,un, cy
— 114.07m: Pish.ro,un C|%|8
from 14.67m to 14.84m, low — 4 2am: Dot
| 1484 Iv to highl — 1| i eEe i
_1514.89’:\ strength, moderately to highly = 14.54m: J65°un,ro
L[ ° 5.1 |weathered A 14.67m to 14.82m, P,5°,
15.25H|CORE LOSS - un,ro, cy (50mm
- fresh _ spacing)
SILTS_TONE - ngh strength, fresh, J— 1H14.71m: J,70°,un,sm c | 79| 40
grey siltstone (laminated) —- 1-14.84m: CORE LOSsS:
[ |CORE LOSS - | — thgn;m_ CORE LOSS:
[ L6 SILTSTONE - High strength, fresh, — 120mm '
rer grey siltstone (laminated) _ {15.41m: P,10°unrocy | C [100| 80
-\from 16.17m to 16.4m, medium . 15.53m to 15.72m,
strength, slightly weathered R 1 Lhigth fract
om 16.2m, band of conglomerate —- 15.53m: J,75°,un,ro
15mm thick c— M15.8m: P,5°,ro,un, cy
165 di 4 th [ 15.95m: P,un,sm, white ¢ 1100/ 100
L17 om 16.om, medium strength, c— mineral inclusions
L[ slightly weathered . -16.02m: J,80°,un,ro
om 16.69m, extremely low —_ 1‘16.05m: P,sh,H,un
strength, extremely weathered — l 16.17m: P,sh,pl,ro, cy
om 16.78m, very low to low T I qge% 1.75% ol
trength, highly weathered [ 16.5/m: J,/97,pl,ro
rengim, igny ! = 116.44m: P.5° i H ¢ |100! 86
[ om 16.82m, low to medium — W16.66m: J.65°.un.sm
- h, moderately weathered c— P 02, NS
r18 trength, 17.15m: J,70° sv, un,ro
om 16.88m, high strength, fresh _ t17.41m: J,80°
om 17.42m, light grey siltstone . 1L17.5m: P,10°,un,ro
1855 R %L17.67m: P,10°,un,ro, cy
. — 17.84m: P,sh,pl,sm
18,651 VOID . _ ] 1H18.13m: P,5°,un,ro
i SANDSTONE - Medium to high RS -18.14m: J,50°,un,ro
[ L1g strength, slightly weathered, pale 1L18.18m: J,sh,pl,ro
[°[ 1915/ brown sandstone S ﬁgg?m 5’,6|0°,p|,ro,Fe c | 38|20
.51m: J,pl,ro
VoD L18.55m: Void 0.1m
18.65m to 18.78m,
highly fract
18.94m: P,45° ro,un,Fe
19.1m: P,sv,80°,ro,un,
RIG: Edson 3000 DRILLER: Simon (APS) LOGGED: Bear CASING: HW to 2.3m
TYPE OF BORING: Solid flight auger to 2.3m, (TC-bit), then HQ wireline to 22.7m
WATER OBSERVATIONS:
REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample gFI’D Eﬂcl‘(et. pgneﬁrom‘jet?r (tkPa)
D Disturbed sample oto ionisation detector Initials:
B Buk I S Standard penetration test :
D e e i) B B e M (/)] Douglas Partners
W  Water sample V  Shear Vane (kPa) i - i
C__Core driling > Waterseep ¥ Water level Date: Geotechnics - Envirenment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: 24 .1 BORE No: 11
PROJECT: Proposed Residential Subdivision EASTING: 370628.3 PROJECT No: 39663D
LOCATION: Minmi NORTHING: 6360071.5 DATE: 31 Oct 07
DIP/AZIMUTH: 90°/-- SHEET 3 OF 3
Description V'a:gtfeerﬁg © Stf'{eorg:lg(th .| Fracture Discontinuities Sampling & In Situ Testing
| Depth of ST g 8| Spacing . . S Test Results
4 (m) 9—'5\3\ 5| \f\-ﬁ’; (m) B - Bedding J - Joint g 50'8:,\“’ Py
Strata z3320¢” 3853855 |5 82 88 | S-St D-Drlbreak | 2 IORIET | Comments
=T VOID (continued) TT 111 TT 11711 T T [[Fe
ot LT LT [ 11 |l |*19.15m: Void 2.15m
LT LT N
LT LT N
LT LT N
LT LT N
L Lo LT LT N
Fer LT LT N
13 L 1] RN L 11 1]
CORE LOSS - ‘ ‘ ‘ ‘ ‘ ‘ 21.3m: CORE LOSS: C |38 20
21.55 - — =1 250mm
2160 COAL - Medium strength, fresh, dull LI T T IN21.55m to 21.6m, frag
black coal with shiny black coal L L Lo
F P laminations N [ O O A ‘ I [
[ .22 Ll LT N
[ 2 IRVoD AT =10 oy
SILTSTONE - Medium strength, Frhr b= || I 22.18m:J,sh,:o,un
slightly weathered, grey and light Frbr = e 22-34"_”3Pr30 sro,un, Fe
greysiltstonewithsome ‘ ‘ ‘ ‘ ‘ __ ‘ ‘ ‘ ‘ ‘ ‘ H H 1\-22'4”]' J,sh,ro, ljm'
22.71 carbonaceous siltstone laminations  / HENE EENEE RETERE S:;bezr:aceous siltstone
[ Lo Bore discontinued at 22.7m, limitof | | | | | | HEEEE I 11 11 [}22.44m to 22.6m, frag
L investigation REEN P 1T | §22.64m: P.45° ro,un Fe
LT LT N 2.66m: P,30° ro,un, Fe
LT LT N
LT LT N
LT LT N
[ [ L LT 1
P24 LT LT N
[°r LT LT N
LT LT N
LT LT N
LT LT N
LT LT N
[ LT LT N
[.[%® NERN N A
LT LT N
LT LT N
LT LT N
LT LT N
[ [ LT LT N
L F26 L LT N
ro7 LT LT N
LT LT N
LT LT N
LT LT N
LT LT N
For LT LT N
Lol 27 NERN L {1 1
LT LT N
LT LT N
LT LT N
LT LT N
[ LT LT N
L Log T LT NN
i LT LT N
LT LT N
LT LT N
LT LT N
LT LT N
Lot LT LT N
[o[ 20 LT LT N
' LT LT N
LT LT N
LT LT N
LT LT N
LT LT N
I | [ [ 11 1]
RIG: Edson 3000 DRILLER: Simon (APS) LOGGED: Bear CASING: HW to 2.3m
TYPE OF BORING: Solid flight auger to 2.3m, (TC-bit), then HQ wireline to 22.7m
WATER OBSERVATIONS:
REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Diurbedsample Bb Photo iomaation detector
: Initials:
D b Samo xrmas) L Bon St 55 pa (/)] Douglas Partners
W Water sample V  Shear Vane (kPa) .
C__ Core drilling > Water seep ¥ Waterlevel Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: 24.8 BORE No: 15
PROJECT: Proposed Residential Subdivision EASTING: 369867.5 PROJECT No: 39663D
LOCATION: Minmi NORTHING: 6360744.2 DATE: 26 Oct 07
DIP/AZIMUTH: 90°/-- SHEET 1 OF 3
- Degree of Rock ; nuiti ; ; ;
Description Wegth ering |- Strength | & I;ractyre Discontinuities Sampling & In Situ Testing
| Depth f s g || ©Pacing ® Test Results
4 (m) O © 5 ;E‘ H ‘%g’g (m) B - Bedding J - Joint Q g‘:j 8\5 Py
(D S g < T I~ no oo - - i > ©
Strata m@é\%\%@é 5 82 88 S-Shear  D-Drill Break | = [O L3 Comments
SILT - Brown grey silt topsoil with T T T T TT T
0.2~ abundant organics, damp L NN
A /] LT N
CLAY - (Stiff) grey brown clay A
(alluvium) with red brown mottling } } } } } } } } } } }
s EREREE I
L4 LT N
r LT N I
LT N 1%4
N A S.pp N=7
ERRRRE IR — 150-190kPa
[l LT N
=1 LT N
2 20" GLAYSTONE - Extremely low A N
strength, extremely weathered grey LErETd Lo
brown claystone L NN
“From 2.45m, increased drilling LErETd Lo
. resistance ‘ 1 1 1 1 1 1 H H
LNL
A From 2.8m, extremely low to very ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
3 low strength, extremely to highly RERE R
weathered, grey brown
-\From 3.2m, grey brown and light } } } } } } } } } } C | 100100
\Erey . BEREE N IEIEE
[ rom 3.4m, light grey NEEE RN
Rl R A
r4 From 4.0m to 4.32m, very low to low } } } } } } } } }
strength, highly weathered red RRE IR
siltstone inclusions
\From4.23m, very low to low } } } } } H H C 1001 75
! '\itrength, highly weathered R
([ rom 4.6m to 5.0m, red and orange R 4.74m: J, 15°, pl, ro
-5 siltstone inclusions R ‘r‘c;zzgqt:sJifO’pl’ro’
From 5.15m to 5.2m, red and L1 4.83m: J, 30°, H, pl
-\Erange siltstone inclusions [ 1] 4.86m: J, 55:, H, pl
rom 5.35m to 6.15m, red and RN j-g;mfj! ig; H, un
bt orange siltstone and light grey LT ~Hem: J, 207, un, ro
i claystone, very low to low strength, L]
L6 highly weathered [ ] C [100| 75
815 L AYSTONE/CARBONACEOUS e
SILTSTONE - Very low to low BRE
6.5 strength, moderately weathered BRE
L orange claystone interlayered with 6.6m: P, sh, poss DI
=3 dark grey carbonaceous siltstone } } } } 6.61m: P, sh, poss DI
L7 CARBONACEOUS SILTSTONE - RE L@Sg’“fg' sh. poss DI
[ 72| Very low to low strength, moderately L] L6.7 4mj J’ES"
7:33 weathered dark grey carbonaceous '82m: P. sh. poss DI
7 .41 siltstone with laminations of coal ’ D P
75| 1mm to 5mm thick at 1mm to 90mm ] [6-95m: P, sh, poss DI
1| 'mm to smm thick at 1mm to SUmm 4.92m to 14.2m, Frs
Ll spacing generally at 0.05m
g COAL - Medium strength, fresh L§p035cing; . ol
N black coal .05m: P, sh, poss
[ CORE LOSS - 01 7-15m: P, sh, poss DI clo7les
-o.Am 7.2m: P, sh, poss DI
8.4R|COAL - Medium strength, fresh Ml 7.3m: CORE LOSS:
8-56'} black coal | 100mm
o] LAMINITE - Medium to high [7om: B sh
i strength, fresh grey and light grey kSm: Fr, ;150’ pl
3 [aminite [8.15m: P, sh, poss DI
[ CARBONACEOUS SILTSTONE - 8.4m to 8.45m fg
1 Low strength, highly weathered L8.55m: P, sh
i fragmented dark grey/grey 8.6m: P, sh
n carbonaceous siltstone with some nggm E :R
- I 1-2mm thick coal laminations at :07m; P: sh C | 97| 60
RIG: Edson 3000 DRILLER: Simon (APS) LOGGED: Bear CASING: HW to 2.8m
TYPE OF BORING: Solid flight auger to 2.8m, (TC-bit), then HQ wireline to 25.95m
WATER OBSERVATIONS:
REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
g gyggerbsaénple I gFI’D Eﬁcl‘(et.pe‘neﬁromdet?r(tkPa)
Isturbed sample 0to Ionisation gec or Initials:
B Bulk sampl S Standard penetration test
P oo (< ia) L B e (/)] Douglas Partners
W  Water sample V  Shear Vane (kPa) i
C  Core drilling > Water seep ¥ Water level Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: 24.8 BORE No: 15
PROJECT: Proposed Residential Subdivision EASTING: 369867.5 PROJECT No: 39663D
LOCATION: Minmi NORTHING: 6360744.2 DATE: 26 Oct 07
DIP/AZIMUTH: 90°/-- SHEET 2 OF 3
L Degree of Rock i inuiti i i i
Description Wegthering 2 Strength | & I;raac(t:liJnre Discontinuities Sampling & In Situ Testing
| Depth of ST g SPacng . . S Test Results
x (m) o YT EEE B - Bedding J - Joint S5 8\:, 2
Strata 222, |32 Bk S-Shear  D-DrilBreak | & |S 8|2 °
EESFok x5lel |83 (14 Comments
10.12H[Bmm spacings FTT T T T F9.65m: P, sh, poss DI
From 9.4m to 9.48m, slightly } } } } } } } } } g?nmppsﬁh poss DI
Weathgrgg derately weathered || | | || NN 93m: P, sh
rom .J/mM, Mot eraeyW.ea .ere NERE || [ .98m to 10.03m,
[ with some1-2mr_n coal laminations RRRR N Ll multiple partings
[ at 2-10mm spacings SRR L L R 10.47m to 10.50m, fg
1 LAMINITE - Medium to high \10.9m t0 10.92, fg
[ strength, fresh highly fractured grey } } } } } } } } } 11.(1)5m;3P, Eh ol
land light grey laminite (continued, .1m: P, sh, poss
ght grey laminte ( D EERRR N1133m: P, sh, poss DI | C | 97 | €
COAL - Low to medium strength, RERN N N " P sh oy lined
[ [ moderately weathered black coal RERE N N (20r5n3rr:) » 8h, ¢y line
°r 195 RN || | \'11.7mto11.90m,fr,sv
_'12 : S_ANDSTONE-Highstrength, Y LR R [ ] 12m: P, sh, poss DI
slightly weathered grey fine to [N LR SRR B [
medium grained sandstone R I P | ]
P |1
L RN LA ) I [ ) .
o ol Fe L 12.65m: J, 45
Fr N IR | \12.85m:P,sh,possDI
18 IS | 12.95m: P, sh, cy lined
BN IS RN (10mm)
BRI BN R 13m: P, sh
13.20m to 13.50m,
AR LR e |1 multiple p, sh,
o RN LR EOEN B I 50-100mm spacing
[ From 13.8m to 14.2m, AN IR St I [ \_13.65m:J,45°, poss DI
[ [ conglomerate, high strength, slightly | | [ [l [ [.-.-] || [ 13.8m: J, sh, poss DI
14,21 weathered grey conglomerate (AN A S R I 13.90m to 13.92m, fg ¢ |100] 75
- N IR | 13.92m to 14.0m, J, 70°
SANDSTONE - High strength, 14m: J, 45°
slightly weathered grey fragmented I I Ll 14.05m: P, sh
[T sandstone L I I 14.24m: P, sh, un ro
rer From 14.74m to 14.99m, high Ll ‘]‘ Ll Ll
15 strength fresh grey conglomerate } } } } } } } } }
L 15.03m: P, sh, un ro
AN I [ |1
From 15.38m to 15.81m, high } } } | } } } } }
strength fresh conglomerate RER N N
-t o Ce g 15.81m: P, sh, un ro C | 100] 100
_'1615'95 SILTSTONE - Low to medium L= I 15.95m to 16.67m, P,
strength, moderately weathered dark e f=f I sh, un, ro @ 20-70mm
grey siltstone [N L } } } }
(N RN D
[ L I (OO B |1 C|81] 81
rr 1674 COAL - Low strength, moderately } } } } } } } } } 16.67m 0 17.05, Fg
F17.47.05 weathered black coal i y Ly
[ CORE LOSS - 0.25m ‘ ‘ 17.05m: CORE LOSS:
17.3 250mm
SILTSTONE - Low strength, FTIrrr— I 17.30m to 18.27m, P,
moderately weathered grey siltstone | | ||| | | |*— \ \sh, un, ro @ 10-20mm
NN LR \ 17.48m: P, sh, un ro
i 1 [ \
[ 18 L] — } C [100] 31
L=
1824 "CAMINITE - Medium to high M ‘
strength, moderately to slightly I L ‘
weathered grey siltstone } } } } } [ } 18.53m: P, sh, un ro
Lol X 18.7m: Fg
L 19 NI [ X ! 18.88m: P, sh, un, sm
} } } } } XEE } 18.91m: P, sh. un, sm
N N ] | 19.18m: P, sh, un, sm C 100 91
} } } } } XX } 19.46m: P, sh, un, sm
ot BN | R \
L= | 19.85m to 19.90, J, 45°,
RIG: Edson 3000 DRILLER: Simon (APS) LOGGED: Bear CASING: HW to 2.8m
TYPE OF BORING: Solid flight auger to 2.8m, (TC-bit), then HQ wireline to 25.95m
WATER OBSERVATIONS:
REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Dishrbed tarmple BiD Pheto ioneston detedior
B Buk sampl S Standard penetration test Initials: ’
B R ) B B e )] Douglas Partners
t
C_Corodlng - B \isiorseep % Waterleve Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: 24.8 BORE No: 15
PROJECT: Proposed Residential Subdivision EASTING: 369867.5 PROJECT No: 39663D
LOCATION: Minmi NORTHING: 6360744.2 DATE: 26 Oct 07
DIP/AZIMUTH: 90°/-- SHEET 3 OF 3
Description Veggtf:rgg © St?eorg:lg(th . Discontinuities Sampling & In Situ Testing
Depth s 2 o
z ("“)) of 83,5 g EgT B-Bedding J - Joint g |o¥|g | TestResults
Strat z R I S-Shear  D-DrilBreak | & |3 8| &> &
rata FE3Z0g |xIB3I2RI8l i Comments
LAMINITE - Medium to high T T un, Fg T [ 100 29
strength, moderately to slightly [ |1 1-19.99m to 20.06m, J,
weathered grey siltstone (continued) 1 || |1 60°, un, ro
10| | 0.12m: P, sh, un, ro
1 I -20.16m: P, sh, un, ro
[« 1 I -20.17m: P, sh, un, ro
3 ] || [ 20.32m: P, sh, un, ro C 1100 29
21 . .\L20.36m: P, sh, un, ro
L 11| I 0.4m: P, sh, un, ro
. N £20.48m: P, sh, un, ro
| | 0.58m to 20.63m, Fg
11 I '20.90m to 21.70m, P,
For 11 | sh, un, ro @20-100mm
-m: 1 | | | 1.70m to 23.55m, P,
L oo 10 I sh, pl, ro
i L I
1 || |1
11 |1
[ [ 1 || |1 cC|92|0
et 11| |1
N
2318 SILTSTONE - Low strength, I
23 45| moderately weathered grey siltstone | | [
2361 CORE LOSS - 0.15m 43 4om: CORE LOSS:
F—t SILTSTONE - Low strength, 3.60m to 24.30m, P,
[ Log moderately weathered grey siltstone sh, un, ro @ 20-50mm
#430ID - 24 3m to 25.4m
Lol C |100]| 15
[ 25
25.4
SILTSTONE - Very low strength,
25.64 highly weathered grey siltstone,
r ; ; 25.64m: CORE LOSS:
b oses _\hlghly fragmented (possible rubble) 200mm
[ 2625.9571 CORE LOSS - 0.15m
[ SILTSTONE - Low strength, highly
weathered grey siltstone (possible
floor)
Bore discontinued at 25.95m, limit of
[ investigation
L 27
28
-
[ 29
RIG: Edson 3000 DRILLER: Simon (APS) LOGGED: Bear CASING: HW to 2.8m
TYPE OF BORING: Solid flight auger to 2.8m, (TC-bit), then HQ wireline to 25.95m
WATER OBSERVATIONS:
REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Dishrbed tarmple BiD Pheto ioneston detedior
Isturt e
B Buk I S Standard i Initials: ’
D ik o) BL Bonasdsranat s o )] Douglas Partners
W Water sample V  Shear Vane (kPa) . - .
C__Core driling > Waterseep ¥ Waterlevel Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL.: -- BORE No: 201
PROJECT: Proposed Residential Subdivision EASTING: PROJECT No: 39663D
LOCATION: Minmi NORTHING: DATE: 23 Apr 08
DIP/AZIMUTH: 90°/-- SHEET 1 OF 9
o Degree of N . - - -
Description Weathering |- . I;raac(t:liJnre Discontinuities Sampling & In Situ Testing
i D(?T?)th of g p(m) 9 B - Bedding J - Joint 2 9"\:?8 Test Izesults
— no oo - - i >188 Q\D
Strata % % g % oo S 82 88 S - Shear D - Drill Break | &= |O & x Comments
CLAY - Grey brown clay with some TTTTT T TT T
0.2 silt with sandstone LR Lo
SANDSTONE - Orange brown L . A
0.55R mottled grey brown sandstone with LEr Lo
\ctay inciusions /] L i
3 SILTSTONE AND SANDSTONE - NEEE RN
1 Orange brown sandstone NERE R ]
L interbedded with grey brown and RERE IR s 9,14,9
i orange siltstone layers SRR T N =23
From 1.5m, light grey siltstone } } } } } } } } } }
I LT N
2 LT N
i RN N
L Fro_m 2.2m, increased drilling RN N
[ resistance NRRN I R 18/110mm
[ LT N = refusal, bouncing
3 LT N
[ 3 LT N
L From 3.0m, orange brown [ R
i sandstone/siltstone L N
- LT N
I LT N
r LT N
[ LT N
[4 LT N = 25/90mm,
[ NERN Lol R refusal
i LT N
L LT N
i LT N
L LT N
i LT N
-5
L LT N
[ LT N
L 5.4 L1l [l
L SANDSTONE - Low strength, N ERE R | 544m: DB
[ moderately to highly weathered N ERE |1 | 5.5m: DB
L orange brown fine grained ‘ L] R | 5.58m: P, 10°, un, ro
Lo sandstone NERE N | L5.69m:DB C | 100|100
: SRR Co g fhegm 28
[ [0 | [¥5.84m: DB
651 [N IR I || [§5.87m: DB
6270 SILTSTONE/SANDSTONE - Low to i fz.o1m: DB
6.62] very low strength, moderately to [ | L5.94m:DB
L highly weathered orange and orange| | | | | | | ‘ L5.97m:DB
r7 grey siltstone/sandstone N | pfFrom6.07mto 6.21m, J,
[ CORE LOSS - From 6.57mt AR | 37°°’ un. fg cl%®
-rrombo.o/mto .24m: DB
6.62m N EEN " fire.5m: oB
SILTSTONE/SANDSTONE -Lowto | | | | || | [f-From 6.52m to 6.57m, J,
7751 |very low strength, moderately to L \ %O", un, fg
i [ \lnighly weathered orange and orange || | || | | \ .57m: CORE LOSS:
[ g rey siltstone/sandstone ! I | [|50mm
L 5 f t ‘ [ ] ‘ [6.98m: DB
rom 6.62m to 6.68m_- ragmented, i mam -7m: P, sh, stepped, sm c 100! 83
8.3 |higher strength material IR ool -From 7.05m to 7.10m, fg
SANDSTONE - Low strength, B ERE ‘ Ll 7.14m: DB
moderately weathered grey, fine SRR ¥ ;%J‘mgg
i " .24m:
grained sandstone \ [ 1] [ From 7.26m to 8.06m, J,
F9 g 06l SILTSTONE/CLAYSTONE - Low sv, un, he
9.11/] strength, moderately to high ‘ From 7.33n to 7.39m, fg
weathered grey-dark grey | 7.43m: DB
siltstone/claystone ‘ 7.57m: DB C |97 |78
CORE LOSS - From 9.06m to \ 7.63m: P, sh, pl, ro
p11m | E'Mmé?zB to 8.19m, f
rom 8.12m to 8.19m, fg
|

RIG: Scout 103

DRILLER: Total (Sheddon)

LOGGED: Bear/Benson

TYPE OF BORING: Solid flight auger to 5.4m. HQ wireline from 5.4m to 77.9m
WATER OBSERVATIONS: No free groundwater observed

REMARKS: 50% water loss in coal at 13.6m
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp Pocket penetrometer (kPa)
D  Disturbed sample PID Photo ionisation detector Initials:
B Bulk sample S  Standard penetration test nitials:
U, Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W  Water sample V  Shear Vane (kPa) i
C  Core drilling >  Water seep ¥ Water level Date:

CASING: HW to 5.4m

(/)] Douglas Partners

Geotechnics - Environment - Groundwater



BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: -- BORE No: 201
PROJECT: Proposed Residential Subdivision EASTING: PROJECT No: 39663D
LOCATION: Minmi NORTHING: DATE: 23 Apr 08
DIP/AZIMUTH: 90°/-- SHEET 2 OF 9
Description v'\?:gtf:rﬁg © St?eorg:lg(th . Discontinuities Sampling & In Situ Testing
Depth s 2 o
2| or of g2, ¢ B = B-Bedding J - Joint g |p3|g | TestResults
m) R L B S-Shear  D-DrilBreak | & |3 8|8 &
Strata 222zox 51818121285 FPx Comments
SILTSTONE/CLAYSTONE - Low YTy rirrt Fl‘From 8.20m to 8.364m,
strength, moderately to highly [ D B s B IR DB at 10mm spacing Cc|o7|78
weathered grey-dark grey N = [8.51m: P, sh, un, sm
siltstone/claystone (continued) I I B = [8.59m: DB
‘ [ ] = L] Fl‘From 8.61m to 8.64m, J,
NERENE=0NEEEN 45° pl, sm
3 N ERE o= I N [From 8.76m to 8.8m, fg
r ] [8.87m: P, sh, pl, sm
[ N = £8.9m: P, sh, pl, sm C [(100] 81
[ I D A A 9.06m: CORE LOSS:
N i S I O 50mm
| L4 [ 111 From 9.11m to 9.24m, J,
N — L Sv, un, ro
RN =N AR -18m: DB
-12 = -2m: DB
—1—] .24m: DB
| [ ] ] i O [ 111 26m: DB
[ IR = = A I 3m: DB . c | 81|69
[ — L .33m: P, clay filled
12.6[ From 12.55m, coal lenses / \ —— A4m: P, sh, pl, sm
12.8 CORE LOSS - From 12.6m to 1 = [9-42m: P, sh, pl, sm
3 12.8m / \ [9.55m: P, sh, pl, sm
_'1313.05 : i [9.57m: P, sh, pl, sm
L CLAYSTONE - Very low to low / F9.66m: P, 10°, pl, sm
13.351|strength, moderately weathered, [From 9.74m to 9.78m, J,
grey claystone with coal laminations [ 45°, pl, sm cleol o
13.6 _ [9.86m: P, sh, pl, sm
10:?%5*088 From 13.05m to L9.95m: P’ sh. un, sm
L . 10.06m: P, sh, un, sm
k14 CLAYSTONE - Low to medium [From 10.12m to 10.29m,
r strength, moderately weathered, J, 60°, fg
grey claystone 10.52m: DB
10.62m: DB c | 60| 40
rom 13.57@, clay 10.69m: DB
COAL - Medium strength, 10.8m: P, sh, pl, sm
moderately weathered, black coal, From 10.8m to 11.25m,
with seams of 5mm to 330mm thick J, sv, un, ro
15 clay at approximately 160mm [From 11.05m to 11.25m,
spacing fg
11.36m: DB
H11.46m: DB
11.56m: DB
11.57m: DB
From 11.74mto 11.84m, | C | 100 87
-16 J, 50°, pl, ro
11.87m: DB
11.95m: DB
11.97m: DB
12.0m to 12.07m, J, 50°,
un, ro
12.16mto 12.31m, fg
L 17 12.42m: DB
12.47m: DB
12.6m: Core loss, 0.2m
CORE LOSS: 200mm C | 93] 42
73 CORE LOSS - From 17.5m to /- COREL0SS, S0mm
17.55m From 13.35m to 13.7m,
LAMINITE - High strength, slightly highly fractured to fg
[18 weathered, grey laminite (70% 13.77m: J, 80°, un, ro
siltstone/30% sandstone) §14.31m: P, 1078, un,
sm, cy
From 14.39m to 14.45m,
I8
14.5m: P, 10°, un, ro, cy
filled C |100| 94
19 14.58m: P, 10°, un, sm,
cy
From 14.75m to 15.25m,
highly fr to f
From 19.4m, very high strength 1|59.2%/mr: S, go’ un, ro, cy
(90% sandstone/10% siltstone) filled
15.45m: J, sv, pl, ro
15.49m: P, 5°, un, ro, cy
RIG: Scout 103 DRILLER: Total (Sheddon) LOGGED: Bear/Benson CASING: HW to 5.4m
TYPE OF BORING: Solid flight auger to 5.4m. HQ wireline from 5.4m to 77.9m
WATER OBSERVATIONS: No free groundwater observed
REMARKS: 50% water loss in coal at 13.6m
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample gFI’D Eﬂcl‘(et. pgneﬁrom;t?r (tkPa)
D Disturbed sample oto ionisation detector Initials:
B Buk I S Standard penetration test :
P oo (< ia) L B e (/) Douglas Partners
W  Water sample V  Shear Vane (kPa) i - i
C__Coredriling > Waterseep ¥ Water level Date: Geotechnics - Envirenment - Groundwater




CLIENT:
PROJECT:
LOCATION: Minmi

BOREHOLE LOG

Coal & Allied Operations Pty Ltd
Proposed Residential Subdivision

SURFACE LEVEL: --
EASTING:
NORTHING:

DIP/AZIMUTH: 90°/--

BORE No: 201
PROJECT No: 39663D
DATE: 23 Apr 08
SHEET 3 OF 9

Description
_1| Depth
Zl (m) of

Strata

Degree of
Weathering |-

Discontinuities

Sampling & In Situ Testing

B - Bedding J - Joint
S - Shear D - Drill Break

Water
E)

a Test Results
g &
Comments

Type
Core
Rec. %

LAMINITE - High strength, slightly
weathered, grey laminite (70%
siltstone/30% sandstone)

filled
[15.6m: J, 75°, un, ro
[15.66m: P, 5°, un, ro

(continued)

21

22

F23

24

25

26

27

28

29

-15.72m: P, 10°, un, he

[15.77m: P. 5°, un, he

115.83m: P, 5°, un, he

fFrom 15.99m to 16.02m,

fg

H16.1m: J, sv, un, ro

H (16.05m to 16.2m)

16.3

16.3m: J, sv, pl, he

§16.4m: J, 80°, pl, ro

From 16.95m to 17.07m,

highly fr

From 17.13m to 17.22m,

highly fr

From 17.27m to 17.5m,

fg to higly fr

17.5m: Core loss, 0.05m

Hl CORE LOSS: 50mm

Unless otherwise stated,

discontinuities are

partings, sh-10°, un, ro

17.69m: DB

IF17.88m: DB

18m: Sh-10°, un, ro

18.06m: Sh-10°, un, ro

18.14m: Sh-10°, un, ro

18.17m: Sh-10°, un, ro

18.33m: J, 80°, pl, sm,

part he (18.17m to

18.48m) with DB on

laminations

18.49m: DB

18.54m: DB

18.56m: DB

18.78m: J, 60°, un, he
:DB

18.91m: DB
18.98m: DB
19.01m: DB
19.19m: J, 70°, pl, sm

19.39m: DB

J, (MFr?), 70°, pl, sm
1.76m: DB

(@)
N
o
S
©
=

C (100|100

C [100| 95

C (100|100

C (100|100

C |98 72

RIG: Scout 103

DRILLER: Total (Sheddon)

LOGGED: Bear/Benson

TYPE OF BORING: Solid flight auger to 5.4m. HQ wireline from 5.4m to 77.9m
WATER OBSERVATIONS: No free groundwater observed

REMARKS: 50% water loss in coal at 13.6m
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp Pocket penetrometer (kPa)
D  Disturbed sample PID Photo ionisation detector Initials:
B Bulk sample S  Standard penetration test nitials:
U, Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W  Water sample V  Shear Vane (kPa)
C  Core drilling >  Water seep ¥ Water level

CASING: HW to 5.4m

(/)] Douglas Partners

Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: -- BORE No: 201

PROJECT: Proposed Residential Subdivision EASTING: PROJECT No: 39663D

LOCATION: Minmi NORTHING: DATE: 23 Apr 08
DIP/AZIMUTH: 90°/-- SHEET 4 OF 9

Degree of

Weathering |- Fracture Discontinuities Sampling & In Situ Testing

Description

_1| Depth
Z(m) of
Strata EESzes

a Test Results
g &
Comments

Water

(m) B - Bedding J - Joint
S - Shear D - Drill Break

Type
Core
Rec. %

2.79m: DB

From 22.81m to 23.06m,
J, (MFr), 70°, pl, sm
2.95m: DB

30.34

Medium to high strength, Fg

31 From 23.39m to 23.50m,
[ J (MFr), 70°, pl, sm
B

3.5m: D

31.7

COAL - Low strength, moderately to

From 23.76m to 23.89m,
highly weathered, black coal

J (MFr), 70°, pl, sm
3.8m: DB

32

From 32.21 to 32.25 laminite low to
medium strength, highly weathered,

yellow brown laminite From 23.91m to 24.07m,

J (MFr), sv, un, ro
32.78

L LAMINITE - High to very high
33 strength, slightly weathered
[ blue-grey laminite

From 24.59m to 24.66m,
J (MFr), 70°, stepped, ro
4.78m: DB

From 24.88m to 25.06m,
J (MFr), 70°, pl, sm

From 33.72m to 34.01m coal, low From 25.23m to 25.37m, C [100]| 48

strength, moderately to highly

[ 34 weathered black coal

[

[

L1 1} (mFr), 60°, pl, ro

|| f|From 25.88m to 25.91m,
[ J, 30°, un, ro

[ 5.98m: DB

| I'J’26.07m: MFr, irregular,
|| f|stepper ro
[

[

[

[

[

[

[

[

-35
C | 100|100
From 26.18m to 26.34m,
MFr, irregular un, ro
From 26.34m to 26.41m,
Lfr, fg

From 26.92m to 27.13m,
MFr, 80°, pl, sm, fe, ca
[27.21m: DB

36

&From 27.82m to 28.49m,
i MFr, 80°, pl, sm,
Hl multiple Frs

37
c |100| 89

[FFrom 28.85m to 28.95m,
H MFr, 70°, un, ro

8.88m: DB

8.95m: DB

8.99m: DB

9.09m: DB

9.36m: DB

9.65m: DB

9.87m: DB

0.09m: DB

0.27m: DB

0.29m: DB

0.47m: DB

0.53m: DB C |100]| 90
0.56m: DB
0.67m: DB
0.75m: DB
1.01m: DB

[ 38 From 37.88m to 38.07m, low
r strength, moderately to highly
weathered laminite

39

W W LW WWWWWW

RIG: Scout 103 DRILLER: Total (Sheddon) LOGGED: Bear/Benson CASING: HW to 5.4m
TYPE OF BORING: Solid flight auger to 5.4m. HQ wireline from 5.4m to 77.9m

WATER OBSERVATIONS: No free groundwater observed

REMARKS: 50% water loss in coal at 13.6m

SAMPLING & IN SITU TESTING LEGEND CHECKED
Auger sample pp Pocket penetrometer (kPa)
Disturbed sample PID Photo ionisation detector Initials:
Bulk sampl S Standard penetration test nitials: ’
oo ) L B et 5 pa )] Douglas Partners
Water sample V  Shear Vane (kPa) i - i
Core drillng > Waterseep ¥ Waterlevel Date: Geotechnics - Envirenment - Groundwater

oscwo>




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: -- BORE No: 201

PROJECT: Proposed Residential Subdivision EASTING: PROJECT No: 39663D

LOCATION: Minmi NORTHING: DATE: 23 Apr 08
DIP/AZIMUTH: 90°/-- SHEET 5 OF 9

Degree of

Weathering |- Discontinuities Sampling & In Situ Testing

Description

_1| Depth
Z(m) of
Strata 52E3vs
LAMINITE - High to very high
strength, slightly weathered
blue-grey laminite (continued)

a Test Results
g &
Comments

B - Bedding J - Joint
S - Shear D - Drill Break

Water
Type
Core

Rec. %

31.87m: DB C |100]| 90
From 31.94m to 31.95m,
P, sh, fg
From 32.04m to 32.21m,
A Fr, fg
From 32.28m to 32.78m,

41

3 42 \J (MFr?), 75°, pl, sm
From 33.45m to 33.46m,
(B P, sh, un, clay filled
From 33.46m to 33.56m,
# J (MFr?), 80°, curved
slickensided

From 33.50m to 33.58m, C | 100 o8
J (MFr?), 80°, irregular,

H slickensided

F43

HFrom 33.75m to 34.01m,
qFr, fg
-From 34.06m to 34.07m,
W Fr, fg

44

C [100| 84

45

36.75m: DB

From 36.79m to 36.82m,
J, sv, un, sm, fe
§36.82m: DB

36.84m: DB

36.87m: DB

36.88m: DB Cc | 100|100
36.91m: DB

36.94m: DB

From 36.94m to 37.01m,
J (MFr?), 80°, pl, sm, fe
[136.95m: DB

L 46

47

L a8

I 37.36m: DB ¢ l100| o7
49

RIG: Scout 103 DRILLER: Total (Sheddon) LOGGED: Bear/Benson CASING: HW to 5.4m
TYPE OF BORING: Solid flight auger to 5.4m. HQ wireline from 5.4m to 77.9m

WATER OBSERVATIONS: No free groundwater observed

REMARKS: 50% water loss in coal at 13.6m

SAMPLING & IN SITU TESTING LEGEND CHECKED
Auger sample pp Pocket penetrometer (kPa)
Disturbed sample PID Photo ionisation detector Initials:
Bulk sampl S Standard penetration test nitials: ’
oo ) L B et 5 pa )] Douglas Partners
Water sample V  Shear Vane (kPa) - i
Core drillng > Waterseep ¥ Waterlevel Date: Geotechnics - Envirenment - Groundwater

oscwo>




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: -- BORE No: 201
PROJECT: Proposed Residential Subdivision EASTING: PROJECT No: 39663D
LOCATION: Minmi NORTHING: DATE: 23 Apr 08
DIP/AZIMUTH: 90°/-- SHEET 6 OF 9
o Degree of i inuiti i i i
Deoth Description Weathering |- . I;r;ac(t:llJnrg Discontinuities Sampling & In Situ Testing
=| Dept of =% . . o |oX Test Results
&l (m) 252 (m) B - Bedding J - Joint 21259 2
Strata zzzz2 >I|7|s go g9 | S-Shear  D-DrilBreak | & S3lg®
TESRRE 1SlE I8 35 &2 14 Comments
LAMINITE - High to very high I I T TT 1] TlFrom 37.77m to 37.89m,
strength, slightly weathered } } } } } } } } \ } g; ;; irrggu:flrf, sm, ca
blue-grey laminite (continued, .89m: P, sh, fg
o ( ) o [ st C |00} 97
A (N \ -Jom:
38.05m: DB
[ 508 COAL - Medium to high strength, } } ‘ } } I } 38.11m: P, sh, pl, clay
51 moderately weathered, black coal filled
[ highly fractured } } } } } | } } } } 38.17m: P, sh, pl, clay
filled
i 11 |i1 {§From38.23mto 38.20m, | © 100 €6
[ [ | [, (MFr?), 65° pl, sm
[ | 38.29m5 DB
I C IEE I Eco e
_52 o .
I Y I R | 38.46m: DB
Y I [N B3871m: DB
Y I [ 11 0 [¥38.80m: DB
Y I [ (k38.9m: DB
Y I [ )y [§38.96m: DB
Y I [ [ | |f39.32m: DB
; il 1 {1 [fRo43m: DB © |1003100
__53 b R ‘ From 39.51m to 39.56m,
From 53.14m to 53.24m very low to I R | | 60° pl sm
low strength, moderately to highly ! I Il | From 39.57m to 39.60m,
weathered light grey/white tuff J, 60, pl, sm
gnt grey Y A | [ ]I |¥39.65m: DB
538 L [ ||39.77m: DB
[ “°["LAMINITE - High to very high [ I I 11 I} |f39.81m: DB
54 strength slightly weathered, blue A I [ [ [ |§39.87m:P,sh, un,
grey slightly fractured laminite [ T 1| 's:t:);:z)%ds, g;"m‘ig 40.04m
From 54.28m, coal lenses 2mm N I N J,80°, un, sm-ro
5448 thick approximately 120mm spacing /1 } } ~ } } } } 40.04m: DB
COAL - Medium to high strength, B BN N jglgm Bg
[ moderately to slightly weathered, - :
55 55.0 black coal with bands of [ i [ [ From°40.63m t0 40.7m,
i carbonaceous mudstone, N N 107705“'; S"; |
55.32||approximately 50mm to 100mm Il ‘_‘ ‘ Il ca m: F, sh, pl, sm, c |100]| 89
| |ispacing, highly fractured L N 40.81m: P, sh, pl, clay
LAMINITE - High to very high } } } } } } filled
strength, slightly weathered, blue 40.83m: DB
3 grey laminite, slilghtly fractured } } } } } 40.92m: DB
56 COAL - Medium to high strength, e N | 31 g?m Bg
56.211 moderately to slightly weathered, 30m-
[ [ | 41.39m: DB
_\black coal /— BERE ‘ 41.42m: DB
LAMINITE - High strength, fresh, R ‘ 41.44m: DB
grey laminite (90% siltstone/10% RN | 41.46m: DB
[ sandstone) with carbonaceous NERE | 41.53m: DB
57 laminations RERE ‘ 42.13m: DB
F 42.16m: DB
LT | Hr42.31m: DB
LT | HFrom 42.41m to 42.5m,
LT | . 75°% pl, sm
L | 42.45m: DB
42.5m: DB
r } } } } } } From 42.50m to 42.63m,
58 J, sv, un,, he
L " [kFrom 42,61m to 42.95m,
AN I 1)y, sv, pl, sm C |100| 90
LT | |F42.64m: DB
LT | |§42.87m: DB
[ 1] | From 42.92m to 42.97m,
i RN | ffnfa
59 L | 43.14m: DB
r NEEE 43.18m: DB
43.37m: DB
LT 43.46m: DB
LT 43.49m: DB
N 43.55m: DB
LT 43.58m: DB
A\ L1111 43.68m: DB C |100| 96
RIG: Scout 103 DRILLER: Total (Sheddon) LOGGED: Bear/Benson CASING: HW to 5.4m
TYPE OF BORING: Solid flight auger to 5.4m. HQ wireline from 5.4m to 77.9m
WATER OBSERVATIONS: No free groundwater observed
REMARKS: 50% water loss in coal at 13.6m
SAMPLING & IN SITU TESTING LEGEND CHECKED
g gyggerbsaénple I gFI’D Eﬁcl‘(et.pe‘neﬁromdet?r(tkPa)
Isturbed sample 01O Ionisation eec or Initials:
B Bulk sampl S Standard penetration test
D, ekl xmmda) S pandard penellon S e (/) Douglas Partners
W  Water sample V  Shear Vane (kPa) i - i
C  Core drilling > Water seep T Water level Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: -- BORE No: 201

PROJECT: Proposed Residential Subdivision EASTING: PROJECT No: 39663D

LOCATION: Minmi NORTHING: DATE: 23 Apr 08
DIP/AZIMUTH: 90°/-- SHEET 7 OF 9

Degree of

Weathering |- Discontinuities Sampling & In Situ Testing

Description

_1| Depth
Z| (m) of
Strata $iZ30¢
From 59.9m to 61m (90%
siltstone/10% sandstone)
LAMINITE - High strength, fresh,
grey laminite (90% siltstone/10%
sandstone) with carbonaceous
laminations (continued)

a Test Results
g &
Comments

B - Bedding J - Joint
S - Shear D - Drill Break

Water
Type
Core

Rec. %

61

44.41m: DB C |100| 96

Fr, fg
[ From 44.71m to 44.82m,
62

From 45.61m to 45.81m
(MFr), irregular, ro, fr
45.79m: DB

45.86m: DB

From 45.88m to 45.94m,
J (MFr), 50°, irregular,
sm

45.95m: DB

46m: DB

46.05m: DB

From 46.05m to 46.27m,

J (MFr), 70°, pl, sm, fr, C |100) 92
multiple joint sets
46.1m: DB

-63
s From 63.13m to 63.42m, sandstone
inclusions light grey

From 63.6m, sandstone inclusion at
i 70°

64
[ From 64.05m, sandstone inclusion,
sh-70°

65
From 46.5m to 46.71m,
J (MFr), sv, irregular, he
46.84m: DB

From 46.84m to 46.9m,
J, sv, un, ro, ca

I From 46.98m to 47.11m,
J (MFr), 70°, pl, sm

67

From 47.61m to 47.7, J C | 100|100
(MFr), fr

From 47.76m to 47.88m,
J (MFr), 65°, un, ro
From 47.83m to 47.99m,

68 J (MFr), 70°, irregular,

From 48.26m to 48.34m,
J (MFr), 70°, un, sm
48.34m: DB

48.36m: DB

48.43m: DB

48.48m: DB

48.62m: DB

48.64m: DB

69

C (100|100

RIG: Scout 103 DRILLER: Total (Sheddon) LOGGED: Bear/Benson CASING: HW to 5.4m
TYPE OF BORING: Solid flight auger to 5.4m. HQ wireline from 5.4m to 77.9m

WATER OBSERVATIONS: No free groundwater observed

REMARKS: 50% water loss in coal at 13.6m

SAMPLING & IN SITU TESTING LEGEND CHECKED
Auger sample pp Pocket penetrometer (kPa)
Disturbed sample PID Photo ionisation detector Initials:
Bulk sampl S Standard penetration test nitials: ’
oo ) L B et 5 pa )] Douglas Partners
Water sample V  Shear Vane (kPa) - i
Core drillng > Waterseep ¥ Waterlevel Date: Geotechnics - Envirenment - Groundwater

oscwo>




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: -- BORE No: 201
PROJECT: Proposed Residential Subdivision EASTING: PROJECT No: 39663D
LOCATION: Minmi NORTHING: DATE: 23 Apr 08
DIP/AZIMUTH: 90°/-- SHEET 8 OF 9
ioti Degree of Fracture Discontinuities Sampling & In Situ Testin
Deoth Description Weathering |- E’. Spacing PD g g
| Dep! of T3] E = ' ) o |oX Test Results
4 (m) EREREEE (m) B - Bedding J - Joint g 50.8\5 Py
Strata zz2z0q BHEER 5 82 88 | S-Shear  D-Dril Break e ogle® Comments
LAMINITE - High strength, fresh, TT 1T L L 17T TT ]F48.98m: DB
grey laminite (90% siltstone/10% Ll F [ 11 [l |f49.02m: DB
sandstone) with carbonaceous (N I I [ 11 ]§49.18m: DB
-\?minations (continued) N (Y I N '52%”;?)9:525';2:;9-33”1’
rom 70.5m, (sandstone 90% LI N I AR § » SV, P C [100] 100
( ) RRERN RN IR IR EEREN | e
i RREN Crr ] e [ffromas.44m to 49.5m,
71 J (MFr), 50°, pl, sm
- RERN e |0 e 11 |bagsime DB
[T [ [ 11 [l |kFrom 49.52m to 49.65m,
.38 ~voD NERR P {0t T e Fn, 700, pl, sm
[T LI [ [ || |f49.6m:DB
[T LI | |l || |f49.78m:DB
I RN HEEEE | 11 || [[A9-92m:DB
F72 RERN Pl o |fR%17m: DB
[ REER U |[RsmDB
From 50.30m to 50.45m,
N [ O O A I 1T 1l (MFr?), 75°, un, sn-ro,
[T LI (N pyrite
[T LI [ [ |1 |f50.72m: DB
L [ 1] P . 'EromSO.Bmt051.17m,
L From 72.88m, rubble N LI 1 1 9
A : REER DUyl |ty [[B125m: DB
SILTSTONE/LAMINITE - High RE ‘|E RN ‘l‘ | | HI || |[p1:4m: DB
73.31 strength, fragmented grey RERE REERE RN [From 51.51m to 51.71m,
L _\siltstone/laminite /— RERE RRRER IR 'E?omsz 26m 10 52.37m
i 73-66\\F/0'D DO L] swunro '
i 73.82_\ rom 73.55m, rubble /— | mons SEERENI | |1 [From 52.87m to 53.0m , c |76l 71
r74 COAL - Medium strength, IR ENY | RS R R | [ || [} 80°un,ro
i moderately weathered, black coal Lol LI RN 'jr%f8153h42m to 53.50m,
i SANDSTONE - Very high strength, | | | | || LR e e e 3 16 54.32m
fractured, grey sandstone LErd Ll Lo 1 Fr, 5°to 30°, un, sm
NERR CEEe T M erom 54.43m, J 300,
[T [ (N un, sm, coal
[ 75 [T [ (N From 54.48m to 55.0m,
L [T [ (N highly fractured, P,
[T [ (N sh-10°, pl, sm, spacing
RN e {r o1 Jpomm to 100mm
RRERN REEE [N 5‘y‘f;§§m-“07“"'m'
NREN CEEEE T T BB e P sh, un, sm,
i REEN NI I IR | povt
76 [T [ (N 55.3m: P, 5°, un, sm,
[ [T [ (N coal
NEER NEEE | |1 |1 [ffFrom 55.54m to 55.83m,
NERN L I 1| |1 [fFr. sh-30° 10mm to C | 100100
RN HEEE | RN ggnz"qnépgc'sﬂgvsm*'
RN S IR IR | bkt
- NREN Crrre et 86 sem: p. 5°, un, sm.,
I NERR Crrr e e et eyrite, coal
[T [ N 56.68m: DB
[T [ (N 56.84m: P, 5°, un, ro,
[T [ (N CBS, he
[T [ [ 1] [[56-98m: P, 5% un, ro,
e RN RN I H“'g?B?'?he_Pso
[ 76 '"[ Bore discontinued at 77.9m, imitof | | | | | | TTTTTT | [T T (g™
r investigation N [ O O A [ 11 k57.22m: DB
RN CE et 1 #57.37m: P, 5, un, sm,
[T LI (N CBS
[T LI [ 1 || [|57.5m: DB
[T LI [ 1| || [|f57.6m:P,5° un, sm,
I N NN | [l || [|CBS,possDB
r79 NERR ULt ) |fBr82m: P, 5% un, sm,
RREN CLE ] [[EBS, poss DB
BRER CEEE ] |[f3Sem: P, 5t un, sm,
CBS, poss DB
NERR PLrr | 01 11 |[k57.68m: P, 5o, un, sm,
[T LI (N CBS, poss DB
[T LI [ 1 || [|f57.73m: DB
L1l L1111 | (1 11 [l58.06m:P,5° un, sm,
RIG: Scout 103 DRILLER: Total (Sheddon) LOGGED: Bear/Benson CASING: HW to 5.4m
TYPE OF BORING: Solid flight auger to 5.4m. HQ wireline from 5.4m to 77.9m
WATER OBSERVATIONS: No free groundwater observed
REMARKS: 50% water loss in coal at 13.6m
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp Pocket penetrometer (kPa)
3 gz £ £ eyt e
U, Tubesarr?ple(xmmdia.) PL Pointloadps(rength 1s(50) MPa ’ ' Doug’as Partners
W  Water sample V  Shear Vane (kPa) i
C__ Core drilling > Water seep ¥ Waterlevel Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: -- BORE No: 201

PROJECT: Proposed Residential Subdivision EASTING: PROJECT No: 39663D

LOCATION: Minmi NORTHING: DATE: 23 Apr 08
DIP/AZIMUTH: 90°/-- SHEET 9 OF 9

Description Veggtf:rgg Rock Fracture Discontinuities Sampling & In Situ Testing

_1| Depth
Zl (m) of
Strata 55230

a Test Results
g &
Comments

Graphic
Lo

Water

(m) B - Bedding J - Joint
S - Shear D - Drill Break

Type
Core
Rec. %

CBS, poss DB
[58.23m: J, 20°, un, sm
58.35m: DB

[From 58.48m to 58.7m,
J, 30°, un, sm spacing
10mm to 40mm
[58.77m: J, 40°, un, he
[58.85m: DB

[59.05m: P, 5°, un, ro,
CBS, poss DB
[69.07m: J, sh-20°, cu,
sl, CBs, he

[59.21m: J, 20°, un, sm
[59.39m: DB

[59.51m: DB

[59.59m: DB

[59.66m: DB

[60.45m: DB

[60.61m: DB

[60.9m: J, 65°, un, he, ca
(60.83m to 60.96m)
[60.94m: J, 65°, un, he,
ca (60.87m to 61.01m)
[61.02m: J, 70°, un, sm,
ca (60.94m to 61.09m)
[61.22m: J, 80°, un, he
[61.46m: J, 65°, pl, sm,

T
\
\
\
\
i \
81 \
L \
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
| [Jca (61.4m to 61.53m)
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
|

82

83

61.61m: J, 50° to 70°, pl,
sm, ca (61.55m to
61.67m)

[61.94m: J, 70°, pl, sm
(61.85m to 62.02m)
162.34m: J, 70°, pl, sm
(62.22m to 62.46m)
162.53m: DB

162.63m: DB

162.7m: DB

162.76m: DB

162.85m: P, 5°, un, sm,
coal - 10mm

163.1m: DB

163.32m: DB, coal lense
163.38m: DB

163.57m: DB

From 63.62m to 63.79m,|
fractures, sv-60°, un, he
3.85m: J, 40°, un, sm
3.95m: J, 50°, un, sl
From 64.0m to 71.38m,
DB spaced 0.05m to

-84

-85

- 86

87

75.89m: Di on CBS lam
75.98m: Di on CBS lam

88

-89

RIG: Scout 103 DRILLER: Total (Sheddon) LOGGED: Bear/Benson CASING: HW to 5.4m
TYPE OF BORING: Solid flight auger to 5.4m. HQ wireline from 5.4m to 77.9m

WATER OBSERVATIONS: No free groundwater observed

REMARKS: 50% water loss in coal at 13.6m

SAMPLING & IN SITU TESTING LEGEND CHECKED
gyggerbsaénple I FF”FI’D ;ﬁclt(et. pgneﬁrom‘jet?r (tkPa)
isturbed sample oto ionisation detector Initials:
Bulk I S  Standard tration test
oo ) L B et 5 pa (/)] Douglas Partners
Water sample V  Shear Vane (kPa)
Core drillng > Waterseep ¥ Waterlevel Date: Geotechnics - Envirenment - Groundwater

oscwo>




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: -- BORE No: 202
PROJECT: Proposed Residential Subdivision EASTING: PROJECT No: 39663D
LOCATION: Minmi NORTHING: DATE: 14 Apr 08
DIP/AZIMUTH: 90°/-- SHEET 1 OF 9
Description ve:gtf:rﬁg © St?eorg:lg(th . Discontinuities Sampling & In Situ Testing
Depth s 2 o
z (rﬁ) of £9:3 ¢ gD B - Bedding J - Joint g [o%|g | TestResults
Strat z RN = PR B S-Shear  D-DrilBreak | & |3 8|22 &
rata FE330g |xIB3I2RI8l i Comments
CLAY - Very stiff to hard, light grey TTTTT T T T
brown mottled orange brown clay L LTI
A A
o7 HNRRN ERRER °P M

| SILTSTONE/CLAYSTONE - L= e — Nz 19

L4 Extremely low to very low strength, (N =L ——

- extremely to highly weathered, light [ o N O O A B O 9,11,10
grey mottled orange T T A O o I O O O s N =21
siltstone/claystone L ik I I I B I —

LT = LT
LT =

L From 1.8m, increased drilling [ I o B A B

r2 resistance [ T A O o I O O O O

L LT i I N I O

[ LI rrrrnl

L LT = —

[ [ I o B A B S

3 [ I B I o B R B IR

i LT i I N I O

_3 -

3 [ I I I I O I O O O O

I (N o N I O O B O

3 LT N I B B From 38.35m to 38.55m,

[ N e O A I B O fr and p, 5mm to 50mm

i LT = spacing

1395 B =R En

[4 7| SILTSTONE - Very low to low prrrf—rprrrt ]

I strength, highly to moderately [ R B R BN IR AN 4?4";{]2"1;’” sm, ¢y,

- weathered, grey brown mottled (BN IR R S R AR extend o 4.14m

[ orange laminated siltstone | [ N [ 111

[ N R N 4.6m: P, 0°-10°, un, ro

i ‘ . _ ‘ N 4.75m to 4.87m, J, 80°, Cc |100]| 97

[ [ R N N R Pl 1o, fe

I [ A D I I 4.98m to 5.07m, J, 80°,

[ e f=grprrii un, sm, cy

- [ LI A (PO B O B O 5.16m: P, 0°-10°, un, ro

F \ - \ [ ]| N5.42m: P, 0°-10°, un, ro

i } } } } T } } } } } 5.65m: P, 0°-10°, un, ro

L6 . N N 5.95m: CB

i From 6.0m, interbedded sandstone AR N E.QSm:P, 0°-10°, un, ro

! L= \6.1m:J,45°,he

i Y b=1irbr \6.17m:Di C |[100| 90

L b= b \6.44m: J, 10°, he

[ N EREE N AR 5m: J, 65%, he

:7 } ‘ } } __ } _L } } } 6.91m: Cy filled (10mm)

I SANDSTONE - Medium strength, \ || fes N IR 7.14m: DB
moderately to slightly weathered ‘ I ‘ 1IN 7.16m: DB
grey-brown mottled orange | I Nl 1NN 7.2m: DB
sandstone | I Ch o 7.27m: Cy filled (10mm),

he
From 7.75 to 8.45m carbonaceous \ (I I .
L8 laminations spacing 5mm to 140mm | | I I I ;32mmF§e C|or|oe
[ \ I NI 7.47m: Fe
\ [ I 7.78m: DB
8 \ || 8.15m: DB
8 S';\From 8.47m, clay and gravel band A 8.5m: CORE LOSS:
878\ CORE LOSS - From 8.5m to 8.55m / gogm_ CORE LOSS:

" SANDSTONE - Medium strength, >70mm '

L~ 9:05RImoderately to slightly weathered,

r -\orange brown sandstone
CORE LOSS - From 8.78m to C | 9187
n9-05m
From 9.55m, medium strength,
moderately weathered, orange L 9.78m: J, sv, un, ro, fe

RIG: Scout 103 DRILLER: Total (Sheddon) LOGGED: Bear CASING: HW to 4.0m

TYPE OF BORING: Solid flight auger to 3.95m, then HQ wireline coring from 3.95m to 80.95m

WATER OBSERVATIONS: No free groundwater observed

REMARKS: 10% water loss from 12.15m (approximately). 100% water loss at 34.8m. At 37.45m, 75% water return. Water flow from approximately
37m to 47m (into and out of fractures), 100% water loss 76.3m
SAMPLING & IN SITU TESTING LEGEND CHECKED

D Distroed ompl Bib Phots ieveation deractor

D Disturbed sample € Initials:

B Bulk sampl S Standard penetration test :

D SR, ) A i (/)] Douglas Partners

W Water sample V  Shear Vane (kPa) . - .
C__ Core driling > Waterseep ¥ Waterlevel Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: -- BORE No: 202
PROJECT: Proposed Residential Subdivision EASTING: PROJECT No: 39663D
LOCATION: Minmi NORTHING: DATE: 14 Apr 08
DIP/AZIMUTH: 90°/-- SHEET 2 OF 9
i Degree of Rock - . - - -
Description Wegthering 2 Strength | & Discontinuities Sampling & In Situ Testing
Z D(?E)th of £33 ¢ 8T B-Bedding J - Joint g [o%|g | TestResults
Strata 222324 g3 ;‘é‘%’@% = S-Shear  D-DrilBreak | & |3 8|22 &
EES30F gl 81312218l x Comments
brown ; ; ; ; ; ; ; 9.94m: J, 357, he
SANDSTONE - Extremely low 10.1m: J, 60°, he, cy
strength, extremely weathered, grey L1 L1 From 10.3m to 10.45m,
brown sandstone (clayey sand L1 L1 highly fractured
properties) (continued) N I N
i t 10.02m to 10.18m, increased 1 I I 10.75m: P, 0°-10°, un, C | 91|87
-11 weathering along joint, extremely low | | []I | | I I NS )
i to low strength, extremely to highly Y L F 11m: Cy filled (10mm)
eathered N I I 11.23m: P, 0°-10°, un
rom 10.18m, very low to medium L I I \ro
strength, highly to moderately N I I 11.28m: J, sv, un, sm, di
eathered Y A F 11.46m: J, 80°, pl, ro, fe
rom 10.38m, extremely low N Y I “?;;PSSBS'M‘% DB
12 trength, extremely weathered N I I I 11.83m: DB
12151 rom 10.45m, low to medium T NP Z 12.15m:- CORE LOSS:
strength, moderately weathered, NI ENgZd 650mm
interbedded sandstone with XU [ [
carbonaceous laminations to \ ZE RN \
12.8H{10.75m N L ‘ 1
13 rom 11.1m to 11.25m, [Ren [ P [ \ I | 12.93m: P, 0°-10°, un,
t  13.08lcarbonaceous laminations 5mm to [ ] = [ 1] | | 1ro
I 0mm spacing e | 1 \ \ 1\'13.02m: P, 0°-10°, un, c|m| e
rom 11.28m to 11.4m, siltstone, [ 1] | [ 1] | | ro
rey N Y I \ \ 113.06m: P, 0°-10°, un,
rom 11.65m to 12.1m, Y I [ I \ | Qro
13.82carbonaceous laminations spacing LT ET Il \ \ 11332(;?3.\]} S\q,sug, o, fe
14 1mm to 60mm SR T e e aem
CORE LOSS - From 12.15m to I IR N ol i I3 spacing 20mm
12.8m } } } } } — } } } } } } }‘ } 13.5m: J, 80°, un, ro
S'ILTSTONE - Very low strength, IR ==NE EEER R | f1e3.74m: J,55°, he, un,
h;ﬁ;gtlgr:/;eathered, grey brown Nl IR N EERE R | 13.78m: P, feo
. N I N [l | [J13.84m:J, 40° he, fe
F15 rom 12.93m, medium strength, HlIRE B EREE R | l-13_86m; J, 40°, he, fe
oderately weathered NIIEE N EERE R | 113.96m: he
rom 13.02m to 13.06m, extremely Nl IR N EERE N ‘ -14.05m: P, 0°-10°, un,
low to very low strength, extremely to ro
ighly weathered } } } } } } } } } } } H } }14.18m:J,70°, pl, ro, fe
20mm wide
rom 13.06m o 13.08m, clay band Jl| | | | | oo | Femrazimo aam,
L 16 ISANDSTONE - Medium strength, [ (10 | highly fr to fg (10mm to C | 83| 67
moderately weathered, light brown I [ \ 20mm)
andstone Il =SREN | Hf14.65m: DB
rom 13.30m to 13.38m, extremely IR R \ 13‘758"”[)%3
low to low strength, extremely to I [ 1] (| 4'9?' p
1675 fhighly weathered L A 15 45m: 3, 757, pl, 1o, fe
rom 13.38m to 13.77m, _ AT \ " || 90mm wide (15.38m to
r17 arbonaceous laminations, spacing TN \ | [}15.56m)
17.2H1mm to 30mm o A - —~f§15.92m: P
17.31fiFrom 13.44m, clay band 8mm T 16m: J, 60°, he
17.55LICLAYSTONE - Very low to low \ 16.07m: P, 0°-10%, un,
trength, moderately weathered, [ 16.15m: P, fg, 16.12m to
17.81Hlgrey claystone 1l L16:16m- U
L 18 rom 14.05m, extremely weathered \ 1 From 16.27m to 16.35m,
t parting [ 1] Lfg
t 14.96m, increased weathering at B } | Lngrom 16.65m to 16.75m,
parting, extremely low strength, ) )
xtremely weathered (possible core | \ nggr:m CORE LOSS: clo2l o
oss) ! ! 17.3m: CORE LOSS:
t 15.14m, clay band, 5mm i \ 250mm
[1° t 15.3m to 15.56m, highly LI ‘ %17.55m to 17.72m, fg
eathered, increased weathering at i \ 17.81m to 17.89m, fg
oint i | L(0.01m)
t 15.92m, extremely low to low [ ‘ 17.89m to 18.0m, fg
strength, extremely weathered, i ‘ (0.03m)
inceased weathering at parting i \
possible core loss) il i \

RIG: Scout 103

DRILLER: Total (Sheddon)

LOGGED: Bear

TYPE OF BORING: Solid flight auger to 3.95m, then HQ wireline coring from 3.95m to 80.95m
WATER OBSERVATIONS: No free groundwater observed

REMARKS:

37m to 47m (into and out of fractures), 100% water loss 76.3m
SAMPLING & IN SITU TESTING LEGEND CHECKED

A Auger sample pp Pocket penetrometer (kPa)

D Disturbed sample PID Photo ionisation detector Initials:

B Bulk sample S  Standard penetration test nitials:

U, Tube sample (x mm dia.) PL Point load strength Is(50) MPa

W  Water sample V  Shear Vane (kPa) i

C  Core drilling >  Water seep ¥ Water level Date:

CASING: HW to 4.0m

10% water loss from 12.15m (approximately). 100% water loss at 34.8m. At 37.45m, 75% water return. Water flow from approximately

(/)] Douglas Partners

Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL.: -- BORE No: 202
PROJECT: Proposed Residential Subdivision EASTING: PROJECT No: 39663D
LOCATION: Minmi NORTHING: DATE: 14 Apr 08
DIP/AZIMUTH: 90°/-- SHEET 3 OF 9
i Degree of Rock - . - - -
Description Wegthering I Strength | & I;raac(t:liJnre Discontinuities Sampling & In Situ Testing
—| Depth of | spacing . . S Test Results
4 B - Bedding J - Joint e°la
m) = S-sh D-DriltBreak | & |3 8|9 X &
Strata zz - Shear -PrillBreak | = 1O px Comments
t 16.15m, extremely low to low T c |92 29
2025 fstrength, extremely weathered, ||
20.33flinceased weathering at parting — 20.25m: CORE LOSS:
possible core loss) \gOmm
0.33m to 250.5m, fr
rom 16.27m to 16.35m, extremely || 0.02m
low to very low strength, highly ) .
L 20.82m: J, sv, un, ro
L 24 eathered (20.75m 1o 20.9m)_ Cl9]| 0
CORE LOSS - From 16.75m to 21.13m: J, 450’ he, p|’ cy
17.2m Il
21.52H|CLAYSTONE - Extremely low to low | } } (2211 31565?6 \tJo 2\11 ggmr)o
strength, highly weathered, grey ’ .
claystone || 21.66m: J, 60°, he, un
L [ \21.75m: J, 50°, un, ro
Loo “ CORE LOSS - From 17.3m to I %1 .85m: DB
[ 17.55m I 1.95m: J, 70°, un, he
CARBONACEOUS SILTSTONE - \ 1| 22.04m: DB
ery low to medium strength, highly {| | | | | 1 ngrom 22.1m to 22.32m,
eathered, grey carbonaceous I ] L5 o
f 2.33m: J, 30°, un, ro
i piltstone__ \ 122.38m: 3, 30°, pl,'sm C |100] 56
[ 532295 COAL - Medium strengthm, T {2243m: J, 15°, un, ro
I moderately weathered, black coal ( [ ] 2.52m: P, 10°, un, ro,
with seams of 5mm to 250mm thick L] di
clay/tuff at 10mm to 270mm spacing [ ] 122 58m: J, 20°, pl, sm
(continued) L] L22.69m: J, 40°, un, sm
_ 2.74m: J, 35°, un, sm
i %D?%%OSS From 20.25mto } } } From 22.82m to 22.86m,
- : fg
[24 393 COAL - Medium strength, ( [ 1] L22.95m: P, sh, he, un
moderately weathered, black coal [ 1] L23.2m: Possible DB
with bands of light brown/brown [ || llILZC%.ZBm: Possible DB
5mm to 200 thick clay/tuff at [ 1] 3.37m: J, 75°, pl, he
approximately 5mm to 400mm L] (23.28m to 23.46m)
SPachg L 3 Grm: Possible DB C |100] 95
'_25 CARBONACEOUS SILTSTONE - [ ] ] L24:25m; DB
L Medium strength, moderately L1 4.4m: DB
eathered, grey carbonaceous [ || 4.43m: P, 0°-10°, un,
iltstone 1 ro
rom 21.58m, high strength, slightly [ ] ] 4.46m: J, 15°, un, sm
2575 eathered [ 1] : 4.56m: DB, on
. [m I}
25.@1 SANDSTONE - High strength, BERE et on
26 slightly weathered, fractured, grey [l laminations
sandstone with carbonaceous [ 4.68m: P. sh, un. ro
laminations 10mm to 100mm apart L1 pyrite o C | 9585
LAMINITE - High strength, slightly . [24.8m:DB
weathered, grey/dark grey laminite L1l '24;32“1010;10 , un, sm,
[ CORE LOSS - From 25.75m to } } } ig)é_ozym: Set of joints,
L o7 25.8m 15°, un, ro, pyrite, coal
L - - L1 : b
LAMINITE - High strength, slightly L] 5.04m: Set of joints,
weathered, grey/dark grey laminite R 15, un, ro, pyrite, coal
(80% siltstone/20% sandstone) with | || | [25.25m: DB
carbonaceous laminations BN 32232 Bg
rom 27.0m to 27.1m, sandstone L] “25:48m; J, 70°, un, ro, fe
[og rom 27.3m to 28.18m, sandstone I ] (25.35m to 25.58m)
I L] [25.66m: DB C |100| 96
25.75m: CORE LOSS:
[ 1]
50mm
[ 1] .
[25.81m: DB
. -25.93m: DB
[ 1] [25.99m: DB
3 [ ] ] -26.09m to 26.19m,
29 ||| highly fr
[ [ ] [26.3m: P, 5°, un, ro,
||| pyrite ]
From 29.43m to 29.5m, heat |1 20.35m: DB on
affected zone L1 6.45m: DB on C | 100|100
} } } ﬂ?aminations

RIG: Scout 103

DRILLER: Total (Sheddon)

LOGGED: Bear

TYPE OF BORING: Solid flight auger to 3.95m, then HQ wireline coring from 3.95m to 80.95m
WATER OBSERVATIONS: No free groundwater observed

REMARKS:

37m to 47m (into and out of fractures), 100% water loss 76.3m
SAMPLING & IN SITU TESTING LEGEND CHECKED

A Auger sample pp Pocket penetrometer (kPa)

D  Disturbed sample PID Photo ionisation detector Initials:

B Bulk sample S  Standard penetration test nitials:

U, Tube sample (x mm dia.) PL Point load strength Is(50) MPa

W  Water sample V  Shear Vane (kPa) i

C  Core drilling >  Water seep ¥ Water level Date:

CASING: HW to 4.0m

10% water loss from 12.15m (approximately). 100% water loss at 34.8m. At 37.45m, 75% water return. Water flow from approximately

(/)] Douglas Partners

Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL.: -- BORE No: 202
PROJECT: Proposed Residential Subdivision EASTING: PROJECT No: 39663D
LOCATION: Minmi NORTHING: DATE: 14 Apr 08
DIP/AZIMUTH: 90°/-- SHEET 4 OF 9
ioti Degree of Fract Di tinuiti S ling & In Situ Testin:
Descnpt|0n Weathering |- - racture Iscontinuities ampling n oltu festing
g .
5| Depth of B £| Spacing B - Bedding J - Joint o |oX2|n | TestResults
(m) EI% ; = mgbm)oo S - Shear ¢ D - Drill Break & g 8 %o\o &
Strata FEizes gy 5 95 =8 T Comments
LAMINITE - High strength, slightly FTTrT TR 6.65m: DB on
weathered, grey/dark grey laminite AN I [ 11 ]I |flaminations
(80% siltstone/20% sandstone) with | | | ||| | [ 3gg?m28 blo DB
carbonaceous laminations Y I N -61m: Possible
(continued) I Y L27.06m5 Poss!ble DB
. Hf g e pestine b
31 B 7.4m: Possible DB
[ N I I T T 27 58m: Possible DB c | 100/ 100
A (N [27.7m: Possible DB
From 31.4m to 31.65m, sandstone } } } } } } } } } } g?gnmpp1g1“g rgn
A [ 1 |gro
[ I T 8._42m: J, 60°, ro, un,
32 Cifr IR | L4
[ Cf AR 2 5, B9 10, Un,
pyrite
A I R 8.65m: Possible DB
A N 8.75m: Possible DB
A N 8.93m: Possible DB
Y I N 9.07m: P, pyrite
r e I N 9.3m: J, 85°, pl, he, sm
__33 [ | | | 9.5m: J, 75° to 90°, un,
sm
B - h9.8m: J, 75°, un, sm
N L1 k29.71m: Possible DB
A NN 9.81m: Possible DB
A |1l 'l |k30.06m: Possible DB
L Y I [ I || [§30.4m:J, 70° to sv, un,
34 [ [} [ ro (30.17m to 30.62m) C | 99100
r R 30.68m: Possible DB
From 34.1m to 35.4m, sandstone } } } } } s 30.83m: Possiblo DB
31.15m: J, 80°, un, ro,
A (N I Msome fe
A I LT (k31.33m: 4, 10°, pl, ro
A I [ ]! [f31.77m: DB
[ 35 A (N \ T32.18m:DB
3 A [ I} |'l |§32.33m:DB
A N :32-65meB
354 : : I N L32-91m;DB
LAMINITE - High strength, slightly I N N 33.15m: DB
weathered, light grey/dark gre 33.34m: DB
thered, light grey/dark grey N I R ., )
laminite with carbonaceous BRI ol h33.55m:DB
a6 laminations (70% sandstone, 30% ol ool giggmgg
' sittstone) Cf | |feszm: e
From 36.27m to 36.33m, heat N L ()34-36m:d 80% he un
36421 affected zone with calcite in fractures/ | } } } } } } } } } 12383“ J.80°. un. ro
COAL - Medium strength, RN | ] %‘35.38m:DB C |100| 92
[ moderately weathered, black coal BRI Do W[35.65m:DB
37 with bands of 3mm to 40mm thick ol R L36.23m:DB e
- clay/tuff at ~ 250mm spacing ol i | f§-45m: P, 0°-10°, un,
5744 Cifr 1T fsestm:p, 0100, un,
| LAMINITE - High strength, slightly A I | [§ro s
weathered, light grey/dark grey \ \EF || |11 ) [[36-72m:P, 0°-10°% un,
laminite (80% siltstone/20% [ [ A \_ro ) o 4o
[ 35 sandstone) with carbonaceous N N o] [35-83’“- P, 0°-10°, un,
[ laminations I I - LI [be7.03m: P, 0°-10°, un
A | hlro ' Y
== [ 137.25m:J,sv,st,sl
. gg:gg—\CORE 0SS - From 856mto = s=m = from o7 um. o
38T Z%BSm / I L1 %38.27m: P, 0°-10°, un, clorles
L AL - Medium strength, ro
39
r moderately weathered, black coal } } } } } } H } {38.3m:P, 0°-10°, un, ro
LAMINITE - High strength, slightly | | | (|| | o] 3855m: CORE LOSS:
weathered, Ilghtgrey/gr_ey laminite I L] \{38 71m to 37.77m, fg
(60% sandstone/40% siltstone) with N N Lol 38.79m: P. 0°-10°. un
carbonaceous laminations b B \Lro. T T
I I |11 |} h[38.82m:DB
RIG: Scout 103 DRILLER: Total (Sheddon) LOGGED: Bear CASING: HW to 4.0m
TYPE OF BORING: Solid flight auger to 3.95m, then HQ wireline coring from 3.95m to 80.95m
WATER OBSERVATIONS: No free groundwater observed
REMARKS: 10% water loss from 12.15m (approximately). 100% water loss at 34.8m. At 37.45m, 75% water return. Water flow from approximately
37m to 47m (into and out of fractures), 100% water loss 76.3m
A A | SAMPLING & IN SITU TESg'II“f(Gt LE(?ENI? . CHECKED
D gi”sf’tkﬁr?:é“lsiip.e Eﬁ’o gtﬁ&gicﬁ(’?ﬁé‘it{é’tnm%?éc:mf’ il
P oo (< ia) L B e (/) Douglas Partners
W  Water sample V  Shear Vane (kPa) i - i
C__Coredriling > Waterseep ¥ Water level Date: Geotechnics - Envirenment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: -- BORE No: 202
PROJECT: Proposed Residential Subdivision EASTING: PROJECT No: 39663D
LOCATION: Minmi NORTHING: DATE: 14 Apr 08
DIP/AZIMUTH: 90°/-- SHEET 5 OF 9
Description ve:gtf:rﬁg ! Discontinuities Sampling & In Situ Testing
Depth °
2| oo of B - Bedding J - Joint g |p3|g | TestResults
m S-Sh D-Dritreak | & |3 8|2 &
Strata 223200 - Shear -DrilBreak | =1 1O @& Comments
LAMINITE - High strength, slightly I I \':39.35m:DB
weathered, light grey/grey laminite AN I 39.69m: DB
(60% sandstone/40% siltstone) with A 39.94m: J, 10°, un, ro
carbonaceous laminations A From 40.45m to 40.50m, Clor|8
(continued) A sv fractures
i Y I 40.75m: DB
i
L 41.15m: J, 20°, un, sm
S I \_41.42m:J 35°, un, sl
I I 41.45m:DB
N A-41.64m: Possible DB
L Y I 41.69m: Fr, sh - 30°, st,
42 BEIIN sm C | 9% |66
! Cf 41.75m: DB
b 41.88m: J, 40°, un, sm
4252 | ] 41.94m: J, 50°, un, sm
42'62'\Fr0m 42.5m to 42.52m, clay/tuff / = From 41.94m to 42.42m,
. J, 60° - sv, un, sm,
i \§2O(I§2IEmLOSS-From42.52mto / L mineral deposits and
43 : N I highly fractured along
g LAMINITE - High strength, slightly AN I ljoint
weathered, light grey/grey laminite AN I T42.2m: J, 10°, un, sm
(50% sandstone/50% siltstone0 Y I 42.29m: J, 15°, un, sm
[ -42.4m: J, 30°, un, ro,
I mineral deposit
» LI 15 P 010, unro | C [100] 89
[ From 44m, fresh } } } T } 42.52m; CORE LOSS:
mm
A LFrom42.62mto42.78m,
[ i parallel joints J, 70°, un,
AN ro
. i 42.97m: J, sv, un, ro
L . i 43.23m: P, 0°-10°, un,
45 ro
i S #43.68m: J, 55°, he, un
CE 43.73m: Joint sets, 5°,
AN Lst, sm
A 43.8m: Joint sets, 5°, st,
I s C |100| 95
[ From 45.76m to 45.81m, grey brown | | | | []| 43.81m: J, 60°, sv, un,
L 46 heat affected zone? A W . 0
- A ooy 10 e
From 46.20m to 46.29m, dark grey [ [} t. mm. oint sets, 57,
'\Eand i I | ‘i?;;gm:Paralleljoints,
rom 46.36m to 46.61m, bedding N 75°, un, he
angle changes rapidly? I i 44.05m: Parallel joints,
i A 75°, un, he
47 1 h F44.18m: Parallel joints,
From 47.1m to 47.35m, blue grey L 75°,un, he
siltstone 1 h [44.25m: F, 70°, sv, un,
\From 47.35m to 47.5m, pale brown [ ‘iTﬁGm' DB
t 47.55m, clay, 10mm thick I | 44.82m: Possible DB
i A [44.92m: Possible DB
- 48 ¥ AN [45.03m: DB
r From 47.95m to 48.65m, green-grey REE :45.19m:DB°
[ L45.23m: J,5 ,opl, sm
) senatie | © o)
e (45.34m to 45.5m
48.71 } } } .L } [45.5m: J, 75°, un, he
’ LAMINITE - High strength, slightly [45.7m: J, 85°, pl, sm
[ 4o weathered, light grey/grey laminite N (45.6m to 45.8m)
L (70% siltstone/30% sandstone) } } } } } jg?;mgg
— [46.17m:
rom 49m, carbonaceous lamination ol :46.65m5J,7O°°, pi, he
From 49.95m, grey green (various I fgﬁsm' P, 0°-10°, un,
shades) N 46.71m: DB
} } } } } [46.78m: ??
RIG: Scout 103 DRILLER: Total (Sheddon) LOGGED: Bear CASING: HW to 4.0m
TYPE OF BORING: Solid flight auger to 3.95m, then HQ wireline coring from 3.95m to 80.95m
WATER OBSERVATIONS: No free groundwater observed
REMARKS: 10% water loss from 12.15m (approximately). 100% water loss at 34.8m. At 37.45m, 75% water return. Water flow from approximately
37m to 47m (into and out of fractures), 100% water loss 76.3m
SAMPLING & IN SITU TESTING LEGEND CHECKED
g gyggerbsaénple I gFI’D Eﬁcl‘(et.pe‘neﬁromdet?r(tkPa)
Isturbed sample 01O Ionisation gecor Initials:
B Bulk sampl S Standard
D SR, ) A i (/)] Douglas Partners
W Water sample V  Shear Vane (kPa) Date: - i
C__Core driling > Waterseep ¥ Waterlevel ate: Geotechnics - Environment - Groundwater




CLIENT:

PROJECT:

BOREHOLE LOG

SURFACE LEVEL: --

Coal & Allied Operations Pty Ltd

LOCATION: Minmi

Proposed Residential Subdivision

EASTING:
NORTHING:

DIP/AZIMUTH:

90°/--

BORE No: 202
PROJECT No: 39663D
DATE: 14 Apr 08
SHEET 6 OF 9

_1| Depth
®(m)

Description
of
Strata

Degree of
Weathering |-

Water

Discontinuities

Sampling & In Situ Testing

B - Bedding J - Joint
S - Shear D - Drill Break

a Test Results
g &
Comments

d Type
Core
Rec. %

51

52

53

LAMINITE - High strength, slightly
weathered, light grey/grey laminite
(70% siltstone/30% sandstone)

(continued)

From 51.0m to 51.15m, grey
From 51.19m to 51.55m, grey

At 53.62m, clay band, 25mm thick

[ 5453.98

55

55.85

SANDSTONE - High strength,

slightly weathered, pale

brown/cream sandstone with

significant clay content

56

57

58

-59 59.0

COAL - Medium strength,

moderately weathered, black coal
(Young Wallsend) with bands of tuff
and carbonaceous mudstone

CARBONACEOUS SILTSTONE -
High strength, fractured, dark grey /-

carbonaceous siltstone

From 59.35m, coal laminations

46.96m: Possible DB
[47.07m: Possible DB
[47.43m: Possible DB
[47 .54m: P, 0°-10°, un,
ro

[47.6m: P, sh, un, ro, he
F47.61m: P, sh, un, ro, he
47.65m: P, 5°, un, ro, fg
to 47.68m

47.67m: J, 75°, un, he
47.78m: P, un, ro, cy
48.04m: J, 20°, un, ro
[48.37m: J, 60°, un, ro
[48.71m: P, 0°-10°, un,
ro

[49.24m: DB

[49.39m: Possible DB
[49.72m: Possible DB
[49.88m: Possible DB
[49.9m: Possible DB
50.16m: P, 5°, un, sm,

cy

50.31m: DB

50.48m: p, 5°, pl, sm,

possible DB

50.62m: DB

50.75m: J, 60°, pl, he

50.82m: J, sv, pl, he

50.94m: J, 60°, un, sm

['51m: Possible DB

[51.05m: Possible DB

m51.3m: J, 65°, un, he
51.38m: J, 10°, un, sm

[51.42m: J, 10°, un, sm

[51.46m: J, 10°, un, sm

[51.48m: J, sv, un, sm

with fr

[51.51m: J, 10°, un, sm

[61.78m: J, 75°, pl, he

[52.35m: Possible DB

[52.56m: Possible DB

[52.66m: Possible DB

[52.85m: J, 75°, un, ro,

he

52.91m: Fr

53.08m: J, 60°, un, he

(53m to9 53.15m)

53.26m: J, 55°, cu, he

53.34m: DB

53.4m: DB

53.5m: J, 75°, un, sm

53.58m: DB

53.62m: Cy filled 25mm

From 53.69m to 53.97m,

fr 10mm to 60mm

spacing

53.7m: J, 70° to sv, sm,

un, he

53.8m: J, 70° to sv, sm,

un, he

53.94m: J, 70° to sv,

sm, un, he

54.13m: P, 0°-10°, un,

ro

54.25m: J, 10°, un, ro,

calcite

54.27m: J, 20°, un, ro,

calcite

54.31m: P, 0°-10°, un,

ro

54.49m: J, 70°, un, ro,
he

54.9m: J, 75°, un, ro, he
55.7m: J, 60°, un, ro, h

=
g
g

84

C [100| 84

C [100| 96

C (100

100

C (100 87

RIG: Scout

103

DRILLER: Total (Sheddon)

LOGGED: Bear

TYPE OF BORING: Solid flight auger to 3.95m, then HQ wireline coring from 3.95m to 80.95m
WATER OBSERVATIONS: No free groundwater observed
10% water loss from 12.15m (approximately). 100% water loss at 34.8m. At 37.45m, 75% water return. Water flow from approximately

REMARKS:

37m to 47m (into and out of fractures), 100% water loss 76.3m
SAMPLING & IN SITU TESTING LEGEND CHECKED

A Auger sample pp Pocket penetrometer (kPa)

D Disturbed sample PID Photo ionisation detector Initials:

B Bulk sample S  Standard penetration test nitials:

U, Tube sample (x mm dia.) PL Point load strength Is(50) MPa

W  Water sample V  Shear Vane (kPa) i

C  Core drilling >  Water seep ¥ Water level Date:

CASING: HW to 4.0m

(/)] Douglas Partners

Geotechnics - Environment - Groundwater



BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: -- BORE No: 202

PROJECT: Proposed Residential Subdivision EASTING: PROJECT No: 39663D

LOCATION: Minmi NORTHING: DATE: 14 Apr 08
DIP/AZIMUTH: 90°/-- SHEET 7 OF 9

Description V'\?ggtf:rﬁg 2 St?eor?g(th Fracture Discontinuities Sampling & In Situ Testing

_1| Depth
Z(m) of
Strata

COAL - Medium strength,
moderately weathered, black coal
(Young Wallsend) with bands of
10mm to 200mm thick
carbonaceous mudstone and clay at
20mm to 400mm spacing
(continued)

LAMINITE - High strength, fractured,
grey/dark grey laminite with
carbonaceous laminations (80%
sandstone/20% siltstone)

a Test Results
g &
Comments

B - Bedding J - Joint
S - Shear D - Drill Break

Water
E)

Type
Core
Rec. %

H55.81m: P, 0°-10°, un,
ro

55.91m: P, 5°, pl, sm,
tuff/clay

55.96m: P, 10°, st, ro
56.12m: Fr

56.17m: P, un, ro, tuff
56.17m to 56.23m, J, C |100| 87

r6161.05

L 56.6m: Fr, sh
62

From 62.40m to 62.42m,
fragmented

56.87m: J, 60°, un, ro
57.1m: Fr

57.2m: J, sv, he, un

r 57.3m: Fr

[63 57.37m: P, sh, pl, CBS
From 63.18m to 63.19m, coal lense

57.6m: J, sv, un, ro
57.8m: J, 20°, pl, he C | 100|100
57.95m: J, sv, un, he
58m: J, sv, un, he
58.30m to 58.48, fg
along joints
58.4m: J, 75°, un, ro
58.55m: P, sh, pl, ro,
CBS MS
58.77m: P, 10°, pl, ro
59.12m: P, 10°, pl, sm
59.15m: P, sh, DB
59.16m: J, 30°, un, sm
59.18m: J, 30°, un, he
59.20m to 59.26m,
fractures
59.26m: DB
59.27m: DB
59.39m: DB
59.43m: DB
59.53m: DB
59.59m: DB
59.64m: DB
59.7m: P, 0°-10°, un, ro

-3, 80°,pl, 1o C | 100|100
: P, 0°-10°, un,

64

65

66

r67 At 66.96m, clay 15mm
r rom 66.97m to 67.05, coal

1P, 0°-10°, un,

:J, 20°, un, ro
:J,20°% un, he
1 J, 20°, pl, sm,

:J,40° un, ro

-68 1P, 0°-10°, un,

. :J, 80°, un, ro
60.80m to 60.89m,
highly fractured
61.01m: J, 30°, un, ro
61.18m: P, 0°-10°, un,
ro

61.22m: P, 0°-10°, un, C | 100100
ro

61.35m: J, 85°, pl, sm,
possible DB

62.05m: J, 40°, un, sm
62.24m: Possible DB
[§62.42m: J, 20°, pl, he

69

RIG: Scout 103 DRILLER: Total (Sheddon) LOGGED: Bear CASING: HW to 4.0m

TYPE OF BORING: Solid flight auger to 3.95m, then HQ wireline coring from 3.95m to 80.95m

WATER OBSERVATIONS: No free groundwater observed

REMARKS: 10% water loss from 12.15m (approximately). 100% water loss at 34.8m. At 37.45m, 75% water return. Water flow from approximately
37m to 47m (into and out of fractures), 100% water loss 76.3m
SAMPLING & IN SITU TESTING LEGEND CHECKED

Auger sample pp Pocket penetrometer (kPa)
Disturbed sample PID Photo ionisation detector Initials:
Bulk sample S  Standard penetration test . ’

Tube sample (x mm dia.) PL Point load strength Is(50) MPa oug as ar ners
Water sample V  Shear Vane (kPa) i - i

Core drillng > Waterseep ¥ Waterlevel Date: Geotechnics - Envirenment - Groundwater

oscwo>




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: -- BORE No: 202

PROJECT: Proposed Residential Subdivision EASTING: PROJECT No: 39663D

LOCATION: Minmi NORTHING: DATE: 14 Apr 08
DIP/AZIMUTH: 90°/-- SHEET 8 OF 9

Degree of

Weathering |- Fractpre Discontinuities Sampling & In Situ Testing

Description

_1| Depth
4 (m) of

Strata 55230
LAMINITE - High strength, fractured,
grey/dark grey laminite with
carbonaceous laminations (80%
sandstone/20% siltstone)
(continued)

a Test Results
g &
Comments

Water

(m) B - Bedding J - Joint
S - Shear D - Drill Break

Type
Core
Rec. %

2.48m: P, sh, pl, ro

3.17m: DB C | 100|100

3.8m: DB
4.07m: J, 30°, pl, he

.-71
I 4.23m: DB

o .

.62m: p, sh, un, sm,
DB?
5.73m: P, sh, un, sm,
core grind
[65.92m: P, sh, pl, ro,
DB?
6.07m: P, sh, un, sm C | 100|100
6.26m: DB
6.7m: J, 30°, un, sm,

72

F73

cy?

L66.93m: P, sh, pl, sm
[66.97m to 67.05, miltiple
fractures coal filled
L67.17m: P, sh, un, ro, di
7.31m: P, sh, un, ro, di
7.66m: P, sh, un, ro, di
7.9m: J, 40°, pl, sm
7.94m: J, 70°, pl, he
.05m: DB

.16m: DB

2m: DB

.38m: DB

.49m: DB

.69m: DB

.81m: DB

.08m: DB C [ 100|100
.29m: DB

.45m: DB

58m: DB

9.86m: DB

9.89m: DB

70.03m: DB

L70.24m: DB

L70.51m: DB

70.79m: DB

-71.08m: DB

-71.54m: DB

171.73m: DB

[72.12m to 72.22m, fault
5mm to Tmm

-72.14m: J, 2578, un, ro,
Lpossible m fr

72.15m: J, 75°, un, he
172.22m: DB

-72.8m: DB

172.96m: DB

|1 173.11m: DB C | 55|49
——=——"_1IF73.38m: J, 70°, pl, ro

[T [ [[Jcalcite (73.29m to
[ 11 |[73.46m)
| 73.82m: DB

[73.98m: DB, possible m
fr, 10°, un, ro

-74.1m: DB

[74.3m: 2?2

}“74.69m: P, 0°-10°, un,
ro

[74.85m to 75.23m, M fr,
SV, un, ro, he

}75.11m: P, 0°-10°, un,

74

75

© © © © 00 00X

-76

VOID: Water filled (when rods
lowered air pushed out)

77

78

;ggg CORE LOSS - From 78.25m to

1\78.35m [
78.68 :\ COAL - Extremely low strength,
extremely weathered, black coal,

[l

Y I

Y I

[ 79 fragmented/silty } } } } }
rom 78.4m, medium strength, b
Y I

Y I

Y I

Y I

[l |

moderately weathered, fragmented
to highly fragmented

t 78.58m, floor coal divide

RIG: Scout 103 DRILLER: Total (Sheddon) LOGGED: Bear CASING: HW to 4.0m

TYPE OF BORING: Solid flight auger to 3.95m, then HQ wireline coring from 3.95m to 80.95m

WATER OBSERVATIONS: No free groundwater observed

REMARKS: 10% water loss from 12.15m (approximately). 100% water loss at 34.8m. At 37.45m, 75% water return. Water flow from approximately
37m to 47m (into and out of fractures), 100% water loss 76.3m
SAMPLING & IN SITU TESTING LEGEND CHECKED

Auger sample pp Pocket penetrometer (kPa)
Disturbed sample PID Photo ionisation detector Initials:
Bulk sample S  Standard penetration test . ’ D ’ P t

Tube sample (x mm dia.) PL Point load strength Is(50) MPa oug as ar ners
Water sample V  Shear Vane (kPa) i - i

Core drillng > Waterseep ¥ Waterlevel Date: Geotechnics - Envirenment - Groundwater

oscwo>




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: -- BORE No: 202
PROJECT: Proposed Residential Subdivision EASTING: PROJECT No: 39663D
LOCATION: Minmi NORTHING: DATE: 14 Apr 08
DIP/AZIMUTH: 90°/-- SHEET 9 OF 9
Description V'\?ggtfeerﬁg © Stf'{eorg:lg(th .| Fracture Discontinuities Sampling & In Situ Testing
2| Depth of ST g 8| Spacing . . o |0 Test Results
(m) 945‘3‘ £ \%.‘5; (m) B - Bedding J - Joint Q LdD\C’
Strata 2 O |8%:3523 5k w2 gs | s-shear D-DritBreak | = |G 8|3 &
F2230x 5l8l8Ig2Islz| |3 35 232 A Comments
SANDSTONE - Very high strength, I I FT T Tl T TT TT o
fresh, grey sandstone with [ I [ (N w“75.28mto75.74m,Mfr,
carbonaceous laminations, spacing N I IR | [ 11 11 ]{§70°-sv,un,ro
0.1m to 1.0m (continued) Y I (Y N “75;7mto75.8m,MFr, C |55]49
1 IR L) |11 11 ][)8o° un ro
! Nl (BN Crrepe ] e fp7e 82 o 76.03m, MFr
r 8095 - - - - 1 1 1 1 1 1 1 1 1 1 1 1 L1 L1 i) kl un! ro! he
81 Bore discontinued at 80.95m, limitof | | | | | | o 77 1] [lF76.1m to 76.2m, M Fr,
i investigation RN CE et sos, un, ro, he
LT LT [ 11 'l ||78.25m: CORE LOSS:
[T LI (N 100mm
NEER NEEEN | || || |kFrom78.35m to 78.68m,
[T LI ||| || |}fgtohighlyfr
[ NERN RN | [ || [[79-31m:DB
82 RERN Pl |[EeTim DB
I 80.1m: DB
HNRRN CEErrrp et | lso78m be
RERN Pt |0 1t 11| %osem pe
[T LI (N
[T LI (N
[T LI (N
i [T LI (N
83 BEEN EERREE N IEE
[T LI (N
[T LI (N
[T LI (N
[T LI (N
[ [T LI (N
-84 [T LI (N
[ [T LI (N
[T LI (N
[T LI (N
[T LI (N
[T LI (N
i [T LI (N
8 RERN BRI
[T LI (N
[T LI (N
[T LI (N
[T LI (N
[ [T LI (N
- 86 [T LI (N
[ [T LI (N
[T LI (N
[T LI (N
[T LI (N
[T LI (N
- [T LI (N
87 NERN RN AR
[T LI (N
[T LI (N
[T LI (N
[T LI (N
i [T LI (N
| g8 [T LI (N
[ [T LI (N
[T LI (N
[T LI (N
[T LI (N
[T LI (N
L [T LI (N
89 [T LI (N
[T LI (N
[T LI (N
[T LI (N
[T LI (N
[T LI (N
Lol Ll L1l 1l

RIG: Scout 103 DRILLER: Total (Sheddon) LOGGED: Bear
TYPE OF BORING: Solid flight auger to 3.95m, then HQ wireline coring from 3.95m to 80.95m
WATER OBSERVATIONS: No free groundwater observed

CASING: HW to 4.0m

REMARKS: 10% water loss from 12.15m (approximately). 100% water loss at 34.8m. At 37.45m, 75% water return. Water flow from approximately
37m to 47m (into and out of fractures), 100% water loss 76.3m
SAMPLING & IN SITU TESTING LEGEND CHECKED

D Dishrbed tarmple BiD Pheto ioneston detedior

Isturbe: e

B Buk I S Standard i Initials: ’

D SR, ) A i )] Douglas Partners

W Water sample V  Shear Vane (kPa) . - .

C  Core drilling >  Water seep ¥ Water level Date: Geotechnics - Environment - Groundwater




DATE: 12-13/05/08

PROJECT No: 39663D
SHEET 1 OF 7

BORE No: 301

Test Results
&
Comments

ES

aoyd
% 99

Sampling & In Situ Testing

g |e
3k
D
D
D
D
D
D

90°/--

D - Drill Break

Discontinuities
B - Bedding J - Joint

S - Shear

o -———— - — — ————— ——————————————————— — —— — — — — — — — — — — —
SO ———————— e —
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OO-————————— e —

Fracture
Spacing
(m)

oo ]

SURFACE LEVEL:

EASTING:
NORTHING:
DIP/AZIMUTH:

191. A\

Rock
Strength

ubiH x3

ubiH Aiap

ubiH

wnipapy
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BOREHOLE LOG

Degree of
Weathering
2
=

Coal & Allied Operations Pty Ltd
Proposed Residential Subdivision

Description
of
Strata
rom 1.5m, increased strength and

laystone/siltstone.

A

Extremely weathered, extremely low

CLAYSTONE/SILTSTONE -
strength, grey brown

CLAY - Brown clay with some
weathered coal, M> Wp
less weathering siltstone

From 9.5m, brown

1.0

Depth
(m)

PROJECT:
LOCATION: Minmi

CLIENT:

CASING: 150mm PVC to 2.2m
Douglas Partners

Geotechnics - Environment - Groundwater

[

CHECKED

Initials:
Date:

Water level

DRILLER: Total (Sheddon)

TYPE OF BORING: Air percussion drill Om to 44.85m. HQ wireline coring from 45.05m to 63.05m.

WATER OBSERVATIONS:

Standard penetration test

PL Point load strength Is(50) MPa
Shear Vane (kPa)

PID Photo ionisation detector
\

pp Pocket penetrometer (kPa)
S

Air loss at 37.2m. 41.85m holding water. 100% water loss at 55.59mm
>  Water seep

SAMPLING & IN SITU TESTING LEGEND

Disturbed sample

RIG: Scout 103
A Auger sample
Bulk sample
U, Tube sample (x mm dia.)
W  Water sample
C  Core drilling

D
B

REMARKS:




DATE: 12-13/05/08

PROJECT No: 39663D
SHEET 2 OF 7

BORE No: 301

90°/--

SURFACE LEVEL:

EASTING:
NORTHING:
DIP/AZIMUTH:

BOREHOLE LOG

Coal & Allied Operations Pty Ltd
Proposed Residential Subdivision

PROJECT:
LOCATION: Minmi
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[2]
oL ¢
£l €
?w|y o
eDonu&m
Sl §
2
= | 0
ok ©
£
] %
2| dod
S | % 98y
€| a10D
©
D | odhy a o) o) [a)

X

©

4
2] tB
Qo §E
= S0
=} !
£ -no
<
S| 2.

2 33
Ol &3

)

o - - ]
2 ool -]
5.5~
tcm
Ca(\or.o ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘
S~ — — — —
w o

o — == = = - e e ]
ISEITY

ubiH x3
oAl
<D ubiH
S
[vag= moq
Dmorkisp| T T T T T T T T T T T T T T T T T T T T T T T T T T T T e T e e T e e e e e e e e e e e e e e e e e e e e e |

" o - """ """ " 7 ,,,y,,y,y,,y,yY,yYY,SVYV0YYVYYV

07] _.________._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._

I
e THHHHHHHI SeR e R DRSO DRE
o o4
cnlvm 1 ",y
= e —
02 msf ]
2B MWL
o MH
a= w
= m3
= €3
Ke] and x
> 55 |58 3
2 88 [ € k)
wg 2O w2 =
= - c
ZE € = Z £ Q
5 O §& O o )
o aTy wc - C -
a = NnB = o (2] £
= %5 8|2z, E H 2 > ©
o ULSOnﬂu;I -1 = © o
n qu..hl..nlwo,rI n @ e N
L “R"2F o Mg o
a woL = c = =
Zz8% E 5O G ET
O > O% 1O O o - < £
[ P = = S £ 5 3
[CR ==} n S 220}
PEGS a7 = P
<852E |22 o ED
S88gs 25 z S5
CEspx. 3 o < (]
o

S~ =

pm -

=

=] = o b b 2 e = x 2

......... | S S ST S S YT S TR SN [T ST ST SN SN SN SO SN ST SN (NN ST ST SN SN SN AT ST SO SN SN SN SN T ST SN SO ST ST SN NN ST SN SN ST ST ST SN ST SN NN SO ST SR SO ST ST ST SN SN SN SN SN ST SHNY SN SN ST ST SN [ ST ST SN TN ST SN SN SO SN (NN SN ST ST SO S SO SO S
1

CASING: 150mm PVC to 2.2m
Douglas Partners

Geotechnics - Environment - Groundwater

[

CHECKED

Initials:
Date:

Water level

DRILLER: Total (Sheddon)

TYPE OF BORING: Air percussion drill Om to 44.85m. HQ wireline coring from 45.05m to 63.05m.

WATER OBSERVATIONS:

Standard penetration test

PL Point load strength Is(50) MPa
Shear Vane (kPa)

PID Photo ionisation detector
\

pp Pocket penetrometer (kPa)
S

Air loss at 37.2m. 41.85m holding water. 100% water loss at 55.59mm
>  Water seep

SAMPLING & IN SITU TESTING LEGEND

Disturbed sample

RIG: Scout 103
A Auger sample
Bulk sample
U, Tube sample (x mm dia.)
W  Water sample
C  Core drilling

D
B

REMARKS:




DATE: 12-13/05/08

PROJECT No: 39663D
SHEET 3 OF 7

BORE No: 301

90°/--
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Fracture
Spacing
(m)

oo ]

SURFACE LEVEL:

EASTING:
NORTHING:
DIP/AZIMUTH:

BOREHOLE LOG

Coal & Allied Operations Pty Ltd
Proposed Residential Subdivision

CLIENT:
PROJECT:
LOCATION: Minmi
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CASING: 150mm PVC to 2.2m
Douglas Partners

Geotechnics - Environment - Groundwater

[

CHECKED

Initials:
Date:

Water level

DRILLER: Total (Sheddon)

TYPE OF BORING: Air percussion drill Om to 44.85m. HQ wireline coring from 45.05m to 63.05m.

WATER OBSERVATIONS:

Standard penetration test

PL Point load strength Is(50) MPa
Shear Vane (kPa)

pp Pocket penetrometer (kPa)
PID Photo ionisation detector
\

S

Air loss at 37.2m. 41.85m holding water. 100% water loss at 55.59mm
>  Water seep

SAMPLING & IN SITU TESTING LEGEND

Disturbed sample

RIG: Scout 103
A Auger sample
Bulk sample
U, Tube sample (x mm dia.)
W  Water sample
C  Core drilling

D
B

REMARKS:




DATE: 12-13/05/08

PROJECT No: 39663D
SHEET 4 OF 7

BORE No: 301

Test Results
&
Comments

ES

aoyd
% 99

Sampling & In Situ Testing
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D
D
D
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90°/--

D - Drill Break

Discontinuities
B - Bedding J - Joint

S - Shear
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SURFACE LEVEL:

EASTING:
NORTHING:
DIP/AZIMUTH:
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Rock
Strength

ubiH x3

ubiH Aiap

ubiH

wnipapy

o7 _._._._._._._._._._._._._._._._._._._._._._._._._._._._._._.I
owydess [Ty by by b b L L T T T T T T

BOREHOLE LOG

Degree of
Weathering
2
=

Coal & Allied Operations Pty Ltd
Proposed Residential Subdivision

Description
of
Strata

COAL - black coal (Young Wallsend

interbedded claystone and siltstone
Seam)

CLAYSTONE/SILTSTONE - Grey
(continued)

From 37.2m, uneven drilling,

possible goaf

Depth
(m)
37.7
39.9

PROJECT:
LOCATION: Minmi

CLIENT:

CASING: 150mm PVC to 2.2m
Douglas Partners

Geotechnics - Environment - Groundwater

[

CHECKED

Initials:
Date:

Water level

DRILLER: Total (Sheddon)

TYPE OF BORING: Air percussion drill Om to 44.85m. HQ wireline coring from 45.05m to 63.05m.

WATER OBSERVATIONS:

Standard penetration test

PL Point load strength Is(50) MPa
Shear Vane (kPa)

pp Pocket penetrometer (kPa)
PID Photo ionisation detector
\

S

Air loss at 37.2m. 41.85m holding water. 100% water loss at 55.59mm
>  Water seep

SAMPLING & IN SITU TESTING LEGEND

Disturbed sample

RIG: Scout 103
A Auger sample
Bulk sample
U, Tube sample (x mm dia.)
W  Water sample
C  Core drilling

D
B

REMARKS:




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL.: -- BORE No: 301
PROJECT: Proposed Residential Subdivision EASTING: PROJECT No: 39663D
LOCATION: Minmi NORTHING: DATE: 12-13/05/08
DIP/AZIMUTH: 90°/-- SHEET 5 OF 7
Description ve:gtf:rﬁg © St?eorg:lg(th . Discontinuities Sampling & In Situ Testing
Depth s 2 o
& (nr})) of g3 ;E; ;g; ;g;g, o B-Bedding J - Joint 8239 Test Results
IR S-Shear  D-DrilBreak | & |3 8|E° &
Strata 22Zzo0x 518181212185 i 4 Comments
COAL/CBS SILTSTONE - T T T T
Interbedded (continued) } } } } } }
LT
LT
LT
L 41 LT D
i LT
LT
LT
LT
LT
L LT
42 LT —
LT
LT
425 AMINITE - Grey laminite } } } } } }
LT
i LT
43
3 LT
LT
LT
NRERE D
LT
I LT
44 LT
L LT
LT
LT
LT
LT
i LT
_45 § § § § § § —
- 45O AVINITE - High strength, slightly I From 45.05m to 45.18m, | C | 100] 0
weathered, grey laminite N I highly fr
[ 45.29m: DB
[ 45.31m: DB
N 45.4m: DB
RN IN 45.56m: DB
46 BERI N \ig-ggngg
[ [ P
46.05m: DB
N I \46.18m: DB
[ 46.25m: DB
I I \46 48m: DB C 100|100
[ [ 46.61m: DB
[ ‘\Erom46.75mto46.77m, clay b 46.64m: DB
47 rom 46.79m to 46.81m, clay L 46.74m: DB
[ Ch 46.77m: DB
b 46.95m: DB
\47.19m:DB
} } } } } } \47.45m: DB
47.59m: DB
_ [ 47.77m: DB
L 48 [ "\ 47.91m: DB
[ (Y I 47.97m: J, 65°, pl, sm
b \48.14m: DB
(Y I h 48.38m: J, 35°, pl, sm,
I LpossMFr
8.7~ SANDSTONE - High strength, I I |48 44m: DB
r slighly weathered, fragmented, grey LT oM
49 sandstone RN IN -‘L48.58m.DB C | 100( 10
[ RN I1748.63m: J, 20°, un, sm,
RREI N Lposs DB/MFr
48.68m: J, 65°, pl, he,
[ Lposs MFr
[ 48.78m: DB
RER N ltasm: 9. 20°, pi, sm,
[ L[4l poss MFr
RIG: Scout 103 DRILLER: Total (Sheddon) LOGGED: Bear CASING: 150mm PVC to 2.2m
TYPE OF BORING: Air percussion drill Om to 44.85m. HQ wireline coring from 45.05m to 63.05m.
WATER OBSERVATIONS:
REMARKS: Air loss at 37.2m. 41.85m holding water. 100% water loss at 55.59mm
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Diurbedsample Bb Photo iomaation detector
St : Initials:
D SR, ) L B e (/)] Douglas Partners
W Water sample V  Shear Vane (kPa)
C  Core drilling > Water seep ¥ Water level Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: -- BORE No: 301
PROJECT: Proposed Residential Subdivision EASTING: PROJECT No: 39663D
LOCATION: Minmi NORTHING: DATE: 12-13/05/08
DIP/AZIMUTH: 90°/-- SHEET 6 OF 7
Description Veggtf:rg © St?eorg:lg(th .| Fracture Discontinuities Sampling & In Situ Testing
Depth 915 8| Spacing .
- P of S Tzl 11 15 | & ) ) o |oX Test Results
&l (m) g_lg‘ﬁ‘ ENEE (m) B - Bedding J - Joint g 568°\° 3
Strata 53230y 5833885 |5 82 88 | S-Stwar D-DiBea] mIOZIE | Comments
SANDSTONE - High strength, T T T T T TT 49.09m: J, 10°, un, sm, c [100] 10
slighly weathered, fragmented, grey | | | | | | F Lo poss MFr
sandstone (continued) (N I I [ 49.3m: DB
NN b L] \49.68mt050.11m,MFr,
RN L1 || || — | 70% SV, Un, rO
_ REER ORRUY L O IR st O,
L 54 T N I o poss MFr
i (N I I [ 50.64m: J, 35°, un, ro,
T N I o Poss MFr
T N I o
T N I o
T N I o 51.65m: DB/MFr C | 100|100
3 T N I o 51.77m: DB/MFr
52 T N I o
T N I o
T N I o
T N I o
T N I o
T N I o
i T N I o
-53
3 T N I o
T N I o
T N I o 53.42m: DB
T N I o sem:
T N I (N . .
i EERR CEre e ]| 33 e P A0% un. o,
- e [ressmes
RN | e orrf| 542m:08
T N I 11
T N I N “\54.61m:DB C | 100|100
T N I \ ““\54.71m:DB
[ 55 T N I | [l |'I|R54.83m: DB
I T LI \ \\\\\54.91m:DB
T S | || []]]|"55.06m: DB
cenfEE ] | ssemoe
Crr e v o T | 5559m: P, 10°, un, ro
i I [SOSN  I NN
56 560515 = [ ] .
T LT 11
T LT 11
T LT 11
T LT 11
T LT 11
57 570 From 56.8m, rubble T LT 11
L | SILTSTONE/SANDSTONE - High LT 1 N
573 strength, fragmented, grey R IR S0 IR A \ *\ [ )
“\siltstone/sandstone EREEN L T 11| 57.25m:Fr, 807 pl, sm
VOID T LT 11
T LT 11
i T LT 11
[ 58 N [ O O A N c | 100/ 100
i T LT 11
T LT 11
T LT 11
T LT 11
i From 58.65m, rubble I LT [
[ 026 o4 SILTSTONE - High strength, S | == L L B
3 fragmented, grey siltstone /— LT e Lot nl
VoD T LT 11
59'4\F T L 11
50511\ .rom 59.26, rubble RN == ] o
CLAYSTONE - Medium strength, N Y I N . o
59-76¥fresh 4 N H Bl e W B BRARREN Bavi il
[ | NN | | 11 1]
RIG: Scout 103 DRILLER: Total (Sheddon) LOGGED: Bear CASING: 150mm PVC to 2.2m
TYPE OF BORING: Air percussion drill Om to 44.85m. HQ wireline coring from 45.05m to 63.05m.
WATER OBSERVATIONS:
REMARKS: Air loss at 37.2m. 41.85m holding water. 100% water loss at 55.59mm
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Distroed sample Bib Phots ieveation deractor
IS e
B Bulk I S Standard i Initials:
D b Samo xrmas) Bl B Sreaat 555 P (/)] Douglas Partners
W Water sample V  Shear Vane (kPa) . - .
C  Core drilling > Water seep ¥ Water level Date: Geotechnics - Environment - Groundwater




DATE: 12-13/05/08

PROJECT No: 39663D
SHEET 7 OF 7

BORE No: 301

90°/--

SURFACE LEVEL:

EASTING:
NORTHING:
DIP/AZIMUTH:

BOREHOLE LOG

Coal & Allied Operations Pty Ltd
Proposed Residential Subdivision

PROJECT:
LOCATION: Minmi

CLIENT:
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CASING: 150mm PVC to 2.2m
Douglas Partners

Geotechnics - Environment - Groundwater

[

CHECKED

Initials:
Date:

Water level

DRILLER: Total (Sheddon)

TYPE OF BORING: Air percussion drill Om to 44.85m. HQ wireline coring from 45.05m to 63.05m.

WATER OBSERVATIONS:

Standard penetration test

PL Point load strength Is(50) MPa
Shear Vane (kPa)

pp Pocket penetrometer (kPa)
PID Photo ionisation detector
\

S

Air loss at 37.2m. 41.85m holding water. 100% water loss at 55.59mm
>  Water seep

SAMPLING & IN SITU TESTING LEGEND

Disturbed sample

RIG: Scout 103
A Auger sample
Bulk sample
U, Tube sample (x mm dia.)
W  Water sample
C  Core drilling

D
B

REMARKS:




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: -- BORE No: 303

PROJECT: Proposed Residential Subdivision EASTING: PROJECT No: 39663D

LOCATION: Minmi NORTHING: DATE: 14-20/05/08
DIP/AZIMUTH: 90°/-- SHEET 1 OF 8

L Degree of Rock
Description Wegthering : Strength
u_:' Depth

T
(m) of :
Strata
SILTY CLAY - Light brown silty clay

with some sand, and dark brown
weathered coal, M<Wp

Discontinuities Sampling & In Situ Testing

a Test Results
g &
Comments

B - Bedding J - Joint
S - Shear D - Drill Break

Type
Core
Rec. %

14

COAL - Dark brown weathered
coal/carbonaceous mudstone

3.5

SILTSTONE - Grey siltstone with
carbonaceous laminations

From 4.1m, medium strength,
slightly weathered

4.65

CLAYSTONE - Medium to high
L strength, slightly weathered, grey
r5 claystone

rom 5.05m to 5.17m, high strength,
moderately weathered, red brown
volcanic inclusion

C [100]| 80

rock
rom 5.75m, low strength /—
SILTSTONE - Medium strength,
slightly weathered to fresh, grey
siltstone
rom 6.6m to 6.9m, rotational
- 6.9h shearing of rock from jamming in
"7 708 J

\zrom 5.7m to 5.8m, heat affected

6.9m: CORE LOSS:
150mm

barrel
CORE LCSS - (Possibly at 5.75m to
5.9m)
CLAYSTONE - Medium strength,

7.7 slightly weathered, grey claystone
- SILTSTONE - Medium to high
8 strength, slightly weathered, grey
827 siltstone
’ rom 8.2m, very low to low strength,
moderately weathered

C [100| 92

\8.57m: J, 35° un, ro, Fe
\8.61m: J, 35° un, ro, Fe
8.75m: Core Loss, 01.m
CORE LOSS: 100mm
8.9m: J, 40°, un, ro, Fe

F_rom 8.9m to 9.07m, c |95 60
highly fr

\9.3m: DB

I\

47m: DB
L

875 SANDSTONE - High strength, fresh,/

8.85_\\grey sandstone 7

CORE LOSS - From 8.75m to
8.85m

LAMINITE - High strength, fresh,
grey laminite

From 9.7m to 9.9m,

RIG: Scout 103 DRILLER: Total (Sheddon) LOGGED: Bear CASING: HW to 4.0m
TYPE OF BORING: Solid flight auger to 4.0m. HQ wireline coring 4.1m to 65.85m
WATER OBSERVATIONS: No free groundwater observed

REMARKS: At 13.1m, 100% water loss. Return at 14m using drilling mud. 40.03m, 100% water loss. Return at 40.65m using drilling mud. No water in
hole from void

SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp Pocket penetrometer (kPa)
D  Disturbed sample PID Photo ionisation detector Initials:
B Bulk sampl S Standard penetration test nitials: ’
e i) L B et 5 pa )] Douglas Partners
W  Water sample V  Shear Vane (kPa) - i
C__ Core drilling > Water seep ¥ Waterlevel Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: -- BORE No: 303

PROJECT: Proposed Residential Subdivision EASTING: PROJECT No: 39663D

LOCATION: Minmi NORTHING: DATE: 14-20/05/08
DIP/AZIMUTH: 90°/-- SHEET 2 OF 8

Degree of

Weathering |- Discontinuities Sampling & In Situ Testing

Description

_1| Depth
T (m) of
Strata 55230

T

\

\

\

a Test Results
g &
Comments

B - Bedding J - Joint
S - Shear D - Drill Break

\igwighly fr, ca, Fe

.95m: M, fr, sv, pl, ro
From 10.3m to 10.45m,
fr

From 10.45m to 10.6m,
sv, MFr

1 10.7m: J, 80°, pl, ro,

Water
Type
Core

Rec. %

TOOT LAMINITE (Continued)

From 10.3m to 10.45m, claystone,
10.52 R low strength, highly weathered
CLAYSTONE - Medium strength,

L moderately to slightly weathered,
-11 grey claystone with bands of orange
[ brown weathering

(@)

95 | 60

| poss MFr

10.87m: J, 80°, un, ro
it10.93m: DB

L10.97m: DB

11.25m: J, 75°, pl, sm,
| poss MFr

M11.28m: DB

I 11.38m: J, 75°, pl, sm,
.‘Lposs MFr

At 12.07m, coal lens
rom 12.08 to 12.21, very low to low
strength, highly weathered
t 12.23m, coal lens
12771 From 12.3m, with siltstone /1
F13 SANDSTONE - Low strength, highly
[ \t: moderately weathered, orange

11.4m: DB
L11.45m: J, 75°, pl, sm, C | 100 65
poss MFr

F11.52m: DB

11.57m: DB

11.62m: P, sh, un, ro, Fe
$11.82m: P, sh, un, ro, Fe
11.98m: P, sh, un, ro,
Foal

brown sandstone

t 13.1m, 100% water loss 12.15m: P, sh, un, ro, he
From 12.33m to 12.56m,
P, sh, 5°, un, ro, Fe
spacing 10mm to 60mm
%12.45m: J, 80°, pl, he
12.67m: P, 10°, un, ro,
Lhe

12.77m: P, 15°, un, ro,
Lhe

12.93m: P, 5°, un, ro
From 12.93m to 13.65m,
MFr 60°, sv, un, ro, fe
(13.65m: P, 5°, un, ro
[13.85m: DB

F14.06m: DB C |100| 96
~14.26m: DB

~14.46m: DB

-15.11m: Parallel p, 15°,
\_pl, he

15.16m: Parallel p, 15°,
Lpl, he

15.24m: P, 15°, un, ro,

From 13.65m, medium to high
L strength, moderately to slightly
-14 weathered, grey and orange brown
[ with carbonaceous laminations

At 14.27m, weak, weathered lens

At 14.77m, weak, weathered lens

From 15.11m to 15.16m, low
strength, highly to moderately
weathered inclusion

— T

From 16.41, high strength M?IS 31m: DB

115 64m: DB
H6.04m: DB

16.15m: J, sv, un, sm,
1\_Fe

L16.41m: DB

[16.81m: P, sh, pl, sm, di C | 100100
L16.99m: DB

17.15m: DB

17.73m: P, 5°, un, ro, Fe
17.76m: DB

17.78m: DB

17.81m: DB C | 100 90
17.83m: DB

17.91m: J, 50°, un, ro
18m: Fr, 5°, un, ro
18.16m: DB

From 18.2m to 18.27m,
Fr, sh-sv, un, ro, Fe
\18.35m: DB

18.43m: J, 50°, pl, sm C 100|100
19.1m: J, 65°, pl, ro, Fe
19.2m: DB
19.3m: J, 35°, pl, ro

\ 19.55m: J, 65°, pl, ro, Fe

RIG: Scout 103 DRILLER: Total (Sheddon) LOGGED: Bear CASING: HW to 4.0m
TYPE OF BORING: Solid flight auger to 4.0m. HQ wireline coring 4.1m to 65.85m
WATER OBSERVATIONS: No free groundwater observed

REMARKS: At 13.1m, 100% water loss. Return at 14m using drilling mud. 40.03m, 100% water loss. Return at 40.65m using drilling mud. No water in
hole from void

SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample ppI:D Eﬂcl‘(et penettromdet?r (tkPa)
D  Disturbed sample Pl oto ionisation detector Initials:
B Bulk sampl S Standard penetration test nitials: ’
e i) L B et 5 pa )] Douglas Partners
W  Water sample V  Shear Vane (kPa) i - i
C__ Core drilling > Water seep T Water level Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: -- BORE No: 303
PROJECT: Proposed Residential Subdivision EASTING: PROJECT No: 39663D
LOCATION: Minmi NORTHING: DATE: 14-20/05/08
DIP/AZIMUTH: 90°/-- SHEET 3 OF 8
i Degree of Rock - . - - -
Description Wegthering 2 Strength | & I;raac(t:liJnre Discontinuities Sampling & In Situ Testing
5| Depth of ST |w o . . o | 0|n | TestResults
m ©alz3 g 2= (m) B - Bedding J - Joint 8|27, °
m) 5718325285k ao gs | S-shear D-Dritbreak | & |3 §|E &
Strata EES5ee| |nsl3fEsls) 5 55 B3 " P Comments
20.01 SANDSTONE (Continued) ; ; ; ; ; ; ; ; ; ; ; H ; *19.68m: DB
RN EEN R C | 1001100
I I (N 20.45m: J, 65°, pl, ro, Fe
I I (N \
I I (N \ 20.85m: DB, 15°
L — .85m: DB,
21 } } } } } } } } } } } [ } \'From 20.93m to 20.98m,
[ || EEEIR ol Fr/J at 60° and 50°, un,
NN R IR A (i
o169 I I R | o1 62m: DB
: . ; T LA T -oZm:
i CORE LOSS - Possibly goaf | | | ‘ | ‘ 1.69m: Core Loss,
F22 0.45m CORE LOSS:
2914 ! | ! 450mm C | 8|75
SILTSTONE AND CLAY - Extremely | =—=——a| ~ 1 ! T ‘
223211 jow to medium strength, extremely to "'J‘ I ‘ J‘ I ‘
highly weathered =l [ 1] \ 22.41m: P, 5°, un, ro
rom 22.2m, siltstone, high strength, I L ‘
fragmented [ [ | 22.72m: P, 5°, un, sm
r 2.8m: P, sh, un, ro
L 2322.99HFrom 22.26m, very low to low Il . Ll ‘ ey
- sirength, highly weathered INRNEN BN IR \ngOmZZ-Bm‘OZZ-ggm'
23.31HICOAL - Medium strength, } } B } } } i } } } 3.01m: J, 80°, pl, sm
2358 ?;g:jde;aef:%)weathered, black coal || RE1IRE | 23.45m: J, sv, st, ro
rom 22.41 to 22.48m, very low to } } } } } — } } } } } } } Zgg?mgg
[ o4 low strength, highly weathered ERRR - RREI N ‘ 3.72m: DB
3 rom 22.52m to 22.58m, extremely BERE . L ‘ 3.8m: MFr, 80°, sv, cu,
low to very low strength, extremely to crr =t | sm
ighly weathered RERE = EEEE IR | 3.94m: DB
rom 22.75m to 22.8m, tuff o= ‘ 4m: DB R
SILTSTONE - High strength, EEEE I EEEE IR Sﬁq'osm‘ MF, 80°, un,
s ragmented, grey siltstone R ENE | Rt ER RN AR \ 4.14m: DB
L COAL - Medium strength, RN e \ L24'23m: MFr, sv,un,sm | | 00| g8
ﬂmoderately weathered coal (yard IR | ] I \ jggthAE 2
seam) o= e f -26m: MFr, 20°, sv,
- un, sm
SILTSTONE-ngh strength, } } } } } T } } } } } } } 4.27m: MFr, 20°, sv,
ragmented, grey siltstone — un, sm
L rom 24.3m to 24.4m, heat affected U [ ‘ 4.3m: MFr, 20°, sv, un,
26 rom 24.79m to 24.88m, heat S | sm .
[ affected [ R | P AR R Y A 4.31m: MFr, 20°, sv,
RN | R AR A Y A u2,4smMF20
R ENE | Rt ER RN AR Am: MFr, 20°, sv, un,
[ | el SEEN NN N \ sm .
2665 =ORE LOSS - Possibly goaf [ N uﬁ-4s3n’1": MFT, 20°, sv,
7 } | ! ‘ } } | | | } } 124.48m: MF, 20°, sv,
3 un, sm
ZERN LTI || 24.62m: MFr, 20°, sv, C |30 0
274 I I un, sm (some pl)
SILTSTONE/CLAYSTONE - IR =N I \ 24.65m: MFr, 20°, sv,
Medium strength, slightly b R ‘ un, sm (some pl)
weathered, grey siltstone/claystone | EE‘ | = NN RN | [24.66m: J, 40°, un, ro
[ o \From 27.75m to 27.88, very low to IR =EE IR | [24.67m: MFr, 20°, sv,
L medium strength, highly to e e | un, sm (some pl)
moderately weathered, with clay cob b= | uﬁjszr;n'(s'\g;rézp(l))’svy
rom 28.02m to 28.05m, clay I __:_ N \ 4i75m: MFr, 20°, sv,
rom 28.13m to 28.15m, clay [BERY LN e == A I \ un, sm (some pl)
rom 28.15m, high strength N I I \ 4-81m:(MFr, 2?)", sV, C |100] 87
3 . . AN A s B RO Y RO \ un, sm (some pi
[ 29 rom 28.17m to 28.43m, fine cracks N REE=REEE 1B | 4.85m: MFr, 20°, sv,
L rom 28.45m to 28.6m, heat i
- un, sm (some pl)
L affected A - I \ 4'88m: MFr, 20°, sv.
rom 29.0m to 16m, heat affected I N = R I | un, sm (some pl)
AN [ e S AR \ 4.89m: J, 80°, pl, sm
AN A s B RO Y RO \ 4.93m: MFr, 20°, sv,
e e L \ un, sm (some pl)
L E | From 26.22m to 26.41m, | © | 100] 70
RIG: Scout 103 DRILLER: Total (Sheddon) LOGGED: Bear CASING: HW to 4.0m

TYPE OF BORING: Solid flight auger to 4.0m. HQ wireline coring 4.1m to 65.85m
WATER OBSERVATIONS: No free groundwater observed

REMARKS: At 13.1m, 100% water loss. Return at 14m using drilling mud. 40.03m, 100% water loss. Return at 40.65m using drilling mud. No water in
hole from void

SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp Pocket penetrometer (kPa)
D  Disturbed sample PID Photo ionisation detector Initials:
B Bulk sampl S Standard penetration test nitials: ’
e i) L B et 5 pa )] Douglas Partners
W  Water sample V  Shear Vane (kPa) - i
C__ Core drilling > Water seep T Water level Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: -- BORE No: 303

PROJECT: Proposed Residential Subdivision EASTING: PROJECT No: 39663D

LOCATION: Minmi NORTHING: DATE: 14-20/05/08
DIP/AZIMUTH: 90°/-- SHEET 4 OF 8

Degree of Rock

Weathering Discontinuities Sampling & In Situ Testing

Description

_1| Depth
Zl (m) of
Strata 53230
30.0] SILTSTONE/CLAYSTONE
(Continued)

a Test Results
g &
Comments

B - Bedding J - Joint
S - Shear D - Drill Break

Graphic
Lo

Water
Type
Core

Rec. %

fg to highly fr
6.5m: J, 80°, pl, sm
6.57m: MFr, 20°, un,
sm
[26.6m: J, 20°, pl, sm
[26.65m: Core loss,
0.75m CORE LOSS:

(@)

100 70
From 30.43m to 30.57m, fine
cracking

rom 30.7m to 30.82m, chalky

31 | From 30.88m to 30.12m, fine
[ cracking

At 31.33m, clay (15mm)

8.3m: P, 5°, un, sm C |100] 65
8.34m: MFr, sv, pl, sm
8.38m: DB

8.39m: DB

8.46m: P, sh, pl, he, cy
(@ filled (5mm)

8.6m: P, sh, un, ro, cy
i filled (10mm)

‘\Qt 31.7m, clay (5mm)

[ 35 t 31.74m, clay (10mm)

'\:t 32.58m, clay (10mm)
t 32.62m, clay (5mm)

[33 8.79m: J, sv, un, he,

i poss MFr (28.66m to

34 )
I 9.35m: J, 75°, pl, ro C [100] 33

[35 9.86m: Fr, sv, pl, sm (x
2)

9.93m: DB

30m: DB

30.05m: DB

30.1m: J, 75°, un, sm,
poss MFr (30.0m to
30.2m)

30.13m: J, 80°, un, he
#30.14m: DB

From 30.16m to 30.18m,
fg

30.2m: DB

30.25m: DB C |100]| 62
From 30.25m to 30.38m,
MFr, sv

30.35m: J, 70°, pl, sm,
poss MFr

30.77m: J, 10°, un, sm,
poss DB

30.85m: P, sh, st, sm,
poss Fr

30.86m: DB

30.9m: DB

31.24m: P, 5°, un, ro,
poss Fr C |100| 26
31.26m: Fr, 5°, un, ro
31.29m: P, sh, un, sm,
cy filled (10mm)
31.3m: J, 60°, un, ro

From 35.65m to 35.97m, moderately
L weathered, medium to low strength
36

From 36.32m to 36.4m, fine cracks

37

38

At 38.65m, pale grey
[ 39

I31.54m: J, sv, un, sm,

il ca (31.44m to 31.64m)
31.55m: Fr, 10°, un, ro
(wedge)

31.6m: J, 80°, un, he, ca
[31.65m: J, 15°, pl, sm,

39.65

SANDSTONE - High strength,
slightly weathered, pale grey

RIG: Scout 103 DRILLER: Total (Sheddon) LOGGED: Bear CASING: HW to 4.0m
TYPE OF BORING: Solid flight auger to 4.0m. HQ wireline coring 4.1m to 65.85m
WATER OBSERVATIONS: No free groundwater observed

REMARKS: At 13.1m, 100% water loss. Return at 14m using drilling mud. 40.03m, 100% water loss. Return at 40.65m using drilling mud. No water in
hole from void

SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp Pocket penetrometer (kPa)
D  Disturbed sample PID Photo ionisation detector Initials:
B Bulk sampl S Standard penetration test nitials: ’
e i) L B et 5 pa )] Douglas Partners
W  Water sample V  Shear Vane (kPa) - i
C__ Core drilling > Water seep ¥ Waterlevel Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: -- BORE No: 303
PROJECT: Proposed Residential Subdivision EASTING: PROJECT No: 39663D
LOCATION: Minmi NORTHING: DATE: 14-20/05/08
DIP/AZIMUTH: 90°/-- SHEET 5 OF 8
i Degree of Rock - . - - -
Description Wegth ering |- Strength | & I;ractyre Discontinuities Sampling & In Situ Testing
| Depth f S grTer T T e = ©Pacing . . ® Test Results
2l (m) ol c9l:3 g 25T (m) B - Bedding J - Joint g (ecia o
Strat 6713RL I8 EEZL ue 'ag | s-shear D - Drill Break > 18 8|8 &
rata B S8 |58812285 5 S5 58 i Comments
o e T T E
N ; 31.69m: J, 10°, un, ro, ;
40.0 COdAL-tIVIIedlumﬂ?trer;gttr’}, \ coal RERRE I oy c | el 57 Cave in
moderately weathered, black coal ERRRE Lo 31.85m: J, 60°, sv, un,
\COAL (Continued) , RN ‘ | ‘ g(z] 86m: J. 80°
RUBBLENOID [ O I O | oem: ., 89, un, 1o
L 31.93m: J, 10°, un, sm
L 41 LT [ possDB’ P
[ A COAL - Medium strength, FEnt ‘ — 132 .02m: MFr, 50°, sv,
moderately weathered, black coal N I LT |fun, he (31.93mto
I \ \ h3211m) C | 70| 57
I [ 11 | |I32.2m: MFr, sv, un, he,
T [ ca (32.09m to 32.31m)
i RN [ ‘ 32.31m: Fr, sh, 5°
L42 32.39m: Fr, sh, 5°
o L] T S
4> 5|1 SILTSTONE - Medium to high EEREE Lol ien e 3231t
4235 strength, slightly weathered, grey ’: — L TR Bt J32.55m) .
42.42’ siltstone [§32.45m: Fr, sh, 5
el AR RN I \ | | Hr32.55m: Fr, sh, 5°
[ RUBBLE/NOID 1 \ | | [32.65m: DB
r i T 32.67m: DB
[ 4342.98h|COAL - Medium strength, I O S M [ : ;
43 -\\moderatelyweathered, black coal I_ o | gg?gquJggo uﬁn;nm
1| SILTSTONE - High strength, slightly —frrrprr ' W28tmDB
[l\weathered, grey siltstone = Il ‘ Il 32.96m: DB c | oal 87
= \ |l |&33.05m: P, sh, un, ro, ¢
CARBONACEOUS SILTSTONE - — N ol (5mm) » Sh, un, ro, ¢y
High strength, moderately . .
5 -\weathered, dark grey carbonaceous N N Lorr 3?:’330075"”1\"'::;331"1 sm, pl
44 siltstone with bands of coal (medium — e Lo (33 bgr:?; o Im)m
strength, moderately weathered, = Lo flod » S, pl, sm, ¢y
black) 5mm to 50mm spacing — [ 3311m: P, sh, pl, sm, cy
rom 43.25m to 43.35m, coal T I Lo filled e
rom 43.39m to 43.61m, coal C— } } } Ll From 33.11m to 33.28m,
I rom 43.77m to 43.83m, coal —- MFr/J, sv, un, sm, he, ca
45, .| |[From 44.1m t0 44.34m, coa . LD REaaem: 10t un,sm,
’ rom 44.5m to 44.66m, extremely —— | | From 33.36m to 33.39m,
low to very low strength, extremely to R | ‘ P, sh, 5°, pl, sm, di
highly weathered b I | 33.43m: DB
ltErom 44.66m to 45.1m, coal — N ‘ gf;grgélz?m 0 33.95m
[ LAMINITE - Medium strength,_ B [ ] \ MFr, sv, .un, sm (50.mm ’
L 46 lightly weathered, grey laminite ) I \ spacing)
[ rom 45.14m to 45.19m, very low to X |1 \ 33.74m: DB C [100| 76
low strength, highly weathered ] I \ 33.9m: MFr, 19", un, ro
rom 45.19m, high strength, fresh BEEX |1 \ 3?-96'“3 P, 10° un, sm,
rom 45.56m to 45.6m, coal _ } } } 34.05m: P, sh, un, sm.
] \?mmatlons =] N ‘ poss DB
L a7 rom 46.66m to 46.8m, heat R 34.1m: P, 10°, pl, sm, cy
3 affected F—1 I ‘ i veneer
NFrom 47.17m to 47.2m, very low [ - } } } (3:?421% Qggig%;")‘ ro
1t th, highl th t ] : :
jsoirr?tr;g ,nighly weathered, due to ] |1 \ From 34.35m to 34.5m,
[~ | \ MFr, sv, un, he (50mm
rom 47.46m, clay (10mm) R L ‘ spacing)
I OO || ‘ 34.53m: J, 65°, un, ro
[48 — 34.55m: DB
: OO } } } 34.57m: DB
F 48.27m to 48.4 | XX 34.65m: J, 60°, pl, sm
|arr?1ri?1at§>nsm 0 48.45m, coa X L]l From 34.65m to 34.75m,
H [ \ Fr
EE I \ 34.89m: DB C |[100] 92
L [ -1 | \ From 35.0m to 35.55m,
49 ] MFr/J, sv, un with
[ XX } } } secondary fracturing
[ 35.6m: J, 60°, un, sm,
- [ \ ca
EE I ‘ 35.61m: MFr, sv, un, sm
[~ - [ \ 35.65m: DB
OO || \ 35.69m: J, 60°, un, he
I~ || | 35.81m: J, 10°, un, sm,

RIG: Scout 103
TYPE OF BORING: Solid flight auger to 4.0m. HQ wireline coring 4.1m to 65.85m
WATER OBSERVATIONS: No free groundwater observed

DRILLER: Total (Sheddon)

LOGGED: Bear

REMARKS:
hole from void
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp Pocket penetrometer (kPa)
D  Disturbed sample PID Photo ionisation detector Initials:
B Bulk sample S  Standard penetration test nitials:
U, Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W  Water sample V  Shear Vane (kPa) i
C  Core drilling >  Water seep ¥ Water level Date:

CASING: HW to 4.0m

At 13.1m, 100% water loss. Return at 14m using drilling mud. 40.03m, 100% water loss. Return at 40.65m using drilling mud. No water in

(/)] Douglas Partners

Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: -- BORE No: 303

PROJECT: Proposed Residential Subdivision EASTING: PROJECT No: 39663D

LOCATION: Minmi NORTHING: DATE: 14-20/05/08
DIP/AZIMUTH: 90°/-- SHEET 6 OF 8

Degree of

Weathering |- Fractpre Discontinuities Sampling & In Situ Testing

Description

_1| Depth
Z(m) of
Strata 2230
50.0]" From 50.m to 50.04m, heat affected
LAMINITE (Continued)

Water

(m) B-Bedding J - Joint g | TestResults

;|G R
8o gg | S-Shear D -Drill Break ?g“’ &
5SS o< Comments
T
|
|
|
\

Type
Core
Rec. %

poss DB

35.82m: J, sv, un, he,
poss MFr

35.9m: P, 5°, un, sm, di
From 35.98m to 36.23m,
J, un, sm, ca

35.99m: J, sv, pl, sm
36.03m: J, sv, pl, sm
36.08m: J, 45°, un, ro
36.22m: J, 80°, un, ro

(@)

100| 92

51

From 36.47m to 36.8m,
P and fr, spacing 5mm c [100]| 96
to 50mm

36.93m: DB

37.02m: DB

From 37.07m to 37.15m,
sv, un, he

37.15m: J, 10°, un, ro,
Fe

37.28m: J, 35°, un, ro,
Fe

37.37m: J, sv, un, sm
37.53m: J, 65°, pl, sm,
Fe

37.58m: J, 70°, pl, sm,

52

From 52.23m to 52.27m,
affected/stain

53

37.73m: DB C | 100|100
38m: J, 25°, un, ro
38.05m: J, 40°, un, sm,
cy veneer

From 38.15m to 38.28m,
Fr, spacing 20mm
38.32m: J, 80°, pl, sm
(38.28m to 38.34m)
poss MFr

38.35m: J, sv, un, sm
(38.28m to 38.41m)

- 54

55

38.48m: J, sv, un, sm C | 100|100
(38.36m to 38.65m)
poss MFr

38.55m: J, sv, pl, sm
(38.5m to 38.65m) poss
MFr

38.6m: J, 60°, sv, cu, sm
(38.48m to 38.65)
38.75m: J, 80°, un, sm,

56

57

39.42m: J, sv,pl,sm,Fe | ¢ | 50 | 50
(39.3m to 39.54m)
39.45m: J, 8578, un,

sm, Fe (39.38m to
39.52)

39.54m: P, sh, un, he, cy
filled

39.65m: J, 60°, pl, un
39.88m: J, sv, pl, ro
39.9m: P, 5°, un, ro, di
From 41.4m to 41.35m,
di, P, sh-10° un, sm
spacing 10mm to 50mm C | 50 | 37
41.93m: J, 60°, sv, un,
ro (41.83m to 42.05m)
42.2m: Core loss, 0.15m
42.45m: J, 75°, un, sm,
Fe

42.46m: Fr, 75°, un, he,

57.52

VOID

58

56.25 From 58.25m, rubble

59

-

RIG: Scout 103 DRILLER: Total (Sheddon) LOGGED: Bear CASING: HW to 4.0m
TYPE OF BORING: Solid flight auger to 4.0m. HQ wireline coring 4.1m to 65.85m
WATER OBSERVATIONS: No free groundwater observed

REMARKS: At 13.1m, 100% water loss. Return at 14m using drilling mud. 40.03m, 100% water loss. Return at 40.65m using drilling mud. No water in
hole from void

SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp Pocket penetrometer (kPa)
D  Disturbed sample PID Photo ionisation detector Initials:
B Bulk sampl S Standard penetration test nitials: ’
e i) L B et 5 pa )] Douglas Partners
W  Water sample V  Shear Vane (kPa) - i
C__ Core drilling > Water seep ¥ Waterlevel Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: -- BORE No: 303

PROJECT: Proposed Residential Subdivision EASTING: PROJECT No: 39663D

LOCATION: Minmi NORTHING: DATE: 14-20/05/08
DIP/AZIMUTH: 90°/-- SHEET 7 OF 8

Description V'\?ggtf:rﬁg Rock Fracture Discontinuities Sampling & In Situ Testing

_1| Depth
Z(m) of
Strata 222z
LITI=Zmuwuw
6001 SILTSTONE/CLAYSTONE/RUBBLE | T
\

a Test Results
g &
Comments

Water

(m) B - Bedding J - Joint
S - Shear D - Drill Break

Type
Core
Rec. %

[IFe
60.25H - Extremely low to very low strength, [42.49m: P, 10°, un, ro,
60.35] extremely weathered to highly
weathered,

siltstone/claystone/rubble

[ SILTSTONE/CLAYSTONE

- 61 (Continued)

L 1,25 SILTSTONE - Medium to high

: -\strength, slightly weathered, I—
61.5|siltstone

\VOID

L COAL - Medium strength,

62 |moderately weathered, black coal

SANDSTONE - High to very high

strength, fresh, grey sandstone

|| : Graphic
M Lo

——

cy
[42.56m: J, 60°, un, he,
Fe

42.59m: P, 5°, un, ro, Fe
42.62m: J, 55°, un, ro,

[42.65m: P, 10°, pl, ro,
42.68m: P, 10°, pl, ro, C | 50| 37

=

42.79m: P, sh, pl, ro,

42.83m: J, 70°, pl, he
42.89m: J, 30°, pl, he,

From 42.98m to 43.03m,
Fg

42.95m: P, 5°, un, ro,
coal

43.11m: P, 5°, un, ro
43.22m: P, 5°, un, ro
From 43.3m to 43.48m,
P/Fr, sh -5°, un, ro

63

From 44.75m to 45.1m,
highly fractured
45.14m: P, sh, un, ro,
poss DB

45.19m: P, sh, un, ro, C | 100100

- 64

45.26m: P, 5°, un, ro
:DB

45.43m: DB

[ 65 45.56m: DB

46.6m: J, 50°, pl, sm
46.7m: J, 40°, un, he
[46.88m: J, 20°, un, ro,
poss DB/Fr

[46.96m: J, 20°, un, ro,
poss DB/Fr

[47.08m: J, 20°, un, ro,
poss DB/Fr

[47.17m: J, 30°, un, ro
[47.2m: J, 40°, un, ro
[47.34m: DB

[47.48m: J, 75°, pl, sm
[47.56m: J, 30°, un, sm
[47.74m: DB

[48m: DB

[48.15m: DB

[48.35m: DB

[48.61m: DB

[48.77m: DB

[48.87m: DB

[48.93m: DB

[49.04m: J, 25°, pl, sm
[49.09m: J, 20°, un, ro,
coal

[49.22m: DB

[49.36m: DB

[49.41m: DB

[49.5m: DB

[49.66m: DB

[49.71m: DB

[49.82m: DB

[50.04m: P, 5°, cu, ro

65.85
66

Bore discontinued at 65.85m, limit of
investigation

67

68

69

RIG: Scout 103 DRILLER: Total (Sheddon) LOGGED: Bear CASING: HW to 4.0m
TYPE OF BORING: Solid flight auger to 4.0m. HQ wireline coring 4.1m to 65.85m
WATER OBSERVATIONS: No free groundwater observed

REMARKS: At 13.1m, 100% water loss. Return at 14m using drilling mud. 40.03m, 100% water loss. Return at 40.65m using drilling mud. No water in
hole from void

SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp Pocket penetrometer (kPa)
D  Disturbed sample PID Photo ionisation detector Initials:
B Bulk sampl S Standard penetration test nitials: ’
e i) L B et 5 pa )] Douglas Partners
W  Water sample V  Shear Vane (kPa) i - i
C__ Core drilling > Water seep ¥ Waterlevel Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL: -- BORE No: 303

PROJECT: Proposed Residential Subdivision EASTING: PROJECT No: 39663D

LOCATION: Minmi NORTHING: DATE: 14-20/05/08
DIP/AZIMUTH: 90°/-- SHEET 8 OF 8

Description Veggtf:rgg Rock Fracture Discontinuities Sampling & In Situ Testing

_1| Depth
Zl (m) of
Strata 55230

a Test Results
g &
Comments

Graphic
Lo

Water

(m) B - Bedding J - Joint
S - Shear D - Drill Break

Type
Core
Rec. %

[50.25m: DB

[50.3m: J, 80°, pl, sm, he
[50.71m: J, 30°, un, sm
[50.8m: J, 80°, un, sm
[50.84m: J, 20°, un, sm
50.98m: DB

51.42m: DB

51.71m: DB

51.87m: DB

52.05m: DB

53.1m: DB

53.92m: DB

54.23m: DB

54.53m: DB

54.76m: DB

54.86m: DB

54.95m: DB

55.3m: DB

55.68m: DB

56.18m: DB

56.34m: DB

56.51m: DB

56.7m: DB

57.34m: DB

57.43m: DB

From 59.9m to 60.25m,
0.02m

8
I
|
|
|
|
: |
+71 ‘
: |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
\ 2.22m: DB
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
\

72

F73

2.75m: DB
3.11m: DB
3.36m: DB
4.14m: DB
4.42m: DB
5.31m: DB
5.41m: DB

74

75

-76

77

78

79

RIG: Scout 103 DRILLER: Total (Sheddon) LOGGED: Bear CASING: HW to 4.0m
TYPE OF BORING: Solid flight auger to 4.0m. HQ wireline coring 4.1m to 65.85m
WATER OBSERVATIONS: No free groundwater observed

REMARKS: At 13.1m, 100% water loss. Return at 14m using drilling mud. 40.03m, 100% water loss. Return at 40.65m using drilling mud. No water in
hole from void

SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp Pocket penetrometer (kPa)
D  Disturbed sample PID Photo ionisation detector Initials:
B Bulk sampl S Standard penetration test nitials: ’
e i) L B et 5 pa )] Douglas Partners
W Water sample V  Shear Vane (kPa) - .
C__ Core drilling > Water seep ¥ Waterlevel Date: Geotechnics - Environment - Groundwater




DATE: 26-27/05/08

PROJECT No: 39663D
SHEET 1 OF 7

BORE No: 305

Test Results
&
Comments

ES

aoyd
% 99

Sampling & In Situ Testing

g |e
& |3
D
D
D
D
D

90°/--

D - Drill Break

Discontinuities
B - Bedding J - Joint

S - Shear

o -————— - ————————————————————————— — —— — — — — — — — — — — —
SO ————————

- - ——————————————————————— —— ————— — ——— ——— — — — — — — — — — — — — — — — — — — —
OO ———————— e —

Fracture
Spacing
(m)

oo ]

SURFACE LEVEL:

EASTING:
NORTHING:
DIP/AZIMUTH:

191. A\

Rock
Strength

ubiH x3

ubiH Aiap

ubiH

wnipapy

07 NN\ Y Lttt
olydes III_N_N_N_u_u_u_u_u_u_u_u_u_u_u_u_u_u_u_u_u_u_u_u_u_u_u_u_u_u_

BOREHOLE LOG

Degree of
Weathering
2
=

Coal & Allied Operations Pty Ltd
Proposed Residential Subdivision

Description
of
Strata

SILTY CLAY - Brown silty clay with
SILTSTONE/SANDSTONE - Grey

some sand, moist
COAL - Highly weathered, dark

brown weathered coal

0.5
25

Depth
(m)

PROJECT:
LOCATION: Minmi

CLIENT:

CASING: 150mm PVC to 3.0m
Douglas Partners

Geotechnics - Environment - Groundwater

[

CHECKED

Initials:
Date:

Water level

DRILLER: Total (Sheddon) :
TYPE OF BORING: Blade bit-air to 3.0m, air-115mm hammer from 3.0m to 51.0m. HQ wireline coring 51.1m to 66.15m

WATER OBSERVATIONS:

Standard penetration test

PL Point load strength Is(50) MPa
Shear Vane (kPa)

pp Pocket penetrometer (kPa)
PID Photo ionisation detector
\

S

Air percussion drill to 51.0m, 38m - air loss/material, return at 48m - some material return. 41.8m - rubble blocked hole overnight
>  Water seep

SAMPLING & IN SITU TESTING LEGEND

Disturbed sample

RIG: Scout 103
A Auger sample
Bulk sample
U, Tube sample (x mm dia.)
W  Water sample
C  Core drilling

D
B

REMARKS:




DATE: 26-27/05/08

PROJECT No: 39663D
SHEET 2 OF 7

BORE No: 305
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SURFACE LEVEL:

EASTING:
NORTHING:
DIP/AZIMUTH:
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Strength
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BOREHOLE LOG

Degree of
Weathering
2
=

Coal & Allied Operations Pty Ltd
Proposed Residential Subdivision

Description
of
Strata
SILTSTONE/SANDSTONE - Brown
siltstone/sandstone interbedded

Depth
(m)
70

PROJECT:
LOCATION: Minmi

CLIENT:

CASING: 150mm PVC to 3.0m
Douglas Partners

Geotechnics - Environment - Groundwater

[

CHECKED

Initials:
Date:

Water level

DRILLER: Total (Sheddon) :
TYPE OF BORING: Blade bit-air to 3.0m, air-115mm hammer from 3.0m to 51.0m. HQ wireline coring 51.1m to 66.15m

WATER OBSERVATIONS:

Standard penetration test

PL Point load strength Is(50) MPa
Shear Vane (kPa)

pp Pocket penetrometer (kPa)
PID Photo ionisation detector
\

S

Air percussion drill to 51.0m, 38m - air loss/material, return at 48m - some material return. 41.8m - rubble blocked hole overnight
>  Water seep

SAMPLING & IN SITU TESTING LEGEND

Disturbed sample

RIG: Scout 103
A Auger sample
Bulk sample
U, Tube sample (x mm dia.)
W  Water sample
C  Core drilling

D
B

REMARKS:




DATE: 26-27/05/08

PROJECT No: 39663D
SHEET 3 OF 7

BORE No: 305

Test Results
&
Comments

ES

aoyd
% 99

Sampling & In Situ Testing

g |e
3k
D
D
D
D

90°/--

D - Drill Break

Discontinuities
B - Bedding J - Joint

S - Shear
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SO ————————
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Fracture
Spacing
(m)

oo ]

SURFACE LEVEL:

EASTING:
NORTHING:
DIP/AZIMUTH:

191. A\

Rock
Strength

ubiH x3

ubiH Aiap

ubiH

wnipapy

0T |-« - v
A e B IR

BOREHOLE LOG

Degree of
Weathering
2
=

Coal & Allied Operations Pty Ltd
Proposed Residential Subdivision

Description
of
Strata

siltstone/sandstone interbedded

SILTSTONE/SANDSTONE - Brown
(continued)

COAL - Black coal

SILTSTONE - Grey siltstone

COAL - Black coal

SILTSTONE - Grey siltstone

Depth
(m)
227
23.65
23.9
242

PROJECT:
LOCATION: Minmi

CLIENT:

CASING: 150mm PVC to 3.0m
Douglas Partners

Geotechnics - Environment - Groundwater

[

CHECKED

Initials:
Date:

Water level

DRILLER: Total (Sheddon) :
TYPE OF BORING: Blade bit-air to 3.0m, air-115mm hammer from 3.0m to 51.0m. HQ wireline coring 51.1m to 66.15m

WATER OBSERVATIONS:

Standard penetration test

PL Point load strength Is(50) MPa
Shear Vane (kPa)

pp Pocket penetrometer (kPa)
PID Photo ionisation detector
\

S

Air percussion drill to 51.0m, 38m - air loss/material, return at 48m - some material return. 41.8m - rubble blocked hole overnight
>  Water seep

SAMPLING & IN SITU TESTING LEGEND

Disturbed sample

RIG: Scout 103
A Auger sample
Bulk sample
U, Tube sample (x mm dia.)
W  Water sample
C  Core drilling

D
B

REMARKS:




DATE: 26-27/05/08

PROJECT No: 39663D
SHEET 4 OF 7

BORE No: 305
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Fracture
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SURFACE LEVEL:

EASTING:
NORTHING:
DIP/AZIMUTH:

BOREHOLE LOG

Coal & Allied Operations Pty Ltd
Proposed Residential Subdivision

PROJECT:
LOCATION: Minmi

CLIENT:
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CASING: 150mm PVC to 3.0m
Douglas Partners

Geotechnics - Environment - Groundwater

[

CHECKED

Initials:
Date:

Water level

DRILLER: Total (Sheddon) :
TYPE OF BORING: Blade bit-air to 3.0m, air-115mm hammer from 3.0m to 51.0m. HQ wireline coring 51.1m to 66.15m

WATER OBSERVATIONS:

REMARKS:

Standard penetration test

PL Point load strength Is(50) MPa
Shear Vane (kPa)

pp Pocket penetrometer (kPa)
PID Photo ionisation detector
\

S

Air percussion drill to 51.0m, 38m - air loss/material, return at 48m - some material return. 41.8m - rubble blocked hole overnight
>  Water seep

SAMPLING & IN SITU TESTING LEGEND

A Auger sample
Disturbed sample
Bulk sample
U, Tube sample (x mm dia.)
W  Water sample
C  Core drilling

D
B

RIG: Scout 103




DATE: 26-27/05/08

PROJECT No: 39663D
SHEET 5 OF 7

BORE No: 305
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SURFACE LEVEL:

EASTING:
NORTHING:
DIP/AZIMUTH:

BOREHOLE LOG

Coal & Allied Operations Pty Ltd
Proposed Residential Subdivision

PROJECT:
LOCATION: Minmi

CLIENT:
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CASING: 150mm PVC to 3.0m
Douglas Partners

Geotechnics - Environment - Groundwater

[

CHECKED

Initials:
Date:

Water level

DRILLER: Total (Sheddon) :
TYPE OF BORING: Blade bit-air to 3.0m, air-115mm hammer from 3.0m to 51.0m. HQ wireline coring 51.1m to 66.15m

WATER OBSERVATIONS:

Standard penetration test

PL Point load strength Is(50) MPa
Shear Vane (kPa)

pp Pocket penetrometer (kPa)
PID Photo ionisation detector
\

S

Air percussion drill to 51.0m, 38m - air loss/material, return at 48m - some material return. 41.8m - rubble blocked hole overnight
>  Water seep

SAMPLING & IN SITU TESTING LEGEND

Disturbed sample

RIG: Scout 103
A Auger sample
Bulk sample
U, Tube sample (x mm dia.)
W  Water sample
C  Core drilling

D
B

REMARKS:




BOREHOLE LOG

CLIENT: Coal & Allied Operations Pty Ltd SURFACE LEVEL.: -- BORE No: 305
PROJECT: Proposed Residential Subdivision EASTING: PROJECT No: 39663D
LOCATION: Minmi NORTHING: DATE: 26-27/05/08
DIP/AZIMUTH: 90°/-- SHEET 6 OF 7
Description ve:gtf:rﬁg © Streon gth | = Fracture Discontinuities Sampling & In Situ Testing
| Depth . 3 2| Spacing . . 2 Test Results
2| (m) (9 oS ‘g‘g’; (m) B - Bedding J - Joint L g s 8\5 Py
(D < T — no oo - - i > ©
Strata zz § Zow %@E S 82 88 S-Shear  D-Drill Break | = |O 8|0 Comments
LAMINITE - Grey laminite T T TT T
(siltstone/sandstone) (continued) } } } } } } }
[ NN
[ NN
i [ NN
F5151 05 i [
i 7| LAMINITE - High strength, fresh, [ RN 51.12m: DB
grey laminite (80% siltstone/20% [ AN N \51'18m:DB
sangjstc_)ne) with lots CBS | [ A \'51:29m; DB
\IFamlnatlons \ N \ 51.42m: Di on coal lens
rom 51.4m (90% sandstone/10% \ [ 11 1l ]“51.61m: Dion coal lens
L siltstone), high to very high strength \ N
52 and few CBS laminations \ | || || | 51.92m: DB
\ NN
\ NN
} } }} }} 52.39m: DB c | 100/ 100
From 52.73m to 52.76m, heat \ [ 11 'l 52.74m: DB
[ 53 affected band \ N
3 \ NN
\ NN [ 53.18m: DB
IR
From 53.5m, lots CBS laminations \ N -~som:
‘ . \_53.46mEDB
| N 53.54m: DB
o Il [ie3e4m: DB
r From 54.05, few CBS laminations [ R gg;gm Bg
and some higher % siltstone bands ‘ . 53.94m: DB
\ [ 11 || |\54.17m: DB
\ 111l f544m:DB
\ N 54.66m: DB
[ s From 54.86m to 55.91m, CBS \ | [l || | 5482m:DB
L laminations 1mm-2mm spacing \ N
\ [ 1l || | 55.15m: DB
\ [ pe
\ NN C | 98 | 100
| [ . 55.6m: DB
[ \ NN )
[ 56 | N 55.86m: DB
I ‘ I T} 56.11m: DB
} } } } } } 56.25m: DB
\ NN
[ R 56.64m: DB
- \ NN
57 N
\ NN
\ NN
} } } } } } 57.51m: DB
. ] sreemos
%8 From 58.0m, (90%-100% siltstone) Ll f8TeTm: DB
\58.05m: DB
‘ I [se.1om: DB
\ [ 11 [l |'58.24m: DB
S|P T ] se.s6m: DB C | 100 &4
\ NN
i ‘ I 11| 58.85m: DB
59 \ [0
[ |1 \59.08m: J, 40°, un, sm,
[\ COAL - Medium strength, ‘ ‘ gé.15m:DB
moderately weathered, black coal L1 ‘ 59.3m: P, sh, pl, sm
rom 59.3m to 59.32, very low to Ll ‘ From 59.3m to 59.6m,
low strength, highly weathered } } } } highly fr-fg spacing
RIG: Scout 103 DRILLER: Total (Sheddon) LOGGED: Bear CASING: 150mm PVC to 3.0m

TYPE OF BORING: Blade bit-air to 3.0m, air-115mm hammer from 3.0m to 51.0m. HQ wireline coring 51.1m to 66.15m
WATER OBSERVATIONS:

REMARKS:

Air percussion drill to 51.0m, 38m - air loss/material, return at 48m - some material return. 41.8m - rubble blocked hole overnight

SAMPLING & IN SITU TESTING LEGEND

A Auger sample pp Pocket penetrometer (kPa)

D Disturbed sample PID Photo ionisation detector

B Bulk sample S  Standard penetration test

U, Tube sample (x mm dia.) PL Point load strength Is(50) MPa

W  Water sample V  Shear Vane (kPa)

C  Core drilling >  Water seep ¥ Water level

CHECKED

Initials:

(/)] Douglas Partners

Date: Geotechnics - Environment - Groundwater




CLIENT:
PROJECT:
LOCATION: Minmi

BOREHOLE LOG

Coal & Allied Operations Pty Ltd
Proposed Residential Subdivision

SURFACE LEVEL: --
EASTING:
NORTHING:

DIP/AZIMUTH: 90°/--

BORE No: 305
PROJECT No: 39663D
DATE: 26-27/05/08
SHEET 7 OF 7

Description
_1| Depth
Zl (m) of

Strata

Degree of
Weathering |-

Discontinuities

Sampling & In Situ Testing

B - Bedding J - Joint
S - Shear D - Drill Break

Water
E)

a Test Results
g &
Comments

COAL - Medium strength,

(continued)

61

61.63

From 59.58m to 59.6m, clay

moderately weathered, black coal

[ 62 CBS laminations

63

64

Fes
At 65.33, pebbly inclusion

i inclusion
66

SANDSTONE - Very high to high
strength, fresh, grey sandstone with

From 65.61m to 65.69m, pebbly

0.01m to 0.05m
59.48m: J, sv, pl, sm
59.5m: J, 60°, pl, sm
59.68m: J, 75°, pl, sm
59.85m: J, 80°, pl, sm
From 59.97m to 60.15m,
highly fr-fg

0.2m: J, sv, un, sm x 2

0.5m: J, sv, un, sm
(60.3m to 60.7m)

1.06m: J, sv, pl, he,
poss fr
1.21m to 61.31m, fg
1.37m: J, sv, pl, sm
1.5m: J, 60°, un, sm

62.28m: DB

62.58m: DB
62.8m: DB

>

63.6m: DB

63.88m: DB

64.11m: DB
64.31m: DB

-4, 64.56m: DB

4.67m: J, 10°, un, sm,
pyrite

4.89m: DB

65.35m: DB
N65.48m: DB

65.84m: DB
5.89m: DB

66.15

investigation

67

68

69

Bore discontinued at 66.15m, limit of

O] Type
Core
Rec. %

100| 84

C [100]| 85

C (100|100

C (100|100

\66.01m: DB /

RIG: Scout 103

DRILLER: Total (Sheddon)

LOGGED: Bear

TYPE OF BORING: Blade bit-air to 3.0m, air-115mm hammer from 3.0m to 51.0m. HQ wireline coring 51.1m to 66.15m

WATER OBSERVATIONS:
REMARKS:

Auger sample
Disturbed sample
Bulk sample

SAMPLING & IN SITU TESTING LEGEND

pp Pocket penetrometer (kPa)
PID Photo ionisation detector
S  Standard penetration test

CHECKED

Initials:

CASING: 150mm PVC to 3.0m

Air percussion drill to 51.0m, 38m - air loss/material, return at 48m - some material return. 41.8m - rubble blocked hole overnight

Tube sample (x mm dia.)
Water sample
Core drilling

oscwo>

PL Point load strength Is(50) MPa
V  Shear Vane (kPa)
>  Water seep ¥ Water level

(/)] Douglas Partners

Date: Geotechnics - Environment - Groundwater




GROUNDSEARCH

AUSTRALIA
(ABN 11 057 389 152)

v BH 201 DENSITY 1:200

COMPANY 1 DOUGLAS PARTNERS OTHER SERVICES:
WELL : BH 201 DENSITY 1:200 DEN, DE
LOCATION/FIELD  : MINMI
COUNTY - AUST
LOCATION . NSW
SECTION : 0 TOWNSHIP RANGE : 0
DATE . 04/30/08 PERMANENT DATUM  GL
APINO.ORILLER  : 78 KB ;0
LOG BOTTOM 78.00 LOG MEASURED FROM: GL DF t 0
LOGTOP -1.83 DRL MEASURED FROM: GL GL :
CASING DIAMETER : 10. LOGGING UNIT 1 104
CASING TYPE . STEEL FIELD OFFICE : RUTHERFORD
CASING THICKNESS: . :
SORNG : 5 RECORDED BY MLEA
BIT 8IZE . 96 BOREHOLE FLUID : 0 FILE . ORIGINAL
MAGNETIC DECL. : 0O RM : 0 TYPE @ 9035AA
MATRIX DENSITY 28 RM TEMPERATURE : 0
gﬁg&%ogDMATRIX ' [1})?\!15ESTONE MATRIX DELTAT D144
o THRESH: 3000
JOB NUM 38663 D

WITNESSED BY

ALL SERVICES PROVIDED SUBJECT TO STANDARD TERMS AND CONDITIONS




CALIPER

18

METERS

RES(SG)
OHM-M 4000
DEN(LS)
GICC

PEN(SS)




18

CALIPER

METERS

G/CC

5.8

DEN(SS)

GICC

DEN(LS)

OHM-M

4000

RES(SG)




PLAN VIEW
COMPU-1.OG DEVIATION

CLIENT: DOUGLAS PARTNERS SCALE: 1 M/cM
LOCATION: MINMI TRUE DEPTH: 70.63 M
HOLE ID: BH 201 DEVIATION AZIMUTH: 284.8
DATE OF L0G: 04/30/08 DISTANCE: 1.1 M
PROBE: 8702A 43h9 MAG DECL: 0.0 + = 20 M INCR

© = BOTTOM OF HOLE

4.0M

3.0M

‘ ﬂmz.oz&!
‘ 1.0
. \

A\

"/

k=i




GROUNDSEARCH

AUSTRALIA
(ABM 11 057 389 152)

202 DENSITY 1:200

COMPANY

WELL
LOCATION/FIELD
COUNTY
LOCATION
SECTION

DATE

API NO.DRILLER
LOG BOTTOM
LOG TOP

CASING DIAMETER
: STEEL
CASING .
CBN NO.THiCKNESS:

CASING TYPE

BIT SIZE
MAGNETIC DECL.
MATRIX DENSITY

NFUTRON MATRIX
CASING OD

WITNESSED BY

: DOUGLAS PARTNERS
1 202 DENSITY 1:200

o MINMI

: AUST

. NSW

: 0

o 04722108
3086

80.57
-1.83

10.

5

196

: 0

128

© 1 IMESTONE
© 105

JOB 38663D
LOGGED IN STEEL

OTHER SERVICES:
DEN, DE

TOWNSHIP : RANGE : 0

PERMANENT DATUM @ GL

KB 10
LOG MEASURED FROM: GL DF ;0
DRL MEASURED FROM: GL GL
LOGGING UNIT 1 104
FIELD OFFICE : RUTHERFORD
RECORDED BY . MLEA
BOREHOLE FLUID 1 0 FILE . PROCESSED
RM 20 TYPE . 2035AA
RM TEMPERATURE 0
MATRIX DELTAT © 144

THRESH: 3000

ALL SERVICES PROVIDED SUBJECT TO STANDARD TERMS AND CONDITIONS




CALIPER

18

METERS

RES(SG)
OMM-M 4000
DEN(LS)
Glcc

DEN(8S)




300

Ci

18

CALIPER

METERS

GICC

DEN(ES)

G/CC

DEN(LS)

OHM-M

4000

RES(8G)




PI.AN VIEW
COMPU-LOG DEVIATION

CLIENT: DOUGLAS PARTNERS

LOCATION: MINMI

HOLE ID: 202 DEVIATION
DATE OF LOG: 04/22/08

PROBE: 9702A

4359 MAG DECL: 0.0

:N4 LOM

Pl ()

SN
IS

SCALE: 1 M/CM

TRUE DEPTH: 76.12 M
AZIMUTH: 74.8
DISTANCE: 0.4 M

+ = 50 M INCR

O = BOTTOM OF HOLE

</

S

S

Y
]



GROUNDSEARCH

AUSTRALIA
(ABN 11 057 389 152)

o BH 301 DENSITY 1:200

COMPANY

WELL
LOCATION/FIELD
COUNTY
LOCATION
SECTION

DATE

API NO, JRILLER
I O3 ROTTOM

[ e R ] ]

LOG TOP

CASING DIAMETER

CASING TYPE

CASING THICKNESS:
RUN NO. :

BIT BIZE
MAGNETIC DECL.
MATRIX DENSITY

NFUTRON MATRIX -

CASING OD

WITNESSED BY

-0

-0

. DOUGLAS PARTNERS OTHER SERVICES:
. BH 301 DENSITY 1:200 DEN, DE
: MINMI
©AUST
o NSwW
TOWNSHIP : _ RANGE : 0
: 08/20/08 FERMANENT DATUM . GL
1333 K8 0
G224 LOG MEASURED FROM: GL DF 0
-1.03 DRL MEASURED FROM: GL GL
16. LOGEING UNIT © 104
: STEEL FIELD OFFICE : RUTHERFCORD
B RECORDED BY . | DAVIS
: 96 BOREHOLE FLUID - 0 FILE : PROCESSED
RM 0 TYPE : S035AA
28 RM TEMPERATURE 0
' 105ES'E'ONE MATRIX DELTAT v 144
' ' THRESH: 3000
LOGGED THROUGH STEEL
JOB NO.38663D

ALL SERVICES PROVIDED SUBJECT TO STANDARD TERMS AND CONDITIONS




CALIPER
CM 18
GAMMA

API-GR

METERS

RES(SG)
OHM-M 4000
DEN(LS)
GICC
DEN(ES)

GICC




API-GR
GAMMA,
CM 18
CALIPER

METERS

GICC

DEN(SS)

G/CC

DEN(LS)

OHM-M 4000

RES(SG)




PLAN VIEW
COMPU-LOG DEVIATION

CLIENT: DOUGLAS PARTNERS SCALE: 1 M/CM
LOCATION: MINMI TRUE DEPTH: 36.19 M
HOLE ID: BH 301 DEVIATION AZIMUTH: 300.9
DATE OF L0G: 05/20/08 DISTENCE: 0.6 M
PROBE: 90552 244 + = 20 M INCR
MAG : 0,
DECL: 0.0 C = BOTTOM OF HOLE
N4.0M

3.0M

e

(>
(e
S

S

&

W




GROUNDSEARCH

AUSTRALIA

(ABM 11 057 383 152)

™ BH 303 DENSITY 1:200

COMPANY

WELL
LOCATION/FIELD
COUNTY
LOCATION
SECTION

DATE
APINO.ORILLER
LOG BOTTOM
LOG TOP

CASING DIAMETER :

CAGING TYPE

CASING -
GON NO‘THICKNESS:

BIT 8IZE
MAGNETIC DECL.
MATRIX DENSITY

NEUTRON MATRIX -

CASING QD

WITNESSED BY

JOB NO. 386830

. DOUGLAS PARTNERS OTHER SERVICES:
. BH 303 DENSITY 1200 DEN
. MINMI
. AUST
. NSW
Y] TOWNSHIP
. 05/20/08 PERMANENT DATUM : GL
© 3585
63.88 LOG MEASURED FROM: GL
-1.13 DRL MEASURED FROM: GL
10. LOGGING UNIT ;104
© STEEL FIELD QFFICE : RUTHERFORD
B RECORDED BY . [ DAVIS
. 96 BOREHOLE FLUID ;0
RM 0
8 RM TEMPERATURE ' 0
: I1I0f\f15ESTONE MATRIXDELTAT C 144
LOGGED THROUGH STEEL

RANGE

KB
DF
GL

FILE
TYPE

THRESH:

- Q

© PROCESSED
. B035AA

3000

ALL SERVICES PROVIDED SUBJECT TO STANDARD TERMS AND CONDITIONS




CALIPER

CM 18
GAMMA

API-GR

METERS

RES(8G)
OHM-M 4000
DEN(LS)
GICC
DEN(ES)

G/CC




API-GR
GAMMA
CM 18
CALIPER

METERS

GICC

DEN(SE)

GICC

DEN(LS)

OHM-M

4000

RES(8G)




CLIENT: DOUGLAS
LOCATION: MINMI
HOLE ID: BH 303
DATE OF LOG: 05
PROBE: 90554

PLAN VIEW
COMPU-LOG DEVIATION

PARTNERS SCALE: 1 M/cM
TRUE DEPTH: 39.76 M
DEVIATION AZIMUTH: 162.0
/20/08 DISTANCE: 0.7 M
244 MAG DECL: 0.0 + = 20 M INCR
© = BOTTOM OF HOLE
N4.0M

!

3.04

A

L

Ta®
Los

&

N
7

£

S




GROUNDSEARCH

AUSTRALIA
(ABN 11 057 389 152)

] BH305 DENSITY 1:200

COMPANY . DOUGLAE PARTNERS OTHER SERVICES:

WELL . BH305 DENSITY 1:200 DEN,DEV

LOCATION/FIELD MINMI

COUNTY :

LOCATION T NSW

SECTION : TOWNSHIP ; RANGE

DATE : 056/27/08 PERMANENT DATUM

APINO.JDRILLER 6615 KB

LOG BOTTOM T 6494 LOG MEASURED FROM: DF

LOGTOP . -1.08 DRL MEASURED FROM: GL

CASING DIAMETER : 10. LOGGING UNIT 107

CASING TYPE . STEEL FIELD OFFICE . RUTHERFORD

EG?\;?\[\IJ%THICKNESS: (]7 RECORDED BY o | DAVIS

BIT SIZE 1886 BOREMOLE FLUID 10 FILE @ PROCESSED
MAGNETICDECL. : 0 RM 10 TYPE © 923881
MATRIX DENSITY @ 265 RM TEMPERATURE 0

NFLITRON MATREX - SANDSTONE MATRIX DELTAT L A77

CASING OD 118

THRESH: 2600

DEN LOGGED THROUGH RODS

WITNESSEDBY  © || SERVICES PROVIDED SUBJECT TO STANDARD TERMS AND CONDITIONS
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