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REPORT ON PRELIMINARY GEOTECHNICAL INVESTIGATION
PROPOSED INDUSTRIAL DEVELOPMENT
HOXTON PARK AIRPORT

1. INTRODUCTION

This report presents the results of a preliminary geotechnical investigation undertaken by
Douglas Partners Pty Ltd (DP) for the construction of two bulky goods warehouse with

associated infrastructure, at Hoxton Park Airport.

The geotechnical investigation was carried out to provide preliminary information on subsurface
conditions for conceptual design and planning of earthworks, foundations and pavements. The
field work for the investigation included site inspection and the drilling of ten bores. Details are
given in the report together with comments relating to geotechnical design and construction

practice.

DP also undertook a contamination assessment concurrently with this geotechnical

investigation. Results of the assessment are reported separately.

A geotechnical report covering the site was prepared by URS Australia Pty Ltd in May 2005 to
assess the geotechnical characteristics of the existing soils for overall development planning
purposes. This involved the excavation of 18 test pits and drilling of six boreholes. Reference

was made to this previous report in preparation of the present report.

Report on Geotechnical Investigation Project 71500.01
Proposed Industrial Development, Hoxton Park Airport January 2010
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2. SITE DESCRIPTION AND GEOLOGY

The Hoxton Park Airport is located off Cowpasture Road, West Hoxton, NSW. The entire airport
covers approximately 816 ha. The currently proposed development covers the southern portion
of the West Hoxton Airport, with a land area of approximately 40 ha. The general extent of the

site is presented in Drawing 1 in Appendix A.

The site comprises the entrance road, taxiway and runway, all sealed with asphalt pavement;
aircraft hangar buildings and office buildings and a service station. The portion of the site
located to the east of the runway, i.e. the riparian zone along the Hinchinbrook Creek alignment,

comprises heavily vegetated land and is not intended to be developed.

In the proposed area of development, surface levels fall to the south by about 5 m over a length

of approximately 800 m.

The site, located to the east of M7 motorway, is surrounded by residential developments to the

north, east and south. On the other side of M7 are agricultural lands.

Reference to the Penrith 1:100 000 Geological Series Sheet indicates that the site is underlain
by Tertiary fluvial deposits comprising medium grained sand, clay and silt. The site is close to a
geological boundary with Bringelly Shale which typically comprises shale, carbonaceous

claystone, laminite, fine to medium grained lithic sandstone.

3. FIELD WORK

3.1 Methods

The field work for the geotechnical assessment included the drilling of ten boreholes (Bores
GW2A, GW3A, GW4A, GW5A, GW6, GW7, GW8, 20, 21 and 22) within the subject site. The
bores were originally to be drilled for contamination assessment purposes and were extended to
rock for geotechnical purposes. Consequently, the numbering of the bores is unusual for

geotechnical bores.

Report on Geotechnical Investigation Project 71500.01
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The bores were initially drilled using a 110 mm diameter spiral flight auger or rotary wash boring
to depths of between 7.1 m and 8.8 m, with Standard penetration tests (SPTs) carried out in the
soils at regular depth intervals. The bores were subsequently cased then extended into the

underlying bedrock to depths of between 9.4 m and 10.6 m using NMLC diamond coring.

Diamond core drilling recovered 50 mm diameter samples of rock strata. The strength of the
cored bedrock was assessed by examination of the recovered rock cores and laboratory Point
Load Strength Index (Issg) tests. Further details of the methods and procedures employed in

the investigation are presented in the Notes Relating to this Report, included in Appendix B.

The locations of the bores are shown on Drawing 1 in Appendix A.

The ground surface levels at each test location were interpolated from the survey plan of the site
(Reference: Lean & Haywood Pty Ltd, Hoxton Park Airport Redevelopment, Drawing
No. 77221.01MO05).

3.2 Results

The results of field work are included in Appendix B of this report. The ground conditions

encountered at the bores at the site were relatively consistent and are summarised as follows:

FILLING grey and brown silty clay and shale filling was encountered up to depths
between 0.3 m and 0.9 m. This material was underlain by

SILTY CLAY Stiff to very stiff brown silty clay to depths between 3.5m to 7.0 m;
underlain by

GRAVELLY CLAY very stiff brown gravelly clay in Bores GW2A, GW3A, GW4A, GW6,
GW7, GWS8, 20, 21 and 22 to depths between 6.8 m to 8.4 m; underlain
by

SILTSTONE extremely low to very low strength shale/siltstone. In most bores, there
was an increase in strength with depth with the siltstone becoming

medium or high strength at depths of between 7.1 m and 9.6 m. In three
bores, (Bores GW2A, GW4A and 21) the recovered cores did not

Report on Geotechnical Investigation Project 71500.01
Proposed Industrial Development, Hoxton Park Airport January 2010
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indicate any significant uniform increase in rock strength with depth over
the 2 m length of core.

Schematic cross-sections through the bores are shown on Drawings 2 and 3. Test bores and

cross-sections locations are shown on Drawing 1.

Subsurface conditions encountered in the bores and detailed above were similar to those
described in the URS report, except that the silty clay layer was described as filling in the URS

report.

Free groundwater was observed in most bores at depths ranging from 2.0 m to 6.0 m or
between RL 32.8 to RL 38.0. This is similar to the URS investigation in 2005 which generally

encountered groundwater at depths between 2.0 m and 3.0 m.

4. COMMENTS

4.1 Proposed Development

It is understood that the proposed development will comprise the construction of a two large
warehouses with associated infrastructure. Preliminary column working loads are estimated by
the engineer to be of the order of 150 - 250 kN. The proposed warehouses are to be located

near the centre of the site which is currently occupied by the runway and taxiways.

In order to construct the warehouses, the site levels generally have to be raised by up to 2.5 m
above existing levels to provide level platforms for each warehouse. The warehouses are
proposed to be constructed on different pad levels of RL 41.1 and RL 39.4. There will be some

minor cut in the north western corners of each platform.

The client has expressed a preference to use shallow footings as the foundations.

Report on Geotechnical Investigation Project 71500.01
Proposed Industrial Development, Hoxton Park Airport January 2010
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4.2 Geological Model

Below the existing airfield, the geological profile on the site is expected to generally comprise
some filling over stiff and very stiff silty clay and gravely clay overlying siltstone at approximately
RL 29.0 to RL 37.5 or 5.0 m to 8.4 m depths. Groundwater is located at a relatively shallow
depth of about 2 m depth or deeper. During periods of rain, water levels could be expected to

rise.

4.3 Earthworks

The proposed earthworks would involve some cut in the north-western corners of the building
platforms and raising levels by up to 2.5m to provide level building platforms for the
development. The investigation suggests that there is up to about 1 m of existing filling over the

site.

In areas of cut, which are expected to be of the order of about 1 m, the material should be easily

removed by conventional earthmoving equipment.

In areas of filling, site preparation would include the following steps:

e strip the surface of any vegetation and remove existing sealed pavement, stockpile or

dispose of material as appropriate;
e remove the existing filling to natural clays or to a depth of about 500 mm, whichever is less;

e proof roll the exposed surface with six passes of a 10-12 tonne roller, with the final pass
carried out under observation by a geotechnical engineer to check for any soft or
compressible zones. Any such zones should be over-excavated to a maximum depth of

300 mm and replaced with compacted granular material;

¢ the filling materials removed be replaced but could require some sorting to remove oversize
or unsuitable material before it can be considered for use as an “engineered” filling. New
filling brought to site should be approved by either the civil or geotechnical engineer before

use. Moderately to highly reactive clay filling should be avoided;

Report on Geotechnical Investigation Project 71500.01
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o filling should be placed in horizontal layers of 300 mm maximum loose thickness, with each
layer placed and compacted to a minimum dry density ratio of 98% Standard at levels more
than 500 mm below the proposed subgrade level; increasing to 100% Standard in the upper
500 mm of filling. Overcompaction of clayey filling should be avoided. The moisture content
during filling should be controlled so that it is always within 2% of Standard optimum

moisture content (SOMC) test.

Compaction testing of all engineered filling and prepared subgrade surfaces should be carried
out in accordance with AS 3798. Filling should be placed under Level 1 supervision as defined
in AS 3798.

A consequence of placing filling on the site is that the filling acts as a surcharge and will cause
settlement of the underlying material. An initial estimate is that there would be approximately 5 -
10 mm of settlement of the underlying soils for every metre of filling added to the site. In
addition, there may be some consolidation of the filling under its own weight over time,
depending on the quality of the filling. For properly compacted filling, the upper bound of
settlement of the filling could be about 0.5% of the filling depth per log cycle. That is, up to
5 mm per metre of filling over the first 10 years and another 5 mm over the next 90 years could
be expected. Therefore, for a 30 year life, adding 1 m of filling over the site could result in
settlements up to 15-20mm. For 2m of filling, it would be 25-35mm. Some of this
settlement would occur during the placement of the filling before construction of the buildings

commences.

4.4 Foundations

Following the earthworks, the near surface profile will comprise stiff silty clay or compacted filling
over stiff silty clay.

Provided the filling is properly compacted as described above, the filling and the natural clays
would provide an appropriate bearing layer for conventional strip and pad footings. It is
suggested that the footings be founded with at least 0.6 m embedment and be proportioned for
a maximum allowable bearing pressure of 150 kPa.

Report on Geotechnical Investigation Project 71500.01
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Settlements resulting from the use of shallow footings bearing in well compacted filling and stiff
clays would be expected to be generally of the order of 1% of the footing width. For example,
the estimated settlement of a 1 m square pad footing has been calculated to be of the order of
10 mm while the calculated settlement for a 2 m square pad would be of the order of 15 -
20 mm.

If required, discussion on alternative foundation systems can be provided.

4.5 Earthquake Loading

The site’s sub-soil class for earthquake loading as given in AS 1170.4 -2007 would be Class C,

— shallow soill site.

4.6 Slabs and Pavements

Following earthworks, it is expected that most of the exposed subgrade will comprise filling
which has been compacted in accordance with the recommendations given in Section 4.3.
Therefore, the CBR value for pavement and slab design will depend on the type of filling
material brought to site to form the subgrade. Typical CBR values for silty or sandy clay are 4 —

5% while CBR values for ripped sandstone are generally better than 15%.

Warehouse loads of 25 — 30 kPa on the slab are estimated to be of the order of 10 — 15 mm.

5. LIMITATIONS

DP has prepared this report for this project at Hoxton Park Airport. This report is provided for
the exclusive use of the Mirvac Group for due diligence purposes and the concept design of two
warehouses. It should not be used by or relied upon for other projects or purposes on the same

or other site or by a third party.

Report on Geotechnical Investigation Project 71500.01
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The results provided in the report are considered to be indicative of the sub-surface conditions
on the site only to the depths investigated at the specific sampling and/or testing locations, and
only at the time the work was carried out. DP’s advice may be based on observations,
measurements, tests or derived interpretations. The accuracy of the advice provided by DP in
this report is limited by unobserved features and variations in ground conditions across the site
in areas between test locations and beyond the site boundaries or by variations with time. The
advice may be limited by restrictions in the sampling and testing which was able to be carried
out, as well as by the amount of data that could be collected given the project and site
constraints. Actual ground conditions and materials behaviour observed or inferred at the test
locations may differ from those which may be encountered elsewhere on the site. Should
variations in subsurface conditions be encountered, then additional advice should be sought

from DP and, if required, amendments made.

This report must be read in conjunction with the attached “Notes Relating to This Report” and
any other attached explanatory notes and should be kept in its entirety without separation of
individual pages or sections. DP cannot be held responsible for interpretations or conclusions
from review by others of this report or test data, which are not otherwise supported by an
expressed statement, interpretation, outcome or conclusion stated in this report. In preparing

this report DP has necessarily relied upon information provided by the client and/or their agents.

DOUGLAS PARTNERS PTY LTD

Reviewed by
N
Geoff Young Terry Wiesner
Principal Principal
Report on Geotechnical Investigation Project 71500.01

Proposed Industrial Development, Hoxton Park Airport January 2010
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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 driling to allow
engineering examination (and laboratory testing where
required) of the soil or rock.

Disturbed samples taken during driling 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 soil in a relatively undisturbed state. Such
samples vyield 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 driling 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
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sampling or in-situ testing. This is a relatively economical
means of drilling in clays and in sands above the water
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.

e 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
20 mm 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: —

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

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

e 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:—

d. (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:—

de = (12t0 18) ¢,

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

results
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soil classification is required, direct drilling and sampling
may be preferable.

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.

e Perth sand penetrometer — a 16 mm diameter flat-
ended rod is driven with a 9 kg 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.

e 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 Sail 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;

e 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.

e A localised perched water table may lead to an
erroneous indication of the true water table.

e 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.

e 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:
e unexpected variations in ground conditions — the

potential for this will depend partly on bore spacing and
sampling frequency
e changes in policy or interpretation of policy by statutory
authorities
e 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,
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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
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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DESCRIPTION AND CLASSIFICATION OF ROCKS FOR ENGINEERING PURPOSES

DEGREE OF WEATHERING

Term Symbol Definition
Extremely EW Rock substance affected by weathering to the extent that the rock exhibits soil properiies - i.e. it can
Weathered be remouided and can be classified according fo 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
Weathered whole of the rock substance and other signs of chemical or physical decompasition are evident.

Porosity and strength may be increased or decreased cornpared to the fresh rock usually as a result
of Iron leaching or deposition. The celour and strength of the original fresh rock substance is no
longer recognisable.

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

Weathered . substance usually by limonite has taken place, The colour 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

Weathered substance usually by limonite has taken ptace. The colour and texture of the fresh rock is
recoghisable,

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

Fresh Fr Rock substance unaffected by weathering.

ROCK STRENGTH

Rock strength is defined by the Point Load Strength Index (isso) and refers to the strength of the rock substance in the direction normal to the
bedding. The test procedure is described by Australian Standard 4133.4.1 - 1993,

Approx Unconfined
Term Symbol Field Guide* Point Il_oaci Index Compressw’e: Strength
: S(50) Gu
MPa MPa
Extremely EL Easily remoulded by hand {0 a material with scil properties <0.03 <08
low
Very low VL Material crumbles under firm blows with sharp end of pick; can 0.03-0.1 0.6-2
be peeled with a knife; too hard to cut a triaxial sample by hand.
SPT will refuse. Pieces up to 3 cm thick can be broken by
finger pressure.
Low L Easily scored with a knife; indentations 1 mm to 3 mm show in 0.1-0.3 26
the specimen with firm blows of the pick poini; has dull sound
under hammer. A piece of core 150 mm long 40 mm diameter
may be broken by hand. Sharp edges of core may be friable
and break during handling.
Medium M Readily scored with a knife; a piece of core 150 mm long by 0.3-1.0 8-20
"~ | 50 mm diameter can be broken by hand with difficulty.
High H Can be slightly scratched with a knife. A piece of core 150 mm 1-3 20-80
long by 50 mm diameter cannot be broken by hand but can be
broken with pick with a single firm blow, rock rings under
hammer.
Very high VH Cannot be scratched with a knife. Hand specimen breaks with 3-10 60-200
pick after more than cne blow, rock rings under hammer.
Extremely EH Specimen reguires many blows with geological pick 1o break >10 > 200
high through intact material, rock rings under hammer,
Note that these terms refer to strength of rock material and not to the strength of the rack mass, which may be considerably weaker due to
rock defects,
*  The field guide assessment of rock strength may be used for preliminary assessment or when point load testing is nat able to be
done.
**  The approximate unconfined compressive strength (g.) shown in the table is based on an assumed ratio to the point load index of
20:1. This ratio may vary widely.
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STRATIFICATION SPACING

Term Separétion of .
Stratification Planes

Thinly laminated <6 mm
Laminated 6 mm to 20 mm
Very thinly bedded 20 mm to 60 mm
Thinly bedded 60mmto0.2m
Medium bedded 02Zmto08m
Thickly bedded 0.Bmto2m
Very thickly bedded >2'm

DPEGREE OF FRACTURING

This classification applies to diamond drilf cores and refers to the spaging of all types of natural fractures along which the core is
discontinuous. These include bedding plane partings, jvints and other rock defects, but exclude known artificial fractures such as drilling
breaks. The orientation of rock defects is measured as an angle relative to a plane perpendicular to the core axis. Note that where possible,
recordings of the actual defect spacing or range of spacings is preferred to the general terms given below.

Term - Description
Fragmented The core consists mainly of fragments with dimensions less than 20 mm.
Highly Fractured Core lengths are genrerally less than 20 mm - 40 mm with occasional fragments.

Fractured Core iengths are mainly 40 mm - 200 mm with occasional shorter and longer sections.

Slightly Fractured Core lengths are generally 200 mm - 1000 mm with occasional sharter and longer sections.

Unbroken The core does not contain any fracture.

ROCK QUALITY DESIGNATION (RQD)

This is defined as the ratio of sound (i.e. low strength or better) core in lengths of greater than 100 mm to the total iength of the core,
expressed in percent. If the core is broken by handling or by the drilling process (i.e. the fracture surfaces are fresh, irregular breaks rather
than joint surfaces) the fresh broken pieces are fitted tegether and counted as one piece.

SEDIMENTARY ROCK TYPES

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

Claysteone:

Shale:

Rock Type Definition
Conglomerate More than 50% of the rock consists of gravel-sized (greater than 2 mm) fragments
Sandstone: More than 50% of the rock consists of sand-sized (0.06 to 2 mm) grains
Siltstone: More than 50% of the rock consists of silt-sized (less than 0.06 mm) granular'panicies and the rock is not

laminated.
More than 50% of the rock consists of clay or sericitic material and the rack 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 pasticle size with reference also to the minor constituents,
eg. clayey sandstone, sandy shale.

Copyright © 2000 Douglas Partners Pty Ltd

issued: Apnl 2000 Page 2 of 2



GRAPHIC SYMBOLS FOR SOIL & ROCK

—

e
T4
PP
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¥ ¥
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SOIL

BITUMINOUS CONCRETE

CONCRETE
TOPSOIL
FILLING
PEAT

CLAY

SILTY CLAY

SILT

425 SANDY CLAY

GRAVELLY CLAY

SHALY CLAY

CLAYEY SILT

1| SANDY SILT

SAND

74 CLAYEY SAND

il SITY saND

GRAVEL

| SANDY GRAVEL

COBBLES/BOULDER

TALUS

SEDIMENTARY ROCK
BOULDER CONGLOMERATE

CONGLOMERATE

_J| CONGLOMERATIC SANDSTONE

SANDSTONE FINE GRAINED

1 SANDSTONE COARSE GRAINED

SILTSTONE

1 LAMINITE

MUDSTONE, CLAYSTONE, SHALE
COAL
LIMESTONE

SEAMS

- SEAM SEAM

NN

>10mm <10mm

METAMORPHIC ROCK
SLATE, PHYLLITE, SCHIST

GNEISS

QUARTZITE

IGNEOUS ROCK

+

+

/</<+

<

O

'U—U<</<

GRANITE

DOLERITE, BASALT

TUFF

PORPHYRY
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CLIENT:
PROJECT:

Mirvac Group
Hoxton Park Airport

BOREHOLE LOG

SURFACE LEVEL: 43.7

LOCATION: Cowpasture Road, Hoxton Park

EASTING:
NORTHING:

301270
6245732

BORE No: 20
PROJECT No: 71500.01
DATE: 01 Dec 09

DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description v[\?ggtrt?:ri?\fg 2 StFrzgr?gth . gractyre Discontinuities Sampling & In Situ Testing
_| Depth f S ST T e 1w SPacing ] . o o Test Results
o o © 3 2 B - Bedding J - Joint [ e}
(m) Rl LT e I o Jbm | S§15glex &
St 55230y [alS3EE,| 5 82 88 | S-Swewr O-DiBeA| mIOg® | Comments
0057 TOPSOIL - grey brown, silty cla TTTTT LR LR =T AE PID<1ppm
topsoil with some fine gravel and || | | 11 | ? et et PP
0.41@rass rootlets, moist A T <2< S [ I —

i ; i ) T O Y IO |AVE RID=ippm

Lk SILTY CLAY - stiff, brown, silty /

Lo clay, damp to moist [ 110 / 0 I A T [ 1 i

Et CLAY - stiff, orange brown and : ll I !I : : : : : : : : :: H e PID<1ppm
1 10Rlight grey, clay with trace of siit, SRR HE

e / / NERRRA NI 468
L - - lrrrryaAarirrnd AT Y 1 S N =14
t SILTY CLAY - stiff to very stiff, e AAT e | i
mo;tled orange light grey, silty clay, AR A N Y
e malst |||||¢|||||| A
0 N I U 777 I I Y ) 1 M|
"2 2%CLAY - very stiff, mottied orange : I : II t / I : : ]| : : : H H
light grey clay, moist
gn arey eiay |1|||/||[||| TN
Itlll/llllll [ A —

[ I!III/IIIIII [ R s 6,11,13
F 0 D61 T [ I I I A ) A N =24
4 IIIII/IIIIII AN 1

|IIII/IliIl| |
IIIII/HIIII I |
ARERE /4 RERRRRA N RIIT
1||||/|||||| Lo
= iIIIl/IIIIII A 1 A |
II!II%IIIIII A
4 40 SILTY CLAY - very stiff, fight grey : : ‘l l : A ll : : ll ll : : H :: - o
and orange brown, silty clay with A S N = 21
trace of fine grained sand and L1t / Prrrtd Lot
ironstone grave| I / I 1 | B |

i IIlll/IIIIiI AR
i ||||1/|||||| NN
» ||Ii|/|li|l| Lol

|II|I/1I||I| I I
0 T N " I O [
i {4 0 [ [
i S5 GRAVELLY SILTY CLAY -stifto | | | | Il I O A O Y |
FA very stiff, brown, gravelly ) i 110 A [0l S 2%1220
(ironstone) silty clay, wet T8 i | 8] I I I | | M 14 =
-6 0 11 L [ 0 I [ =
I R O [ O O
I g ol {60 0 [ |
O ) Ol | | I

ul I 1 O 0 Frrrnd [

& |||||yQﬁ||i||| T
. T I =7 I T O | [ -

L - becoming stiff at 7.0m I gl 1901 I [ [
| {piny ‘AR s 6.6.9
L[ N=15
Lk i o bl o BT [ -
i Frrnd ﬁ LErr [T T Note: Unless otherwise

-8 FEETT e L |11 11| stated, rock is fractured
L 1A I A W I ! I | |1 || along rough planar
-8 10 1t | 10 3 O [ I Il || | bedding dipping at 0°-

0 vl i I | 11 11 | 10°orjoints
83 A 0 v (I |
b SILTSTONE-VEW |OW. and low LU _ | 111 Il I
[ 8.5~ strength, grey brown siltstone AT ] 11 — 1 PL{A) = 0 8MPa
Far 871 SILTSTONE - medium strength, | 11 | 111 ] || | &ém: BO",_2mm clay
\slightly weathered, fragmented to i e (11 |l gy | &esTsm: fragmented
-9 fractured, grey siltstone T 111 [ [| pB-9m:B0° clay band
CARBONACEOUS SHALE X LEL [ b;m' g L
extremely low and low to medium [ 1| |11 | Il 13-9.43m: fragmented | C (100 | 65 | p(a) = 0. 3MPa
strength, highly and slightly |U:I| | 11 N
[ 957 weathered, fragmented to T 111 [
fractured, dark grey to black, i 11 I 11 |1 | 9.7m:B0°, 5mm clay PL(A) = 0 4MPa
\carbonaceous shale. some very [ L L1 11 i
RIG: Hydropower DRILLER:Macquarie Drilling LOGGED: Sl CASING: HW to 4 Om

TYPE OF BORING: Solid flight auger to 4,0m; Rotary to 8.5m; NMLC-Coring to 10.6m

WATER OBSERVATIONS:
REMARKS:

E = Environmental sample. *Level relative to AHD, SSM167133

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 15(50) MPa
W Water sample V  Shear Vane (kPa)

C  Core dnlling > Water seep ¥ Water level

CHECKED

initials: (55

Date: I& ¢ | -1C
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BOREHOLE LOG

BORE No: 20

SURFACE LEVEL: 43.7

EASTING:

Mirvac Group

CLIENT:

PROJECT No: 71500.01
DATE: 01 Dec 08
SHEET 2 OF 2

301270

PROJECT: Hoxton Park Airport

6245732

NORTHING:

LOCATION: Cowpasture Road, Hoxton Park

DIP/AZIMUTH: 90°/--
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CASING: HW to 4.0m

LOGGED:

TYPE OF BORING: Solid flight auger to 4.0m; Rotary to 8.5m; NMLC-Coring to 10.6m

WATER OBSERVATIONS:

REMARKS:

DRILLER:Macquarie Drilling

RIG: Hydropower

*Level relative to AHD, SSM167133

Environmental sample.
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BOREHOLE LOG

CLIENT: Mirvac Group SURFACE LEVEL: 40.8 BORE No: 21
PROJECT: Hoxton Park Airport EASTING: 301435 PROJECT No: 71500.01
LOCATION: Cowpasture Road, Hoxton Park NORTHING: 6245495 DATE: 25 Nov 09
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
i Degree of Rock i inuiti i i i
i megn Description Wegthering g Strength_ 5 grpaacct:lljr:g Discontinuities Sampllng&ln Situ Testing
of s & I T T 15 |& ' ) o o Test Results
Z| (m) a9 §|§| HRHEE: B - Bedding J - Joint 8|27 8\0 3
Strata 5%2%&&0 5@;'21%@; g S-Shear  D-DrilBreak | = og x° Comments
FILLING - red brown, crushed FTTTTT IR I E/A PID<1ppm
0.2sandstone filling /1 : : I[ : II 1 : : : : I
FILLING - grey brown, sandy cla
filling with gon):e silt and con)cl:retey el LEErnd ' E/A RID<Appmy
g ) OVl moll R ]| -
* , | CLAY -stiff, brown clay with some | | | | | | RRRRN | E/A PID<1ppm
r silt and trace of ironstone gravel, ERRE AR | 'E/A PID<1ppm
moist to wet 4,57
il s I | N=12
[ I [ O O | S
I 1 J1 O T I 1 |
[ [ I Y I I |
i bkl I O A |
2 ] I (O A i |
I 0 O T [ O |
1 O I (I O [
8 VO S L 1 | -
0L e | S 36,6
-3 [ IO 0 [ I | N=12
L3 [ I I | —
0 0 I O O I
1000 D il & T | |
L A A [ I I I |
(N I O 1| |
F - | IIiII!I
& “I" GRAVELLY CLAY - very stiff, 0 O O ) |
4 brown, gravelly (ironstone) clay, [ 0 [ I | "
L wet P 0 0 I | s 388
P 6 s Y O O | N =16
I i 1 O | —
[ Ak 0 A 101 )0 ) |
Lol SHALY CLAY - hard, orange/yellow | | | | | | [ O O B |
s brown, shaly clay with ironstone [ I . A O O |
bands R OB ) e 3 B N (1 O |
0T T ) I I |
Ve ESZA LE LT |
T T 2 I O I O | Tl
ol |||||/IIIII| | s 8,15,21
[ PULLL A et |l Wr=g8
Le llill/llllll 1 —
I 0 W >l R O |
O O TR 5 O Y 0 O | Note: Unless otherwise
IO / RN | stated, rock is fractured
PELLLEA b | glong ioudh TagE -
o LLrrreanirrin] | bedding, dipping at 0%
° SHALE/SILTSTONE - very low RERREGER IREERRE gl i
[’ strength, grey brown shale/siltstone | | | | | | 4 1 IR I 5 | 22,25/50mm
7.2 I T o o = L P ) 1 efusal
SHALE/SILTSTONE - extremel A nmw ; . o
low to very low strength, extrerr¥ely L N | i7rbzn7s-t7 I‘:'é? (x2) Bo=.
to highly weathered, light grey LHrer e g S Er e PL(A) = 0.3MPa
- brown, shale/siltstone. Some lowto| | IJ| | | | = [ | \7'63m1 BO° ,;L?rr:]sc?;ne
A medium strength bands 1 EHT L] 2200 By Y
-8 I O I O 1 I O |
r L1 Pt |
Tl EAPrered | C |100| O
: : Il : = : : t : : : 8 4m; J8O®, ironstained
Loy IO A = 3 O Ol O |
g 11 [ ES L
[ RN y:"‘j RN
111 = 111 | 9 1m: J90°, rough
ora I O = e O O N D 0 | o 22m: J70°, clayey
Bore discontinued at 9.4m 11 T O T |
L L O |
21 (N [ | I
[ L 0 1 [ 0 |
RIG: Bobcat DRILLER: Steve S LOGGED: SI CASING: HW to 4.0m
TYPE OF BORING: Solid flight auger to 4.0m; Rotary to 7.2m; NMLC-Coring to 9.4m
WATER OBSERVATIONS: Free groundwater observed at 3.8m whilst augering
REMARKS: E = Environmental sample. *Level relative to AHD, SSM167133
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Distarbed sample B0 Phots ioniaaton derestor >
i Initials: (3.5
e B S e X (/)] Douglas Partners
W Water sample VvV Shear Vane (kPa) 12 1. 5 ~ R
C  Core driling > Water seep T Water level Date: |O-1-10 Geolechnics - Environment - Groundwater
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CLIENT:

Mirvac Group

BOREHOLE LOG

SURFACE LEVEL: 422

BORE No: 22

PROJECT: Hoxton Park Airport EASTING: 301355 PROJECT No: 71500.01
LOCATION: Cowpasture Road, Hoxton Park NORTHING: 6245748 DATE: 26 Nov 09
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description V?eegtf:ri%fg 2 S?gr?;th . I;racti_Jre Discontinuities Sampling & In Situ Testing
—| Depth of ST T TR g SP3CNg . . @ik Test Results
o (m) o3 §|§ |§| |£|§g (m) B - Bedding J - Joint 2 56 gﬂ &
Strata 51;;%%&50 E|§ IEI%EIE 5 §§ §§ S-Shear  D-Dril Break | & o2 w° Comments
L FILLING - brown, fine grained, T SRR BEREERE A PID<1ppm
il sand filling with some roadbase (A YR O
L gravel, humid P i (.
| 1) (0 0 O [ 1 A PID<1ppm
Il LG ) (1 I
O7I"SILTY LAY - stiff, orange brown, | | | | | | / [ I T
3 :laltr{dcl;yogutth trace of fine grained : LA rer N A )
= & ]lll II[ ||l| l ] ll 34,8
> 0 T 7 A I I I | 1l | S | N=12
lllll/l bt 1 4 [ LA PID<1ppm
1 O I I P17 A I (I 1 (1O ]
0 T U I 17 I O I O DN [
L Y T T U 7457 I O Y A O I A I i
[ [2 I % L R R b B
e LD oA e o il
i » _ RERRRY< AR Y
SANDY CLAY - very stiff, brown, IR P L 1 Ll LA
fine grained, sandy clay, moist b1 N O ] O = 37.9
(0 O A 2= <3 I i O ) N=16
- HERR / CEErre] o -
2 8 I O / I I (R
[ L1 O RN 0 O T L G
b T O 6, I T I O I 0 [
[ 3 SANDYSILTY CLAY -verystt | | I LLL R LLLELL| |l 11 1]
then hard, mottled orange brown Eil 4 % i / T S | I I I
and light grey, fine grained, sandy | | | | | | / O 51 O O | | I I
La silty clay, moist HERE / EEREREL Y —
Le IJIII//’l-I Fifi 1 N s 4,10,18
i illl!/l R N =26
IIIII/IIIH Lol —
1 ] / el [
[0 001 / O 1A o I [
[ 1 O I % L [ I I
- I I I O 2675 I O I O I F 98 K
s ||1||/||||| A
:IH:%IIIII LI
5.5m: becoming hard | / U A |
oming lIiiI%l ERR BRI s 614,23
|||1|/|||1| N =gy
Ls J||||/||||| T —
el AR RERRER AN I
3 |I|i|.':.l1|l| N
[ |||||%1||1| L1l
- AERE / LR e 1l
[ |I|I|/il||| Y
Ly i 0 0 T O % S A O A N (N L
" ""I"GRAVELLY CLAY - hard, brown, L1111 P N ] L
AL gravelly (ironstone) clay, moist Ll fe I A J 0 1 s 1;.2_0‘.4233
[ NERR NERRER Y i =
[ [ 1 ) 1 O
A g 0 | I | [
i Lo % LA T T Note: unless otherwise
8 FELd pﬁt 1 I I LI 11| stated, rock is fractured
-ﬁi I ié O O B 1 1 along rough planar
110 10 iy T O o o | Il |l | bedding, dipping at 0°-
B4 i F == 1 1L I 11 I | 10°o0rjoints
ALE - low strength, e =
oot % | E 1 ] | | e
85 SHALE/SILTSTONE - low then I I [ N
rore very low to low strength, highly to HENR o R .
Lo moderately weathered, light grey N ERE Choooe o 9-§€$;J4§ahgm°°‘h
| brown shale/siltstone HERE R T gem:ng. smooth, clay | C |100] 19
. 000 I 1 0 A [ I i I | pand
95 SHALE - medium strength, fresh, I i : : || ' | : : : ]| : | 9€;‘ng j55°,bclar){sr’rl1€ar
i 9.78m: J, subvertical,
slightly fractured, grey shale i =R i o & T7o0] 891 PL(A) = 0.4MPa
RIG: Bobcat DRILLER:Steve S LOGGED: SI CASING: HWto 4.0m

TYPE OF BORING: Solid flight auger to 4.0m; Rotary to 8.8m; NMLC-Coring to 11.45m
WATER OBSERVATIONS: Free groundwater observed at 4.0m whilst augering

REMARKS: *Level relative to AHD, SSM167133
SAMPLING & IN SITU TESTING LEGEND CHECKED

A Auger sample pp Pocket penetrometer (kPa)

D  Disturbed sample PID Photo ionisation detector o

B Bulk sample S Standard penetration test Initials. 5 € 4

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

W Water sample V  Shear Vane {kPa) 152 -
C  Core drilling > Water seep ¥ Water level Date: 1&.|-10

(/)] Douglas Partners

Geotechnics - Environment - Groundwater



04MPa

PL(A) = 0 4MPa

Test Results
&
Comments

PL(A)

S

aoy
% 23y
2100

100 | 99

Sampling & In Situ Testing

(0]
a
>
[
C

BORE No: 22
PROJECT No: 71500.01
DATE: 26 Nov 09
SHEET 2 OF 2

D - Drili Break

Discontinuities

301355
6245748

DIP/AZIMUTH: 90°/--

B - Bedding J - Joint
10.68m: BO®, clay smear

S - Shear

00| rom—— e e e e e e e e ]
So———_——— — — g —_ —_—_—_———_—_—,——_——_——_——————_—_— ——— —— —— ————————— ————————— — — — — — — — ]

e ——_——_———t—_———— ———————— — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — ]
OO oo e e e e e e e e e e e T e e e e e e i e et e T T T S e e ]

Fracture
Spacing
(m)

DD e e i o} e o e e e e e e e ]
18]BAA

UoIH X3

YBIH AisA

ybiH

wr

SURFACE LEVEL: 422

EASTING:
NORTHING:

Rock
Strength

BOREHOLE LOG

Degree of
Weathering |
2
=

Mirvac Group
Hoxton Park Airport
Description
of
Strata
SHALE - medium strength, fresh,

slightly fractured, grey shale

(continued)
Bore discontinued at 11.45m

11.45

Depth
(m)

-13

- 14

-15

LOCATION: Cowpasture Road, Hoxton Park

CLIENT:
PROJECT:
=11
FoE12
F _—16
Fo18
19

CASING: HW to 4.0m

Douglas Partners

Geotechnics - Environment - Groundwater

rd

LOGGED:
CHECKED
£%

Date: 15 1|

Initiais:,

Water level

DRILLER: Steve S
Standard penetration test

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

pp Pocket penetrometer (kPa)
PID Photo ionisation detector
v

S
> Water seep

*Level relative to AHD, SSM167133
SAMPLING & IN SITU TESTING LEGEND

Auger sample

Disturbed sample

Bulk sampie

Tube sample (x mm dia )
Water sample

Corae drilling

TYPE OF BORING: Solid flight auger to 4.0m; Rotary to 8.8m; NMLC-Coring to 11.45m

WATER OBSERVATIONS: Free groundwater observed at 4.0m whilst augering

RIG: Bobcat
REMARKS:

A
D
8
Y,
w
[9)
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BOREHOLE LOG

CLIENT: Mirvac Group SURFACE LEVEL: 40.1 BORE No: GW2A
PROJECT: Hoxton Park Airport EASTING: 301398 PROJECT No: 71500.01
LOCATION: Cowpasture Road, Hoxton Park NORTHING: 6245325 DATE: 02 Dec 09
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
_ Degree of Rock ; - ; i ;
Description Wegthering .LE) Strength | & I;ractgre Discontinuities Sampling & In Situ Testing
=| Depth of & ST T T 1gr || SPacng . . o |o®|n | TestResults
(m) £3ad 5 Bg2| (M | 8-Geddng J-doin 8 |85|8 &
Strata E%%% og u’j|§|§|§|§’|§|u’j E §§ §§ S - Shear D - Drill Break | = o&) x Comments
Lo 0.051 FILLING - grey brown, silty clay FTTTT INRRRR T 1T A PID<1ppm
topsoil with trace of fine grained li |l I : : : : } ([ 11l H
sand and grass rootlets (possible | (I [ _—
o5l opsoid) RN RERRRA R IEE A FIBSIRRm
“I\FILLING - grey brown, siity clay Frrtd / 0 I L A
[ filling with some gravel, humid el / L [l il
<
[af ! SILTY CLAY - stiff, light brown to : : : ll : % li I : : : ’l E H :: A ol
i red brown, silty clay with some R | (LT REERE s N=13
ironstone gravel, damp to moist : : L1 (W TR R PID<1ppm
i .0-1.5m: gravelly (ironstone) silty RERENS EERE [l
[ clay 1A l !
: REREN¢Z RRRERNR T
lllll/llllll I I 1
]2 21 Pt gl R O T T
B SILTY CLAY - stiff, light grey, silty | | | | [ | [A4 E LA A [ |
clay, moist I I 7 I I B O I O i
IIIII/|IIIII| el b
i|1||/|l11|| L1 5 Lk
(I N P I R A I Ll PID<1ppm
[ L5 (I P I I U 1 —
s IIIIIKIIIIII I 1 VA 10
lllilliilllll T L
- MERR I O A [
GRAVELLY SILTY CLAY - very N 0 N
stiff, brown, gravelly (ironstone) (| § L [ O
i silty clay, moist to wet (R EEEd [ N N
.3_4 Lt b ke (I | — 5811
L Lt O T [ s N =19
L A1 T [ W I PID<1ppm
BERE PLErrt|el 111 — B
I 0l e R
11|||y1231||||11 I
[ 5 MR WL Il
3 U I et
[ I 0 AL O N | (N
54 SICTY CLAY - very stif, brown, | | | | | | VA | | A -
silty clay with trace of fine grained Lttt AT IR 6,99
sand and ironstone gravel, wet / S N=18
[ [ LTI Lt [ PID<tppm
L e |||||%|||||| [l —
[ |||||/|||||| L1l
||II|/1II!|I (I I I
IIIII/IIIiII (I
||III/IIII|I )
I I O Y I Pl [ I O
[ [, Illll/lillll [ I I
Lol I I T A I P O O (N 7.8,10
i T T I 4677 I O { 01 [l S N=18
I||II/IIIIII [l PID<1ppm
|||II/HIIII (I N
Illllﬁllllll T
|||II/II|III [
s 80 Illllﬂlu_lll Il
Lot 8.1+ SANDSTONE - very low to low +1r t 1 s T
i . strength, brown, fine grained _Lll e _‘:Lrl' 1 [ nJ—L 8106-_8 23m: (x3) BO*- PL(A) =0.8MPa
sandstone (11— TR [0 10°, ironstained
SANDSTONE - medium strength, Crre =t b oot 8-2’311%10_“0"513'“‘3"
moderately weathered, fractured, Crrt =l oo e b= U e
[ rown, fine grained sandstone 111 = 1 Al R 9
[ SILTSTONE - extremely fow to o= ] o & [racy) &
: very low strength, extremely to s s n T T R O s e T I | Note: Unless otherwise PL(A) = 0.3MPa
highly then slightly weathered, grey [1__|_|_| ) [ Py || || || stated, rock is fractured
siltstone. Some low to medium TN (O [ 1] | | k=] | Halongplanarbedding
strength bands Ve =] orn i [jeenes dieping ate-10
.5-9.8m: carbonaceous shale trithbr b=tthrora | o || Horoms PL(A) = 0.1MPa
band T I ] A O I | i A A e KT B
RIG: Bobcat DRILLER:Steve S LOGGED: SI CASING: to 8.0m
TYPE OF BORING: Solid flight auger to 8.1m; NMLC-Coring to 10.15m
WATER OBSERVATIONS: Free groundwater observed at 4.5m whilst augering
REMARKS: *Level relative to AHD, SSM167133
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp Pocket penetrometer (kPa)
g pitmedanen £ Hronimi o s 5.4
U, Tube san?ple(xmmdia) PL Poim|oadpstrength 1s(50) MPa i ‘ ’ Doug’as Partners
W Water sample V  Shear Vane (kPa) . (1 y .
C  Core drilling > Water seep T Water levet Data: |&-1-10 Geotechnics - Environment - Groundwater
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CASING: to 8.0m

Douglas Partners

Geotechnics - Environment - Groundwater

[

i 8

LOGGED:
CHECKED
- B
|i -

Initials: =
Date: | 5+

Water level

NMLC-Coring to 10.15m

DRILLER:Steve S

Standard penetration test

PL Point load strength 1s(50) MPa
Water seep

V  Shear Vane (kPa)

>

pp Pocket penetrometer (kPa)
PID Photo ionisation detector

*Level relative to AHD, SSM167133
SAMPLING & IN SITU TESTING LEGEND
s

Tube sample (x mm dia )

Auger sample
Disturbed sample
Bulk sample
Water sample
Core drilling

WATER OBSERVATIONS: Free groundwater observed at 4. 5m whilst augering
REMARKS:

TYPE OF BORING: Solid flight auger to 8.1m;

RIG: Bobcat

A
D
B
U,
W
C
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CLIENT:

Mirvac Group

BOREHOLE LOG

SURFACE LEVEL: 42.0

PROJECT: Hoxton Park Airport
LOCATION: Cowpasture Road, Hoxton Park

EASTING:

NORTHING:
DIP/AZIMUTH: 90°/--

301290
6245510

BORE No: GW3A
PROJECT No: 71500.01
DATE: 01 Dec 09
SHEET 1 OF 1

Description ve:gtﬁgri%fg o Strencgth n I;ractgre Discontinuities Sampling & In Situ Testing
Depth s T2 pacing )
& (n?) e g2 g:§: :g: }g};g (m) B - Bedding J - Joint g [e%1g . Test 'ZESURS
Strata z %2 2y &) 5I§I«’=1EI§I§IE g §g 38 S-Shear  D-Drill Break | = 32 g -
ol w — o =k 4
! 060?'\BITUMINOUS CONCRETE L A RIS L A PID<1ppm
jloz— 7
SIL_TY CLAY - stiff, brown silty clay,| | | | | | / RN T il
moist I O O 71 Y I I I |
I I 7215 O O I O T |
S I I I 74 T I O O O L | —
IIIII/lIIIII [ | 5 Sf-?s
I RO e A I [N y
. REEN LEEEEE] | - PID=tepm
°| GRAVELLY SILTY CLAY - stiff to I I ¢ bl [
very stiff, brown, gravelly 0 W 1] [
S| (ironstone) silty clay with somefine | | | | | | 0 TR 11|
FS-2 grained sand, moist 11 Ed RN 11
0 e i ¥
Lt Lt [
29rSiTY CAY -very stit ghtarey | LA LTI T 6.7.10
1 and orange brown, silty clay with i/ S N=17
L some fine grained sand and e A LErrnd S PID<1ppm
FaE3 ironstone gravel, moist I 0 0 I (NN
0 O 6 " Y A Y A IS 1] R
||JI1/!I|JII 11l
O T 2 Y I (A
T I 0 P O R I B I I | [
0 I N T 7 Y I I I 1] I |
& T 1 17 T O (|
e |||I|/|I[|II [ | 7.9.11
|I|I|/|II|II R 11 A | S N =20
|||||%|||||l 1 o T 11 PID<1ppm
IIiI[%HIIH | I
[ I P [
i Lt A0 [ I
515 I 7 I T O Y O I 1 ]
i L T O P77 O A R T O N I
IR O 7 L O O A i A 1
L 7 % (N I 1) [ 4]
III||I Lt [ 6,9,11
IIIIII A O 1 S PIB‘=12O
IlIII/IIIIII I i <1ppm
Lol v —
Ae LETLTZg b= o
L LYo | : LA Lo Note: Unless otherwise
L : : : ]l : A : : : |! : Jl : :: H statea, rock is fractured
A 0000 I along rough planar
CLLLEPA TG | 111 11 | ecing desing atoro
. A 19° or joints 60/30mm
tal7 70 POLLE L e e i e e
L SILTSTONE - very low to low EEEN N EEEE BT S | PID<1ppm
724~ strength, grey siltstone v = T I 1 — - PL{AT=04MP3 |
SILTSTONE - low to medium d:u| il i 2= tl_ RREEEI I Zoﬁm-c?;’y"fo"ﬂa'"edv
strength, highly and highly to P f—prrfrd | Il | 7287 64m: fragmented
moderately weathered, fracturedto | | | | | | N EEE | Il |\(D)yin0.01-0.05mm
slightly fractured, grey brown Phrrr oo Il k7.64m: J, subvertical C |100]| 38
FE-8 siltstone. Some extremely low { (L=, (1] || [\7.9m: BO®, fragmented
stiengtubands = | || [8m: J50°, rough
11 _— |11 | | 8.21m: B20°, ironstained PL(A)=03MPa
R 8.21-8,73m: D,
ll : : { — L : : : : H fragmented into 0,01 to
L — # \0.05mm
I [ I I O L1l I | |“8.73-8.8m: (x2) BO®, clay
:2—9 8.95 SILTSTONE - extremely low | |1 =t i) | | | smear
strength, highly weathered, light IR | [N Ll |
grey siltstone e )= pgirrril [ | C 100 28
1 (O I A | RLEI=I0plRg
9.6 - | | | = Ydma| || (N | q
SILTSTONE - medium strength, b BRI IRR [ 11 | 9.6m: BO®, ironstained &
slightly weathered, slightly | —= L1 clay band
Ll 10 100k fractured, grey siltstone LLI = |1 | 11 B!
kil ™ —— <1 T T TTT [TTTITT I _IT T1
Bore discontinued at 10.0m
RIG: Hydropower DRILLER:Macquarie Drilling LOGGED: SI CASING:
TYPE OF BORING: Solid flight auger to 7.24m; NMLC-Coring to 10.0m
WATER OBSERVATIONS: Free groundwater observed at 6.0m
REMARKS: *Level relative to AHD, SSM167133
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Diskroed tample BRD Ehots lopestion Gtector
B Buk ! s S ; |I'Iltsa|5'-'_':1" T
e o e - (/)] Douglas Partners
W Water sample V  Shear Vane (kPa). pate: [R.1-10 o .
C__ Core dnling D Watersoep ¥ Waterievel ate: (s-1-10 Geotechnics - Environment - Groundwater
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BOREHOLE LOG

CLIENT: Mirvac Grou SURFACE LEVEL: 43.8 BORE No: GWA4A
p
PROJECT: Hoxton Park Airport EASTING: 301279 PROJECT No: 71500.01
P
LOCATION: Cowpasture Road, Hoxton Park NORTHING: 6245780 DATE: 30 Nov 09
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
i Degree of Rock i G i i i
Description Weathering| Strength | & I;ra:glnre Discontinuities Sampling & In Situ Testing
2| Depth of &S TT 1T 15 |5 “Paand ) e o |o®|n | TestResults
(m) [ ] ;|3| |=E’| |I|°‘§ (m) B - Bedding J - Joint S |56l0e &
Strata 222240 U] élglglglgl E|:E S-Shear  D-DrillBreak | & |O 2z e Comments
LIShuw wi!SISI=ITis g
0.1h FILLING - grey brown, silty clay FTTTl rrrrTt A PID<1ppm
\topsoil with trace of gravel and L1 1 |l : |[ : : :
grass rootlets, humid (possible 1L
topsoit) RN NEENN LA PID<1ppm
A 0.7 FILLING - grey brown, silty clay P Frrrnd
9 and shale fragments filling, humid /| | LT LT 20 F 1T |
L1 " 10 It I O O T A PID<1ppm
T SILTY CLAY - very stiff, mottled RERE ERRRE —A 8810
- orange, grey and brown, silty clay | | / SRR s N=18
with trace of ironstone gravel, moist L1 / SRERR PID<1ppm
[ Ve —
Fred A 16 I
o |I|||/||I|II
0 I O A
2 R R
H'H%HI"'
IIIII"IIIHI ]
!Ilil/ltllll 8,10
= 1/ S N =18
FTt illllllllllll PID<1ppm
L3 illli/llllll —
FLIELEZA 00
Illll%illlll
I I I o L I
[ 3° SANDY CLAY - siiff to very stiff I I I 77 I O I O
A light grey and orange brown, fine I 1 |
= grained sandy clay, moist to wet I Tl / |
-4 ||r||/|||||| — 578
IIIII/IIIIII s N'=15
L T Y e, o I O M PID<1pbm
RERERSRRRRRN — w.
F |||||/||||||
Lal 00 0 A 1 <~ A O 9
Fe L= A00001001
H L / e
i NI RAREN
[ |||||/[|||||
[ [ Tttt A0000000 ] 5811
Lk I T Frrend s N=19
[e[ I O 1 W ™05 S0 W T O A PID<1ppm
-6 | I Frrrnd
I [ _Z/ i I I
63 SHALE/SILTSTONE - extremely : : I I : it e : : : : : Note: Unless otherwise
low to very low strength, grey — stated, rock is fractured
shale/siltstone R | ERLE S along rough planar
Lrs I O A O e [ bedding dipping at 0°-
s I e e N IO O O 10° or joints L
i FELETES T s | 123&’353'}""
78 | O e Il PiD<1pprm
SHALE/SILTSTONE - extremely FTT T A TTUTI
low to very fow strength, extremely LI T O IO s [ O 7 5m- J85° smooth
o to highly weathered, light grey I ==y ]I I 7.5.7.57m: fragmented
-8 brown, shale/siitstone I AP == 0 A 1 I \in 0.01mm intervals ¢ l100l o
-8 [ O O [ I A 7.73m: BO®, clay band
EEENEA T
0 I (== Lt
L Eg
853 "SHALE - Tow to medium and L2
Lol medium strength, slightly L 11 8.65m: BO®, 10mm clay PL(A) = 0.3MPa
weathered, slightly fractured, grey | | | ]I | F—HE |11 mme
-9 shale with extremely low strength | [ | [} 1 F=4 1 1| 111 37%T' Bo'ﬁomm clay& | c |100| 90
bands R NE==RRN RN s
== .05m: BO°, 50mm
I Il : : ]l ——] : : Il : \_grushed rock
el 41m: B5°, 120mm =
9.55-9.60m: very high strength | X LoeEss | crushed rock PSS
- 981 Siltstone band AL &= 111 \9.65m: BO, 5mm clay C |100]| 43
Lrbr F=d Uit M0.83m: B0, clay smear
RIG: Hydropower DRILLER:Macquarie Drilling LOGGED: SI CASING:
TYPE OF BORING: Solid flight auger to 7.3m; NMLC-Coring to 10.2m
WATER OBSERVATIONS:
REMARKS: *Level relative to AHD, SSM167133
SAMPLING & IN SITU TESTING LEGEND CHECKED
5 ShEErE. B0 Phots icmetion Gercior
B B I d i Initials: 5 & o
u, T:.ljg(essaamn?p?e (x mm dia ) gL g:r?t E:fdpset?:r:;mr;(?os)t MPa = e ( ' DOug’aS P al' tner S
W Water sample V  Shear Vane (kPa) D a1 -y " .
C__Cora driling > Waterseep ¥ Waterlevel it = St Geotechnics - Environment - Groundwater




BOREHOLE LOG

BORE No: GW4A

SURFACE LEVEL: 43.8

Mirvac Group

CLIENT:

PROJECT No: 71500.01
DATE: 30 Nov 09
SHEET 2 OF 2

301279
6245780

EASTING:

Hoxton Park Airport

PROJECT:

NORTHING:

LOCATION: Cowpasture Road, Hoxton Park

DIP/AZIMUTH: 90°/--
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CASING:

LOGGED:

DRILLER:Macquarie Drilling

RIG: Hydropower

TYPE OF BORING: Solid flight auger to 7.3m; NMLC-Coring to 10.2m

WATER OBSERVATIONS:

REMARKS:

Douglas Partners
Geotechnics - Environment - Groundwater

[

Date’ | X | +4 D

/

CHECKED
Pt -
3

Initials: =5~

*Level relative to AHD, SSM167133

T Water level

Standard penetration test
PL  Point load strength 1s{50) MPa

Shear Vane (kPa)

pp_ Pocket penetrometer (kPa)
> Water seep

PID Photo ionisation detector

S
\4

SAMPLING & IN SITU TESTING LEGEND

Tube sample {x mm dia )

Water sample

Disturbed sample
Core drilling

Auger sample
Bulk sample

A
D
B
Y,
w
C




DOUGLAS PARTNERS PTY LTD
HOXTON PARK AIRPORT - HOXTON PARK

BORE GWSA PROJECT 71500 NOV 2009
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CLIENT:
PROJECT:

Mirvac Group

BOREHOLE LOG

SURFACE LEVEL: 45.0

Hoxton Park Airport
LOCATION: Cowpasture Road, Hoxton Park

EASTING:

NORTHING:
DIP/AZIMUTH: 90°/--

301218
6246075

BORE No: GW5A
PROJECT No: 71500.01
DATE: 30 Nov 09
SHEET 1 OF 1

- Degree of i inuiti i i i
Description Wegthering e Strength | l;raacé?;e Discontinuities Sampling & In Situ Testing
| Depth of S &8 TT T 5| SPacing . . ol |lo= Test Results
(m) [Jn] |i|{5~§ (m) B - Bedding J - Joint 8556
Strata 223240 G} fz,l Eﬁ = 8° g8 S - Shear D - Drill Break | =" |0 g Comments
o LUTITEOuwuw I'>'u o oo o~
L FILLING - grey brown, silty clay 1 ) O 1 T TT T1 A PID<1ppm
0.1, and shale fragments filling, with T I N
“MNsome grass rootlets LEVLL DA 0 T | [ PID<1
SILTY CLAY - stiff, browntored | | |11 /| R I L Pem
brown, silty clay with trace of fine Lrrrl (V4 I I
grained sand, moist L O g I I
4 [ (A I Ll Plf:;;gpm
7 R R
RN / L] fro1 PP
NERR / AR IR
NEER % RER R
L1l I [ R
¥[2  2075ILTY CLAY - stiff, grey sityclay, | |1 11 j; | Il L1
moist to wet i A || (I I A
[ % I [ N
Izt R iRt =58
(P4 N=12
[ & |1 [ B PID<1ppm
-3 I (I [
BERN % BRI
NERR / SRR
160 O : ! I [ B
[ | ! (. [ I B
37" CLAYEY SAND - loose, brown, fine| | | | || [7 A (A
1 ; grained, clayey sand, wet N PR I [
[ N P I [ I R 234
il I /// II | II II N=7
[ 1 [ 52 | | | PID<1ppm
et CLJE T 1)
10 O O [ I [
Ly, I N N
g5 50 101 I I || [ N
SILTSTONE - extremely low to I O T == |1 Y
very low strength, grey brown TR - I R
siltstone LTIl ]— R
ey == I R 12,17,26
6 I Il N =43
1 W O [ A Y PID<1ppm
° O W S | ,
LT A il e | | | || || | Note: Unless otherwise
(1111 — 11 N stated, rock is fractured
(11— 11 BRI along rough planar
—_ | bedding dipping at 0°-
= HIE R G
ol 7 (LI | — FEL ot s o
71 SANDSTONE - high then highto | 1 1 T 1T} e HIJ_” PID<1ppm
very high strength, fresh, slightly N I e 1 b7 27m: B, 10mm PL(A) = 2 5MPa
fractured and unbroken, lightgrey, | | | | | | I 1l I' \grushed rock
fine grained sandstone withsome | | | | | | || [ .3m: B0°, 50mm
siltstone laminations and bands I I | =l L crushed rock
i 0 D | | I 11 LI} |§7.76m: BO®, clay veneer
2 g RN I{ [t 11 1 |7.78m:J, subvertical PL(A) = 3.2MPa
(Y | | O i O B
(N | A ) 1
[ : | T ] w0
L : | I T
i - | A 1 IO
-9 R ' I O 1 i
L PL(A) = 5 5MP
0 T | I I |, 9.08m: BO®, 10mm clay & 3
A | N L ¥ | .18m: BO°, clay veneer
L | O 1
I I (N |
Tl | [ |
5 R | [ |
#1110 100 [TTT] |r } [T—TI
Bore discontinued at 10.0m
RIG: Hydropower DRILLER:Macquarie Drilling LOGGED: Sl CASING:
TYPE OF BORING: Solid flight auger to 7.1m; NMLC-Coring to 10.0m
WATER OBSERVATIONS: Free groundwater observed at 4.5m whilst augering
REMARKS: *Level! relative to AHD, SSM167133
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Distoed sample B0 Photo ionieaton deiecir
B Butk sampl S Standard i Initials: o
il o et ‘ (/)] Douglas Partners
W Water sample V  Shear Vane (kPa) T < - - .
C__ Core drilling D> Water seep ¥ Water level Date: | #. |1 O Geotechnics - Environment - Groundwaler




DOUGLAS PARTNERS PTY LTD
HOXTON PARK AIRPORT - HOXTON PARK

BORE GW6 PROJECT 71500  NOV 2009
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-

BOREHOLE LOG |

CLIENT: Mirvac Group SURFACE LEVEL: 384 BORE No: GW6
PROJECT: Hoxton Park Airport EASTING: 301469 PROJECT No: 71500.01
LOCATION: Cowpasture Road, Hoxton Park NORTHING: 6245350 DATE: 25 Nov 09
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description v[\?ggtﬁgri%; o _| Fracture Discontinuities Sampling & In Situ Testing
= ®
2| Depth of a8 e Spacing . ol = Test Results
Z (m) o9 52 (m) B-Beddng J - Joint g g08°\° Py
Strata 5 % g 20 O] LIE E Ez §§ S - Shear D - Drill Break | = |O &J x Comments
UUZ\ROADBASE GRAVEL -withsome /| T T T T'1 1T 71 E/A PID<1ppm
I sand and clay L (I
Fat FILLING - brown and red brown, : } : ll : : H H oy PID<1ppm
silty clay filling, humid to damp SRR IRt \—
7 R I G I | |
-1 7| SILTY CLAY - stiff, greybrownand | | | | || [7 4 O L E/A| PID<1ppm
[ [ brown, silty clay, damp to moist I % I 1 [ 11 N rfls'f'?o
[ O =
Ft NEEN % Lol - PID<1ppm
I ) /I I A
1 I / I 4 41
R [0l
R PEE LS Lol
| CLAY - firm, brown clay, wet I T | Lol il
Lol Ll / [ )
L FEr [ | E PID<1ppm
[ T T N (e | 3 ﬁ‘2=24
L/ IRl Ao
3 [ O B [
3Ty —— L1 E I o011 1l
- very stiff, light brown clay P11 EREEE
Lol with some ironstone gravel, wet RERR / R
Bk % RN
0 O L N
I / 1 o [ ] L
-4 I T I § il il LE |
L IIIII/ | s 2,9,16
o |||||/ IR N'=25
® REEE / IR —
AT Ol [
| GRAVELLY CLAY - very stiff to T A i Il
[ s hard, red brown, gravelly | 5/@)‘ |
(ironstone) clay, moist (I T O B O 9% s (I |
I O 1 01
=] I A U |
[ L ;221‘ [ ]
[ lllllpé{" Lol . 913,17
[ R N B0
-6 0 | i
I [ I I [ A
b LEEL) P [
[ LT [or 1O (|
[ R I % I Note: Unless otherwise
T O stated, rock is fractured
L A éﬁ YR along rough planar
-7 11 g}‘ T beddln_g_dlpplng at 0°-
RERARVS g (| 1erems
[ L P A Lo
75 1= g+t
SILTSTONE - extremely low to
very low strength, extremely to ] Lot . )
highly weathered, light grey, orange| | | | | | [— I L1 ]I | 7.75m: BO®, ironstained PL(A) = 0 3MPa
-8 brown siltstone with a low to el 1P = I
i medium strength band at 7.85 to 08 S 1 I [y
| 8.0m A0 0 {1 [N A Cc [100| O
& W s [
L) — (A
87" SHALE - very Tow strength, highy | |l I 1| == S
- weathered, grey to dark grey, shale| I}l | | | [=—] R
2 with a carbonaceous shale band | '] == L LY g oom: g75° roUgh
from 9.02m to 9.3m I [ (N ' PL(A) = 0.1MPa
_g: | | L I T 9.3m: J, subvertical
ll : I : :l | ¢ |100| 68
| |
97 SHALE - description next page | 11 |11 | | 9.7-10.10m: J85°, rough
| L1 L 11 |
RIG: Bobcat DRILLER:Steve S LOGGED: Sl CASING: HW to 4,0m
TYPE OF BORING: Solid flight auger to 4.0m; Rotary to 7.5m; NMLC-Coring to 11.1m
WATER OBSERVATIONS: Free groundwater observed at 3.1m whilst augering
REMARKS: *Level relative to AHD, SSM167133
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Disired sample B Photo ionyeaton dstactor ;
i Intials; 5"
T T B B e e =7 (/)] Douglas Partners
W Water sample V  Shear Vane (kPa) fe - 3
C__Core driling > Waterseep T Water level bekei & |-lo Geotechnics - Environment - Groundwater
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BOREHOLE LOG
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CASING: HW to 4.0m

Douglas Partners

Geotechnics - Environment - Groundwater

]
« |

A

P de

LOGGED: SI

NMLC-Coring to 11.1m

WATER OBSERVATIONS: Free groundwater observed at 3.1m whilst augering

REMARKS:

CHECKED

Initials
Date: (5.

Water level

]
H

Rotary to 7.5m;

DRILLER:Steve S
Standard penetration test

PL Point load strength 1s(50) MPa
Shear Vane (kPa)

pp  Pocket penetrometer (kPa)
PID Photo ionisation detector
Vv

*Level relative to AHD, SSM167133
SAMPLING & IN SITU TESTING LEGEND
S
D> Water seep

Auger sample

Disturbed sample

Bulk sample

Tube sample (x mm dia )
W Water sample
C  Core drilling

x

TYPE OF BORING: Solid flight auger to 4.0m;

RIG: Bobcat

A
s]
B
U,
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DOUGLAS PARTNERS PTY LTD
HOXTON PARK AIRPORT - HOXTON PARK

- BORE GW7 PROJECT 71500 NOV 2009

7.30 — 9,70 M IRE




CLIENT:
PROJECT:

Mirvac Group

BOREHOLE LOG

SURFACE LEVEL: 41.6

Hoxton Park Airport
LOCATION: Cowpasture Road, Hoxton Park

EASTING:

NORTHING:
DIP/AZIMUTH: 90°/--

301380
6245681

BORE No: GW7
PROJECT No: 71500.01
DATE: 24 Nov 09
SHEET 1 OF 1

TYPE OF BORING: Solid flight auger to 4.0m; Rotary to 7.3m; NMLC-Coring to 9.7m
WATER OBSERVATIONS: Free groundwater observed at 2.0m whilst augering

REMARKS: *Level relative to AHD, SSM167133
SAMPLING & IN SITU TESTING LEGEND CHECKED

A Auger sample pp Pocket penetrometer (kPa)

D  Disturbed sample PID Photo ionisation detector =

B Bulk sample S Standard penetration test Initials: 5.

U, Tube sample (x mm dia ) PL Point load strength 1s(50) MPa

W Water sample V  Shear Vane (kPa) T

C  Core drlling D Water seep T Water level Date: < * [*{D

inti Degree of Fracture Discontinuities Sampling & In Situ Testin
iption Slo pling 9
—i| Depth pescrp Weathering 5 ISItnienIgtItll S| Spacing ® Test Results
Z| (m) of 935|§| E] |§|§§ (m) B - Bedding J - Joint 212858
SELS E3i3pp |@SIBEBE] 5 82 88 | S-Swwr D-DuBeak | Z 02X oonents
FILLING - light brown, gravelly clay | T T T T°T LTI [ | AVE | PID<1ppm
o.3lfiling with trace of grass rootlets L IR I LY I [
i CLAY - firm to stiff, light grey clay, : : l : ll / : : : l : { Il H H “AE ] PID<1ppm
- humid ==
¥ |I||i/||[l|| IR
IIJII/IIIJII I
i ||1||/||[||1 RN AE] PID<1ppm
|I|II/|||iI| (N 354
0 T 18 1 (0 I [ 1l s N=9
15 I (K [ O [ O I .
e “|" CLAY - very stiff, red brown then L RNl I (|
light grey brown, clay with some L / A A (|
fine ironstone gravel, wet Pl / | T 10|
-2 |||||/|||1||!||| 1
|||||/|1|||| L
IIIII/IIIiII III [
(i N Y N A PID<1ppm
2 |||||%|||:|1 NI ] a8
RN SRR S N =19
4 Ilill/llllil (N —
- I[III/IIIIII |
R /Z AR RN N I
Illll/llllll [N
b iIIII/IIIIIi Il
3 [ I I 40 1 Il
38 GRAVELLY CLAY - hard, red FLELEBZR Lt il
4 brown and brown, gravelly I R B %0 I B I O I [ N
i (ironstone) clay, wet I A 97 T I Il 8,12,20
I O 1 T T I I [ N =32
L R I I [ N
af ||||F%&‘IIIIII [
L IIIIlvddIIIIII [ N
[ L I [
® IR AR RN T
[ ol I [ N
[ B 8 0 I [ I
of ||||1§,@’=||u||| Y
L RA T et 15,17,20
RN RN NS 37
-6 L ) 0 ur I O [
i |||l|%|lll|l N
: : : I : yéc : : : : l : : H H Note: Unless otherwise
EREE RRERE TR stated, rock is fractured
o RERN ARETEA W CIT R s
| SILTSTONE - extremely low L=t I 11 11 | 10°orjoints
-7 strength, light grey brown siltstone OV GO s O 11t
i NERNE = NN N
| SILTSTONE - extremely low to HITTTT— ITTTT I TTqTT
o very low strength, highly to 0 O ey Llrl L1 | IIJ[I
i moderately weathered, light grey, ITII Py I | || | 7.6m: B0, ironstained PL(A) = 0.2MPa
yellow brown, siltstone with a low PA L i || | 7.6-7.9m: (x3) BO*- 10°,
s 79 strength band from 7.6mto 7.9m  [“f==T- e =[]\ Ironstained
HEv e ey [0y iy | 7.9m CORELOSS:
83 . | VS S N O I P I A
SHALE - low to medium then L = ] I 10 [N 8.31-8.44m: (x2) BO®,
medium strength, slightly Fh B RN | 111 | claysmear 96 | 71 PL(A) = 0.3MPa
weathered, slightly fractured, light | | |1} | Vi liii L 10 | sssm: sase, smooth )=
grey to dark grey shale iih R ERE L1l l ’ ) '
9 LI [Ty (I |
T F1rprtd [ | PL(A) = 0.3MPa
LI I I 11 FI | 9.28m: BO®, clay veneer
o L1 (Y [ | PL(A) = 0.7MPa
&/ S _ Ll I I O T W
| Bore discontinued at 9.7m 11111 RN (R
Ll I | W I |
RIG: Bobcat DRILLER:Steve S LOGGED: SI CASING: HW to 4.0m

(/)] Douglas Partners

Geotechnics - Environment - Groundwater
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BORE GW8 PROJECT 71500 NOV 2009
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CLIENT:

PROJECT:

Mirvac Group

BOREHOLE LOG

SURFACE LEVEL: 437

Hoxton Park Airport

LOCATION: Cowpasture Road, Hoxton Park

EASTING:
NORTHING:

301305
6245998

BORE No: GWS3
PROJECT No: 71500.01
DATE: 27 Nov 09

DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Descripti Degree of Rock Fracture Discontinuities Sampling & In Situ Testing
CSCrption Weathering|2 | Strength | 5| o o
| Depth of S8 T T g SPAnd | o B o |o=|a | TestResults
(m) S=2131 15 EiEg=z] (M ~Bedding ) - Join S |5l &
Strata 5525&&0 SIEIEIEI%IEIE §§ S-Shear  D-Orill Break | & o8|z Comments
SILTY CLAY -grey brown, silty clay| T T T TT 7 A TTTTTT T A PID<1ppm
with some gravel and trace of RN (A1 I
grass rootlets, humid (possible kil (A G I
topsoit) 1 00 S ‘A L LY 11 A* PID<1ppm
Lo L1101 I U ) T ||
08 SITY CLAY - stiff to very stiff, : : : : : A : i : : : : H
r1 mottled orange, light grey, silty clay ‘A ]
with some ironstone gravel, moist : : : I : / I ‘| : : : : H s
|||||/|||||| I -
|||1|/|1|||: [
< IIiII/IIIIII ||
IIIII%IIIIII I
-2 00 T | A I | Il
I O A O P T I I |
1 I O 72| I O ||
25"SANDY CLAY - firm to stiff, orange LibLd o SRERE 4 ]
[ ; . 1 S O I I
“l brown and light grey, fine grained RERE £ 1 ol Il S
i sandy clay with trace of silt and ERER / RERRE [l L
3 ironstone gravel, wet RERE / HEEEE ¥
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[ [ *°| GRAVELLY SILTY CLAY - stiff, R AR ¥
& brown, gravelly (ironstone) silty RERE EEEEEE Ll
- Clay wet NRRR NEERN I
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Le RN ERRERE I
I L LR I'1 | Note: Unless otherwise
(I O Il | stated, rock is fractured
[ 1 Lt O O |l | along rough planar
& [ I <) L I Y | | | bedding dipping 0°- 10°
(5L ARG ARNERE |1 | orjoints
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7 14 SHALE - very low strength, grey e I Ll S
shale BT R = RXiiENE [l —
i SHALE - low strength, moderately | ! I | | I /= [ 11 I 1] |1 PL(A) =0.2MPa
L to slightly weathered, slightty I = LHETE || 7.48m: BO°, clay smear
gt fractured, grey brown shale |[ : 0 = : : [ ]| I : :
| 785 - ——
L Lg SILTSTONE - medium strength, Il = ] T | | 8.05m: BO®, slightly PL(A) = 0.5MPa
L slightly weathered and fresh, B EEE R | | ironstained
fractured to slightly fractured, grey | | | I bl | | 829m:BO°, 2mm PL(A) = 0.6MPa
siltstone - carbonaceous
I 111 | C |100] 81
11 e [ 11 | laminations
Lol i1k — L1 | 8.48m: BO°- 5°, 50mm
y . - —_ clay band
8.75-9.0m: low strength band N - 111 | | &55m: J70°, smooth
[1e 111 = [ | | 8.7m: BO®, clay smear _
. L= 1] | | 8.76-9.0m: B PL(A) = 0.4MPa
[ L0 i |11 | (numerous) 0°, clay
(I A | 1 | |{smear
FSr 975 N | LI l 9255;1532 ’(:g)tJeZYS"-
[ [ 7" Bore discontinued at 9.75m : : : : : : ll : }_:_\36°, rough
RIG: Bobcat DRILLER:Steve S LOGGED: SI CASING: HWto 7.1m

TYPE OF BORING: Solid flight auger to 7.1m; NMLC-Coring to 9.75m
WATER OBSERVATIONS: Free groundwater observed at 4,0m whilst augering

(/)] Douglas Partners

REMARKS: *Denotes field replicate sample BD2/261109 collected. *Level relative to AHD, SSM167133
SAMPLING & IN SITU TESTING LEGEND GCHECKED

A Auger sample pp  Pocket penetrometer (kPa)

D  Disturbed sample PID Photo ionisation detector —

B Bulk sample S Standard penetration test Initials. /g~ 4/

U, Tube sample (x mm dia) PL Point load strength 15(50) MPa

W Water sample V  Shear Vane (kPa) 4 |5 o

C  Core drilling > Water seep T Water level Date: | &) A
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