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Report on Geotechnical Assessment
Fernhill Estate, Western Precinct
Fairlight Road, Mulgoa

1. Introduction

This report presents the results of additional geotechnical studies undertaken by Douglas Partners Pty
Ltd (DP) within the western precinct of the proposed Fernhill Estate situated on Fairlight Road,
Mulgoa. The work was commissioned by Cubelic Holdings Pty Ltd, on behalf of the property
developer.

It is understood that the proposed development will include the subdivision of the site into 38
ruraliresidential allotments with a typical allotment size of approximately 20,000 m®. The new lots wil
be serviced by a new road aligned centrally through the site that will provide access from two entry
points located on Fairlight Road and Mepean Gorge Drive. Presently, the development is at a
concurrent rezoning and development application stage, with the proposed development layout shown
on Drawing 1, in Appendix B.

DP’s previous Report on Land Capability Assessment (refer Project 71706.01, dated 26 June 2010),
provided considerable geotechnical information for the western precinct. Due to a revised
development layout, however, additional works were required to assess site areas that previously lay
outside of the proposed development footprint. The additional geotechnical assessment works
targeted the proposed on-site disposal of domestic effluent for the 38 new allotments.

The current geotechnical assessment comprised the drilling of boreholes followed by laboratory testing
of selected samples, engineering analysis and reporting. Details of the work undertaken and the
results obtained are presented in this report.

2. Site Description

The portion of land proposed for rural/residential development is approximately 115 hectares in plan
area and encompasses the central and southemn sections of a larger 180 hectare site that comprises
two properties, namely:

« Lot1in DP549247; and

e Lot31in DP237163 (refer to Drawing 1).

Most of the proposed development is planned for the northern and southern parts of Lot 1 although the
subdivision will also occupy the southern part of Lot 31 (refer Drawing 1). The proposed development
area is bordered by:

. Morth Side — The remainder of Lot 31;

Report on Geotechnical Assessment Project 71706.01
Fernhill Estate, Western Precinct, Faidight Road, Mulgoa June 2013
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e  South Side — Fairlight Road and existing ruraliresidential properties on the northern side of
Fairlight Road;

« East Side — Existing ruralresidential properties on the western side of Nepean Gorge Drive; and

* West Side — Fairlight Road.

The site is currently vacant rural land that is covered with grass and scattered to moderately dense
natural tree growth. Although the site is essentially undeveloped and appears to follow the inferred
natural land form, comparison of the site with those adjoining suggests some degree of vegetation
clearing. Prior rural/grazing land use is also indicated by the presence of several existing rural dams.

Topographical relief across the majority of the site is slight, with the overall landform being undulating
and varying in elevation from reduced levels of RL 203 m in the south east portion of the site to
EL 164 m in the north east portion relative to Australian height datum (AHD). A broad ridge line runs
north to south through the centre of the site and falls to the east and west where broad gullies
approximate the eastern and western extents of the proposed development area.

3. Geology

Reference to the Penrith 1:100 000 Geological Series Sheet (Ref 2) indicates that the site is almost
entirely underlain by Ashfield Shale of the Wianamatta Group of Triassic age. This formation typically
comprises dark grey to black claystone-siltstone and fine grained sandstone-siltstone laminate. This
formation typically weathers forming clays and silty clays of generally medium plasticity and low
permeability.

The same geology map indicates that Hawkesbury Sandstone of Triassic age underlies land
immediately to the west of the site and possibly within the western and north-western parts of the site.
This formation typically comprises medium to very coarse grained quartz sandstone, minor laminated
mudstone and siltstone lenses. This formation typically weathers forming sandy clay, clayey sand and
sand soils of low plasticity and medium to high permeability.

4. Field Investigation

4.1 Field Investigation (2010)

The field work for the land capability assessment undertaken in 2010 comprised surface and
subsurface investigations that included:

s  Excavation of 30 test pits across the Western Precinct;

« Dynamic cone penetrometer (DCP) tests adjacent to selected test pits to aid the assessment of
in-situ soil strength;

+ Collection of representative bulk and undisturbed soil samples from the test pits for geotechnical
laboratory analysis; and

Report on Geotechnical Assessment Project 71706.01
Fernhill Estate, Western Precinct, Faidight Road, Mulgoa June 2013
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e Collection of additional near-surface soil samples from shallow hand auger bores or manually
excavated test pits, where relevant, between test pit locations.

Test pits were excavated by a backhoe, fitted with a 450 mm wide toothed bucket. Test pits were
excavated to a maximum depth of 4 m or until practical refusal on rock was reached at depths of
between 0.85 m and 4 m.

DCP testing was undertaken adjacent to 18 of the 30 test pits and extended to depths of between
09mand 24 m.

Geotechnical sampling from the test pits included large bulk, small disturbed and undisturbed tube
samples. A selection of these samples were then scheduled for a variety of laboratory tests including
particle size distribution, hydrometer, Atterberg limits, Emerson class number, California bearing ratio,
shrink swell index and field moisture content tests to assist the geotechnical assessment.

The results of the 2010 field investigation are presented on the test pit logs sheets in Appendix C.

4.2 Field Investigation (Current)

4.2.1 Field Work Methods

The field work for the current geotechnical assessment was conducted on 18 June 2013 and included:
« A walkover inspection of the site by a geotechnical engineer.

¢  Drilling of seven boreholes (BH1 to BHY) using a truck-mounted DT100 drill rig. The bores were
drilled using solid flight augers fitted with a Tungsten-Carbide (TC) bit until termination in
weathered rock (shale and sandstone) at depths of between 0.2 m and 2.2 m in all boreholes.

s Collection of soil samples from the boreholes for examination, logging and to provide laboratory
test specimens for a range of geotechnical and chemical testing.

Borehole locations were selected to cover the areas of the site previously excluded from the development
footprint and thus not assessed during the 2010 land capability assessment. The borehole locations are
shown on Drawing 1, in Appendix B. Locations were chosen based on drill rig accessibility and existing
buried services. Prior to drilling at the site, bore locations were scanned for the presence of in-ground
(buried) service lines. The surface level for each bore was estimated from the survey data provided by
the client, which is understood to be relative to AHD.

4.2.2 Field Work Results
A summary of the typical sequence of subsurface conditions encountered at site is presented below:

Topsoil: Consisting of firm brown silty sandy clay with a trace of rootlets. Topsoil was
present at boreholes BH1 to BH5 and extended to depths of between 0.1 m
and 0.2 m. Topsoils were generally humid to damp, although are probably
wetter now, considering the wet weather experienced since the field
investigation.

Report on Geotechnical Assessment Project 71706.01
Fernhill Estate, Western Precinct, Faidight Road, Mulgoa June 2013
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Residual Soil: Comprising stiff to very stiff and hard, orange brown, mottled red brown and
grey silty clay and sandy clay. Residual clays were present in all seven
boreholes except BH1 and extended to depths of between 0.7 m and 2.2 m.
Residual clays were generally humid to moist and of estimated medium to high
plasticity.

Weathered Rock: Comprising Shale and Sandstone encountered from depths of between 0.2 m
and 2.2m. Initially of estimated extremely low to low strength, auger
penetration in sandstone was typically less than 0.7 m whereas penetration in
shale reached 1.2 m in depth before drilling was terminated prior to refusal.

Soil conditions were relatively uniform across the site, confirming that only one soil landscape is
present at the site (Blacktown Soil Landscape), as indicated by the soil landscape maps (refer DP’s
Report on Land Capability). Sandstone was present within the northern and western parts of the site,
whereas shale was present elsewhere, which is consistent with geological maps for the site.

In addition to the above soil profiles, filling should be expected within the existing dam walls and is
likely to comprise a blend of the residual soils and upper weathered rock profiles.

The results of the current field investigation are presented on the borehole logs sheets in Appendix D.

4.3 Groundwater

Groundwater was not observed in any of the boreholes drilled at site. Although the boreholes were
immediately backfilled, preventing long term monitoring of groundwater levels, the moisture contents
of the subsurface soils did not indicate free groundwater to be likely within the depth of the
investigation. Given the elevation of the site, regional groundwater levels are expected to lie well
below the ground surface.

Surface water was identified only in the existing dams on the site. No other surface water bodies or
ponded areas were evident during the field investigation.

5. Laboratory Testing

5.1 Land Capability Assessment Test Results (2010)

Soil and weathered rock samples were collected from the test pits excavated during the 2010 field
investigation. Representative samples were selected to undergo a suite of geotechnical and chemical
tests to assist the land capability assessment. The results of the 2010 laboratory tests relevant to the
current assessment are summarised in Tables 1 and 2 below and are presented in Appendix E.

Report on Geotechnical Assessment Froject 71706.01
Fernhill Estate, ¥Western Frecinct, Fairlight Road, Mulgoa June 2013
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Table 1: Results of Particle Size Distribution Tests (2010)

TestPit | Depth Soil ook Sall Masa
No. (m) Description Sand™ silt™ Clay™
TP9 1.0 Sandy Silty Clay 28% 25% 43%
TP24 0.5 Sandy Silty Clay 18% 33% 46%
TP25 1.0 Sandy Silty Clay 16% 26% 41%

Wotes: © Sand = 2.36 — 0.075 mm
£ 8t = 0.075 - 0.002 mm
* Clay = <0.002 mm

The laboratory test results confirm the consistent clayey nature of the residual soils at the site. In
conjunction with the 2010 Atterberg limit test results, the 2010 particle size distribution tests indicated
soil classifications for the residual soils, in accordance with the unified soil classification system,
corresponding to inorganic clays of low to medium plasticity (CL), inorganic clays of high plasticity
(CH) and inorganic silts or fine sandy or silty soils (MH).

Emerson Class Number tests were undertaken on selected soil samples, and can be summarised as
follows:

* Emerson Class Number 5 — TP5 (0.5 m) and TP14 (0.5 m); and

« Emerson Class Number 6 — TP2 (1.0 m), TP11 (0.5 m), TP24 (1.0 m) and TP28 (1.0 m).

The Emerson Class number for a soil relates to the potential for the soil to slake and disperse. Higher

Emerson class numbers correspond to soils with a lower tendency to disperse. Emerson class
numbers of 5 and 6 indicates a tendency for the soil to slake with a low susceptibility to dispersion.

Table 2: Results of Soil Chemistry Tests (2010)

TP Depth | EC,:; | Texture EC, pHw | ESP Ci 50, Resis. Comments

No. {m) {d=im) Class (D=lm) (1:2) | (%) (mgkg) | (mglkg) (C.m) Salinity Acidity | Sodicity
TP3 0.25 0.04 LC 0.37 76 - 17 3.8 230 NS MNeutral
TP3 0.5 0.04 LMC 0.30 6.1 74 20 25 270 NS MNeutral
TP3 1.0 0.04 LMC 0.3 6.8 - 18 3.3 250 NS Meutral
TP3 1.5 0.06 LMC 0.48 48 - 31 <20 170 NS Acidic
TP3 20 0.04 LMC 0.30 46 - 16 3T 260 NS Acidic
TP3 2.5 0.04 MC 0.29 76 - 15 3:4 240 NS MNeutral
TPG 0.25 0.1 L 0.12 59 - - - 770 NS Acidic
TPG 0.5 0.0z LMC 0.13 59 12.8 - - 630 NS Acidic
TPS 0.25 0.1 LC 0.08 6.0 . - - 1100 NS Meutral
TP9 0.5 0.01 LC 012 6.0 - - - 710 NS Meutral
TP9 1.0 0.01 MC 0.09 54 - - - 770 NS Acidic
TP12 0.25 0.06 CL 0.50 40 - <20 <20 180 NS Acidic
Report on Geotechnical Assessment Project 71706.01
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TP Depth | EC,; | Texture EC, pHw | ESP cl 50, Resis. Comments
No. {m) {d=im) Class (D=lm) (1:2) | (%) (mgkg) | (mglkg) (C.m) Salinity Acidity | Sodicity

TP12 0.5 0.05 LMC 0.36 49 | 105 6.0 6.9 220 NS Acidic ]
TP14 0.25 0.1 CL 0.09 6.2 1100 NS Meutral -
TP14 0.5 0.1 LMC 0.04 6.0 1900 NS Meutral -
TP14 1.0 0.1 MC 0.10 54 710 NS Acidic -
TP14 1.5 0.0z MC 0.1 54 G670 NS Acidic -
TP16 0.25 0.04 LMC 0.30 50 | 184 22 7.2 260 NS Acidic HS
TP16 0.5 0.04 LMC 0.34 7.8 9.4 21 6.6 230 NS Neutral ]
TP18 0.25 0.1 LMC 0.10 59 - 770 NS Acidic -
TP18 0.5 0.03 LMC 0.23 84 5.6 <20 340 NS Basic -
TP20 0.25 0.0z LMC 012 5.1 28 <20 420 NS Acidic -
TP20 0.5 0.03 MC 022 51 6.2 20 320 NS Acidic -
TP22 0.25 0.01 MC 0.08 5.8 910 NS Acidic -
TP22 0.5 0.01 MC 0.08 6.3 6.6 1300 NS Neutral 3
TP24 0.25 0.01 LMC 0.o7 6.1 - - 1100 NS Meutral -
TP24 0.5 0.01 LMC 0.10 6.1 - - 770 NS Meutral -
TP24 1.0 0.01 MC 0.08 54 - B30 NS Acidic -
TP26 0.25 0.0 LMC 0.10 5.8 760 NS Acidic -
TP26 0.5 0.05 LMC 0.36 5.1 12 <20 220 NS Acidic -
TP28 0.25 0.0 CL 0.08 6.0 1200 NS Meutral -
TP28 0.5 0.0 MC 0.0e 6.2 790 NS MNeutral -
Where ECys = Electrical Conductivity L = Lpam

EC, = Electrical Conductivity comected For soil texture LC = Light Clay

pHw = pHin water LMC = Light Medium Clay

[} = Chioride MC = Medium Clay

S0; = Sulphate CL = (Clay Loam

ESP = Exchangeable Sodium Percentage NE& = MNon-zaline

Resis. = Resistivity S/HS = Sodic/ Highly Sodic

5.2 Geotechnical (Current)

Soil samples were collected from the boreholes during the current field investigation. Representative
samples were selected to undergo the following suite of geotechnical tests:

Emerson class number tests — 7 samples

Particle size distribution tests — 7 samples; and

Bulk Density tests — 1 sample.

The results of these tests are presented in Appendix F and are summarised in Table 3.

Report on Geotechnical Assessment
Fernhill Estate, Western Precinct, Faidight Road, Mulgoa
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Table 3: Results of Laboratory Tests (Geotechnical)
Bulk Emerson % of Soil Mass
E: Dfnlz]tnh Desf:::::tlun Den?it_ir o G i & i o
- (t/m?) No. ravel Sand Silt+Clay
BH1 0.3-0.6 | Shaly Sandy Clay - 2 22 33 45
BHZ 0.3-0.5 | Sandy Silty Clay - 6 12 15 73
EH3 0.8-11 Silty Clay - 6 3 9 88
EH4 0.4-08 Sandy Silty Clay 1497 6 10 42 48
EBH5 0.6-0.8 | Silty Clayey Sand - 6 4 54 42
EHE 0.3-0.5 | Silty Clayey Sand - 6 16 56 28
BHY 0.7 -1.0 Silty Clay - 6 B 9 85

Notes: * Bulk Density measured af in situ moisture content, which was estimated as within 3-5% of optimum moisture content

# Gravel = =2.36 mm
© Sand = 2.36 - 0.075 mm
£ Silt+Clay = <0.075 mm

The laboratory test results confirm the mostly consistent clayey nature of the residual soils at the site.

The Emerson Class number for a soil relates to the potential for the soil to slake and disperse. Higher
Emerson class numbers correspond to soils with a lower tendency to disperse. An Emerson class
number of 6 indicates a tendency for the soil to slake with a low susceptibility to dispersion, whereas
an Emerson class number of 2 indicates a tendency for the soil to slake and also to partially disperse.

5.3 Chemical (Current)

Representative soil samples collected from the boreholes during the field investigation were selected
to undergo the following suite of chemical tests:

s pH;

»  Electrical Conductivity (EC..s);

« Cation Exchange Capacity (CEC);

«  Sodicity — Exchangeable Sodium Percentage (ESP);

*  Phosphorous Sorption (P-sorption); and

. Classification — Soil texture.

The results of these tests are presented in Appendix F and are summarised in Table 4.

Report on Geotechnical Assessment
Fernhill Estate, Western Precinct, Faidight Road, Mulgoa

Project 71706.01
June 2013
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Table 4: Results of Laboratory Tests (Chemical)

BH Depth pHw ECis CEC ESP P-sorp Texture
No. {m) (1:5) {Msim) {mglkg) (%) (kg/ha) Class
BH1 03-06 55 16 25 4.7 9500 LC
BH2 03-05 58 20 33 4.0 9900 MC
BH3 08-141 58 34 8.1 33 9300 LMC
BH4 04-06 5.1 13 3T 1.7 10 000 LC
BH5 06-08 6.5 13 31 29 8700 CL
BH6 03-05 5.1 11 16 25 7400 cL
BH7 0.7-1.0 56 20 33 4.7 9900 LMC
Where nHw = pHinwalter Lc = Light Ciay

ECy: = Eweclrical Conduchvity LMC = Light Medwim Clay

CEC =  Calion Exchange Capacily MC = Medwm Ciay

ESP = Exchangeable Sodwm Percentage s = (ugy Loam

F-soip = Phosphorouws Sorplion

6. Proposed Development

It is understood that the proposed development will include the subdivision of the site into 38
rural/residential allotments with a typical allotment size of approximately 20,000 m°. The new lots will
be serviced by a new road aligned centrally through the site that will provide access from two entry
points located on Fairlight Road and Nepean Gorge Drive. Presently, the development is at a
concurrent rezoning and development application stage, with the current proposed development layout
shown on Drawing 1, in Appendix B.

The following sections provide general comments on suggested design parameters for the design and
construction of on-site effluent disposal absorption beds.

7. Comments

7.1 Geotechnical Model

Based on the results of the current geotechnical assessment, together with the results of the 2010
land capability assessment, the site may be characterised as exhibiting a typically thin 0.1 mto 0.2 m
layer of topsoil overlying stiff to hard residual clay, silty clay and sandy clay, overlying weathered
bedrock comprising mostly shale and some sandstone. Rock depths range between 0.2 m and 2.2 m,
although typically the rock surface lies close to 1 m depth.

The excavation of test pits and the drilling of boreholes have indicated the soils to be relatively uniform
and of a stiff to hard consistency. Accordingly, the soils are generally weakly structured to massive

Report on Geotechnical Assessment Froject 71706.01
Fernhill Estate, ¥Western Frecinct, Fairlight Road, Mulgoa June 2013
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and of generally low permeability. It is therefore apparent that the design of on-site effluent disposal
beds will need to be based on relatively low permeability values, thus resulting in relatively large
absorption areas.

7.2 Design Soil Parameters

Based on the results of the current and 2010 assessments, and according to the procedures outlined
in AS1547-2012, the following parameters are suggested for the design of on-site effluent disposal
beds.

 Depth to bedrock or hardpan — it is suggested that the depth to rock for the given disposal area on
each new lot be taken from the relevant test pit and/or borehole log sheet that represents the
closest field investigation point to the proposed disposal area.

e Depth to high soil water table — groundwater was not encountered at the site during either the
current or 2010 field investigations. It is suggested that the highest likely ground water surface for
this site is expected to coincide with minor subsurface seepage flows that intermittently lie at or
close to the soil/rock interface.

e Soil structure — soil structure at the site is generally considered as being weakly structured to
massive. On further investigation, it may be possible to identify areas of moderately structure
clays, although this is considered unlikely.

 Soil texture — soil texture classifications are presented above in Tables 2 and 4.

= Permeability category — it is suggested that the design permeability category for the given disposal
area on each new lot be taken from Table 5.1 of AS1547-2012, with relevant soil category and
indicative permeability to be based on the texture classification results presented in Tables 2 and 4
and the recommended soil structure outlined above. Where the test results indicate borderline
conditions, the least permeable category/value should be adopted.

 Hydraulic loading for soil absorption system — it is suggested that the design hydraulic loading rate
for the given disposal area on each new lot be taken from Table 5.2 of AS1547-2012, with relevant
soil category, indicative permeability design loading rate to be based on the texture classification
results presented in Tables 2 and 4, the recommended soil structure outlined above and the type
of disposal system under consideration. Where the test results indicate borderline conditions, the
least permeable category/value should be adopted.

» Coarse fragments — the percentage content of coarse fragments within the site's residual soils is
low. Design values should be based on the results of particle size distribution tests presented
above in Tables 1 and 3.

 Bulk density — a single result of 1.97 t/m® was obtained for soil bulk density. The density value
was based on the soil conditions at the time of the field work, which were estimated as having a
field moisture content within 3% to 5% dry of Standard optimum moisture content. The result is
considered reasonable to slightly high for the given clay soil, which is likely to be the result of a
relatively well graded soil that comprises an even mix of sand with silt and clay fines and some
fine gravel. Based on the results of the investigations, it is considered that soil densities across
the site would typically range between 1.8 t/m® to 2.0 tim®.

Report on Geotechnical Assessment Project 71706.01
Fernhill Estate, Western Precinct, Faidight Road, Mulgoa June 2013
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e Chemical test results — it is suggested that the design values for soil pH, electrical conductivity
(EC), exchangeable sodium percentage (ESP), cation exchange capacity (CEC) and phosphorous
sorption (P-sorp) are based on the laboratory test results presented above in Tables 2 and 4.

 Dispersiveness — it is suggested that the design values for soil dispersiveness are based on the
Emerson class number tests results presented above in Section 5.1 and Table 3.

8. Limitations

Douglas Partners (DP) has prepared this report for this project at Fernhill Estate, Western Precinct,
Fairlight Road, Mulgoa, in accordance with instructions received from Mr Paul Cubelic of Cubelic
Holdings Pty Ltd and DP’s fee proposal (Ref No. SYD130552, dated 14 June 2013). The work was
carried out under DP's Conditions of Engagement. This updated report is provided for the exclusive
use of Cubelic Holdings Pty Ltd for this project only and for the purposes as described in the report. 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. Any party so relying upon this report beyond its exclusive use and purpose as stated
above, and without the express written consent of DP, does so entirely at its own risk and without
recourse to DP for any loss or damage. In preparing this report DP has necessarily relied upon
information provided by the client and/or their agents.

The results provided in the report are indicative of the sub-surface conditions on the site only at the
specific sampling and/or testing locations, and then only to the depths investigated and at the time the
work was carried out. Sub-surface conditions can change abruptly due to variable geological
processes and also as a result of human influences. Such changes may occur after DP's field testing
has been completed.

DP’s advice is based upon the conditions encountered during this investigation. The accuracy of the
advice provided by DP in this report may be affected by undetected variations in ground conditions
across the site between and beyond the sampling and/or testing locations. The advice may also be
limited by budget constraints imposed by others or by site accessibility.

This report must be read in conjunction with all of the attached and should be kept in its entirety
without separation of individual pages or sections. DP cannot be held responsible for interpretations
or conclusions made by others unless they are supported by an expressed statement, interpretation,
outcome or conclusion stated in this report.

This report, or sections from this report, should not be used as part of a specification for a project,
without review and agreement by DP. This is because this report has been written as advice and
opinion rather than instructions for construction.

The contents of this report do not constitute formal design components such as are required, by the
Health and Safety Legislation and Regulations, to be included in a Safety Report specifying the
hazards likely to be encountered during construction and the controls reqguired to mitigate risk. This
design process requires risk assessment to be undertaken, with such assessment being dependent
upon factors relating to likelihood of occurrence and consequences of damage to property and to life.
This, in tum, requires project data and analysis presently beyond the knowledge and project role
respectively of DP. DP may be able, however, to assist the client in carrying out a risk assessment of

Report on Geotechnical Assessment Project 71706.01
Fernhill Estate, Western Precinct, Faidight Road, Mulgoa June 2013



m Douglas Partners

Geotechnics | Environment | Groundwater Fage 11 of 11

potential hazards contained in the Comments section of this report, as an extension to the current
scope of works, if so requested, and provided that suitable additional information is made available to
DP. Any such risk assessment would, however, be necessarily restricted to the geotechnical
components set out in this report and to their application by the project designers to project design,
construction, maintenance and demolition.

Douglas Partners Pty Ltd

Report on Geotechnical Assessment Froject 71706.01
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About this Report

Introduction

These notes have been provided to amplify DP's
report in regard lo classification methods, field
procedures and the comments section. Not all are
necessarily relevant to all reports.

DP's reports are based on infermation gained from
limited subsurface excavations 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.

Copyright

This report is the property of Douglas Partners Pty
Ltd. The report may only be used for the purpose
for which it was commissioned and in accordance
with the Conditions of Engagement for the
commission supplied at the time of proposal.
Unauthorised use of this report in any form
whatsoever is prohibited.

Borehole and Test Pit Logs

The borehole and test pit logs presented in this
report 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 or
excavation. Ideally, continuous undisturbed
sampling or core drilling will provide the most
reliable assessment, but this is nol always
practicable or possible to justify on economic
grounds. In any case the boreholes and lest pits
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 or pils, the
frequency of sampling, and the possibility of other
than ‘'straight line' variations between the lest
lacations.

Groundwater

Where groundwater levels are measured in

boreholes there are several potential problems,

namely:

« In low permeability soils groundwater may
enter the hole very slowly or perhaps not at all
during the time the hale is left open;

= A localised, perched water table may lead to
an erroneous indication of the true water
table;

« \Waler 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;
and

#  The use of waler or mud as a drilling fluid will
mask any groundwater inflow. Water has to
be blown out of the hole and drilling mud must
first be washed out of the hole if water
measurements 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.

Reports

The report has been prepared by qualified
personnel, is based on the information obtlained
from field and laboratory tesling, and has been
undertaken to current engineering standards of
interpretation and analysis. Where the report has
been prepared for a specific design proposal, the
information and interpretation may not be relevant
if the design proposal is changed. If this happens,
DPF will be pleased 1o review the report and the
sufficiency of the investigation work.

Every care is taken with the report as it relates to
interpretation of subsurface conditions, discussion
of geotechnical and environmental aspects, and
recommendations or suggestions for design and
construction. However, DP cannot always
anticipale or assume responsibility for:

# Unexpected variations in ground condilions.
The potential for this will depend partly on
borehole or pit spacing and sampling
frequency;

= Changes in policy or interpretations of policy
by statutory authorities; or

# The actions of contractors responding to
commercial pressures.

If these occur, DP will be pleased to assist with

investigations or advice lo resolve the matter.
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About this Report

Site Anhomalies

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

Information for Contractual Purposes
YWhere information obtained from this report is
pravided for  tendering purposes, it s
recommended that all information, including the
written report and discussion, be made available.
In circumstances where the discussion ar
comments section is not relevant to the contractual
situation, t may be appropriate to prepare a
specialy edited document. DF would be pleased
to assist in this regard andsor to make additional
report copies available for contract purposes at a
naminal charge.

Site Inspection

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

Sampling

Sarnpling is carried out during drilling or test pitting
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 it
to obtain a sample of the soil in a relatively
undisturbed state. Such samples yield information
on struclure and strength, and are necessary for
laboratory determination of shear strength and
compressibility. Undisturbed sampling is generally
effective only in cohesive soils.

Test Pits

Test pits are usually excavated with a backhoe or
an excavator, allowing close examination of the in-
Situ soil if it is safe to enter into the pit. The depth
of excavation is limiled to about 3 m for a backhoe
and up to 6 m for a large excavator. A potential
disadvantage of this investigation method is the
larger area of disturbance to the site.

Large Diameter Augers

Boreholes can be drilled using a rotaling plate or
short spiral auger, generally 300 mm or larger In
diameter commoenly mounted on a standard piling
rig. The cultings are returned to the surface at
intervals (generally not more than 0.5 m) and are
disturbed but usually unchanged in  moisture
content. ldentification of soil strala is generally
much more reliable than with continuous spiral
flight augers, and is usually supplemented by
occasional undisturbed tube samples.

Continuous Spiral Flight Augers

The borehole 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 sands above the waler table.
Samples are returmed to the surface, or may be
collected after withdrawal of the auger flights, but
they are disturbed and may be mixed with soils
from the sides of the hole. Information from the
drilling (as distinct from specific sampling by SPTs
or undisturbed samples) is of relatively low

reliability, due to the remoulding, possible mixing
or softening of samples by groundwater.

Non-core Rotary Drilling

The borehole is advanced using a rotary bit, with
water or drilling mud 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 cultings, together with
some information from the rate of penetration.
Where drilling mud is used this can mask the
cutlings and reliable identification is only possible
from separate sampling such as SPTs.

Continuous Core Drilling

A continuous core sample can be oblained using a
diamond tipped core barrel, usually with a 50 mm
internal diameter. Provided full core recovery is
achieved (which is not always possible in weak
rocks and granular soils), this technique provides a
very reliable method of investigation.

Standard Penetration Tests

Standard penetration tests (SPT) are used as a
means of estimating the density or strength of saoils
and also of oblaining a relatively undisturbed
sample. The lest 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. Itis
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 nol be
practicable and the test is discontinued.

The test results are reported in the following form.

+ In the case where full penetration is oblained
with successive blow counts for each 150 mm
of, say, 4, 6 and 7 as:

46,7
N=13

s« |n the case where the test is discontinued
before the full penetration depth, say after 15
blows for the first 150 mm and 30 blows for
the next 40 mm as:

15, 30/40 mm
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Sampling Methods

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

Dynamic Cone Penetrometer Tests /

Perth Sand Penetrometer Tests

Dynamic penetrometer lests (DCP or PSP) are
carried out by driving a steel rod into the ground
using a standard weight of hammer falling a
specified distance. As the rod penetrates the soil
the number of blows required to penetrale each
successive 150 mm depth are recorded. 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 types of penetrometer are
commaonly used.

« Perth sand penetrometer - a 16 mm diameter
flat ended rod is driven using a 9 kg hammer
dropping 600 mm (AS 1289, Test 6.3.3). This
tesl was developed for tesling the density of
sands and is mainly used in granular soils and
filling.

s Cone penetrometer - a 16 mm diameter rod
with & 20 mm diameter cone end is driven
using a 9 kg hammer dropping 510 mm [AS
1289, Test 6.3.2). This test was developed
initially for pavement subgrade investigations,
and correlations of the test results with
California Bearing Ratio have been published
by various road authorities.
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Soil Descriptions

Description and Classification Methods
The methods of description and classification of
solls and rocks used in this report are based on
Australian Standard AS 1726, Geotechnical Site
Investigations Code. In general, the descriplions
include strength or density, colour, structure, soil
or rock type and inclusions.

Soil Types

Soil types are described according to the
predominant particle size, qualified by the grading
of other particles present:

Type Particle size (mm)
Boulder =200
Cobble 63 - 200
Gravel 2.36 - 63
Sand 0.075- 2.36
Silt 0.002 - 0.075
Clay =0.002

The sand and gravel sizes can be further
subdivided as follows:

Type Particle size (mm)
Coarse gravel 20-863
Medium gravel 6-20

Fine gravel 236-6
Coarse sand 0.6 - 2.36
Medium sand 0.2-086
Fine sand 0.075-0.2

The proportions of secondary consliluents of soils
are described as:

Definitions of grading terms used are:

+ Well graded - a good representation of all
particle sizes

+ Poordy graded - an excess or deficiency of
particular sizes within the specified range

« Uniformly graded - an excess of a particular
particle size

+« Gap graded - a deficiency of a particular
particle size with the range

Cohesive Soils

Cohesive soils, such as clays, are classified on the
basis of undrained shear strength. The slrength
may be measured by laboratory testing, or
estimated by field tesls or engineering
examination. The strength terms are defined as
follows:

Description Abbreviation Undrained
shear strength
(kPa)
Very soft VS <12
Soft 5 12-25
Firm f 25 - 50
Stiff st 50-100
Very stiff wst 100 - 200
Hard h =200

Cohesionless Soils

Cohesionless soils, such as clean sands, are
classified on the basis of relative density, generally
from the results of standard penetration tesls
(SPT), cone penetration tests (CPT) or dynamic
penetrometers (PSP). The relative density terms
are given below:

Term Proportion Example
And Specify Clay (60%) and Relative Abbreviation | SPTN | CPTqge
Sand (40%) Density value value
Adjective 20-35% | Sandy Clay — | - [Mzﬂ”
L =
Slightly 12-20% | Slightly Sandy Sl z
Clay Loose | 4-10 2-5
With some 5-12% | Clay with some Medium md 10-30 | 5-15
sand dense
With a trace of 0- 5% Clay with a trace Dense d 30-50 | 15-25
of sand Very vd =50 =25
dense
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Soil Descriptions

Soil Origin
It is often difficult to accurately determine the arigin
of a soil. Soils can generally be classified as:

Residual soil - derived from in-situ weathering
of the underlying rock;

Transported soils - formed somewhere else
and transported by nalure to the site; or

Filling - moved by man.

Transported soils may be further subdivided into:

Alluvium - river deposits
Lacustrine - lake deposits
Aeolian - wind deposits

Littaral - beach deposits
Estuarine - tidal river deposits
Talus - scree or coarse colluvium

Slopewash or Colluvium - transported
downslope by gravity assisted by water.
Often includes angular rock fragmenlts and
boulders.
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Rock Descriptions

Rock Strength

Rock strength is defined by the Point Load Strength Index (Is;sq) and refers to the strength of the rock
substance and not the strength of the overall rock mass, which may be considerably weaker due to defects.
The test procedure is described by Australian Standard 4133.4.1 - 1993. The terms used to describe rock
strength are as follows:

Term Abbreviation Point Load Index Approx Unconfined
Isis MPa Compressive Strength MPa”

Extremely low EL =0.03 =0.6

Very low VL 0.03-01 06-2

Low L 01-03 2-6

Medium M 03-1.0 6-20

High H 1-3 20-60

Very high WH 3-10 60 - 200

Extremely high EH =10 =200

* Assumes a ratio of 20:1 for UCS to 530

Degree of Weathering
The degree of weathering of rock is classified as follows:
Term Abbreviation Description
Extremely weathered EW Rock substance has soil properties, i.e. it can be remoulded
and classified as a soil but the texture of the original rock is
still evident.
Highly weathered HW Limonite staining or bleaching affects whole of rock
substance and other signs of decomposition are evident.
Porosity and strength may be allered as a result of iron
leaching or deposition. Celour and strength of original fresh
rock is not recognisable
Moderately MW Staining and discolouration of rock substance has taken
weatherad place
Slightly weathered SW Rock substance is slightly discoloured but shows little or no
change of strength from fresh rock
Fresh stained Fs Rock substance unaffected by weathering but staining
visible along defects
Fresh Fr Mo signs of decomposition or staining

Degree of Fracturing
The following classification applies to the spacing of natural fractures in diamond drill cores. It includes
bedding plane partings, joints and other defects, but excludes drilling breaks.

Term Description
Fragmented Fragments of <20 mm

Highly Fractured Caore lengths of 20-40 mm with some fragmenls

Fractured Care lengths of 40-200 mm with some shorter and longer sections
Slightly Fractured Core lengths of 200-1000 mm with some shorter and loner sections
Unbroken Caore lengths mostly = 1000 mm
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Rock Descriptions

Rock Quality Designation
The quality of the cored rock can be measured using the Rock Quality Designation (RQD) index, defined
as:

RQD % = cumulative length of 'sound’ core sections = 100 mm long
total drilled length of section being assessed

where "sound’ rock is assessed to be rock of low strength or better. The RQD applies only to natural
fractures. If the core is broken by drilling or handling (i.e. drilling breaks) then the broken pieces are fitted
back together and are not included in the calculation of RQD.

Stratification Spacing
For sedimentary rocks the following terms may be used o describe the spacing of bedding partings:

Term Separation of Stratification Planes
Thinly laminated <6 mm

Laminated & mm to 20 mm

Very thinly bedded 20 mm to 60 mm

Thinly bedded 60 mmio 02 m

Medium bedded D.2mto06m

Thickly bedded DEmto2m

Very thickly bedded =2m
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Symbols & Abbreviations

Introduction
These notes summarise abbreviations commaonly
used on barehole logs and test pit reports.

Drilling or Excavation Methods
c Care Drilling

R Ratary drilling

SFA Spiral Might augers

MMLC Diamond core - 52 mm dia
(] Diamond core - 47 mm dia
HQ Diamond core - 63 mm dia
P Diamond core - 81 mm dia
Water

[ Water seep

A7 Water level

Sampling and Testing

A Auger sample

B Bulk sample

] Disturbed sample

E Environmental sample

Usy Undisturbed tube sample (50mm)
W Water sample

pp pocket penetrometer (KPa)

PID Photo ionisation detector

PL Point load strength 15{50) MPa
3 Standard Penetration Test

v Shear vane (kPa)

Description of Defects in Rock

The abbreviated descriptions of the defects should
be in the following order: Depth, Type, COrientation,
Coating, Shape, Roughness and Other.  Drilling
and handling breaks are not usually included on
the logs.

Defect Type

B Bedding plane
Cs Clay seam

Cv Cleavage

Cz Crushed zone
Ds Decomposed seam
F Fault

J Joint

Lam lamination

Pt Parting

5z Sheared Zone
L Vein

Orientation
The inclination of defects is always measured from
the perpendicular lo the core axis.

h horizontal

v vertical

sh sub-horizontal
v sub-vertical

Coating or Infilling Term

cin clean
co coating
he healed
inf infilled
stn stained
ti tight

v veneer

Coating Descriptor

ca calcite

chs carbonaceous
cly clay

fe iron oxide
mn manganese
slt silty

Shape

cu curved

ir irregular

pl planar

sl stepped

un undulating
Roughness

po paolished

ra rough

sl slickensided
sm smooth

wr very rough
Other

fg fragmented
bnd band

gtz quartz
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Symbols & Abbreviations

Graphic Symbols for Soil and Rock

General

////////
S e

L1111
lelefelela]
T 0

3[}“ “DE
[3 C'

@O@

L3 I3 I3

A
AEACASA

Asphalt

Road base

Concrete

Filling

Topsaoil

Peat

Clay

Silty clay

Sandy clay

Gravelly clay

Shaly clay

Silt

Clayey silt

Sandy silt

Sand

Clayey sand

Silty sand

Gravel

Sandy gravel

Cobbles, boulders

Talus

Sedimentary Rocks

L
e e S

Boulder conglomerate

Conglomerate

Conglomeratic sandstone

Sandstone

Siltstone

Larminite

Mudstone, claystone, shale

Limestone

Metamorphic Rocks

Slate, phyllite, schist

Gneiss

Cluartzite

lgneous Rocks

Granite

Dolerite, basalt, andesile

Dacite, epidote

Tuff, breccia

Parphyry
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TEST PIT LOG

CLIENT: Owston Nominees No, 2 Pty Lid SURFACE LEVEL: 122.5 AHD PIT No: 1
PROJECT: Land Capability Assessment EASTING: 278381 PROJECT No: 71706
LOCATION: Fairlight Road, Mulgoa (Western Precinct) NORTHING: 6253145 DATE: 19/4/2010
DIPAZIMUTH: 90%/- SHEET 1 OF 1
Description o Sampling & In Situ Tesling
_if Depth £m Dynamic Penafremater Test
=l qm) of g5 g ﬁ ° Results % {blows per 150mm)
Sirata 4] [l 5 Comm -
TOPSOIL - firm to shiff, dark brown, sitty clay with some :
rootlats, damp
% n olﬁ
£ 0.45 SILTY CLAY - very sliff to hard, orange brown silty clay, 0| o8

madium to high plasticity

k1

1.1m: meitled red brown and gray

T

SHALE - extramely low to very low strength, highly
weathered, grey shale with some ironstone bands

-1

=== D |zo -2
i =
-3 F——| o |30 -3
8t |
a4 = .
Pit discontinued at 4.0m N
- larget depth reached
-.;ﬂ_-
RIG: Case 58 Backhoe LOGGED: AP

WATER OBSERVATIONS: No free groundwater observed
REMARKS:

Survey levels taken fromsurvey plans provided by Urbis Ply Lid

BAMPLING & IN SITU TESTING LEGEND CHECKED
L r s Focioe] panetramatar (WFa)
D Cislwrbed sample Ph:ln Fanisafion delechor _— E
B Bulk snnsgis S Saandard panstraton sl Irials: 20
% Tube gampls {x mm dia.) ?_ Dol las I.mrlgl.h Is{50) MPa
Wakar sampla ar Vane {104
©_ CGaradniing B e sens s e et pa S B0

O Zand Penetrometer AS1289.6.3.3
E Cone Pensfromater AS1280.6.3.2

(/)] Douglas Partners

Geotechnies - Environment « Groundwater



TEST PIT LOG

CLIENT: Owston Nominees No. 2 Pty Lid SURFACE LEVEL: 189.5 AHD PIT No: 2
PROJECT: Land Capability Assessment EASTING: 278418 PROJECT No: 71706
LOCATION: Fairlight Road, Mulgoa (Western Precinct) NORTHING: G253277 DATE: 19/4/2010
DIFIAZIMUTH: 90°%/-- SHEET 1 OF 1
scriptio Sampling & In 3k Testing
| Depth De " %_ @ g Dynamic Penetrometer Test
E‘ {m} of [} ﬁ E_ i sifls & g (Blows per Omm)
Strata S N E nis 5w 15 om
TOPSOIL - firm, dark brown, silly clay with some : : : :
rootlets, damp
O | k28
o SILTY CLAY - stiff, oranga brown silty clay, low to % 0.4
-E[ medium plasticity / B | 0.5
Fot % D | oe
|
/
%
%
-1 7 1
|
7
%
7
= %
%
/%
11 |
%
P2 20 -2
SHALE - extremely low strenglh, extremely weathered, o=
grey shale with some irenstona banding - —]
5 ==
, = .
: ==
4 40 - = "
Pit discontinued at 4.0m
- target deplh reachad
-El
RIG: Casea 58 Backhoe LOGGED: AP

WATER OBSERVATIONS: No free groundwater chserved
REMARKS: Survey levels taken from survey plans provided by Urbis Py Ltd

0O Sand Penefrometer AS1280.6.3.2
O Cone Penetrometer AS120865,6.3.2

. N SAMPLING & IN SITU ;:?Eﬂp'l'{llz_lft tEEEme ) CHECKED
] m.tm sarmpla O Phcts iprdsation delscior .
beteals:
b T s s «% | 1(/)] Douglas Partners
©  Core ailing B Walsrssep ¥ Vuaarigval pate: 3.8 10 Geotechnics - Environment « Groundwater



TEST PIT LOG

CLIENT: Owston Nominees No. 2 Pty Lid SURFACE LEVEL: 188.0 AHD PIT No: 3
PROJECT: Land Capability Assessment EASTING: 278591 PROJECT No: 71708
LOCATION: Fairlight Road, Mulgoa (Western Precinct) NORTHING: 6253273 DATE: 19/4/2010
DIP/AZIMUTH: 90°/- SHEET 1 OF 1
. Sampling & In Situ Testing
Depth Description '% s Dynamic Penetrometor Test
@ {mj of g § B |8 2 Fesults & 2 (biows per 150mm)
N Strata S |28 5}. Comments 2
T TOPSOIL - firm, dark brown, silly clay with some :
i rogtlets, damp '%
%5 SILTY CLAY - stiff o hard, orange brown silty clay, high % O 025
plasticity /
%/l( o | os
/ 0 po=400kPa
./ Uie
- motlled orange brown and grey frem 0.8m ! 087
1
'?;‘L1 % o |10 L1
%
11
/
i
1
7
1
17
A
! SHALEMSILTSTOME - extremaly low to very low et
strength, grey and orange brown shalefsiitstone with T
-ELz some ronstone banding 1.4 O (=20 -2
o3 ::: R F3
- high strength irenstone band ::: .
24 Pitdiscontinued ai 3.4m S
- praciical refusal on ironstona band
24 -
RIG: Case 58 Backhoe LOGGED: AF
WATER OBSERVATIONS: Mo free gmmat&r ohserved O Sand Penetrometer AS1289.6.3.3
REMARKS:  Survey levels taken from survey plans provided by Urbls Pty Ltd & Cone Penetrometer AS1280.6.3.2
Inisials:
7 P BT, . (/)] Douglas Partners
C_ Core diiey B Waemsom 2 weterisval pate: ¥ 1o Geolechnics - Environment - Groundwater




TEST PIT LOG

SURFACE LEVEL: 196.0 AHD PIT No: 4

CLIENT: Owston Nominees No. 2 Pty Ltd

PROJECT: Land Capability Assessment

EASTING: 278776 PROJECT No: 717086
LOCATION: Fairlight Road, Mulgea {(Western Precinct} NORTHING: 6253233 DATE: 19/4/2010
DIPIAZIMUTH: 80°/-- SHEET 1 OF 1
Desc Sampfing & In Site Testing
Depih fiption %_ = g Dynamic Penetrometer Test
& () of @5 & E_ E [Besus & {blowss par 150mm)
Strata © & 2 pime s w15 W
- TOPSOIL - stiff, dark brown, silly clay wilh sema raoflets : : :
B |0z
OB T SITY CLAY - st o very stiff, moltied red brown and % : :
grey silty clay, low to medium plaslicily / o | os :
[ 4
/ ; :
4% L
0.85 1 : :
[ | SHALE - medium strength, sligrtly weathered to frash, |17
e grey shale I D |10 !
- Fit discontinued at 1.1m
- refuzal in medium strangth shale
q‘:_'_t -2
FEa =
B4 4
RIG: Case 58 Backhos LOGGED: AR
WATER OBSERVATIONS: No free groundwater observed [ Sand Penetrometer AS1780.6.3.3
REMARKS:  Survey levels taken from survey plans provided by Urbis Ply Ltd & Cone Penetromeler AS1289.6.3.2
SAMPLING & [N SITU TESTING LEGEND CHECKED
3 g, Fo pr s o Coh
gz Initials;
TN B BRI (/)] Douglas Partners
G Cora dbng B soup - Weter level pate: 3B 4o Geotechnics - Environment - Groundwater




TEST PIT LOG

CLIENT: Owston Nominees No. 2 Pty Lid
PROJECT: Land Capability Assessment
LOCATION: Fairlight Road, Mulgoa (Western Precinct)

SURFACE LEVEL: 195.0 AHD PIT No: &

EASTING:

NORTHING:

278892
6253156

PROJECT No: 71708
DATE: 19/4/2010

DIP/AZIMUTH: 80°/- SHEET 1 OF 1
Description w Sampling & In Situ Testing
—| Depih =1 Dynamic Penetrometer Test
| (m) of 88 g2 'EL suts & (bbows per §50mm)
| Strata O F|a| & et 5w wm om
i TOPSOIL - firm to stiff, dark brown, silty clay with some E | o0 : -
I rootiets, damp 0. :
o |oas :
0.4 - 4 0.4
SILTY CLAY - stiff to very stiff, meltled red brown and y E :
aray, sity clay, medium fo high plasticity iAo 08 :
1 :
11 :
L1 :
. 0 ;
o, T SHALE - extremely low to very low strengih, ighly to |- :
EB moderalely weathered, grey shale with some ironstone  [F——] 0 | 1.0 1 :
L b bands . e _l
1.6m: medium to high strangth ]
82 == o |20 B
[ ¥ Fi discontinued &t 2.1m
- pracical refusal in medium to high strength shale
-3 =
[
= =
RIG: Case 58 Backhoe LOGGED: AF
WATER OBSERVATIONS: Mo free groundwater chserved O Sand Penetromeler AS1289.5.3.3
REMARKS:  E = Environmental sample & Cone Penetromeler AS1288.6.3.2
Survey levels taken from survey plans provided by Urbis Pty Ltd
[ SAMPLING & IN SITU TESTING LEGERNI
§oEEEE. R R e
Heylis-| [Sein g
B B Inetiala:
b R oo b R e, 22 | (/)] Douglas Partners
C_Core iling b isesoop ¥ Watardevel pas: 3.8.10 Geolechnics - Environment - Groundwater




TEST PIT LOG

SURFACE LEVEL: 181.0 AHD PIT No: 6

CLIENT: Owston Nominees Meo. 2 Pty Lid
PROJECT: Land Capability Assessment
LOCATION: Fairlight Road, Mulgoa {Westemn Precinct)

EASTING:
NORTHING:

279079

6253238

PROJECT No: 71706
DATE: 19/4/2010

DIF/AZIMUTH; S50°/- SHEET 1 OF 1
Description o Sampling & In Sifu Testing _
| Depth = Dynamic Penelromatar Test
Z (m) of ] E} | 5 ﬁ. Its & § (blows per 150mm)
B Strata © = § 7] omments 5 w1 g
7 TOPSOIL - stiff, dark brown, silty clay with some
rootlets, damp | :
. D |0.25 :
SILTY CLAY - siiff, red brown silly clay, low to medium / :
plasticity L1
/ o | oS :
11 :
/ :
% f
{ s
0.85 L] :
-1 SHALE - extremaly low strength, extremely weathered, F=o2=| 0 | 1.0 -1 :
grey shale with a trace of orange brown silty clay - — | _I
- medium strength, slightly weatherad from 1.2m =
1 =] 1.4
I Pit drscontinued at 1,.4m o=
- practical refusal in medium st-ength shale
B2 =
.E..a_ =3
_‘p'_d.q -4
RIG: Case 58 Backhos LOGGED: AP
WATER OBSERVATIONS: Mo frae groundwater observed [ Sand Penetrometer AS1280.6.3.3
REMARKS: Survey levels taken from survey plans provided by Urbis Pty Lid & Cone Pensetrometer AS1289,63.2
SAMPLING & [N SITU TESTING LEGEND CHECKED
£ hmn'lph Bp_ Podkal panalramstsr (<Pa)
[ sangla P'I)D Fhota ionisaton dal .
8 Buk ; Inifiats:
R B SR 2«2 | 1(/)] Douglas Partners
C__ Curadrilng B Waleaeep  F st fovel pate: 2 % 10 Geotechnies « Environment - Groundwater




TEST PIT LOG

CLIENT: Owston Nominess Mo 2 Pty Lid SURFACE LEVEL: 1980.5 AHD PIT No: 7
PROJECT: Land Capability Assessment EASTING: 278920 PROJECT No: 71708
LOCATION: Fairlight Road, Mulgoa (Western Precinct) NORTHING: 5253280 DATE: 19/4/2010
DIP/AZIMUTH; 80%/- SHEET 1 OF 1
Description o Sampling & In Sifu Tasting =
ih @ Dynamic Panelromatar Test
Iz Df'ﬁ} of %3 g £ '§ sults & § {Elows per Dmam)
Strata S Fla|a mments 5 w0 15w
TOPSOIL - firm, dark brown, sily clay with some :
rootlets, damp
% D olzs
o SILTY CLAY - stiff, mottled red brown and grey, silt LA, o
= 4 A ]
El clay, low lo medium plasticity i A E 0
- i 08
%
! 5 0.8
' 0.9 I
L~
-1 , -1
/ -
11
1as o4
F SHALE - medium siranglh, sli therad, ===
o] Hq'@hal‘e um slrang iahily weathered, grey ,."r_
ol Pit discontinued at 1.4m
- refusal on medium sirength shale
L k2 &
-Er
] =3
.E.
F g =d
i
RIG: Case 58 Backhoe LOGGED: AP
WATER OBSERVATIONS: No free groundwater observed O Sand Penetrometer AS1289.6.3.3
REMARKS: Survey levels taken from survey plans provided by Urbis Pty Lid : O Cone Penstrometer AS1289.8.3.2
SAMPLING & IN SITU TESTING LEGEND CHECKED
E Eia rmsi:nplu m."ﬁ'fﬂﬁmﬂmw %
Iniists:
5 S ) S ipmenan s (/)] Douglas Partners
T Sape W Shes Vane (kPa) Dmsx.'ﬁ"_‘r
C _ Core drling B Welwseen ¥ Waler o Geolechnics - Enviranment - Groundwaler




TEST PIT LOG

CLIENT: Owston Nominees No. 2 Pty Lid
PROJECT: Land Capability Assessment
LOCATION: Fairlight Road, Mulgea {Western Precinct)

SURFACE LEVEL: 180.5 AHD PIT No: 8
EASTING: 279045 PROJECT No: 71706
NORTHING: 6253429 DATE: 19/4/2010

DIP/AZIMUTH: 80%- SHEET 1 OF 1
Description o Sampling & In Situ Tesfing =
i Deplh Lo @ Dynamic Penetrometer Test
= i) of &5 ‘g g E’ ?“ s & § {biews per 150mm)
Strata @ o | & amments § o 1% 0
TOPSOIL - stiff, dark brown, silly clay with some
rootlets, damp
D |o2s
F PO
gl ITSILTY CLAY - tif, red brown, sity clay with 2 tace of |/}
L rootiets, madium plasticity / o os
T 171
/
%
i
1%
t =1 . 1 1] 1.0 -1
- molited red brown and grey, with a Irace of ironstone %
1
%
1
7
£ .t
15 1/
SHALE - extremely low lo very low strength, extremaly  |7—=—]
weathered, gray shals =
-2 ——| o | zo0 -2
e ]
. 2.9m: low to medium strangth, sightly weathered =] o
" ' Fit discontinued at 3.1m T
- practical refusal on mediom strength shale
_E.
(-4 o
el
RIG: Case 58 Backhoe LOGGED: AP
WATER OBSERVATIONS: Mo free groundwater obsaned O Sand Penetrometer AS1288.6.3.3
REMARKS:  Survey levels taken from sJrvey plans provided by Urbis Pty Ltd B Cone Penefrometer AS1289.63.2
SANP SITU TESTING LEGET
s pmme R pdmngs =
netragn Initiads: ch
Ewlr ir‘gis:'ﬂﬂ,’f‘ i i) E" %ﬁ%ﬁhmﬁm : ( ) Douglas Partners
€ Cone drling G Vislsesp % iaber bt pae 58,10 Geotechnics - Environment - Groundwater




TEST PIT LOG

SURFACE LEVEL: 185.5 AHD PIT No: 9

CLIENT: Owston Nomineas No, 2 Pty Ltd
PROJECT: Land Capability Assessment

LOCATION: Fairlight Road, Mulgoa (Western Precinet)

EASTING:
NORTHING:

278556

6253380

PROJECT No: 71706
DATE: 15/4/2010

DIP/AZIMUTH: 920%/-- SHEET 1 OF 1
Description ] Sampling & In Sl Testing
- Depth = Dynamic Penstrometer Test
Z| “(m) of @ E’ E 5 £ Rasulls & (blows per 150rmm)
Strata O &1 5} Commenis s 19 s om
TOPSOIL - stiff, brawn, silty clay with some rootlets, w : :
humid to damp | 5 : :
®2SILTY CLAY - very stiff to hard, orange brown sitty clay, y D lozs : : :
[ow to medium plasticity / [
i : : :
_EF - 30mea ironstone banding from 0.5m % o :
/ L
/ ; :
/ I E
/ T :
Ly % o |10 -1 :
/ _l f
i3 i % :
I SHALE - extremely low strength, extremely weathered, -]
I gray shale - —
Ei F— ]
- ironstene bands betwaen 1.6m and 2.5m =]
-2 ;j:::: o jzo -2
| SANDSTONE - low te medium sirength, moderately e )
27\ westhered, fine grained sandstons Yo D27
Pit dizcontinued at 2,7m
r - praglical refusal on medium strength sandstons
La ]
I I
: ]
Lt
Lo leg Fa
RIG: Case 58 Backhoe LOGGED: AP

WATER OBSERVATIONS: No free groundwater observed
REMARKS:

Survey levels taken from survey plans provided by Urbis Pty Lid

SAMPLING & [N SITU TESTING LEGEND

CHECKED
A Auger sample Paciat parmiromates (KPa)
O Disburbed sampla ﬁn Phots ionisatian dabecio
B Eak 5 SInMudpmaLraljmmrt |nh]ﬂs.£.(‘,£
b e T
Gar Vane (WA
€ Cora drllng B Valer seap T yetar beval Dete: 2 . 1O

O Sand Penetrometer AS1288,63.3
# Cone Fenetrometer AS1289.6.3.2

(/)] Douglas Partners
Geotechnics - Emvironment - Groundwater



TEST PIT LOG

CLIENT: Owston Nominees No. 2 Pty Ltd SURFACE LEVEL: 189.0 AHD PIT No: 10

PROJECT: Land Capability Assessment EASTING: 278815

PROJECT No: 71708

LOCATION: Fairlight Road, Mulgea (Western Precinct) MORTHING: 6253493 DATE: 19/4/2010
DIPIAZIMUTH: 20°/- SHEET 1 OF 1
oy o Sampling & In Situ Testing
| Depth Description £ L |  Dynamic Penetrometer Test
() of E§ g | & -E_ s & § bhows per 150mm)
- Strala o F § a3 ammants § w1 @
i TOPSOIL - firm to stiff, dark brown, silly clay with some E | o0 ' ' :
I rootlets, damp 0.1
0 |0zs
28I SILTY CLAY - soft to firm, motll=d red brown and grey, |17 £ ] ™
silty clay with a trace of ironstone gravel, medium o T o 0=
high plasticity /
1.1
4%
%
LER1 / [+] 1.0
7
]
|
LT
i
18 :X/
SHALE - low 1o medium strength, slightly weathered, b — |
shale |
O P discontinued at 1.8m o118
- refusal on medium strength shale
EE =
= S -3
-4 -4
RIG: Case 58 Backhoe LOGGED: AP

WATER OESERVATIONS: Mo free groundwater observed

REMARKS:  E = Emvironmental sample
Survey levels taken from survey plans provided by Urbis Pty Lid

_ SAMPLING & IN 5ITU TESTING LEGEND

O Sand Penefrometer AS12808.6.3.3
& Cone Penelromaler AS1289.6.3.2

b Ao, fl o . Dok

BIEgS ermiratio Initials:
R ) A (/)] Douglas Partners
¢ Comaniing B et sewp - F Waterioved pats: 5.8.10 Geolechnics - Environment - Groundwaler



TEST PIT LOG

CLIENT: Owston Nominees No. 2 Pty Lid

PROJECT: Land Capability Assessment

SURFACE LEVEL: 185.0 AHD PIT No: 11

EASTING: 278939 PROJECT No: 71708
LOCATION: Fairlight Road, Mulgoa (Western Precinct) NORTHING: 6253518 DATE: 19/4/2010
DIP/AZIMUTH: S0°/-- SHEET 1 OF 1
Description Sampling & In Situ Testing =
| Depth Dynamic Penetrometer Tast
El " rm) of @ | £ 'éz Its & § (blows per Omm}
. Strata SR mments 5w s w
- TOPSOIL - finm to stiff, dark brown, silty clay with some :
o rootlets, damp
= vz
0.3
03 SILTY CLAY - very siiff, orangea brown, sity clay with a E 04
frace of ironstone gravel, medion plasticity o 0.5
_._?- e SHALE - extremely low sirength, extremely weatherad, i
21 grey shale with some orangs brown silty clay seams oo !
1.3m: medium sirength
18 Fit discontinued at 1.5m
- refuzal en medium strength shale
-2 =
S -3
.EI-.q d
RIG: Case 58 Backhoe LOGGED: AP

WATER OBSERVATIONS: No free groundwater observad

REMARKS:  E = Environmental sample
Survey levels taken from survey plans provided by Urbis Pty Ltd
EAMPLING & IN SITUTESTING LEG CcHE

A Auper semgin b m} IIoI-:Mid mwmlkpaj CKED

0 Disturbed sample Fhate lonisalion detecior _

B Bulk ssmple ) =1 S{mnﬂ.dpmm teesd Initiaks: &B

i Janimzeeme B o e

C  Core criling [ Waler seen ¥ \iler lavel vate: 2810

O Sand Penetrometer AS12806.3.3
O Cone Penetromeler AS1289.6,3.7

(/)] Douglas Partners

Geotechnics - Environment - Groundwaler



TEST PIT LOG

CLIENT: Owston Nominees No. 2 Pty Lid SURFACE LEVEL: 174.5 AHD PIT No: 12
PROJECT: Land Capability Assessment EASTING: 279174 PROJECT MNo: 71706
LOCATION: Fairlight Road, Mulgoa (Western Precinct) NORTHING: 6253552 DATE: 19/4/2010
DIPIAZIMUTH: 20°/-- SHEET 1 OF 1
. Sampling & In Situ Testing
| Depth De an Dynaméz Penetromeler Test
2 (m) of E g % Resuits & {blows per 150man)
Slrata a8 2 Comments 5 L
TOPSOIL - firm to stiff, dark brown, silty clay with some ; ' :
rooflats, damp
D (025
038 SILTY CLAY - very stiff, motiled orange brown and grey
L silly clay, medium to high plastizity o |os
0.8 pR=A00kFa
Usg
LT 077
SHALE - extramely low strenglh, extremely weathered,
grey shale with a frace of orangs brown silty clay
-1 1
et
. 1.6m: low to medium strangth -
“| Pit discontinued at 1,7m
- practical refusal on medium stenglh shale
. b -2
-3 =
I ka -4
2
RIG: Case 58 Backhoe LOGGED: AP
WATER OBSERVATIONS: No free groundwater chservad 0 Sand Penetrometar AS1269.6.3.3
REMARKS:  Survey levels taken from survey plans provided by Urbis Pty Lid & Cone Penelrometer AS1288.6.3.2
T SAMPLING & IN SITU TESTING LEGEND
5 g T g st e e
tnllaf
f TRt coman 5 e, =22 | [(/)] Douglas Partners
S Coro dilling D Watweaep T Vustarbevel pae 3.9 10 Geotechnics « Environment - Groundwater




TEST PIT LOG

CLIENT: Owston Nominees Mo. 2 Pty Lid SURFACE LEVEL: 184.5 AHD PIT No: 13
PROJECT: Land Capability Assessment EASTING: 2786586 PROJECT No: 71708
LOCATION: Fairlight Road, Mulgoa (Westemn Precinct) NORTHING: 5253547 DATE: 20/4/2010
DIF/AZIMUTH: 20°/- SHEET 1 OF 1
Eafi Sampling & In Silu Testing
| Depth Description £ 5 Dynamic Penetrometer Test
& (m) of ?g ﬁ £ 2 Results & £ (Dlows per 150mm)
Strata - {E Comments 5 R
TOPSOIL - soft to firm, dark brown, silty clay with some : : : '
rooilats, damp
0.z
031 - _ E 0,3
|1 SILTY CLAY - vary sfiff, orange brown, silty clay with 04
_4 some irgnstone gravel E ﬂl.:.

e

14 !
SAMNDSTOME - low strength, extremely weathered,
grey, fine grained sapdstons

- low to medium strenath

2 2 L
a0 Pit disconfinued &t 2.0m :
- practical refusal on medium strength sandslone
L3 -3
- = d
8
RIG: Cass 58 Backhoe LOGGED: AP

WATER OBSERVATIONS: No free groundwater ohserved

O Sand Panetrometer AS12806.3.3
REMARKS:  E = Environmental sample

B Cone Penstrometer AS1289.6.3.2
Survey levels taken from survey plans provided by Urbls Pty Ltd
LING & IN SITU TES LEGEND
E #rrbi:'ﬂl.fm % Pr-mimls-uum;'mﬂgc[r;a} ME&E-;’
B Buk A alrasan el Initleds:
R Y B B e (/)] Douglas Partners
c _Cor witng B Wamwsan T Wateriowet pste: 3.3 .10 Geolechnics - Environment - Groundwater




TEST PIT LOG

CLIENT: Owston Nominees No. 2 Pty Lid SURFACE LEVEL: 185.0 AHD PIT No: 14
PROJECT: Land Capability Assessment EASTING: 278758 PROJECT Mo: 71706
LOCATION: Fairiight Road, Mulgoa (Western Precingt) NORTHING: 6253597 DATE: 20/4/72010
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
: Samping & In Silu Testing
| Depth Description i o T 5| Dynamic Penelrometer Test
Tl i) of w5 ;gh % E @eﬂﬂm & E {blowes per dmm)
. Strata S R - emmants s w15 2
= TOPSOIL - firm, dark brown, silly clay with some : :
roctlets, damp
% 0 |025
04 SILTY CLAY - siiff, crange brown, silly elay with some 11
ironstone gravel and cobbles |// : o8
i~
i1
i )I// o |10 m
170
i
1.4 %
| SHALE - extremaly low strength extremely weathered, T———]
grey shale gy 0|15
gt == 2
2.3m: low to madium strength with a trace of grey, fine _:::::
grained sandstone e
2 Pit discontinued at 2.5m
- practical refusal on medium strength sandstone
.ng La
&4 4
RIG: Cass 58 Backhos LOGGED: AP
WATER OBSERVATIONS: Mo free groundwaler sbserved [1 Sand Penetrometer AS1289.6.3.3
REMARKS; Survey levels taken from survey plans provided by Urbis Pty Lid O Cone Penetrometer AS12808.6.3.2
[T SAMPLING & IN SITU TESTING LEGEND | CHECKED
A Auger sample Pocket penairceater (kPa)
D Dishobed sample Fio Photy ionisation detector Wdils:
RS s b e - 2<% (/)] Douglas Partners
VWaber aample W SI‘UM:"I"NHF‘HJ' Daln:3,%'v fa] .
G Com diting B Watwseap T Wisr lavel Geotechnics - Environment - Groundwater




TEST PIT LOG

SURFACE LEVEL: 179.0 AHD PIT No: 15

CLIENT: Owston Nominees No. 2 Pty Lid
PROJECT: Land Capability Assessment
LOCATION: Fairlight Road, Mulgoa {(Western Precinct)

EASTING:
NORTHING:

279064
6253652

PROJECT No: 71706
DATE: 20/4/2010

DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
ks Ty Sampling & In SHu Tesling
2| Depth Description Zo = B|  Dynamic Penstrometer Test
(B ) of g ﬁ & 2 5‘&'“’“ & 2 {blows per Gmm)
- Strata o ~ g & MRS 5 10 15 20
- TOPSOIL - firm, dark brown, silly clay wilh some ' :
I roctiets, damp
0.32 - -
SILTY CLAY - stiff to very stiff, erange brown silly clay, % 04
low plasticity i '
)
0.6
.E k1 L4
3 SHALE - extremely low to very lw strength, exiramely
to highly weathered, gray shale
"‘:-2 =2
- medium strength, slightly weathered
7| Pit disconlinuad at 2.3m
- practical refusal on medium strength shals
FELa -3
i
Lz 4 L4
RIG: Case 58 Backhoe LOGGED: AP
WATER OBSERVATIONS: No free groundwater observed O Sand Peretrometer AS1289.6.3.3
REMARKS:  Survey levels taken from survey plans provided by Urbis Pty Lid O Cone Penetrometer AS1289.6.3.2
SAMPLING & [N SITU TESTING LEGEND
s e, ty Eeizzmtons e - ocE
&1 i Initials:
5 S e e L e, (/)] Douglas Partners
€ Cor drifng B Wabwseep ¥ alarbovel oatz: 3 8.1 Geotechnics » Environment « Groundwaler




TEST PIT LOG

CLIENT: Owston Nominees No. 2 Pty Lid

SURFACE LEVEL: 172.0 AHD PIT No: 16

PROJECT: Land Capability Assessment EASTING: 279206 PROJECT No: 71706
LOCATION: Fairlight Road, Mulgoa (Western Precinct) MORTHING: 8253740 DATE: 20/4/2010
DIP/AZIMUTH: ©0°/-— SHEET 1 OF 1
Descripticn o Samgling & In Situ Tesking
i Depth 59 & ,E Dynamic Penctrometer Test
[¥| of o] '§ = | B FResulis & 3 {blows per 150mm)
Strata 9 = 5 Comments 5w 1 om
. TOPSOIL - stiff, brown, =illy clay with some rootiats, % :
fwimid o damp
0z
E |ogzs
036l D J o3
SILTY CLAY - very siiff, orange brown, silty clay with ||| 0.4
some ironstone gravel and coblles, low to medium A 05

plasticity

171
T

11

SHALE - exiremaly weathered, extramely low strength,
grey shale with some fine grained zandstone bands

1.9m: low to medium strangth

Pit discontinued at 1.95m
- practical refusal on medium strength shala

M I
"
__ &

-2

3

L

RIG: Case 58 Backhoe
WATER OBSERVATIONS: No free groundwater observed
REMARKS: E = Environmental sample

LOGGED: AP

O Sard Penetrometer AS1288.6.3.3
# Cone Penatrometer AS1289.6.3.2

Survey levels taken from survey plans provided by Urbis Pty Ltd

SAMPLING & IN SITU TESTING LEGEND

CHECKED
A Auger sample B Poskal perelrameter (kP
O Dishebed sampss g'JD Fhats ionisaton I!ulnr[:ﬂ'i}
B Buk sample 5 Stancard panelralion lest
U, Tube sampie (s mm dia.) BL Palnllsad strarglh 150} MPa
W Water samply WV Ehear Vane kFa}
G Core diiling b Shaler seep B owaled el

e @B | 1(])] Douglas Partners

et 3. %10 Geotechnics - Environment - Groundwater




TEST PIT LOG

CLIENT: Owston Nominees Mo, 2 Pty Lid SURFACE LEVEL: 176.0 AHD PIT No: 17
PROJECT: Land Capability Assessment EASTING: 278027 PROJECT Mo: 71708
LOCATION: Fairlight Road, Mulgoa {Westemn Precinct) NORTHING: 5253814 DATE: 20/4/2010
DIPJAZIMUTH: 80%/-- SHEET 1 OF 1
Description o Samgling & In Silu Testing =
— Dapth Eo T & Dynamic Penatrometer Tast
| [ im) af ] E Jﬁ o esulls & g {bbows per 1 50mm)
Strata o & 5 mments

s

TOPSOIL - stiff, brown, silty clay with some rooliets,
hwmid to damp

0.37

SILTY CLAY - stiff lo vary stiff, orange brown, silty clay
with soma iranstona gravel, medum plasticily i

SHALE - extremely low to low strength, extremely — 1
weathered, grey shale ey

174

=3 0

2.3m: low to medium strength, trace of ironstone ==

4 Pit discontinued at 2.4m -
- practical refusal on medium strength shale
“51'3 "3
.E.q — 4
RIG: Case 58 Backhoe LOGGED: AP
WATER OBSERVATIONS: No free groundwater observed 0 Sand Penefrometer AS1280.63.3
REMARKS: Survey levels taken from survey plans provided by Urbis Pty Lid E Cone Penetromeler AS1289,6.3.2
SAMPLING & IN SITU TESTING LEGEND CHECKED
E WM JFJ'?D ;mmlhn dmw ch
A kitials;
b e el : (/)] Douglas Partners
C  Core grting B Wamseap  F Vistarlaval pat: 8.0 Geolechnics - Enviranment - Graundwater




CLIENT:

TEST PIT LOG

Owston Nominees No. 2 Pty Ltd

SURFACE LEVEL: 173.5 AHD PIT No: 18

FROJECT: Land Capability Assessment EASTING: 279208 PROJECT No: 71706
LOCATION: Fairlight Road, Mulgoa (Western Precinct) NORTHING: 5253850 DATE: 20/4/2010
DIPF/AZIMUTH: 20°/- SHEET 1 OF 1
Description o Sampling & In Situ Testing
| Deplh < g Dynamic Penstrometer Tast
(=1 gm) of 88 a2 sults & 2 {blows per Omm)
o & &'ﬂl‘l‘l&nﬁ
Strata Fi8 - 5 1 15 2
TOPSOIL - firm, brown, silly clay with some roollets, % ; : '
hwmid to damp
O2 SANDY CLAY - siif, oranga brown, sandy clay with :/ J O o2k
some konstone gravel, low plasiicity / 04
g / B |os
% o 0.4
u:ig SAMDSTONE - medium Lo high strength, skghtly it
_"Il fhered, yellow brown, fing grained sandsione ;'F
- Pit discontinued at 0.85m B
- refusal on madium to high strength sandstone
-3 -
-3 -3
L Fa 4
8t
RIG: Case 58 Backhoe LOGGED: AP

WATER DBSERVATIONS: Mo free groundwater obsarved

REMARKS: Survey lavels taken from survey plans provided by Urbis Pty Lid
SAMPLING & IN TESTING LEGEND CKE|

A Am‘ﬂpln e Pocks; permbromater (KPa) EHECHED
0 D= sample PID Phote iocisation datector

E. ?'uu:o’:mmm mim dia} IS"L mu‘é’.‘.’a"i.’ﬂ’&'i“f‘[‘s?fup;

. 5|
W Wiater sampia W Slmir Vama (P8}
G Core diling - WNater seap T Waker hovel

O Sand Panstrometer AS1289.6.3.3
[J Cone Penelromeater AS1289.6.3.2

s PR, (/) Douglas Partners

Dete 3, 5. 10 Geotachnics + Environment » Groundwater




TEST PIT LOG

CLIENT: Cwston Nominees No. 2 Pty Ltd SURFACE LEVEL: 174.0 AHD PIT No: 19
PROJECT: Land Capability Assessment EASTING: 279289 PROJECT No: 71706
LOCATION: Fairlight Road, Mulgoa (Western Precinct) NORTHING: 6253955 DATE: 20/4/2010
DIF/AZIMUTH: 90°%/- SHEET 1 OF 1
Sampling & In SHu Testing
| Depth Pescription % o o B Dynamic Penetrameter Test
€l im) of g ] g ?_ E esulls & g {bkows per 150mem)
. Strata Flao| @ omments 5 o B
- TOPSOIL - firm to siiff, brown, sty clay with some ﬁ//{% ; ' : :
I rooilets, humid [
T SANDY CLAY - stiff to hard, crange brown, sandy clay 1 .7
with soma ronstone gravel and cobibles, low to medium | 7"
plasticity %
O SANDSTONE - extremely low ta very low swengh, gray, |+~
i fine grained sandsione L I
E =1 -1
4 5125 low to medium sirength sandstone
“| et discontinued at 1.3m
- practical refusal on medium strength sandstone
LEL2 =
E ] =3
24 4

RIG: Case 58 Backhoe

WATER OBSERVATIONS: No free groundwalter obssrved

LOGGED: AP

REMARKS: Survey levels taken from survey plans provided by Urbis Pty Lid
SAMPLING & [N SITU TESTING LEGEND CHECKED
D Didhuted sargie Phatt e ation ammeior
B Buk el Irikinds: & E,
b R - BEReida e
BT &4 3
T Gom dillng ] M'uﬁ' l":'! Wity fevel =

O Sand Penetrometer AS1280.5.3.3
& Cone Penetromeler A51289,6,3.2

(/)] Douglas Partners

Geotechnics « Environment » Groundwater




TEST PIT LOG

SURFACE LEVEL: 177.5 AHD PIT No: 20

CLIENT: Owston Nominees No. 2 Pty Ltd
PROJECT: Land Capability Assessment EASTING:; 279004
LOCATION: Fairlight Road, Mulgoa (Western Precinct) NORTHING:  §253925

PROJECT No: 71706
DATE: 20/4/2010

DIP/AZIMUTH: 20°/- SHEET 1 OF 1
Desth Description E Sampling & In Situ Testing
i Dymamic Penstromeler Test
Strata Q Ig & ,:E °""'T'E 5 w3
TOPSOIL - stiff, brown, silly clay with some rootlets, w :
damp
0.8 * : : i
SILTY CLAY - stiff to hard, orange brown, sitty clay with 1140 o |o2s I : ; : :
ironstone gravel, low lo medium plasticity % * : :
Fr ( : : :
-E % o |os - : ; : .
1 5 : E ;
/ : : :
)Z/ : : :
1.1 - : : : : ..
/ E : : :
- L1
1 / =
|
L
El |
[ | ™| SANDSTONE - extramely low stength, exiremaly a0
o weathered, gray, fine grained sandstone
. 1.6m: madium to high strenglh
“1 Pit discontinued &t 1.7m
- practical refusal on madium to high strength
sandstone
=2 =2
£
L b3 3
-
» ”

RIG: Case 58 Backhoa
WATER OBSERVATIONS: Mo free groundwater observed

LOGGED:

O Sand Panefrometer AS1289.6.3.3

REMARKS: Survey levels taken from survey plans provided by Urbis Pty Lid B Cone Penelrometer AS1288.6.3.2
[ SAMPLING & IN SITU TESTING LEGENI

.E E.“H“m EAMHJHG&IH&I‘I‘UEID wm::.EGEH: - CHECKED

B Buk sanplg 5 ﬁnwpmuahol:ql:art witals: 2042, f D ' P

b T o e B S s e )} Douglas Partners
€ Cors ity D awsesp ¥ weder el Date: 3.8 10 Geotechnics - Environment - Groundwater




TEST PIT LOG

CLIENT: Owwston Nominses No. 2 Pty Lid SURFACE LEVEL: 177.0 AHD PIT No: 21
PROJECT: Land Capability Assessment EASTING: 2789458 PROJECT Mo: 71708
LOCATION: Fairlight Road, Mulgoa (Western Precinct) NORTHING: 6254047 DATE: 21/4/2010
DIPJAZIMUTH: 20%/-- SHEET 1 OF 1
Description o Sampling & In Sife Testing _
2 Depth f s ? ] a Dynamic Penstromeder Test
{m) o ] 2| g s Results & z {blows per Dmm)
N Strata o =& -] e 5 10 it =
- TOPSOIL - firm, brown, clayey sand with some rootlets, M : : : :
damg
"9 SANDY CLAY - stiff, orange brown sandy clay, low e e
plasiiciy / 0,3
/ =i 04
0.5m: ironstone gravel and cobbies from 0.5m % o8
.E.q % L
11 ey
SANDSTOME - low lo medium sirength, sightly 1o R
moderately weatherad, grey sandstone
14 -
Fit discontinusad af 1.4m
- practical refusal on medium strength sandstone
+-:1—= =
b =3 =3
e -4
RIG: Case 58 Backhoe LOGGED: AP

WATER OBSERVATIONS: Mo free groundwater observed

REMARKS: Undisturbed sample refused at 0.5m, no recov
Survey levels taken from survey plans provided by Urbis Ply Lid

. SAMPLING & IN SITU TESTING LEGEND
[

O Sand Penetrometer AS1288.6.3.3
[0 Cone Penstrometer AS1289.6.3.2

s fnmomee £, Rtipasieanoon v

e 1 Initals:
5, it o o) B e e (/)] Douglas Partners
¢ Cors ditng D Ve seap Y Wotorove paiz: 3 §.10 Geotechnics - Environment - Groundwater




TEST PIT LOG

=

CLIENT: Owston Nominees No 2 Pty Lid SURFACE LEVEL: 176.0 AHD PIT No: 22
PROJECT: Land Capability Assessment EASTING: 279018 PROJECT Mo: 71708
LOCATION: Fairlight Road, Mulgoa (Weastern Precinct) NORTHING: 6254154 DATE: 20/4/2010
DIP/AZIMUTH: 290°/-- SHEET 1 OF 1
- Samgling & In Situ Testing
1| Capth Description % Dynamic Pepetromaler Test
=l ) of =PYIE g Besuts (blows per 150mm}
Strata @ lFlalza ommanis $ s w
- TOPSOIL - brown, siity clay witr some rootiets, humid Qz : :
S SANDY CLAY - very stiff, mollled orange brown and red [ 7] D |D025
brown, sandy clay with same ironstane gravel, low /
plasticily s 0.4
/ B |05
// D1 os
ur SANDSTOME - extremely low sirength, extramely Tt
= weathered sandstone B
7 1.6m: medium to high strength
"| Pit discontinued at 1.7m
- refusal on madium strength sandstone
_E la -2
.:."__‘3 3
E - =4
RIG: Cases 58 Backhoe LOGGED: AP
WATER OBSERVATIONS: Mo free groundwater observed 0 Sand Penetromater AS1280.6.3.3
REMARKS: Survey levels taken from survey plans provided by Urbis Py Lid ® Cone Penetrometer AS1289.6.3.2
T SAMNPLING & IN SITU TESTING LEGEND
gl Irdtiara:
5 BT B, - (/)] Douglas Partners
C__Core difing > Wamsees T Walerlvel pats: 3.8.10 Geotechnics - Environment - Groundwaler




TEST PIT LOG

CLIENT: Owston Nominees MNo. 2 Pty Lid SURFACE LEVEL: 178.0 AHD PIT No: 23
PROJECT: Land Capability Assessment EASTING: 279232 PROJECT No: 71708
LOCATION: Fairight Road, Mulgos (Western Precinct) NORTHING: 6254076 DATE: 20/4/2010
DIP/AZIMUTH: 90°/- SHEET 1 OF 1
Description o Sampling & [n Situ Testing =
i En it Paned Test
[ D;::;“ of EE g | & 'E_ e & § D;rnar{r:lz:m p“mu‘m:“le}r =
- Strata o = § 3 mments 5 10 18 0
- TORSOIL - firm, brown, silty clay with some rootlets, % ' : :
hwimid
O STy CLAY - st orange brown, sily clay with some f:/
ironstone gravel, low plasticity %
1
/:/'( 0.7 pp=400KRa
1.1
! / Uz
- | »
/ 1,06
i
94
131 L
SHALE - extremely low strength, extremely weathered, |To==2
grey shale with some ironstone bands and a frace of ||
fine graimed, gray sandslone agagd
|, |- medium to high strength =]
|| " Pit discentinued at 1.8m
=7 - refusai on medium to high strength shale =
EE -3
_i - i
RIG: Case 58 Backhoe ) LOGGED: AP
WATER OBSERVATIONS: No free groundwater observed O Sand Penetrometer AS1280.6.9.3
REMARKS: Survey levels taken from survey plans provided by Urbis Pty Lid C Cone Penetromaler AS1288.6.3.2
SAMPLING & IN 5ITU TESTING LEGEND CHECKED
D Dishared amete P Photo aniaabon corsr
i Inilials;
f B goman T . €2 | 1(/)) Douglas Partners
& Cora'arieg b Vinersess  E Wsarisvs) pae: 5.%.10 Geolechnics - Environment - Groundwater




TEST PIT LOG

CLIENT: Owston Nominees No. 2 Pty Lid SURFACE LEVEL: 167.0 AHD PIT No: 24
PROJECT: Land Capability Assessment EASTING: 279453 PROJECT No: 71708
LOCATION: Falrlight Road, Mulgoz {Western Precinct) NORTHING: 6254029 DATE: 21/4/2010
DIPIAZIMUTH: 20°%/-- SHEET 1 OF 1
Description o Sampling & In Sl Testing
_)| Depth 2o =T @ Dynamic Penetrometer Tast
{rmi) of a3 ﬁ = E’ sults & {blgwrs per Omm)
- Strata @ 1Fla| s nis 5 1 15w
K TOPSOIL - firm, brown, silty clay with some rootlels, :
ol d8me LA
SILTY CLAY - sliff to very siiff, mottied orange brown / o |oss
and grey, silty clay with a trace of zand, low lo medium P11
plasticity /
% o |os
T 0.6 ppe400xFa
1
I
| )é .
I
-8k %— — 1.0 =1
Fr 1.1 1 / o
SANDESTOMNE - extremely low strenglh, extremely L
weathered, grey sandstona
165 1.6m: low to medium strength, grey and yellow brown
| Pit discontinued at 1.65m
- practicat refusal on medium strangth sandstone
HEk2 -2
B3 -3
LB it
RIG: Case 58 Backhoe LOGGED; AP

WATER OBSERVATIONS: Mo free groundwater observed
REMARKS:

SAMPLING & IN SITUTESTING LEGEND |
E Disturnag sampl % mhmhﬂmmrm} CHECKED
sample o -
E. 'i.':gﬂ Pl (s dia.) gl_ m’d mEﬂalMF‘a Initizts Er‘_&
e ad stranath
W viater semgin £ Eormiond srengih 150} e,
£ mnhim b Wi seep ¥ Wntar level Dt 2.5

Survey levels taken from sirvey plans provided by Urbis Pty Ltd

00 Sand Penatrometer AS1280.6.3.3
O Cone Penelrometer AS1280,5,3.2

(/)] Douglas Partners

Geotechnics - Environment - Groundwater



TEST PIT LOG

CLIENT: Owston Nominees No. 2 Pty Ltd SURFACE LEVEL: 164.0 AHD PIT No: 25
PROJECT: Land Capability Assessment EASTING: 279589 PROJECT No: 71708
LOCATION: Fairlight Road, Mulgoa (Westemn Precinct) NORTHING: 6254173 DATE: 21/4/2010
DIPIAZIMUTH: 90°%/- SHEET 1 OF 1
Description ) Sampling & In Situ Testing
| Depth = Dynamic Panetrometer Test
& (m) of E'g E g 2 Results g {blows per 150mm)
Strata G 2| & &| Commen
TOPSOIL - firm, brown, silty clay with some rooflets,
I damp [
“ ¥ BILTY CLAY - stiff to very stif, crange brown and red y e |2
brown, silly clay with some ironstene gravel and & trace / 0.3
of sand, low to medium plasticily 11 0.4
/: ﬂE— 0.5
455
11
1.1
o (A
O SANDSTONE - extramely low strength, extremely DR
e weathered, grey, fing to medium grained sandstone e B R B
gls 2.0m; medium strength 2
o Pit discontinued at 2.1m
= refusal on medium strength sandstone
_§_3 -3
= o =l
RIG: Case 58 Backhoe LOGGED:; AP
WATER OBSERVATIONS: No free Qmundﬁfﬂt&r observed O Sand Panslromelar AS1280.6.3.3
REMARKS: E = Environmental sample E Cone Penetrometer AS1289.6.3.2
Survey levels taken from survey plans provided by Urbis Py Lid
[ SAMPLING & IN SITU TESTING LEGE
g oamame, g g o
airation Wnitiails:
I ) B A e =25 ()] Douglas Partners
C_ o diting D_ Walkssep § Waterlewe Date: 3. %. 19 Geatechnics - Environment - Groundwaler




TEST PIT LOG

CLIENT: Owston Nominees No, 2 Pty Lid
PROJECT: Land Capability Assessment

SURFACE LEVEL: 172.5 AHD PIT No: 28

EASTING: 278387 PROJECT Mo: 71708
LOCATION: Fairlight Road, Mulgoa (Western Precinct) MORTHING: 6254270 DATE: 21/4/2010
DIP/AZIMUTH: 80°/-- SHEET 1 OF 1
Description I%] Sampling & In Situ Testing = _
é Depth = b = Dynamic Penelromeater Test
{m) of &5 g | £ 'g %suns & £ {blows per Dmm)
Strata - & fits s w0 o w
TOPSOIL - firm, brown, silty clay wilh some rootiets, % : :
damp |
o2 SILTY CLAY - stiff to very stiff, orange brown, silty clay [, o
with a trace of ironstone gravel, medium plasticity i
L :// D | oS
%
%
%
o8 11
SHALE - medium strength, slightly weathered to fresh, |- )
I Y UMy grey shale / f
[ Fit discontinued at 1.0m
- refusal on medium strangth shale
_E.
- -2
b3 -1
_;_.
-4 — 4
-
RIG: Case 58 Backhoe LOGGED: AP

WATER OBSERVATIONS: No free groundwater observed [ Sand Penstrometer AS1286.6.3.3

REMARKS: Survey levels taken from suervey plans provided by Urbis Pty Lid O Cone Penetrometer AS1289.5.3.2
SAMPLING & IN SITU TES_"_ﬂHG LEGEND CHECKED
5 AT, B ot ocE
Imtsals:
§ RIS s P RN - (/)] Douglas Partners
£ Cora dnilng B Walescap ¥ Wler kvl paie: 3,800 Geolechnics - Environment « Groundwater




TEST PIT LOG

CLIENT: Owston Nominees No. 2 Pty Lid SURFACE LEVEL: 177.5 AHD PIT No: 27
PROJECT: Land Capability Assessment EASTING; 279271 PROJECT Mo: 71708
LOCATION: Fairlight Road, Mulgoa (Western Precinct) NORTHING: 5254208 DATE: 20/4/2010
DIPJAZIMUTH: 90°/-- SHEET 1 OF 1
Description o Sampling & In Silu Tesling o .
3 ] [ynamic Peastrometer Test
[ Df“':; of EE‘ ﬁ i ‘% Resuls & § (blows per 150m)
Strata C 1FIal 3 Comments s 0 8
TOPSOIL - firm o stiff, brown, sily clay with some % : : : :
rootlets, damp
O3 GILTY CLAY - very stiff to hard, orange brown, silty clay |/,
- with a trace of ironstone graval, medium plasticity /
L 1
= /
1
I
%
I
] 1.0 Ié F1
SHALE - extramely |low strangth, extremely weathered, [“22—
gray shale ]
£ ==
L2 ] L2
] 2.0 medium strength ey ]
Z4r ==
=l Pit discontinued at 2.4m
= - refusal on madium strength shale
I -3
-4 — &
RIG: Case 58 Backhoe LOGGED: AP
WATER OBSERVATIONS: No free groundwaler observed M1 Sand Penetrometer AS1289.6.3.3
REMARKS: Survey levels taken from survey plans provided by Urbis Pty Ltd # Cons Penetrometer AS1280.6.3.2
[ SANMPLING & IN SITU TESTING LEGENL
Nt S
; I
s Emmmnse. |2 RB0 () ) Douglas Partners
g e ol pe 340
C  Com driling b Wt swep T Water lnvid . Geolechnics « Environment « Groundwaier




TEST PIT LOG

CLIENT: Owston Mominees Mo, 2 Pty Lid SURFACE LEVEL: 177.0 AHD PIT No: 28
PROJECT: Land Capability Assessment EASTING: 279144 PROJECT No: 71706
LOCATION: Faiflight Road, Mulgos (Western Precinct) NORTHING: 6254218 DATE: 20/4/2010
DIPFAZIMUTH: 90°%/- SHEET 1 OF 1
- Samgling & In Situ Testing
| Dizpth Description -E_ m = Dynamic Penetrometer Test
E| (m) of o3 88 3 sults & Z (blows per Dmm)
o Strata © - {E ommeants 5 w15 0
"] TOFSO0IL - firm, brown, silty clay wilh soma rooflets, : ' '
I hiumid |
% o |o2s
037
SANDY CLAY - siiff to very stiff, orange brown, sandy [ 7 |
clay with seme ironstone gravel and cobbles, low to A D | os
medium plasticity %
HE Z o |10 »
SAMDETONE - exiremely low 1o very low strangth, R
extremaly wealhered, gray, fine grained sandstone
o |15
'7 1.65m: low lo medium strength
" Pit discontinued at 1.7m
| - refusal on low to madium strength sendstone
HEk2 -2
i o] -3
g -4
RIG: Case 53 Backhoe LOGGED: AP

WATER OBSERVATIONS: No free groundwater cbeserved

[0 Sand Penetromater AS12808.6.3.3
REMARKS: Survey levels taken from survey plans provided by Urbis Pty Lid

O Cone Penstrometer AS1288.6.3.2

SAMFLING & IN SITU TES‘I’IHE LEGEND

3 puasne ] e

5 o o Wilials:
) B e * e «& | [(/)] Douglas Partners
C  Cors diiig B> Wawrsesp B _Welarivel pate: 3% .10 Geolechnics - Environment - Groundwater




TEST PIT LOG

CLIENT; Owston Nominees MNo. 2 Pty Lid SURFACE LEVEL: 169.0 AHD PIT No: 29
PROJECT: Land Capability Assessment EASTING: 279435 PROJECT No: 71706
LOCATION: Fairlight Road, Mulgos (Western Precinct) NORTHING: 6254141 DATE: 20/4/2010
DIP/AZIMUTH: 20°%/- SHEET 1 OF 1
scripti Sampling & In Siu Testing
2 Depth be on % o o 5 Cynamiz Penelrometer Test
Strata o F g a nis 5 w1 w
] TOPSOIL - firm, brown, siity clay with seme rootlets, % ' : :
[ humid I
0,4k [
SILTY CLAY - stiff to very stiff, silty clay with a trace of |
sand and ironstone gravel, madium to high plasticity / B
| 0.8
[l
4%
=< % L1
%
/
1.3 . /
SHALE - medium strength, slighily weathered, gray F——]

147, shate
Fit discontinued at 1.4m
- refusal on medium strength shale

) {EG

SR -
(5]
T
e

B s

RIG: Cass 58 Backhoa LOGGED: AP
WATER OBSERVATIONS: No free groundwater observed 01 Sand Penetrometer AS1288.6.5.3
REMARKS:  Survey levels taken from survey plans provided by Urbis Pty Ltd [0 Cone Fenstrometer AS1280.6.3.2

SANPLING & IN SITU TESTING LEGEND CHECKED
E DIM‘MI sample ﬁ} Mhp'mmnﬁ:c{:;ﬂ RC.E-
h Initiets:

0 s s maa) G B L wes (/)] Douglas Partners
C_cCom aitng B Waivasop ¥ Viaterisue pre: 2.8 10 Geotechnics - Enviranment - Groundwater



TEST PIT LOG

CLIENT: Cwslon Nominees Mo. 2 Pty Ltd

SURFACE LEVEL: 181.5 AHD PIT No: 30

PROJECT: Land Capability Assessment EASTING: 278832 PROJECT No: 71706
LOCATION: Fairight Road, Mulgea (Western Precingt) NORTHING:  &2533E88 DATE: 21/4/2010
DIP/AZIMUTH: 80°/-- SHEET 1 OF 1
Description 2 Sampling & In Situ Testing
| Depth . £ = % | Dpynamic Penstrometer Test
[Z| iy o g3 2 g Results g {blows per 150mm)
Strata o | &8 g Com 5 1 s
TOPSOIL - firm, dark brown, silty clay with some : : :
rootlets, damgp
o 1025
O3 SILTY CLAY - siiff, motlied red brown and grey, sity LA
5L clay with a trace of irgnstons gravel, low to medium i o |os
L Naﬂlﬁlw /
%5
%
7
11
I 14 L,
SHALE - extremely low strangth, exiremely weathered, 757
i grey shale with some orange brown sty clay seams |
El ==
L e ] L2
- 2.0m: medium strength —
“| Pit discontinued at 2.1m
- refusal on medium trengih sha'e
LB}
= 3
=
= =4
.§|
RIG: Case 58 Backhoe LOGGED: AF
WATER DBSERVATIONS: No free groundwater observed O Sand Penctromater AS128.6.3.3
REMARKS:  Survey levels taken from survey plans provided by Urbis Ply Lid @ Cone Penatrometer AS1289.6,3.2
 SANPLING & IN SITU TESTING LEGEND CHECKED
B BARR. Bo Bl nmstan siacr s 2R,
Samp By
b TR ey e ==/ L(/)] Douglas Partners
€ Core dilfg B Welwsaop | T Weler level pas 3810 Geotechnics - Environment - Groundwater




Appendix D

Field Work Results {(Current)




BOREHOLE LOG

CLIENT: Cubelic Holdings Pty Ltd SURFACE LEVEL: - BORE No: BH1
PROJECT: Fernhill Estate EASTING: 278100 PROJECT No: 71706.01
LOCATION: Fairlight Road, Mulgoa NORTHING: 6253030 DATE: 18/6/2013
DIPIAZIMUTH: 90%-- SHEET 1 OF 1
Diescription o Sampling & In Situ Testing
_i| Depth E_ Ea [ E Dynamic Penetromater Tast
=1 (m) of B3 & £ 2 Results & = (blows per 150mm)
Sirata o e & ) Comments 5 . s 20
TOPSOIL - brown silly sandy clay lopsoil with a race of |77 : : : :
ironstone gravel and grass rocllets
- SHALE - exremaly law strength brown shale i
A
0.6
0.8
-fram 0.8m: bacoming very low to low strength brown
shale A
F1 10 F1
12 Bore discontinued at 1.4m-practical refusal en medium
strength shale
Fz 2
I3 Fa
Fa Fa
RIG: DT100 DRILLER: 55 LOGGED: SB CASING: Uncased
TYPE OF BORING:  Solid flight auger (TC bit) to 1.4m
WATER OBSERVATIONS: Mo free groudwater chserved
REMARKS: O Sand Penetrometer AS12886.3.3
E Cona Panelromater AS12896.32
SAMPLING & IN SITU TESTING LEGEND
A Bl g PLIAY Pri et vt ot 50) TAPa)
ol G Tt ARG e m Douglas Partners
I;I Disturbed sample B 'Water sesp 5 Zxandard penefrason kel ; .
E Emionmenalsample ¥ ‘Water lavel ¥ Shear vane (kPa) Geotechnics | Environment | Groundwater




BOREHOLE LOG

CLIENT: Cubelic Holdings Pty Ltd SURFACE LEVEL: - BORE No: BHZ
PROJECT: Fernhill Estate EASTING: 278080 PROJECT No: 71706.01
LOCATION: Fairlight Road, Mulgoa NORTHING: 6253320 DATE: 18/6/2013
DIPIAZIMUTH: 90%-- SHEET 1 OF 1
Diescription o Sampling & In Situ Testing
_| Depth £ 2 T % Dynamic Penetromater Tast
=1 (m) of B3 & £ 2 Results & = (blows per 150mm)
Strata o Fld L Lomimank: 5 0 15 0
TOPSOIL - brown sily sandy clay opsail with some grass % L : ; ;
rootlels 4
TSIy CLAY - wvery stiff orange brown silty clay with a :
trace of fine ironstone gravel 0.3 : ; :
A t ) i
0.5 : i |
-fram 0.7m: grey mottled orange brown i
A
Bl SHALE - exdramaly law to very low strength brown shale L B
L Bore discontinued at 1.3m-practical refusal on low to
medium strength shala
Hz Lz
L3 Fa
Fa Ha
RIG: DT100 DRILLER: 33 LOGGED: SB CASING: Uncased

TYPE OF BORING:

Solid flight auger (TC bit) to 1.3m

WATER OBSERVATIONS: Mo free groudwater chserved

REMARKS:
SAMPLING & IN 5ITU TESTING LEGEND
o N?:r sarmple G Gassample PID  Phaolo ionisabion defecior (ppm)
B Buksamgls P Piston samgie PL{AS Poirt load mdal fest [s{50) [MPa)
BLE Block samgie U, Tube sampie {xmmda.) PLI O} Port load diametral test Is{50) (MPa)
€ Care driling W Wabsr sampie pp  Pocket penetromeder (kPa)
0O Dishrbed sampie B 'Water sesp 5 Zxandard penefrason kel
E  Emvroernental sampie T ‘Water loval Ll Ehear vane (kPa)

Geofechnics

O Sand Penetrometer AS12886.3.3
E Cona Panelromater AS12896.32

m Douglas Partners

| Environment | Groundwater



BOREHOLE LOG

CLIENT: Cubelic Holdings Pty Ltd SURFACE LEVEL: - BORE No: BH3
PROJECT: Fernhill Estate EASTING: 278360 PROJECT No: 71706.01
LOCATION: Fairlight Road, Mulgoa NORTHING: 62533590 DATE: 18/6/2013
DIPIAZIMUTH: 90%-- SHEET 1 OF 1
Diescription o Sampling & In Situ Testing
_| Depth £ 2 T i Dynamic Penetromater Tast
=1 (m) of g5l 8| € 2 Results & E (blows per 150mm)
Strata a | 2 = Comments ; = . i
TOPSOIL - brown silly clayey sand topsoil with atrace of |77 : ; ;
grass rootlets
¥ SILTY CLAY - vary stiff then hard orange brown silty clay LA
with a trace of ironstone gravel / 0.3
11
| 0.5
11
)
-fram 0.7m: crange brown mottled light greyibrown )'/ i
| g
11
Ly [y s
11
/ 14
11
%
14 L1
SHALY CLAY - crange brown and grey brown shaly clay b
L2 =
22
SHALE - extramaly low strength grey shale
from 2.8 very low 1o low slrength brown shale
i o Bore discontinued at 2 Sm-largel depth reached i
La Fa
RIG: DT100 DRILLER: 33 LOGGED: SB CASING: Uncased

TYPE OF BORING:  Solid flight auger (TC bit) to 2.9m
WATER OBSERVATIONS: Mo free groudwater chserved

REMARKS:
SAMPLING & IN 5ITU TESTING LEGEND
o N?:r sarmple G Gassample PID  Phaolo ionisabion defecior (ppm)
B Buksamgls P Piston samgie PL{AS Poirt load mdal fest [s{50) [MPa)
BLE Block samgie U, Tube sampie {xmmda.) PLI O} Port load diametral test Is{50) (MPa)
€ Care driling W Wabsr sampie pp  Pocket penetromeder (kPa)
0O Dishrbed sampie B 'Water sesp 5 Zxandard penefrason kel
E  Emvroernental sampie T ‘Water loval Ll Ehear vane (kPa)

O Sand Penetrometer AS12886.3.3
E Cona Panelromater AS12896.32

m Douglas Partners

Geofechnics | Environment | Groundwater



BOREHOLE LOG

CLIENT: Cubelic Holdings Pty Ltd SURFACE LEVEL: - BORE No: BH4
PROJECT: Fernhill Estate EASTING: 278520 PROJECT No: 71706.01
LOCATION: Fairlight Road, Mulgoa NORTHING: 6253550 DATE: 18/6/2013
DIPIAZIMUTH: 90%-- SHEET 1 OF 1
Diescription o Sampling & In Situ Testing
_| Depth £ 2 T % Dynamic Penetromater Tast
=1 (m) of B3 & £ 2 Results & = (blows per 150mm)
Strata o Fld L Lomimank: 5 0 15 0
TOPSOIL - brown silly sandy clay lopsail with a race of Fi : : ; ;
0.1y grass rootiets by 7
SANDY CLAY - firm light red brown sandy clay, moist /
04 ) 04 . 2 i
SILTY CLAY - sbiff red brown silty clay with some sand : = 3
and a trace of ironstone gravel : : :
08 _|
0.9 : : '
L4 L5
14 14
SANDSTONE - extremely low stranglth gray and brown
sandstone with some medium strength irenstone bands
= Bore disconlinued al 1.6m- refusal on ironstone band
Fz 2
I3 Fa
La 4
RIG: DT100 DRILLER: 55 LOGGED: SB CASING: Uncased
TYPE OF BORING:  Solid flight auger (TC bit) to 1.6m
WATER OBSERVATIONS: Mo free groudwater chserved
REMARKS: O Sand Penetrometer AS12886.3.3
E Cona Panelromater AS12896.32
SAMPLING & IN SITU TESTING LEGEND
A Bl g PLIAY Pri et vt ot 50) TAPa)
R e pHEE RSt Rl m Douglas Partners
I;I Disturbed sample B 'Water sesp 5 Zxandard penefrason kel ; .
E Emiuvomenslsample ¥ Waber lavel ¥ Shear vane (kPa) Geotechnics | Environment | Groundwater




BOREHOLE LOG

CLIENT: Cubelic Holdings Pty Ltd SURFACE LEVEL: - BORE No: BH5
PROJECT: Fernhill Estate EASTING: 279079 PROJECT No: 71706.01
LOCATION: Fairlight Road, Mulgoa NORTHING: 6254326 DATE: 18/6/2013
DIPIAZIMUTH: 90%-- SHEET 1 OF 1
Diescription o Sampling & In Situ Testing
_| Depth £ 2 T % Dynamic Penetromater Tast
=1 (m) of B3 & £ 2 Results & = (blows per 150mm)
Strata o Fld L Lomimank: 5 0 15 0
TOPSOIL - brown silly clayey sand topsoll with some Fi : : ; ;
0.1y grass rootiets by 7
SANDY CLAY - firm light brown sandy clay / 0.2
4 A 4 = b
05 - ] 0.5 : :
SILTY SANDY CLAY -very stiff then hard red brown and ’ : = :
light brewn silty sandy clay wilh Some ironstane gravel d 0.8 —l
\ A ] t )
A o
b1 1o Rt L1
SANDSTONE - very low to low strength light brown and
orange brown sandstone
L Bore discontinued at 1.3m
Hz Lz
L3 Fa
Fa Ha
RIG: DT100 DRILLER: 33 LOGGED: SB CASING: Uncased

TYPE OF BORING:  Solid flight auger (TC bit) to 1.3m
WATER OBSERVATIONS: Mo free groudwater chserved

O Sand Penetrometer AS12886.3.3
E Cona Panelromater AS12896.32

REMARKS:
SAMPLING & IN 5ITU TESTING LEGEND
o N?:r sarmple G Gassample PID  Phaolo ionisabion defecior (ppm)
B Buksamgls P Piston samgie PL{AS Poirt load mdal fest [s{50) [MPa)
BLE Block samgie U, Tube sampie {xmmda.) PLI O} Port load diametral test Is{50) (MPa)
€ Care driling W Wabsr sampie pp  Pocket penetromeder (kPa)
0O Dishrbed sampie B 'Water sesp 5 Zxandard penefrason kel
E  Emvroernental sampie T ‘Water loval Ll Ehear vane (kPa)

m Douglas Partners

Geofechnics | Environment | Groundwater




BOREHOLE LOG

CLIENT: Cubelic Holdings Pty Ltd SURFACE LEVEL: - BORE No: BHEB
PROJECT: Fernhill Estate EASTING: 279260 PROJECT No: 71706.01
LOCATION: Fairlight Road, Mulgoa NORTHING: 6254480 DATE: 18/6/2013
DIPIAZIMUTH: 90%-- SHEET 1 OF 1
Diescription o Sampling & In Situ Testing
_| Depth £ 2 T E Dynamic Penetromater Tast
=1 (m) of B3 & £ 2 Results & = (blows per 150mm)
Strata o Fld L Lomimank: 5 0 15 0
SANDY CLAY - very stiff light brown and arange brown 7 : : : ; ;
sandy clay with a trace of grass roollats /
/ 0.3
LA a
/ 05
2 L
SANDSTONE - extremely weathared orange and red i
Brown sandslone 08
A
F1 10 F1
-fram 1.1m: low strength grey/orange brown sandstone
14
Bore disconlinued at 1. 4m-targel depth reached
Fz 2
I3 Fa
Fa Fa
RIG: DT100 DRILLER: 55 LOGGED: SB CASING: Uncased
TYPE OF BORING:  Solid flight auger (TC bit) to 1.4m
WATER OBSERVATIONS: Mo free groudwater chserved
REMARKS: O Sand Penetrometer AS12886.3.3
E Cona Panelromater AS12896.32
SAMPLING & IN SITU TESTING LEGEND
A Bl g PLIAY Pri et vt ot 50) TAPa)
R e pHEE RSt Rl m Douglas Partners
I;I Disturbed sample B 'Water sesp 5 Zxandard penefrason kel ; .
E Emionmenalsample ¥ ‘Water lavel ¥ Shear vane (kPa) Geotechnics | Environment | Groundwater




BOREHOLE LOG

CLIENT: Cubelic Holdings Pty Ltd SURFACE LEVEL: - BORE No: BH7Y
PROJECT: Fernhill Estate EASTING: 279530 PROJECT No: 71706.01
LOCATION: Fairlight Road, Mulgoa NORTHING: 6254350 DATE: 18/6/2013
DIPIAZIMUTH: 80%-- SHEET 1 OF 1
Diescription o Sampling & In Situ Testing
_| Depth £ 2 T % Dynamic Penetromater Tast
=1 (m) of B3 & £ 2 Results & = (blows per 150mm)
Strata o Fld L Lomimank: 5 0 15 0
SILTY CLAY - firm then stff to very stiff light brown silty 1.1 : : ; ;
clay wilh a trace of grass rootlels )/
| 0.2
11
7k
11
/ 0.5
-fram 0.6m: crange brown moltled gey brown with a race il
ol ironstone gravel ' or
A
F1 1.0
1'? SHALY CLAY - grey and orange brown shaly clay
12 [ jestremaly low strength shala)
SHALE - very low o low strangth grey brown shale
2 Bore discontinued at 1.7m- practical refusal
Fz 2
I3 Fa
La 4
RIG: DT100 DRILLER: 55 LOGGED: SB CASING: Uncased

TYPE OF BORING:

Solid flight auger (TC bit) to 1.7m

WATER OBSERVATIONS: Mo free groudwater chserved

REMARKS:
SAMPLING & IN 5ITU TESTING LEGEND
o N?:r sarmple G Gassample PID  Phaolo ionisabion defecior (ppm)
B Buksamgls P Piston samgie PL{AS Poirt load mdal fest [s{50) [MPa)
BLE Block samgie U, Tube sampie {xmmda.) PLI O} Port load diametral test Is{50) (MPa)
€ Care driling W Wabsr sampie pp  Pocket penetromeder (kPa)
0O Dishrbed sampie B 'Water sesp 5 Zxandard penefrason kel
E  Emvroernental sampie T ‘Water loval Ll Ehear vane (kPa)

Geofechnics

O Sand Penetrometer AS12886.3.3
E Cona Panelromater AS12896.32

m Douglas Partners

| Environment | Groundwater



Appendix E

Laboratory Test Results {2010)
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ABN 75 053 080 117
(/)] Douglas Partners i
Geotechnics - Enviranment - Groundwater AUSTRALIA

PO Bax 472

West Ryde NSW 1685
Fhone 02 5809 0566
Fay: 02 9806 4005
sprhspBooupeseadmers ComLaw

RESULTS OF PARTICLE SIZE DISTRIBUTION

© Percant Fassing

Client : OWSTON NOMINEES NO.2 PTY LTD Project No.: 71706
Report No.:  S10-085J
Principal : LAND CAPABILITY ASSESSMENT Report Date :  27-May-10
Date Sampled: 18-23/04/10
Location : MULGOA (WESTERN PRECINCT) Date of Test:  13-May-10
Road No: - Sample /PitNo: TP 9 Depth /Layer: 1.0m
Chainage: - Section / Lot No: - Test Request N¢ -
Page: 1 of 1
AUSTRALIAN STANDARD SIEVE APERTURES
o § % BYE = 8 385953 3dg.8 33
. I = 5+ Sieve
'. By T s | L
o0 : 1 I M 5 o L {mm}
: n SRR b 750 | 100%
: . g : e 530 | 100% "
80 — - " = 37.5 | 100%
T o " o B ' 265 | 100%
o | L s IRAREE 100 | 1o0%
o N o Vb 13.2 | 100%
Lo : S B 9.5 99%
60 P T AR TR 6.7 99%
; N B P % Ll SR 475 | 98%
Lo R N s L 236 | 96%
SO — Tl T T T 7.18 | 94%
s g o | | foeo0 T et
40 s : s —— 0.425 | 983%
i R 0 r\\nl: n |: ||: : r:::_ 1 :|::|-" :- :-::::: O.m 93%
: S RS IS I O Y 151 | D e e S R l0.150 | 85% |
S R EIET! IR 4 I N 4 1 A N A 3 T T [o.075 | es%
A L T e e ——
L 1 B R R Y PO R B o Y SO
o ; o EIETIN Y Y dilisg ; R b iaias
2.0001 0.004 0.0 0.1 1 10 100 1000
Particle Size (mm)
CLAY FRACTION SILT FRACTION SAND FRACTION GRAVEL FRACTION COBSLES
Fine | Mecum | Coarss | P I Medium | Coarse | Fine | Wi I Coran
.02 110 [ 06 oz g 20 &0 n s
Description: SANDY SILTY CLAY - Orange brown sandy silty clay with a trace of gravel
Test Method(s): AS 1288.3.6.1, AS 1289.3.6.3
Sampling Method(s): Sampled by Engineering Dapariment
Remarks: -

Z\

NATA 14 sccredited Laboratory Number: 828 Approved Signatory:
v s Docsment s lsusd i wih MATA'S :

P — il o PeiudEEEE, Tesled L

cenen: .

TEOHMICAL  vweredied Ror comgliancs wilh 130NEC 17025 R -
COMPRETERCD

o oremnn
Merman Weimann
Laboratary Manager
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(/)] Douglas Partners

Geotechnics - Environment - Groundwaler

Douglas Partners Pty Lid
ABN 75053 980 117

36 Hermitage
Weasl Ryde 27714 NEW
AUSTRALIA

Fd

PO Box 472
West Ryde NSW 1685

Phone
Fax:

02 9809 DEEE
02 G806 4085

spdneyBdougiaspaniners cam Sy

RESULTS OF PARTICLE SIZE DISTRIBUTION

Client :
Project :

Location :

OWSTON NCMINEES NC.2 PTY LTD

LAND CAPAEILITY ASSESSMENT

Project No. :
Report No. :
Report Date :
Date Sampled:

71706
S10-085 K
27-May-10
19-23/04/M10

Description:
Test Method(s):

Remarks:

\

NATA

N

ACERCQITED PR
TECHHMICAL
COMPETENGE

SILTY CLAY - lottled orange brown and grey slightly sandy silly clay with a trace of gravel
AS 1289.3.6.1, AS 1289.3.6.3
Sampling Method(s): Sampled by Engineering Depariment

HATA Accredited Laboratory Numbzr: 828
Uhis Docoment s ispeed in 2ceordeses with MATA

socredilalin peqesreneas,
Aeereditad e compemee winh ISDMEC 17025

Approved Signatory:

Teslod:
Chehed:

LW
Y

o

(2l

Morman Weimann

MULGOA (WESTERN PRECINCT) Date of Test; 13-May-10
Road No: - Sample / Pit No: TP 24 Depth / Layer: 0.5m
Chainage: - Section / Lot No: - Test Request N¢ -
Page: 1 of 1
AUSTRALIAMN STANDARD SIEVE APERTURES
2 % - - -
§ % BSE 2 5 2Zq33sigenus
R R 3L T I S AR R : %
SRR R o ey ; AR R .:S'ZE], Passing
90—t Lot g e S o
Can cred = SRR R 75.0 | 100%
S s IR R H L pds [ o] 830 | 100%
80 |— — s — e -l 37.5 | 100%
: o SRS £ I . K £ ! A B 265 | 100%
70—ttt gl L Dbl s b L SR 19.0 | 100%
S P I I O B S Y PR % (R R 132 | 100%
RER: AEREEY H I A B ] ) R N R 9.5_| 100%
o 60 s — T R 3T . — 67 | 100%
g '. RS & I IR S S B R SERREE 4.75 | 99%
S 50— 1! IR ETY 1 N N O S R 2t 238 9T
g Do 3 IREEEIREES, 11 I I B K S N Y 3 . BN 1.18 | 84%
2 : o IEEEEEET | I I I ER T | ] R 1 N o] 0600 | 93%
40 PRt R —— P e B B IR AR T p— 0.425 | 93%
R I S I I ! B S o I Lo 0.300 | 91%
EEE R 3 IR N R N A A R 0.150 | 85%
Sl S I S B B B DY B R 184 T 0.075 | 79% ||
20 st Ll 11 o DR SEREHY
“ et IR Rttt IR & I K Db SRR
N IR I T B + B D I N 1 L I A L
00001 0001 0.01 K| 1 10 100 1000
Particle Siza {mm)
CLAY FRACTION SILT FRAGTICN SAND FRACTION GRAVEL FRACTION COBBELES
Fing | Madium Icaam Fine | ua.d..mf Cowse | Fine | Madium | Coars
o0z il i1 ] 008 %] oG a0 .14 0

Laboratory Manager
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RESULTS OF PARTICLE SIZE DISTRIBUTION

Client ;
Principal :

Location :
Road No:

Chainage:

OWSTON NOMINEES NO.2 PTY LTD

LAND CAPABILITY ASSESSMENT

MULGOA (WESTERN PRECINCT)

Sample / Pit No:
Section / Lot No:

TP 25

Project No. :
Report No. :
Report Date :
Date Sampled: 19-23/04/10
Date of Test:

71706
510-095H
27-May-10

13-May-10

Depth /Layer: 0.5m

Test Request Nc -

Page: 1 aof 1
AUSTRALIAN STANDARD SIEVE APERTURES
uy ur
o0 S % BEE = 7 zzovifiseseg
SR I . s SN I R I A adiss Lo ﬂ?:: %
SR I v AR 4 I o I o R Passing
80 [y i S AR S 22 M N 1 T R
R 3 BEE B E ER IR :’%‘./:?: ek R 75.0 | 100%
Lo - PEPLALI S, (ORI o P 53.0 | 100%
BO - - — - - R e — 375 | 100%
: - L e B R 265 | 98%
- : e S L ' A Lo 19.0 | 98%
R BERE T IR T 132 | 4%
R HE R I R REHL 9.5 | 93%
g 60 , - e By, SRR B 67 | o1%
K] : U : N I 8 DA e I T M e o L 475 | B8%
& 50 : N I 1; 1 I O Coann 236 | B4%
‘5 : W RN A R T 118 | B3%
N R Pttt CHE] PR ] [eee | e
40 : N = N O I I R R e s 0425 | 82%
: SN I SR 4 Dot B T I o o 4 B : n 0300} 82%
0 : 1 T A B I R NS : - 0.150 | 81%
. o . T M \ B e | TS . o 0.075 80%
20 [— et W  HIPEILEEL FIRTN 10 A O A 10 e
10 : e " AL EL o
0 I I N I A I ) S S e I O e e e

0.4
Barticte Size {mm}

i0

100

1000

CLAY FRACTION

SILT FRACTION

SAND FRACTION

GRAVEL FRACTION

] Ir-'lbdmlt,mtu
T 1

Fiew I Hl:luml Coarsn
T 1

Finw | Madiurm I Coarss
T T

COBBLES

0,002

b Ll

ons

n2 oa

L] m

20

Description:
Test Methaod(s):

Remarks:

A\

NATA

N

ALDAEMTED PO
TECHHNICAL
COMPETENCGE

SILTY CLAY- Mottled red brown and grey silty clay with a trace of roolets
AS 1289.3.6.1, AS 1289.36.3
- Sampling Method(s): Sampled by Engineering Department

MATA Accredited Laboratory Mumber; 523
This Dozument is isswod in accordamns with MATA's
rtreslilotion megeirsments,

Aezredited for compliosen with ISOVIEC LG25

Approved Signatony:

Tealed
Chacked:

LW
L

OG ans

Morman Weimann
Laboratory Manager
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Douglas Partners Pty Lid PO Box 472

‘ ABN 75 053 880 117 West Ryde NSW 1685
)] Douglas Partners o6 Harnio Foas Phone (02) 9809 0666
" . . 2114 Fax: 02) 9804
Geotechnics - Environment - Groundwater | WVestvee rneydosgievsatnars o

DETERMINATION OF EMERSON CLASS NUMBER OF SOIL

Client: OWSTON NOMINEES NO.2 PTY LTD Project No: 71706
Report No: S510-095 N1
Project: LAND CAPABILITY ASSESSMENT Report Date:  27/05/10
Location: MULGOA WESTERN PRECINCT) Date of Test: 24/0510
Page: 10of1
SAMPLE DEPTH WATERTYPE | WATER | CLASS
NO (m) DESCRIPTION TEMP NO.
TP S5 0.5 SILTY CLAY — Mottled red brown Distilled 22 5
and grey silty clay
TP 9 1.0 SANDY SILTY CLAY - Crange Distilled 22 6
brown sandy silty clay with a trace
of gravel
TP 11 0.5 SITLY CLAY — Orange brown silty Distilled 22 6
clay with a trace of ironstone gravel
TP 14 0.5 SILTY CLAY - Orange brown silty Distilled 22 5
- clay with some ironstone gravel and
cobbles
TP 24 1.0 SILTY CLAY — Mottled orange Distilled 22 6
brown and grey silty clay with a
trace sand
TP 28 1.0 SANDY CLAY - Orange brown Distilled 22 6
sandy clay with some ironstone
gravel and cobbles
Test Method(s): AS 1289 3.81

Sampling Method(s): Sampled by Engineering Department

Remarks:

Approved Signatory:

MNATA 1aTA Accreditsd Laboratory Number: 828 Tested LW Morman Weirnann
This Document s issusd in accordance wilh Checkad MW Laboratory Manager
MATA's accreditation raquiremenls.

sopeermen pon ACCTedited for compliance wilh ISOVIES 17025

TECHHNICAL
COMPETENCE



Envirolab Services Pty Ltd
ABM 37 112 535 645

12 Ashley St Chatswood NSW 2087
l ph 02 8810 6200 fax 02 9910 6201
) enquiries@envirclabservices.com.au

wiww.enviralabservices.com.au

CERTIFICATE OF ANALYSIS 40947

Client:

Douglas Partners
96 Harmitage Rd
West Ryde

NSW 2114

Attention: Adam Podnar

Sample log in details:

Your Reference: 71706, Mulgoa
MNo. of samples: 83 Solls
Date samples received: 13/05/10
Date completed instructions received: 13/05M10

Analysis Details:

Please refer to the following pages for results, methodology summary and quality control data.

Samples were analysed as received from the client. Results relate spacifically to the samples as received.
Results are reported on a cry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:

Date results requested by: 20/05M10
Date of Preliminary Report: Mot Issued
Issue Date: 21405110

NATA accreditation number 2901. This document shall not be reproduced except in full,
This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISO/EC 17025,

Tests not covered by NATA are denoted with *.

Results Approved By:

E’[wf;n .‘Lfﬁfgc’ﬂ

Rhign Morgon
Metals Supervisor

Envirolab Reference: 40947 7\ Page 1 of 11
Revision No: R 00 NATA

ASCREDMTED FOR

TECHHICAL

COMPETENGE



Client Reference: 71706, Mulgoa
Mizcellaneous Ingorg - sail
Our Referance: LUNITS 408471 40047-2 40947-3 A0047-4 409475
Your Reference —as TP30.25 TP30.5 TR3A TPINS TFE2
Date Sampled 1910412010 10042010 1804/2010 19/04/2010 1042010
Type of sample Sl Soil Soil Soil Sl
Date preparad - 1445/2010 1452010 14iS2010 14512010 1452010
Date analysed - 170510 1H05M0 170510 170510 170510
pH 1:5 sollwater pH Units 7.8 6.1 6.8 4.5 45
Elecirical Conductivity 1:5 soil:waler pSicm 44 ar 39 58 38
Rasistivity in soil* ohmm 230 270 250 170 260
Chlgride, C| 1:5 soilhwater mgikg 17 20 18 ki 16
Sulphate, 804 1:5 soil:water ma'kg 38 25 33 <20 ar
Miscellaneous Inorg - soil
Our Referance: UMITS 409475 409477 40847-8 408479 40847-10
Your Reference | ceemeeeeeeees TP325 TPE0.25 TPEM.E TPEID.25 TPEM.5
Date Sampled | semeemeeeee 18042010 19/04/2010 19/04/2010 189/0472010 19/04/2010
Type of sample Sait Soil Soil Sl Soil
Date prapared - 14512010 14/5/210 142010 14/6/2010 1482010
Diate analysead - 170810 1TH0SH10 17/05M0 170510 17i0&M0
pH 1:5 soll:water pH Units 7.6 5.9 5.9 6.0 6.0
Electrical Conductivity 1:5 sailwater pSicm 41 12 16 7.0 14
Rasistivity in soil* ahm m 240 LY B30 1,100 710
Chloride, CI 1:5 sollawater makg 15 [MA] [MNA) ™A MA]
Sulphate, S04 1:5 solbwater mgikg 3.4 Ay (A A mal
Miscellansous [norg - soil
Our Reference: UNITS 4094711 40047-13 4094714 40847-15 4084716
Your Reference | oo TPG/1.0 TP12/0.25 TP12i0.5 TP14/0.25 TP14/0.5
DateSampled @ | e THOHZ010 19/04/2010 180442010 18/04/2010 190472010
Type of sample Soll Soll Sall Saoil Soll
Date preparaed - 1452010 14G2010 14452010 14/6/2010 14572010
Date analysed - 17I0&M0 17H05M0 1710810 1T/05M0 17/05H10
pH 1:5 sollwater pH Units 5.4 4.9 4.9 6.2 6.0
Electrical Conductivity 1:5 soilwater uSicm 13 56 45 10 5.0
Resistivity in soil” ohm m ¥ 180 220 1,100 1,800
Chioride, CI 1:5 soil:water mgkg [MA] <20 6.0 [MA] [MA]
Sulphate, S04 1:5 sollnwater maka [Ma] <20 6.8 A |
Envirolab Reference: 40047 7\ Page 2 of 11
Revision No: R 00

NATA

N
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TECHNICAL
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Client Reference: 71706, Mulgoa
Mizcellaneous Inorg - soil
Our Reference: LINITS 4094717 4094718 4084719 40947-20 40947-21
Your Reference | seeessseeeen TR141.0 TR14/1.5 TP16/0.25 TP16/0.5 TP18/0.25
Date Sampled | eeeeeeeeees 19/0:4/2010 18/04/2010 18/04/2010 18/04/2010 19/04/2010
Twpe of sample Sail Soll Sail Sail Soil
Date prepared - 14052010 14752010 14/8/2010 AG2010 144572010
Date analyzed - 170510 170510 170510 170510 170510
pH 1:5 soilwater pH Units 58 5.4 &0 T8 5.9
Electrical Conductivity 1:5 soilwater pSicm 14 15 38 43 13
Resistivity in soil* ohm m 10 670 260 230 o
Chioride, T 1:5 soiliwater mgikg [MA] [ 22 21 W]
Sulphate, S04 1:5 soilwater mglkg INA) [NA) 7.2 6.6 [NA]
Miscellaneous Inarg - soil
Our Reference: UNITS A0947-22 4094723 40947-24 40847-25 40947-26
Your Reference | —meemeeeeee TR18/0.5 TP20/0.25 TP20/0.5 TP22/0.25 TRE20.5
Date Sampled | —eeeeeee 18/04/2010 19/04/2010 16/04/2010 19/04/2010 19/04/2010
Type of sample Soil Soil Soll Soil Sl
Date pregared - 14iE2010 1452090 14572010 14/6/2010 14052010
Date analysed - 1T05M0 1710510 1705M0 170510 1710510
pH 1:5 soilwater pH Lnits 8.4 5.1 &a 5.8 6.3
Electrical Conductivity 1:5 soil:water pSfcm 29 24 i i1 a0
Rasistivity in soil* ohmm 340 420 320 o910 1,300
Chloride, ClI 1:5 sailwaler mgfkg 586 28 G.2 [MA] [Ma]
Sulphate, 304 1:5 sail:water maikg <20 =2.0 2.0 [MA) [MA]
Migcsllanecus Inorg - sail
Our Referance: LINITS ANDAT-2T 40847-26 A40947-29 40947-30 40847-31
Your Referance | ceeeeeeeee - TP25/0.25 TP26/0.5 TE28/0.25 TP28/0.5 TP24/0.25
Date Sampled | semeememeee 19042010 19/04/2010 180472010 12/0472010 18042010
Type of sample Soil Sail Soil Soll Soll
Date prepared - 14/52010 147572010 145200 14452010 14/5/2010
Date analysed - 170510 170810 170510 17050 17/05M0
pH 1:5 soilwater pH Units 58 51 G.0 6.2 6.1
Electrical Conductivity 1:5 soll:water peicm 13 45 2.0 13 8.0
Resistivity in sell® ohm m 760 220 1,200 Fj2 o] 1,100
Chioride, Cl 1:5 soilwater mgikg [A] 12 [MA] [MA] [mA]
Sulphate, 304 1:5 sollwater malkg [MA] =20 [MA] [MaA] [NA]
Envirolab Reference: 40947 7\ Page 3 of 11
Revision No: R0
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Client Reference:

71706, Mulgoa

Miscellaneous Inorg - soil
Our Refarencs: UNITS A0947-32 40947-33 40947-34 40947-35 40947-36
Your Reference ennaas TR24i0.5 TF241.0 TPI06D.25 TP106/0.5 TP106M1.0
Date Sampled |  eeeememeeeee 19042010 19/04/2010 19/04/20110 180412010 19/04/2010
Type of sample Soil Soil Sail Soil Soll
Date prepared - 14/5/2010 14/5/2010 14/5/2010 14/5/2010 14H5/2010
Date analyzed - 17/06/10 1770510 1710510 17/05/10 170510
pH 1:5 soilwater pH Lnks A1 8.4 6.3 8.1 5.2
Electrical Conductivity 1.5 sall:water pSiom 13 12 20 110 100
Resistivity in soil* ohrn m 770 830 500 91 100
Chiloride, Cl 1:5 soll:water mgkg [MNA] [MA) MA] 6.1 [Ma)
Sulphate, S04 1.5 soilwater makg A [MA) MA] 7o [MA)
Miscellaneous Inorg - soil
Cur Reference: UNITS 4084737 A0847-38 40947-39 40347-40 4084 7-41
Your Reference TP106/M.5 TP10G/2.0 TP111/0.25 TP111/0.5 TRP1111.0
Date Samplad 1900472010 90412010 19/04/2010 19/04/2010 19/04/2010
Type of sample Soil Soll Soil Sail Sl
Date praparad - 1452010 1452040 THEZ0A0 140572010 14052010
Date analysed - 170aM0 1710510 170510 170510 170510
pH 1:5 soil:water pH Units 5.5 5.4 8.7 5.0 5.5
Electrical Conductivity 1:5 soil-water pSfem Ba 150 B2 a7 88
Resistivity in soil* chmm 110 &7 120 100 110
Chioride, Cl 1:5 soilwater mgikg [MA] [MaA] =20 46 50
Sulphate, S04 1:5 soil:water makg [rMA] [tda) =20 =20 =20
Miscellaneous Inorg - sail
Our Referance: LUNITS A0D4T-42 40947-43 40847-44 40847-45 4094 7-46
Your Refarence | ceeeeeeeeeeen TP1111.5 TP1111.8 TR11410.25 TP114/0.5 TR114/1.0
Date Sampled | seeeeeeeeees 19042010 19/04/2010 19/04/2010 1904/2010 190472010
Type of sample Sail Soil Soil Sail Soil
Date preparad - 1405/2010 1415/2010 14/5/2010 1452010 14152010
Date analysed - 170510 170510 170510 17/05M0 1FI0SM0
pH 1:5 sollwater pH Units 6.5 G.4 6.2 4.6 53
Electrical Conductivity 1:5 soil:waler ySicm 100 140 21 00 71
Resistivity in sall* ofirm m 99 71 480 100 140
Chloride, CI 1:5 sollwater mgkg 20 77 [NA) 8.5 [NA]
Sulphate, S04 1:5 soilwater mifkg =20 <20 [MA) 66 [NA]
Envirolab Reference: 40947 7\ Page 4 of 11
Revision No: R oo
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Client Reference:

71706, Mulgoa

Miscellaneous [norg - soll
Our Referance: UNITS A0947-47 40947-45 40947-49 40847-50 40947-51
Your Reference | ceemeeceeaee TR1141.5 TP114/2.0 TP114/2.5 TP12040.25 TP120/0.5
Date Sampled | eseeeeeeees 19042010 19042010 18/0:4/2010 1910412010 19/04/2010
Type of sample Soll Soll Soll Soil Soil
Date prepared - 14/5/2010 140572010 14512010 14/5/2010 14572010
Date analysad - 17AEM0 170510 170510 17/06M0 170510
pH 1:5 soilwater pH |nits Ba 51 5.4 57 5.7
Electrical Conductivity 1:5 sollwaler pSicm 10 100 200 50 53
Resisiivity in soli* ahim m o 100 &0 200 190
Chiloride, CI 1:5 soilwater mgkg [EdA) AT [MaAg 880 =20
Sulphate, 504 1:5 soil:water mgig [MA) [raal [ 840 <20
Miscellaneous Inorg - sl
Our Referance: LUNITS A0947-52 A0947-53 40947-54 4004 7-55 A0B47-56
Your Refereance | emeeeeeeeeae TP120M.0 TP120V1.5 TR1ZIM20 TP127/0.25 TP127i0.5
DateSampled @ | =eeemeeeee- 19/04/2010 19/0472010 19/04/2010 190042010 18/04/2010
Type of sample Sl Soil Soll Soll Soil
Dale prepared - 14083010 14572010 14572010 14/&2010 144512010
Date analysad - 170510 170510 17/05M0 1T/08M0 170510
pH 1:5 soilwater pH Units 5.5 5.2 51 5.4 5.2
Electrical Conductivity 1:5 soilwater uSfcm iz 200 230 &1 45
Fesistivity in soll* ahm m 150 51 43 160 220
Chiorida, G 1:5 soll:water mafkg [NA] [MA] [MA] <20 =20
Sulphate, S04 1:5 soilwater mgikg [NA [M&] NA] <20 21
Miscellaneous Inorg - soil
Our Referance: UNITS 40047-57 40947-58 40847-52 4084 7-60 4094761
Your Reference | —memmemeeeee TP1271.0 TP127/1.5 TP272.0 TR131/0.25 TP1311.0
DateSampled @ |  cm—e——e——ee 191042010 18042010 128042010 18/04/2010 18/04/2010
Type of sample Soil Sall Soil Soll Soll
Date prepared - 14520170 12010 1GE00 14/572070 14/5/2010
Date analysed - 17/05/10 17/05110 TOSAD 17/0810 170510
pH 1:5 sollwater pH Units 8.1 5.8 5.8 5.5 6.3
Electrical Conductivity 1:5 soil:water psiom 23 a2 23 54 21
Resistivity in soil* ohmm 430 310 430 180 480
Chloride, CI 1:5 soll:water maiky [ [MA) [MA] =20 [MA]
Sulphate, S04 1:5 sollwater ma'ky Mg [MA] [MA] =20 MA]
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Client Reference:

71706, Mulgoa

Miscellaneous Inorg - soil
Our Referance: UNITS A0947-62 40847-63
Your Reference | eececescesmes THINM S TP131/2.0
Date Sampled | ceecceeeeeas 190472010 19/04/2010
Type of sample Sl Sail
Date prepared - 14642010 1452010
Date analysad - 170510 108/10
pH 1:5 soilwater pH Linits AR g4
Electrical Conductivity 1:5 sollwater pSicm 24 12
Resistivity in soll* ohmm 420 830
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Revision Mo: = oD

NATA

N

ACCFEDITED FOR

TECHHICAL
COMPETENCE

Page B of 11



Client Reference:

T1706, Mulgoa

ESPICEC
Qur Refarance: UNITS A0D4T-2 40847-8 404714 4094719 40947-20
Your Reference renananas TP30.5 TP&0.5 TP12i0.5 TP16/0.25 TPG/0.5
Date Sampled P e 1910472010 19/04/2010 19/04/2010 18/04/2010 12/04/2010
Type of sample Sail Sall Soil Soil Soil
Exchangeable Ca* megi00g 0.080 017 0.090 n.24 0.3
Exchangeable K meqgfioog 0.13 0.16 0.19 0.080 0080
Exchangeable Mg* menfinng a8 4.1 4.0 0.&1 3.8
Exchangeable Na® meq100g 0.77 0.65 0.50 0.25 0.3a
Cation Exchange Capacity” meqi100g 1 5.1 4.8 14 4.2
ESP* b ] 128 105 181 8.4
ESPICEC
Cur Reference: UNITS A4 T-26 40947-35 4054 7-40 A0947-51 AQ94T-57
Your Reference | eeeeeeees s TP2210.5 TPI0E/0.5 TP111/0.5 TR120/0.5 TP1271.0
Date Sampled [ ceeeeeee e-n 1800472010 19/04/2010 18/04/2010 19404/ 2010 19/04/2010
Type of sample Soil Soil Soil Soil Soil
Exchangeable Ca* meagi00g 0.16 0.28 1.1 29 20
Exchangeabla i megi100g 0,14 0.29 0.33 012 0.16
Exchangeabis Mg megH00g 40 6.4 8.8 34 8.1
Exchangeabie Na* meq/1 00y 0.37 1.2 1.4 0.47 0.52
Cation Exchange Capacity* madgi 00g 55 8.z b 6.4 8.7
ESP* G 6.6 14.8 11.8 6.2 5.0
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Client Reference: 71706, Mulgoa

Method ID Methodology Summary
LAB.1 pH - Measured using pH meter and electrode in accordance with APHA 20th ED, 4500-H+.
LAB.2 Conductivity and Salinity - measured using a conductivity cell and dedicated meter, in accordance with

APHAZE10 20th ED and Rayment & Higginson.

LAB.81 Anions - a range of Anions are determined by len Chromategraphy, in accordance with APHA 218t ED,
4110-B,

Metals.23 Determination of exchangeable cations and cation exchange capacity in soil.
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Client Reference: 71706, Mulgoa
QUALITY COMTROL LNITS P METHOD Blank Duplicate Sm# | Duplicate resulls Splka Smi Splke %
Recovery
Miscellaneous Inorg - soil Base | Duplicate | WRPD
Date prepared - 1440512 409471 147512010 || 14/5/2010 LCS1 14/05/2010
010
Date analysed - 1900542 400471 1705H0 || 170510 LGS 144052010
oo
pH 1:5 soilwater pH Unils LAB.1 [MT] 405471 TE|TE||RPD:D LC5-1 9%,
Electrical Conductivity pSfem 1 LAS.2 <1.0 ApgdaT-1 a4 || 44 || RFPD: 0 LCS-1 100%
1:5 soil:water
Resistivity in soil® ohm m 1 Las.2 <1.0 09471 230 || 230 | RPD: 0 LGS 100%
Chloride, CI 1:5 mgka 2 LAB.81 <20 409471 17 |17 || RPD: O LCS-1 29%
soil:water
Sulphate, 504 1:5 kg 2 LAB.81 <20 400471 38| 3.8 RPD: 3 LES 103%
soilwater
QUALITY CONTROL unms  [Paw METHOD Blank  |Duplicate Sm# | Duplicate results Spike Sm Spike %
Recovery
ESFICEC Base Il Duplicate | %RED
Exchangaable Ca* meg 100 oo Metals. 23 =001 A0D4T-2 0.050 || 0.060 || RPD: 18 LS 108%
g
Exchangeable K* meg/100 001 Matalz, 23 <001 A0847-2 013 || 0.4 || RPD: T LCS1 105%
g
Exchangeabla Mg* meg/ 100 001 Metals, 23 <0.01 A0847-2 9.5(19.9 || RFD: 4 LC5E-1 104%
a
Exchangeable Ma® meq/ 100 001 Metals 23 =0.01 A0947-2 077 || 0.82 || RPD: 6 LC5-1 108%
g
Cation Exchange meg100 1 Metals. 23 =1.0 40947-2 M| 1| RPD: 0 [MR] MR}
Capacity” 2|
ESP* % 1 Metals.23 | <10 40947-2 7.4 7.5||RPD: 1 INR] INR]
QUALITY CONTROL LUNITS Dup. Smé Duplicate Spike SmE Spike % Recovery
Miscellaneows Ingarg - sail Base + Duplicats + %RPD
Date preparad - 40947-11 142010 || 144572010 LCS-2 14052010
Date analysad - 40947-11 1T0SHAA || 170E10 LCs-2 1HOSZ00
pH 1:5 soilwater pH Units 40947-11 54|57 ||RPD: & LCE-2 9%
Electrical Conductivity 1:5 puSicm 40847-11 13| 13||RPD; O LCE-2 100%
soilwater
Resistivity in soil* ahm m 40947-11 TT0)| 770 || RPD: O LCS-2 100%
Chlaride, CI 1:5 sailwater mgkg M [NT] LC3-2 98%
Sulphate, 50415 mglkg NT) INT) LCS-2 98%
soil:water
Envirolab Reference: 40947 7\ Page 9 of 11
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Client Reference: 71706, Mulgoa
QUALITY CONTROL UNITS Dup. S Cuplicate Spike Smit Spike % Recovery
Miscellaneous Inorg - soil Base + Duplicate + 3%RPD
Date preparad - 40047-22 14/5/2010 || 14/5/2010 40947-2 14/05/2010
Date analysed - 4084722 17AEM0 || 17/05M0 A40947-2 184052010
pH 1:5 soll:water pH Units 40047-22 8.4| 84 ||RFD:0 MR] [NR]
Resistivity in soil* ohmm 40947-22 340|350 || RFD: 3 [MR] [MR]
Chioride, C1 1:5 soil:water maka 40847-22 5.6| 56| RFD:0 A0947-2 110%
Sulpnare, S04 1:5 ma'kg 4084 7-22 <20 <2.0 ADO4T-2 102 %
soil:water
QUALITY CONTROL UNITS Dup. S Duplicate Spike S Spike % Recovery
Miscelanzous Inorg - soil Base + Duplicate + %RPD
Drate preparad - 4084 7-33 1452010 || 145572010 A0B4T-58 14/5/2010
Date analysed - 40047-33 170510 || 17/0810 40047-56 19/5/2010
pH 1:5 soil:water pH Units 40847-33 5.4 58] RPD: 4 [MR] [MR]
Electrical Conductivity 1:5 uSfem 40947-33 12|12 || RED: 0 [NR] [MF]
soilwatar
Resistivity in soil* ohm m 40947-33 830 || 830 || RPD: 0 MR MR
Chloride, Cl 1:5 sollwater maka [MT] [MNT] 40047-56 95%
Sulphate, 504 1:5 maka [MT] [NT] 40047-56 BO%
soil:water
QUALITY CONTROL UNITS Dup. Smit Cuplicate
Miscallaneous Inorg - soil Basze + Duplicatle + %RPD
Date prepared . 4084 7-44 14/5/2010 || 144572010
Date analysed - 40847-44 17/05M0 || 170590
pH 1:5 soilwater pH Units 4094 T-44 6.2)63||RPD:2
Electrical Conductivity 1.5 WSlem 4004744 21|19 || RFD: 10
soil:water
Resistivity insoil* ahim m 40947-24 480 || 530 || RPD: 10
Chioride, CI 1:5 soll:water makg [MT] ]
Sulphate, S04 1:5 magkg [NT] [NT)
soil:water
QUALITY COMTROL UMITS Dup, Smil Duplicate
Miscailansous Inorg - soil Base + Duplicate + %RPD
Date prepared - 40847-55 14/5/2010 ] 14/5/2010
Date analysed - 400847-55 1740500 || 1705410
pH 1:5 soil:water pH Units 40847-55 5.4||5.5( RFD: 2
Electrical Conductivity 1:5 pSiem 40847-55 G1||59 || RPD: 3
soil:water
Resistivity in soil* ohmm 40047-55 160 || 180 || RPD: D
Chlgride, CI 1:5 soil-watar mgtkg 40847-55 <20 || <20
Sulphate, S04 1:5 mgikg ADD4T-55 <20 || =20
soil:water
Envirolab Reference: 40847 A Page 10 of 11
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Client Reference: 717086, Mulgoa

Report Comments:
Sulphate‘Chloride: PQL raised by a factor of X10 sor samples 13,39,40,41,43,51,55,56,60 due to sample matrix.

Asbestos was analysed by Approved |dentifier: Mot applicable for this job

Asbestos was authorised by Approved Signatory: Mot applicable for this job

INS: Insufficient sample for this test MT: Not tested  POL: Practical Quantitation Limit <: Less than = Greater than
RPD: Relative Percent Difference MA: Test not required LCS: Laboratory Confrol Sample MR: Mot requestad

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents,

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples.
Duplicate: This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

selecled should be one where the znalyte concentration is easily measurable.

Matrix Spike: A portion of the sample is spiked with a known concentration of targst analyte. The purpose of the matrix
spike Is to monitor the perfiormance of the analytical method used and to determine whethar matrix interferences exist.
LCS (Laboratory Control Sample): This comprises either a standard reference material or a control matrix (such as a blank
sand or water) fortified with analyles representative of the analyte class. It is simply a check sample.

Surrogate Spike: Surrcgates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds
which are similar to the analyte of irterest, however are not expected to be found in real samples.

Laboratory Acceptance Criteria:

Duplicate sample and malrix spike recoveries may not be reported on smailer jobs, however, were analysed at a frequency
to meel or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix
spike recoveries for the sample balch were within laboratory acceptance criteria.

Duplicates: <5xPQL - any RPD is scceptable; =5PQL - 0-50% RPD is acceptable.
Matrix Spikes and LCS: Generally 70-130% for inorganics/metals; §0-140% for organics and 10-140% for
SVOC and speciated phenols is acceptable. Surrogates: 60-140% Is acceptable for general organics and 10-140% for
Envirclab Reference: 40947 A Page 11 of 11
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Envirolab Services Pty Ltd

ABN 37 112 535 645
12 Ashley St Chatswood NSW 2067
ph 02 9958 5801 fax 02 9958 5803 mob 0400 88 5292

email: tnotaras@envirolabservices.com.au

Douglas Partners
96 Hermitage Rd
West Ryde 2114

Att: Adam Podnar

Re: 71706, Mulgoa

Soil Texture was determined based on the Australian Governments Department of the
Environment & Heritage, Australian Greenhouse Office Guide to Field Measurements.

ECe (Extract Electrical Conductivity) is determined by analysing a 1:5 soil water extract for

conductivity then multiplying this result by the soil texture conversion factor based on ‘Site
Investigations for Urban Salinity’, DIPNR 2002.

ECe

D Envirolab ID | EC dS/m Texture dS/m Class
TP3/0.25 40947-1 0.044 Light Clay 0.37 | Non 3aline
TP3/0.5 40947-2 0.037 Light Medium Clay | 0.30 | Non Saline
TP31 40947-3 0.039 Light Medium Clay | 0.31 | Non Saline
TP3/1.5 40947-4 0.058 Light Medium Clay | 0.46 | Non Saline
TP3/2 40947-5 0.038 Light Medium Clay | 0.30 | Non Saline
TP3/2.5 40947-6 0.041 Medium Clay 0.28 | Non Saline
TP&/0.25 40947-7 0,012 Loam 0.12 | Non Saline
TP&/0.5 40947-8 0.016 Light Medium Clay | 0.13 | Non Saline
TP9/0.25 40947-9 0.009 Light Clay 0.08 | Non Saline
TP9/0.5 40947-10 | 0.014 Light Clay 0.12 | Non Saline
TP9/1.0 40947-11 0.013 Medium Clay 0.09 | Mon Saline
TP12/0.25 40947-13 | 0.056 Clay Loam 0.50 | Non Saline
TP12/0.5 40947-14 | 0.045 Light Medium Clay | 0.36 | Non Saline
TP14/0.25 40947-15 | 0.010 Clay Loam 0.09 | Mon Saline
TP14/0.5 40947-16 | 0.005 Light Medium Clay | 0.04 | Non Saline
TP14/1.0 40947-17 | 0.014 Medium Clay 0.10 | Non Saline
TP14/1.5 40947-18 | 0.015 Medium Clay 0.11 | Non Saline
TP16/0.25 40947-19 | 0.038 Light Medium Clay | 0.30 | Non Saline
TP16/0.5 40947-20 | 0.043 Light Medium Clay | 0.34 | Non Saline
TP18/0.25 40947-21 | 0.013 Light Medium Clay | 0.10 | Non Saline
TP18/0.5 40947-22 | 0.029 Light Medium Clay | 0.23 | Non Saline
TP20/0.25 40947-23 | 0.024 Light Medium Clay | 0.19 | Non Saline
TP20/0.5 40947-24 | 0.031 Medium Clay 0.22 | Non Saline
TP22/0.25 40947-25 | 0.011 Medium Clay 0.08 | Non Saline
TP22/0.5 40947-26 | 0.008 Medium Clay 0.06 | Non Saline
TP26/0.25 40947-27 | 0.013 Light Medium Clay | 0.10 | Non Saline
TP26/0.5 40947-28 | 0.045 Light Medium Clay | .36 Non Saline




TP28/0.25 40947-29 | 0.009 Clay Loam 0.08 | Non Saline
TP28/0.5 40947-30 | 0.013 Medium Clay 0.09 | Non Saline
ID Envirolab | EC dS/m | Texture ECe | Class
8] dS/m

TP24/0.25 40947-31 | 0.009 Light Medium Clay | 0.07 | Non Saline
TP24/0.5 40947-32 | 0.013 Light Medium Clay | .10 Non Saline
TP24/1.0 40047-33 | 0.012 Medium Clay 0.08 | Non Saline
TP106/0.25 40947-34 | 0.020 Heavy Clay 0.12 | Non Saline
TP106/0.5 40947-35 | 0.110 Light Medium Clay | 0.88 | Non Saline
TP106/1.0 40947-36 | 100 Medium Clay 0.80 | Non Saline
TP106/1.5 40947-37 | .088 Light Medium Clay | 0.70 | Non Saline
TP106/2.0 40947-38 | .150 Medium Clay 1.05 | Non Saline
TP111/0.25 40947-39 | 0.082 Medium Clay 0.57 | Non Saline
TP111/05 40947-40 | 0.097 Medium Clay 0.68 | Non Saline
TP111/1.0 40947-41 | 0.088 Heavy Clay 0.53 | Non Saline
TP1111.5 40947-42 | 0.100 Heavy Clay 0.60 | Non Saline
TP111/1.8 40947-43 | 0.140 Heavy Clay 0.84 | Non Saline
TP114/02.5 40947-44 | 0.021 Loam 0.21 | Non Saline
TP114/0.5 40947-45 | 100 Medium Clay 0.70 | Non Saline
TP114/1.0 40947-46 | 0.07 Heavy Clay 0.42 | Non Saline
TP114/1.5 40947-47 | 0.110 Light Medium Clay | 0.88 | Non Saline
TP114/2.0 40947-48 | 0.10 Medium Clay 70 Non Saline
TP114/2.5 40947-49 | 0.20 Medium Clay 1.6 MNon Saline
TP120/0.25 40947-50 | 0.05 Loam 0.50 | Non Saline
TP120/0.5 40947-51 | 0.053 Clay Loam 0.48 | Non Saline
TP120/1.0 40947-52 | 0.067 Medium Clay 0.47 | Non Saline
TP120M1.5 40947-53 | 0.20 Heavy Clay 1.2 Non Saline
TP120/2.0 40947-54 | 0.23 Heavy Clay 1.4 Non Saline
TP127/0.25 40947-55 | 0.061 Loam 0.61 | Non Saline
TP127/0.5 40947-56 | 0.045 Loam 0.45 | Non Saline
TP127/1.0 40947-57 | 0.023 Light Medium Clay | 0.18 | Non Saline
TP12711.5 40947-58 | 0.032 Light Medium Clay | 0.26 | Non Saline
TP127/2.0 40947-59 | 0.023 Medium Clay 0.16 | Non Saline
TP131/0.25 40947-60 | 0.054 Loam 0.54 | Non Saline
TP1311.0 40947-61 0.021 Medium Clay 0.15 | Non Saline
TP131/11.5 40947-62 | 0.024 Medium Clay 0.17 | Non Saline
TP131/2.0 40947-63 | 0.012 Sandy Loams 0.17 | Non Saline

DIPNR gives the following definitions:

‘Non-Saline’ as ‘Salinity effects mostly negligible’.

‘Slightly Saline’ as 'yields of very sensitive crops may be affected’.
‘Moderately Saline' as ‘yields of many crops affected’.

Very Saline’ as ‘Only tolerant crops yield satisfactorily’.

‘Highly Saline’ as ‘Only a few very tolerant crops yield satisfactorily’.
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Appendix F

Laboratory Test Results (Current)
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Results of Particle Size Distribution

71706.01

5

CUBELIC HOLDINGS PTY LTD

Client

Project No
Report No. :

25-Jun-13

Report Date :

FERNHILL ESTATE

Project :

18-Jun-13

Date Sampled:
Date of Test

20-Jun-13

MULOGA

Location :

0.4-0.6m

Depth / Layer:

BH 4

Sample / Pit No:

Road No:

Test Request No:

Section / Lot No:

Chainage:
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Description:

QL1 Ald SH3NLYEYd SY19N0A 0102 @

Test Method(s):

Sampling Method(s): Sampled by Engineering Department

Brett Hughes

Laboratory Supervisor
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Tested:
Checked:

NATA Accredited Laboratory Number: 828
This Document is issued in accordance with NATA's

accreditation requirements.
Accredited for compliance with ISO/IEC 17025
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Results of Particle Size Distribution

71706.01

Project No. :

CUBELIC HOLDINGS PTY LTD

Client :

Report No. :

25-Jun-13

Report Date :

FERNHILL ESTATE

Project :

18-Jun-13

Date Sampled:
Date of Test:

20-Jun-13

MULOGA

Location :

0.6-0.8m

Depth / Layer:

BH 5

Sample / Pit No:

Road No:

Test Request No:

Section / Lot No:

Chainage:
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CLAY FRACTION

0.002

SILTY CLAYEY SAND - Light orange brown silty clayey sand with trace of gravel

AS 1289.3.6.1

Description:

Test Method(s):

Sampling Method(s): Sampled by Engineering Department

Remarks:

Brett Hughes

Laboratory Supervisor
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Tested:

Checked:

NATA Accredited Laboratory Number: 828
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Results of Particle Size Distribution

71706.01

Project No. :

CUBELIC HOLDINGS PTY LTD

Client :

Report No. :

25-Jun-13

Report Date :

FERNHILL ESTATE

Project :

18-Jun-13

Date Sampled:
Date of Test:

20-Jun-13

MULOGA

Location :

0.3-0.5m

Depth / Layer:

BH 6

Sample / Pit No:

Road No:

Test Request No:

Section / Lot No:

Chainage:
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SILT FRACTION
SILTY/CLAYEY SAND - Brown and yellow brown slightly gravelly silty/clayey sand

AS 1289.3.6.1
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CLAY FRACTION
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Description:
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Test Method(s):

Sampling Method(s): Sampled by Engineering Department
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PO Box 472

West Ryde NSW 1685
E02} 9809 0666

Fax (02) 9809 4095

Phone

ABN 75 053 980 117

www.douglaspartners.com.au

96 Hermit:

age Road
West Ryde N&‘J 2114

Douglas Partners Pty Ltd
of

71706.01

25-Jun-13
18-Jun-13
20-Jun-13

8
0.7-1.0m

Project No. :
Report No. :
Report Date :
Date Sampled:
Date of Test:
Depth [/ Layer:
Test Request No:

Page

BH7

AUSTRALIAN STANDARD SIEVE APERTURES

Sample / Pit No:
Section / Lot No:

CUBELIC HOLDINGS PTY LTD
FERNHILL ESTATE

Geotechnics | Environment | Groundwater
MULOGA

Client :
Project :
Location :
Road No:
Chainage:

Results of Particle Size Distribution
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© 2010 DOUGLAS PARTNERS PTY LTD

FORM NO R005 REV 8 JuLY 2010

Douglas Partners Pty Ltd

D ' P t ABN 75 053 980 117
‘ ’ oug as ar ners www.douglaspartners.com.au
= 5 96 Hermitage Road

Geotechnics | Environment | Groundwater West Ryde NSW 2114

PO Box 472

West Ryde NSW 1685

Phone (02) 9809 0666

Fax (02) 9809 4095
Determination of Emerson Class Number of Soil
Client: CUBELIC HOLDINGS PTY LTD Project No: 71706.01
Report No: 1
Project; FERNHILL ESTATE Repetaer  EdEE0tS
D f Test: 24-2 201
Location: MULOGA P:;:? e 1 of ?/06/ i
Sample Depth - Water Type Water | Class
No. (m) Descripagn Temp No.
BH 1 0.3-0.6 SILTY CLAYEY SHALE - Grey Distilled 22 2
brown silty clayey shale
BH 2 0.3-0.5 SILTY CLAY - Brown and red brown Distilled 22 6
slightly gravelly sandy silty clay
BH 3 0.8-1.1 SILTY CLAY - Orange Brown silty Distilled 20 6
clay with some sand and trace of
gravel
BH 4 0.4-0.6 SANDY SILT/CLAY - Brown and Distilled 22 6
yellow brown sandy silt/clay with
some gravel
BH 5 0.6-0.8 SILTY CLAYEY SAND - Light Distilled 22 6

orange brown silty clayey sand with
trace of gravel

BH 6 0.3-0.5 SILTY/CLAYEY SAND - Brown and Distilled 22 6
yellow brown slightly gravelly
silty/clayey sand

BH 7 0.7-1.0 SILTY CLAY - Light brown silty clay Distilled 22 6
with some sand and gravel

Test Methods: AS 1289 3.8.1
Sampling Methods:  Sampled by Engineering Department

Remarks:

NATA NATA Accredited Laboratory Number: 828 /%M/&ﬁm

This Document is issued in accordance with Tested: LW Norman Weimann
NATA'’s accreditation requirements. i A .
scoremren ro  Accredited for compliance with ISO/IEC 17025 Checked: BH Senior Soil Technician

TECHNICAL
COMPETENCE



" Douglas Partners Pty Ltd
m Douglas Partners
‘ ’ www.douglaspartners.com.au

£ ; 96 Hermitage Road

Geotechnics | Environment | Groundwater West Ryde NSW 2114

PO Box 472

West Ryde NSW 1685

Phone (02) 9809 0666
Fax (02) 9809 4095

INSITU DENSITY

CLIENT: CUBELIC HOLDINGS PTY LTD PROJECT NO: 71706.01
PROJECT: FERNHILL ESTATE DATE REPORT: 25-06-13
LOCATION: MULOGA DATE OF TESTING: 20-06-13
PAGE: 1of 1
BH 4
0.4-0.6m

Description | SAND AND SILT/CLAY - Brown and
yellow brown sand and silt/clay with
some gravel

Density (t/m’ ) 1.97

Method: Density = Mass/ Volume

Report No. 9 W

Tested: MBG Signed: Brett Hughes
Checked: BH Laboratory Supervisor



Envirolab Services Pty Ltd
ABN 37 112 535 645

* X
EnVIROLHB 12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
SERVICES enquiries@envirolabservices.com.au
www.envirolabservices.com.au

CERTIFICATE OF ANALYSIS 92564

Client:

Douglas Partners
96 Hermitage Rd
West Ryde

NSW 2114

Attention: Ray Blinman

Sample log in details:

Your Reference: 71706, Mulgoa

No. of samples: 7 soils

Date samples received / completed instructions received 19/06/13 !/ 19/06/113
PHOSPHORUS analysed by EAST WEST report number EW 130499

Analysis Details:

Please refer to the following pages for results, methodology summary and quality control data.

Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:

Date results requested by: / Issue Date: 26/06/13 / 27/06/113

Date of Preliminary Report: 27/06/2013

NATA accreditation number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:

JacintgfHurst
Labogatory Manager

7\

NATA
EnvirolabReference: 92564 v Page1of 7
Revision No: R 01 AGGREDITED FOR

TECHNICAL
COMPETENCE



Client Reference: T17086, Mulgoa
Miscellaneous Inarg - soil
Cur Reference: UMITS 92564-1 92564-2 92564-3 92564 -4 92564-5
Your Reference | smememeeee - BHA1 BHZ BH3 BH4 BHS
Depth | e 0306 0.3-05 05411 0.4-06 0E-05
DateSampled 18062013 18/06/2013 18/06/20M3 18/06/201 3 18/06/2013
Type of zample Sail Soil Soil Soil Soil
Date prepared - 20/06/20M3 20/06/201 3 20/06/20M3 2000672013 20/06/20M3
Drate analysed - 20/06/20M3 20/06/201 3 20/06/20M3 2000672013 20/06/20M3
pH 1:5 zail water pH Units 5.5 5.8 58 6.1 G5
E lectrical Conductivity 1:5 soilwater Eacm 16 20 34 13 13
Miscellaneous Inarg - soil
Cur Reference: LMITS 92564-6 92564 -7
Your Reference | ceemeeeeeeeee BHE BHT
=T 1 F [ —— 0.30.5 0.7-1.0
DateSampled 18062013 18/06/2013
Type of zample Sail Soil
Date prepared - 2000652013 2000652013
Drate analysed - 20/06/20M3 20/06/201 3
pH 1:5 zail water pH Units 6.1 a6
E lectrical Conductivity 1:5 soilwater Eacm 11 20
EnvirclabReference;. 92564 Page 2 of 7

Fewvision Mo F 01




Client Reference:

71706, Mulgoa

ESPICEC
Cur Reference: UMITS 92564-1 92564-2 92564-3 92564 -4 92564-5
Your Reference | smememeeee - BHA1 BHZ BH3 BH4 BHS
Depth | e 0306 0.3-05 05411 0.4-06 0E-05
DateSampled 18062013 18/06/2013 18/06/20M3 18/06/201 3 18/06/2013
Type of zample Sail Soil Soil Soil Soil
Exchangeahle Ca mecy 100y 0.2 05 (IR 1.2 =01
E xchangeable K mecy 100y 0.3 0.2 0z 0.2 =01
E xchangeable Mg mecy 100y 1.8 26 6.7 2.2 28
E xchangeable Ma mecy 100y 012 013 027 =01 =01
C gtion Exchange Capaciy mecy 100y 2.5 33 g1 37 31
ESP g 4.7 4.0 33 17 28
ESPICEC
Cur Reference: LMITS 92564-6 92564 -7
Your Reference | cmeeemeeee e BHE BHY
=T 1 F [ —— 0.30.5 0.7-1.0
DateSampled 18062013 18/06/2013
Type of zample Sail Soil
Exchangeahle Ca mecy 100y =01 0.3
E xchangeable K mecy 100y =01 0.2
E xchangeable Mg mecy 100y 1.4 27
E xchangeable Ma mecy 100y =01 016
C gtion Exchange Capaciy mecy 100y 1.6 33
ESP g 2.5 47
EnvirclabReference;. 92564 Page 3 of 7

Rewision Mo
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Client Reference:

71706, Mulgoa

Phozphorus Sorption

Cur Reference: UMITS 92564-1 92564-2 92564-3 92564 -4 92564-5
Your Reference | smememeeee - BHA1 BHZ BH3 BH4 BHS
Depth | e 0306 0.3-05 05411 0.4-06 0E-05
DateSampled 18062013 18/06/2013 18/06/20M3 18/06/201 3 18/06/2013
Type of zample Sail Soil Soil Soil Soil
Phozphorus C apacity maky 950 940 930 1,000 7o
P hozphoms Buffer Index maky 430 g0oo 380 1,000 300
Phozphorus Sorption koha 9,500 9,900 9,300 10,000 G700
Phozphorus Sorption
Cur Reference: LMITS 92564-6 92564 -7
Your Reference | ceemeeeeeeeee BHE BHT
=T 1 F [ —— 0.30.5 0.7-1.0
DateSampled 18062013 18/06/2013
Type of zample Sail Soil
Phozphorus C apacity maky 740 940
P hozphoms Buffer Index maky 180 G40
Phozphorus Sorption koha 7,400 9,900
EnvirclabReference;. 92564 Page 4 of 7
Rewision Mo R 01




Client Reference: 71706, Mulgoa

MethodID Methodology Summ ary
Imarg-001 pH -Measured using pH meter and electrode in accordance with APHA 22nd ED, 4500-H+.
Imarg-002 Conductivity and Salinity - measured using a conductivity cell and dedicated meter, in accordance with APHA

22ndED 2510 and Rayment & Lyons.

M etal=-009 Determination of exchangeable cations and cation exchange capacity in zoil based on Rayment and Lyons
2011.
E =t-062 Analysed by East West Enviroag
Ervirolab Reference;. 92564 Page 5 of 7
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Client Reference: T17086, Mulgoa
QUALITYCOMNTROL UMITS PGL METHCD Blank Cruplicate Duplicate resutts Spike Sma Spike %
SmE R ecovery
Mizcellaneous Inarg - soil BaszsllDuplicate | %R PD
D ate prepared - 20406/2 925641 20/06/201 3] 20006/2013 LCSA 20/06/201 3
013
D ate analysed - 20406/2 925641 20/06/201 3] 20006/2013 LCSA 20/06/201 3
013
pH 1:5 soilwater pH Units Inorg-001 MT] 925641 55]5.5||RPD:0O LCSA 101%
Electrical Conductivity HSicm 1 Inorg-002 =1 925641 16]|15||RPD:E LCE- 100%
1:5 =oilwater
QUALITYCOMNTROL UMITS PGL METHCD Blank Cruplicate Duplicate resutts Spike Sma Spike %
SmE R ecovery
ESPICEC Basz= |l Duplicate | %R PD
E xchangeable Ca mec100 0.1 Metal=009 =01 92564-6 =0.1][=0.1 LCSA 98%
q
E xchangeable mec100 0.1 Metal=009 =01 92564-6 =0.1][=0.1 LCSA 104%
q
E xchangeahble Mg tmec100 0.1 M etalz-003 =01 92564-5 14]1.4||RPD:0O LCE- Q7%
q
E xchangeable Ma mec100 0.1 Metal=009 =01 92564-6 =0.1][=0.1 LCSA 0%
q
Cation E xchange tmec100 1 M etalz-003 =1.0 92564-5 1E]1.6||RPD:0O [MR] [ME]
Capacity 5]
ESP g 1 M etalz-003 =1.0 92564-5 25)121||RPD:1T [MR] [ME]
QUALITYCOMNTROL UMITS PGL METHCD Blank
P hozphorus Somtion
Phozphoms Capacity maky 2 Ext-062 =20
P hosphorus Buffer |ndex maky 2 Ext-062 =20
Phozphorus Sorption koha 2 Ext-062 =20
EnvirclabReference;. 92564 Page g of 7
Rewision Mo R 01




Client Reference: 71706, Mulgoa

Report Comments:
P-sorp's in soil: analysed by EASTWEST, report no Evy 130499

Ashestos 1D was analysed by Approved |dertifier: Mot applicable for this job
Ashestos 1D was authorised by Approved Signatory: Mot applicable for this job

INS: Insufficient sarmple for this test PCL Practical Cuantitation Limit MT: Mot tested
MA: Test not required RPD: Relative Percent Difference MA: Test not required
< Less than = Greater than LCS: Laboratory Cortrol Sample

Quality Control Definitions

Blank: This is the component of the anaktical signal which is not derived from the sample but fram reagents,

glassware etc, can be determined by processing solkvents and reagents in exactly the same manner as for samples.
Duplicate: This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

selected should be onewhere the analyte concertration is easily measurable.

Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix
spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist.
LCS (Laboratory Control Sample) . This comprises either a standard reference material or a control matrix (such as a blank
sand or water) fortified with analytes representative of the analte class. It is simply a check sample.

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds
wihich are similar tothe anakte of interest, however are not expected to be found in real samples.

Laboratory Acceptance Criteria

Duplicate sarnple and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency
to meet or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix
spike recoveries for the batch were within the laboratory acceptance criteria,

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is

generally extracted during sample extraction.

Spikes for Physical and Aggregate Tests are not applicable.

For vOCs inwater samples, three vials are required for duplicate or spike analysis.

Duplicates: <3xPCL - amy RPD 5 acceptable; =5xPCL - 0-80% RPD is acceptable.
Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics:metals, 60-140%
for organics and 10-140% for SYOC and speciated phenals is acceptable.

EnvirolabReference: 92564 Page 7 of 7
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