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1.  INTRODUCTION
This report presents the results of a geotechnical and salinity assessment for the site identified
as Lot 1 DP 525996 No 85 Byron Road and Lot 2 DP 525996 No 63 Ingleburn Road,

Leppington, as shown on Drawing No 1.

The investigation was commissioned by Mr Peter Reed of Gran Associates acting on behalf of
Amity College. The scope of this assessment was initially carried out in general accordance
with our fee proposal referenced PC18424B dated 9" April 2018 and a more detailed scope
was carried out based on our proposal referenced JC18322A-L2 dated 19" December 2018.
This assessment was undertaken in conjunction with our Phase 1 and 2 Contamination
Assessment report compiled in our report referenced JC18322A-r1(rev2) dated April 2019

(Reference 1) and this report should be read in conjunction with it.

We understand that the site occupies an area of about 3.3 hectares and the major southern and
middle portions of the site is Zoned SP2 (Education Establishment) with the front portion of
the site Zoned R3 (Residential). The proposed New Amity College Campus will occupy the
portion of site Zoned SP2 and based on the masterplan drawings provided, the proposed
school buildings will be 4 to 5 storeys high and will include a basement level requiring
excavation up to 6m deep. Refer for Drawing No 2 for zoning plan and Drawing No 3 for

proposed development plan.

The purpose of this investigation was to assess the subsurface ground conditions including fill
and groundwater conditions and based on the information provided, to provide the following
information;
e Subsurface conditions and provide recommendations on geotechnical issues
considered relevant to the proposed development as follows;
-Site preparations, fill construction and earthworks specification to AS3798 -
Guidelines on Earthworks for Commercial and Residential Sites.
-Shoring and retaining wall design parameters including lateral earth pressure
coefficients, Ka, Ko and Kp
- Slope batter design; temporary and permanent
-Foundation design parameters including suitable footings, allowable bearing
capacities and estimated settlement
- Assessment on soil reactivity to AS2870
-Recommendations on pavement subgrade preparation and pavement design

o Assessment on soil salinity and aggressiveness for durability design.

GeoEnviro Consultancy
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2. SCOPE OF WORK

2.1  Geotechnical Investigation

The scope of work for geotechnical investigation included;

o Dirilling of boreholes using a truck mounted B80 drill rig and pendulum drill rig

equipped with spiral augers.

e Standard Penetration testing (SPT) and hand penetrometer testing to assess the

strength of the subsurface profiles.
¢ Visual soil classification and assessment of insitu material and bedrock level,
o Laboratory analysis to assess soil properties.
2.2  Salinity Assessment

The salinity assessment was performed in general conformance with our understanding of the
guidelines prepared by the Department of Land and Water Conservation (Reference 4) and
the Salinity Code of Practice prepared by Western Sydney Regional Organisation Council

(Reference 5). The scope of work conducted consisted of:

o Drilling of boreholes using a truck mounted B80 drill rig and a pendulum drill rig

equipped with spiral augers.

¢ Soil sampling of the topsoil and at every change in the soil texture at lower depths

at selected Borehole locations.

o Laboratory analysis to aid assessment of physical and chemical properties

3. SITE INFORMATION

3.1 Site Location

The site is located at the south western corner of Ingleburn Road and Byron Road in
Leppington and is approximately trapezoidal in shape measuring about 100m along Ingleburn
Road and 290m along Bryon Road. The site widens to 125m at the rear. Refer to Drawing

No 1 for site locality.

The site is within the jurisdiction of Camden Council, Parish of Cook and County of

Cumberland.

Surrounding properties consist mainly of semi-rural residential allotments.

GeoEnviro Consultancy
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3.2 Site Topography and Ground Cover

The site is situated in a region typically characterised as gently undulating with relatively
uniform ground surface generally falling to the north and north west towards Bonds Creek

and Kemps Creek at angles typically ranging from 2 to 6 degrees.

Within the site, the northern portion of the site is approximately level with a slight dip to the
north at angles of less than 2 degrees. Ground surface on the southern portion generally
slopes towards a depression along western boundary at angles of between 3 and 4 degrees.
Based on the survey drawing (Drawing No 1), the south eastern corner of the site is at
Reduced Level (RL) 102.5m Australian Height Datum (AHD) and the north western corner of
the site is at RL 93m AHD.

3.3 Ground Cover and Salinity Indicators

The site ground cover consists predominantly of thick grass with tree canopies on the
southern portion. The site appeared well drained with no visible signs of permanent water-
logged areas, groundwater or “springs” and this is confirmed by survey drawing and the

uniformly hard and dry natural clay which exists across the entire site.

There were no obvious signs and indicators of salinity impacts such salt crystals on the

surface, salt attacks and markings on existing building footings and vegetation distress.

3.4  Soil Landscape and Geological Setting

The 1:100,000 Soil Landscape of Penrith Series 9030 (Reference 2) prepared by the Soil
Conservation Services of NSW indicates the site to be underlain by Residual soil belonging to
the Blacktown landscape group. Typically, soil consists of highly plastic and moderately
reactive subsoils with low permeability. Refer to Drawing No 4 for site locality with

reference to the soil landscape map.

The 1:100,000 Geological Map of Penrith Series 9030 (Reference 3) indicates the underlying
bedrock to consist of Bringelly shale of the Wianamatta Group consisting of shale,
carbonaceous claystone, claystone, laminite, fine to medium grained lithic sandstone, rare

coal and tuff. Refer to Drawing No 5 for site locality with respect to the geological setting

GeoEnviro Consultancy



Gran Associates Pty Ltd 4
No 85 Byron Road and No 63 Ingleburn Road Leppington

JC18322A-r2(rev2)
May 2019

3.5  Hydrology and Hydrogeology

Topography, surface cover and geology control the hydrogeology of the site. It is anticipated
that the majority of rainfall runoff will flow to Scalibrini Creek which leads to Bonds Creek

and then into Kemps Creek to the north west.

Groundwater is also expected to flow in a general direction towards the west to Scalibrini
Creek. Due to the relatively impervious nature of the underlying subsurface soil and bedrock,
rainfall runoff infiltrating through the subsurface soil and expected bedrock profiles is

expected to be minimal.

Based on our local knowledge and previous investigation of the general surrounding area, we
expect permanent groundwater table to be at a significant depth below the proposed basement
excavation level (ie 6m depth). The results of this investigation confirmed the subsurface

profile to be dry with no subsurface groundwater seepage, aquifers or “springs”.

Our search of the NSW Department of Primary Industries groundwater database for the

region indicates five groundwater bores within 1km from the site as summarised below;

Bore ID Depth SWL | Northing Easting Recorded Water
(m) (m) (MAMG) (MAMG) Use Bearing
Zones (m)
GW110356 6.00 2.50 | 6238969.0 297896.0 Monitoring | 2.50-6.00
GW110359 6.00 290 | 6238973.0 297920.0 Monitoring | 2.90-6.00
GW110358 7.00 490 | 6238993.0 297917.0 Monitoring | 4.90-7.00
GW112660 - - 6239181.0 296770.0 Monitoring -

The above monitoring boreholes were located within an existing service station site along
Camden Valley Way, approximately 600m to the west and the groundwater encountered is
likely to be trapped groundwater around and within the underground tank farm and this is

typical of service station sites.
3.6  Soil Salinity Map

Based on soil salinity risk map (Reference 5) prepared by the Western Sydney Regional
Organisation of Councils Ltd, the site is situated in area with moderate salinity potential.

Refer to Drawing No 6 for soil salinity map.

GeoEnviro Consultancy
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3.7  Acid Sulphate Soil Map

The acid sulphate soil risk map prepared by the Department of Land and Water Conservation
(Reference 12) indicates the site to be situated in an area with “No Known Occurrence” of
acid sulphate soil. Refer to Drawing No 7 for an extract of the map prepared by the
Department of Land and Water Conservation

3.8  Site Inspection and Description

A site visit was carried out on the 23 to 30" April 2018 and 4™ April 2019 by a soil scientist
and a geotechnical engineer to observe existing site features. Reference should be made to
Drawing No 2 for site features.

At the time of the site investigation, the site was mainly used for residential with the southern
rear portion of the site consisting of medium dense trees. Refer to attached Drawing No 2 for

site features. The following is a summary of site features noted;

Site Feature Description

A Driveway constructed of crushed rock.

5 Single-storey brick, weatherboard and tile dwelling with a metal garage to
the rear.
Single-storey fibro/metal dwelling with a number of small metal, timber

C and fibro sheds to the west. Sheds used for storage of miscelaneous items.
Some minor hydrocarbon staining visible on surface

b Driveway constructed of crushed rock, sandstone and traces of building
debris (eg bricks and asphalt lumps)

E Metal, timber and fibro shed with building extensions.

. Area of previous numerous small buildings and sheds. Previous market
garden area (1950s)

s Backfilled depression with rubbish fill consisting of concrete boulders,
bricks, glass and asbestos fragments

H Recent Market Garden beds

I Previous market garden/agricultural area

GeoEnviro Consultancy
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4.  INVESTIGATION METHODOLOGY
4.1  Field Investigation

Field investigation was carried out on the 23" and 24" April 2018 and 4" April 2019 was
carried out in accordance with AS1726-2017 (Reference 11). The investigation involved
drilling of forty five boreholes (BH 1 to BH 45) across the site as shown on Drawing No 8.
The boreholes were drilled using a truck mounted B80 drill rig and a pendulum drill rig
equipped for site investigation. The truck mounted drill rig boreholes (BH 1 to 40) were
drilled using spiral augers attached to a V-bit to refusal followed by Tungsten Carbide (TC)
bit drilling into shale to depths of about 0.9m to 4.0m below existing ground surface. The
pendulum drill rig boreholes (BH 41 to 45) were drilled using a TC bit to refusal in shale at

depths varying from 1.3m to 2.8m below existing grounds surface.

In order to assess the strength of the subsurface soil, Standard Penetration Testing (SPT) was
carried out in the boreholes. Hand penetrometer testing was carried out on the recovered SPT
split-tube clayey samples to augment the SPT results. The strength of the bedrock in the
augered boreholes was subjectively assessed by examining the bedrock fragments from the
drilling and engineering judgement.

Environmental soil samples were collected in duplicate from surface and at lower depths.

Disturbed samples were taken from the site to our laboratory for analysis.

The test locations were located by offset measurements relative to site boundaries and site
features. Refer to Drawing No 8 for borehole location plan and Borehole Logs in Appendix
A for subsurface profiles encountered in each borehole. The reduced levels shown on the
borehole logs were obtained from interpolation of contour lines obtained from the surface

plan (Drawing No 1).

GeoEnviro Consultancy
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4.2  Laboratory Analysis

Geotechnical

“Undisturbed” Us soil samples and disturbed samples were taken from the site to our NATA
accredited laboratory for the Shrink-Swell Index and Atterberg Limits tests to assess the soil

reactivity of the insitu soil to moisture variation and soil characteristics.

Three bulk subgrade soil samples were taken from the site to our NATA accredited laboratory
for the following California Bearing Ratio (CBR) test to assess pavement subgrade

characteristics and to provide preliminary pavement design.

The laboratory test reports are detailed in Laboratory Test Report in Appendix B of this

report.

Salinity and Soil Aggressiveness

To assess the likely impact of soil salinity to the proposed development, strategic soil

sampling was carried out across the site targeting the following areas;

Salinity risk areas Borehole sampling
Previous market garden area BH 1, BH 5, BH 45
Current Market Gardens BH 44

Built up Areas BH 17

Buried Fill area and Depression area BH 26, BH 28, BH 43
Proposed onsite stormwater detention area | BH 42

Treed area (Elevated area) BH 31, BH 35, BH 41,

Samples were analysed for the following;

pH

Electrical Conductivity (Ec)

Cation Exchange Capacity (CEC)
Exchangeable Sodium Percentage (ESP)
Chloride (CI)

Sulphate (S04)

Resistivity

Emerson Dispersion

Particle Size Distribution

Emerson and Particle Size analysis was carried out in our NATA accredited laboratory. The
salinity analysis was carried out by Envirolab Services. The laboratory test reports for the

salinity assessment are attached in Appendix C of this report.

GeoEnviro Consultancy
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5. SUBSURFACE CONDITIONS

Reference should be made to the Borehole Reports in Appendix A for a summary of
subsurface profiles encountered in each borehole locations. Drawing No 9 to 11 provides

typical soil and rock profile across the site.
The following is a summary of subsurface conditions noted,

Topsoil and Topsoil/Fill

Topsoil and topsoil/fill were encountered in all boreholes except BH 17 and 18 and
28 generally consisting of Clayey Silt of low liquid limit. Thickness of the topsoil

and topsoil/fill was found to range from 200mm to 400mm.

in BH 23 some asphalt lumps and crushed rock were encountered noting that BH 23

was excavated along the edge of the accessway (Site Feature D).

Fill

Fill was encountered on the surface of BH 17, 18 and 28 comprising of Clayey
Silt/Silty Clay and Gravelly Silt.

Some asbestos and tile fragments were encountered within the fill in BH 28 and this

fill appeared to have been placed in the previous depression area (ie Site Feature G).
The fill was found to have thickness ranging from 300mm to 600mm.
Natural Soil

Underlying the topsoil and fill in all boreholes, natural soil consisting generally of
high plasticity Silty Clay was encountered. In general, the plasticity of the clay
reduces to medium plasticity at lower depths with the inclusion of ironstone and
siltstone bands, Gravelly Silty Clay and Interbedded Clay and Siltstone in some

boreholes.

GeoEnviro Consultancy
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The natural clayey soil was generally assessed to be dry to moist (ie moisture content
less than or equal to the plastic limit). Based on the SPT and hand penetrometer
results, the upper 1.2m of the natural clay profile was assessed to be very stiff to hard

and the strength increases to hard at lower depths..
Bedrock

Bedrock consisting of Siltstone and Shale/Siltstone was encountered in all boreholes
except BH 3, 10, 14, 18 and 24 at depths ranging from 0.9m to 3.0m below existing
ground surface. The Siltstone and Shale/Siltstone was subjectively assessed to be low
to medium strength and extremely weathered to distinctly weathered.

Groundwater

All boreholes were found to be dry during and shortly after completion of the site

investigation.

GeoEnviro Consultancy
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6. RESULTS OF THE INVESTIGATION

6.1  Salinity

6.1.1  Guidelines
Salinity refers to the presence of excess salt in the environment and is able to occur if salts
which are naturally found in soil or groundwater mobilise, allowing capillary rise and
evaporation to concentrate the salt at the upper subsurface soil profile. Such movements are
caused by changes in the natural water cycle. In urban areas, the processes which cause
salinity are intensified by the increased volumes of water added to the natural system from
irrigation of gardens, lawn and parks and from leaking infrastructures (eg pipes, sewer,
stormwater, etc) and pool.
Saline soil may have adverse impact on development such as;
o Damage to buildings caused by deterioration of bricks, mortar and concrete when
salt drawn up into capillaries of bricks and mortar expands resulting in spalling.
o Deterioration of concrete kerbs and gutters as a result of chemical reaction
between concrete and sulphates.
o High chloride content in the soil may result in corrosion of steel reinforcement
and buried metal structures.
e Damage to underground pipes and infrastructures.
e Water logging of ground surface due to sealing effect of sodic and dispersive soil.
e Loss of vegetation cover and plants due to high salt content resulting in

retardation of plants.

In recognition of the potential adverse impact of salinity to development, the Western Sydney
Regional Organisation of Councils Ltd has drafted a Salinity Code of Practice (Reference 5)
to address the issue of salinity. It is acknowledged in the Code that salinity problems can
change substantially over time and it is difficult to predict exactly where salinity will occur

and how it will respond to the changing environment conditions.

GeoEnviro Consultancy
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For assessment of soil salinity and aggressiveness, the Department of Land and Water
Conservation has prepared a guideline entitled “Site Investigation for Urban Salinity”

(Reference 5). The fundamental criterion for assessing soil salinity is based on Electrical

Conductivity.
Class EC. (ds/m)
Non-Saline <2
Slightly Saline 2-4
Moderately Saline 4-8
Very Saline 8-16
Highly Saline >16

Soil dispersion relates to stability of the soil in the presence of water. The following is a

measure of soil dispersion;

Emerson Class No Dispersibility
1 Very High
2 High
3 High to moderate
4 Moderate
5and 6 Slight
7and 8 Negligible/Aggregated

Sodic soils are dispersible and are vulnerable to erosion and tunnelling. Sodicity is a measure
of Exchangeable Sodium Percentage (ESP) and Cation Exchangeable Capacity (CEC). The

following is a measure of soil sodicity;

ESP (%) Rating
Less than 5 Non-Sodic
5to 15 Sodic
Greater than 15 Highly Sodic

GeoEnviro Consultancy
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The measure of Cation Exchangeable Capacity is as follows;

CEC (cmol*/kg) Rating
Less than 6 Very Low
6to 12 Low
12 to 25 Moderate
25t0 40 High
Greater than 40 Very High

In addition to the above, the presence of Sulphate and Chloride in the soil has the potential to
cause high soil aggressivity to concrete and steel structures, in particular if the structures are
in direct contact with the soil. The following is a measure of soil aggressivity to concrete
based on the AS 2159-2009 “Piling — Design and Installation” (Reference 7).

Sulphate expressed as SO; PH Chloride in Soil Soil
In Soil In Groundwater water (ppm) conditions conditions
(ppm) (Ppm) A* B#
<5000 <1000 >5.5 <6000 Mild Non-
aggressive
5000-1000 1000-3000 45-55| 6000-12000 Moderate Mild
10000-20000 3000-10000 4-45 | 12000-30000 Severe Moderate
>20000 >10000 <4 >30000 Very Severe Severe

Approximate 100ppm of SO4=80ppm of SO°
* Soil condition A = High permeability soils (eg sands and gravels) which is below groundwater
# Soil conditions B = Low permeability soils (eg silts and clays) and all soils above groundwater

The following is a measure of soil aggressivity to steel piles based on the AS 2159-2009

“Piling — Design and Installation” (Reference 7).

pH Chlorides (CI) Resistivity | Soil conditions | Soil conditions
In Soil In water ppm | Ohm.cm A* B#
Ppm
>5 <5000 <1000 >5000 Non-aggressive | Non-aggressive
4-5 5000-20000 1000-10000 | 2000-5000 Mild Non-aggressive
3-4 | 20000-50000 | 10000-20000 | 1000-2000 Moderate Mild
<3 >50000 >20000 <1000 Severe Moderate

* Soil condition A = High permeability soils (eg sands and gravels) which is below groundwater
# Soil conditions B = Low permeability soils (eg silts and clays) and all soils above groundwater

GeoEnviro Consultancy




Gran Associates Pty Ltd

13

No 85 Byron Road and No 63 Ingleburn Road Leppington

JC18322A-r2(rev2)
May 2019

In addition to the above, the AS 3600-2018 “Concrete” (Referenced 8) outlines an exposure

classification for concrete in sulfate soils as follows;

Exposure Conditions Exposure Classification
Sulphate expressed as SO3; PH Soil conditions | Soil conditions
In Soil (ppm) | In Groundwater A* B#
(Ppm)
<5000 <1000 >5.5 A2 Al
5000-1000 1000-3000 45-55 Bl A2
10000-20000 3000-10000 4-4.5 B2 Bl
>20000 >10000 <4 C2 B2
Approximate 100ppm of SO4=80ppm of SO®
* Soil condition A = High permeability soils (eg sands and gravels) which is below groundwater
# Soil conditions B = Low permeability soils (eg silts and clays) and all soils above groundwater
6.1.2  Laboratory Test Results
The following is a summary of the laboratory test results;
Sample | Depth(m) | pH EC | Factor | Ece | ClI | SO4 | Resistivity | CEC | ESP
BH1 0.00-0.10 6.1 | 0.05 10 0.45
0.60-0.70 55 | 0.13 7.5 098 | 99 | 93 9200 7.9 14
2.50-2.80 53 | 0.26 8 2.08 [ 290 | 86 2300
BH5 0.00-0.10 6.3 | 0.06 10 0.56
1.00-1.45 50 | 0.57 7 3.99 | 670 | 130 1700
2.50-290 [ 5.0 | 0.69 8 552 | 710 | 180 2100
BH17 | 0.00-0.10 6.8 | 0.18 10 1.80
0.50-0.60 7.3 | 0.10 7 070 | 20 | 10 7100
1.00-1.45 6.0 | 0.20 8 160 | 98 | 210 6600
BH26 | 0.00-0.10 57 | 0.10 10 0.96
0.50-0.60 56 | 0.12 7 084 | 92 | 60 9700
1.00-1.45 50 | 048 8 3.84 | 480 | 230 4000 9.4 17
BH28 | 0.00-0.10 6.9 | 0.15 10 1.50
0.50-0.60 5.7 | 0.06 7.5 047 | 23 | 55 6900
1.00-1.45 51 | 055 8 440 | 560 | 170 6000

Note: EC — Electrical Conductivity (dS/m)
ECe-Electrical Conductivity (dS/m)
CEC — Cation Exchange Capacity (meqg/100g or cmol+/kg)

ESP — Exchangeable Sodium Percentage (%)

Resistivity — ohm/cm
CL — Chloride (mg/kg)
SO4- Sulphate (mg/kg)

GeoEnviro Consultancy
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Sample | Depth (m) | pH EC | Factor | Ece | ClI [ SO4 | Resistivity | CEC | ESP
BH31 0.00-0.10 6.0 | 0.05 10 0.48
0.50-0.60 6.1 | 0.06 7.5 043 | 20 | 48 7700 8.2 3
1.00-1.45 51 | 057 8 4.56 | 600 | 240 4600
BH35 0.50-0.60 52 | 0.38 7 2.66 | 290 | 230
BH41 0.0-0.1 6.0 | 0.07 10 0.66
0.5-0.6 51 | 0.62 7 434 (740 | 170 12 9
1.4-1.5 5.3 | 0.50 8 4.00 (550 | 140 2000
BH42 0.0-0.1 6.0 | 0.06 10 0.56
0.4-0.5 6.4 | 0.06 7 041 | 10 | 59 17000
1.0-11 57 ] 0.13 8 1.04 | 47 | 70
BH43 0.0-0.1 6.6 | 0.10 10 0.97
0.5-0.6 6.0 | 0.13 7 091 | 33 | 89
1.2-1.3 51 | 0.40 8 3.20 [ 330 | 210 14 13
BH44 0.0-0.1 69 | 0.11 10 1.10
0.4-0.5 6.7 | 0.10 7 0.67 | 20 | 10 10000
1.4-1.5 54 ] 0.14 8 112 | 38 | 130 11 16
BH45 0.0-0.1 6.3 | 0.05 10 0.50
0.6-0.7 54 ] 0.20 7 1.40 | 95 | 210
1.6-1.7 48 | 0.32 8 256 [290| 90 3100
Note: EC — Electrical Conductivity (dS/m) Resistivity — ohm/cm

ECe-Electrical Conductivity (dS/m)

CEC — Cation Exchange Capacity (meqg/100g or cmol+/kg)
ESP — Exchangeable Sodium Percentage (%)

GeoEnviro Consultancy
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Emerson Class

Test Pit Emerson Class Dispersiveness
BH 1 (0.6-0.7m) 2 High
BH 1 (2.5-2.8m) 1 Very High
BH 5 (1.0-1.45m) 1 Very High
BH 5 (2.5-2.7m) 1 Very High
BH 17 (0.5-0.6m) 1 Very High
BH 17 (1.0-1.45m) 2 High
BH 26 (0.5-0.6m) 5 Slight
BH 26 (1.0-1.45m) 2 High
BH 28 (0.5-0.6m) 2 High
BH 28 (1.0-1.45m) 1 Very High
BH 31 (0.5-0.6m) 4 Moderate
BH 31 (1.0-1.45m) 2 High
BH 35 (0.5-0.6m) 2 High
Particle Size
Test Pit Clay/Silt (%0) Sand (%) Gravel (%)
BH 1 (2.5-2.8m) 89 9 0
BH 26 (0.5-0.6m) 88 12 0
BH 31 (1.0-1.45m) 80 20 0

GeoEnviro Consultancy
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6.2 Geotechnical

For details of the laboratory test results, refer to the laboratory test reports in Appendix B of

this report. The following is a summary of the laboratory test results;

Shrink/Swell Index

Sample Depth (m) Shrinkage (%0) Swell (%) Shrink/Swell
Index (%/pF)
BH 8 0.4-0.7 24 10.7 4.3
BH 25 0.4-0.7 0.6 3.1 12
BH 30 0.5-0.8 16 5.8 25

Based on the laboratory results, the natural soil was assessed to have a moderate to high

reactivity to moisture variation.

Atterberg Limits

Sample Depth (m) Liquid Plastic Limit | Plasticity Linear
Limit (%0) (%) Index (%) | Shrinkage (%)
BH5 0.4-0.6 61 27 34 18.0
BH 15 0.4-0.7 59 28 31 16.5
BH 33 0.4-0.7 58 28 30 15.0
The Atterberg limit test results confirm the insitu soil to have a high plasticity.
California Bearing Ratio
The following is a summary of the CBR test results;
Sample Depth (m) Optimum Field Swell (%) CBR (%)
Moisture Moisture
Content (%) Content (%0)
BH 11 0.3-0.6 20.5 15.0 2.5 2.5
BH 14 0.3-0.7 21.0 15.0 35 2.5
BH 40 0.4-0.7 22.0 17.0 2.6 3.0

The laboratory test results indicate the subgrade samples to have low CBR values of between
2.5% and 3.0%.

GeoEnviro Consultancy
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7. ASSESSMENT AND RECOMMENDATIONS
7.1 Geotechnical Issues

7.1.1  Site Preparation and General Earthworks

We anticipate that some site excavation and earthworks will be required to regrade the site to
design levels. Our borehole investigation revealed the site to be generally underlain by
natural ground comprising of topsoil overlying clayey soil overlying shale/siltstone bedrock at
shallow depths. Some buried fill about 600mm deep was encountered in BH 28 located in the
previous depression area (Site Feature G) and based on test pits excavated as part of the
contamination assessment (Reference 1), the buried fill was found to be in excess of 2.3m and

contains rubbish including concrete brick, plastic, metal and glass.
Typical bulk earthworks should include the following;

o Clearing of site vegetation and stripping of topsoil/organic layers to expose the
natural clay. The topsoil may be reused as much as possible on site in landscaping
and any surplus topsoil would need to be disposed off-site.

e Excavation of insitu fill and rubbish fill (Site Feature G) to expose natural residual
soil.  The insitu fill should be assessed by a suitably qualified NATA accredited
laboratory to ensure suitability of the material for reuse as structural fill on site.
Suitable structural fill should consist of compactable clays, shale and sandstone free
of deleterious material (eg organic material and vegetation), silt and large oversized

material with particle size greater than 75mm.

e The area exposed by the excavation should be proof rolled using a minimum 8 tonne
vibrating roller to identify any soft or heaving areas. Any soft or heaving areas
observed during proof rolling should be excavated and recompacted to a minimum

98% Standard Maximum Dry Density at +2% Optimum Moisture.

o All structural fill beneath buildings and pavements should be controlled and
compacted in layers not exceeding 250mm thickness compacted to the above
specified compaction level. Any imported fill should be of good quality material

such as ripped shale or sandstone with a maximum particle size of 75mm.

e Earthworks should be closely monitored by a geotechnical consultant and should
include field density testing of fill at an appropriate frequency and level of
supervision as detailed in AS3798 -2007 (Referenced 9). Fill placed and compacted
in accordance with AS3798 (Reference 9) may be classified as “Controlled” fill.

GeoEnviro Consultancy
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Our general comments on suitable bearing material and reusability of onsite soil are as

follows;

e The topsoil encountered on the surface in the boreholes are not considered
suitable to support permanent structures such as pavements, slabs and buildings
and therefore should be excavated and removed. The topsoil and topsoil/fill may
be reused in future landscaping areas (eg earth mounds and footpaths).

e Any fill encounter during construction would be classified as “Uncontrolled” fill
in accordance with the definition outlined in AS 3798 and is therefore not suitable
to support permanent structures such as pavements, slabs and buildings with
shallow footings.

o Fill containing foreign inclusion (eg rubbish and building waste from Site Feature
G) or chemical contaminants are not considered suitable for reuse without

treatment or remedial works.

e The underlying natural clayey soil and siltstone are generally considered suitable
for reuse as structural fill provided the fill is well graded with maximum particle

size of not greater than 75mm.

7.1.2 Bulk Excavation and Vibration Issues

We understand that the proposed school building will have a basement level and construction
of basement will require excavation up to 3m deep in the majority of the site with deeper
excavation up to 6m on the south eastern corner. Our borehole investigation revealed the site
to be generally underlain by topsoil overlying very stiff to hard natural Silty Clay with
shale/siltstone bedrock at depths ranging from 0.9m to 3.0m, therefore construction of

basement will require rock excavation.

Rock excavation would need to consider use of dozer (eg D9 or D10) and hydraulic rock
breakers. Cored borehole investigation to assess rock quality may be carried out to assess

excavatibility of the bedrock.

Depending on the staging for the proposed development, rock excavation may require
vibration monitoring to minimise risk of damage to surrounding structures and this should be

undertaken by specialist vibration engineer/scientist.

GeoEnviro Consultancy
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7.1.3  Shoring and Retaining Structures
Site excavation will not require shoring if;

e The excavation is situated at least 1.5 times the depth of excavation away from

building structures or services present at time of construction.

e The excavation is adequately battered to the recommended batter slopes outlined
in Section 7.1.5

If shoring is required, a soldier pier wall system may be adopted and this system will involve
drilling of bored or CFA piles at regular spaced intervals to form a line of soldier piles and
shotcreting of the area between the soldier piles after each excavation stage. For soldier pile
system, shotcrete infill should be reinforced and designed to span laterally between the
soldiers. It should cover the full height of the exposed excavation face to minimise the risk of

potential problems associated with degradation and weathering of the face.

For excavation situated within the zone of influence of buildings or structures, a rigid wall
system such as a contiguous pile wall arrangement should be adopted in order to prevent
potential undermining of existing footings causing damage. Construction of the contiguous
pile wall would involve drilling a continuous line of bored or continuous flight auger (CFA)

piles along the length of the excavation to form a concrete wall.

Soldier piles and contiguous piles should be taken down to the full height of the excavation
and should be socketed a minimum of 0.5m below proposed excavation level (including
footing excavations) and into shale/siltstone or to adequate depths of embedment into hard

clay to provide toe restraint.

Shoring wall may be temporarily restrained by internal bracing or anchors. If rock anchors are
adopted, the anchors should be inclined through the soil profile and into the bedrock. For
preliminary design, an allowable bond stress between anchor grout zone and shale of 100kPa
may be adopted. Anchors should be de-stressed once permanent lateral support is provided for

the retaining wall.

Low shoring walls (ie less than 3m) may be designed as a cantilever system for the short term

before building floor slabs are constructed to provide permanent restraints.

GeoEnviro Consultancy
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For retaining wall which will be propped by floor slabs or fixed at the top, thus limiting
deflection, an “at-rest” lateral earth pressure coefficient (K,) should be adopted. For other
retaining walls designed as “cantilevered” or gravity walls, an “active” lateral earth pressure
coefficient (Ks) may be adopted. For toe resistance, an active lateral pressure coefficient (K;)

may be adopted. We recommend the following design parameters be adopted in preliminary

design;
Material Bulk Ka Ko Kp Effective Effective
Density Cohesion, Friction
(KN/m3) C’ (kPa) | Angle (deg)
Compacted Fill 175 0.35 0.65 - 2 20
Natural clay 19.0t0 20.0 0.30 0.5 2.0 5 20
Shale/Siltstone 22.0 0.2 0.3 2.5 10 25

Permanent subsurface drains should be provided at the back of the retaining wall, or half
hydrostatic ground water pressures should be taken into account in the design. Surcharge due
to adjacent structures, construction loads and sloping backfill should be taken into account in

the design

GeoEnviro Consultancy
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7.1.4  Footings

We understand that the proposed school buildings will be 4-5 storeys high with a basement

level requiring excavation up to 6m deep.

Our borehole investigation revealed the site to be generally underlain by topsoil overlying
very stiff to hard natural Silty Clay with shale/siltstone bedrock at depths ranging from 0.9m

to 3.0m below existing ground surface.

Based on the results of the investigation, our recommendations on allowable bearing capacity

and founding depths of footings are as follows;

Minimum Founding Foundation Material Allowable Allowable Shaft
Depths Bearing Adhesions ™
Capacities
1.0m below surface Natural Very Stiff Clay 150kPa -

2.5m below surface and Natural Very Stiff Clay 250kPa 15kPa

0.5m into natural clay
3.0m below surface and Weathered 600kPa 50kPa
0.5m into Shale/Siltstone Shale/Siltstone

Note: *1 Shaft adhesion is only applicable for deep pier footings and should ignore the upper 1.0m of the

pier to allow for ground disturbance and weathering
All footings should be taken through topsoil and fill and founded on natural clay or siltstone.
For deep pier footings, bored piles, grout injected piles or Continuous Flight Auger (CFA)
piles may be considered suitable. Bored piles may be considered suitable if the piles are
above the groundwater and should this pile system be adopted, some trial piles should be
carried out to further assess the groundwater conditions. Adoption of bored pile system
should allow for additional costs associated with concreting by “Tremie” methods and use of

temporary liners,

Care should be taken to ensure the footings are cleaned of loose or remoulded debris prior to
concreting. Footing construction should be supervised and monitored by a suitably qualified

geotechnical engineer in order to confirm the above design parameters.

The proposed footings should be designed to accommodate reactive soil proportioned to a
Class ‘H1’ (Highly Reactive) site in accordance to AS2870 “Residential Slabs and Footings”.

GeoEnviro Consultancy
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7.1.5  Batter Slopes

For all unretained cut and fill, the following batter slopes may be adopted for preliminary

design;
Material Temporary Permanent
Fill and topsoil (Landscape) 1V :1.5H 1V :3H
Natural Clay 1V:1H 1v: 2H
Weathered Shale/Siltstone 1V: 0.5to 1H 1V :1H

Steeper batter slopes may be adopted for shale batters subject to inspection and further

assessment by an experienced and qualified geotechnical engineer during excavation works

7.1.6  Pavement Design
Pavement subgrade preparation for access roads and car parks should include the following;

e Stripping of the topsoil and any “uncontrolled” fill to expose natural clay.
e Boxing of pavement subgrade to proposed design level.

e Proof rolling of the base of the excavation with a heavy vibrating roller

(minimum 10 tonne).

e Any soft areas identified during rolling should be further excavated and replaced

with ripped sandstone fill.

e The excavated clay material may be reused as filling beneath pavements subject
to moisture reconditioning. Alternatively, imported good quality fill such as

ripped sandstone having a maximum particle size of 75mm may be used.

e The fill material should be compacted in layers not exceeding 250mm loose
thickness compacted to a minimum 98% Standard Maximum Dry Density
(SMDD) at close to Optimum Moisture Content.

e The upper 300mm of the fill material forming the pavement subgrade should be

compacted to a minimum 100% SMDD.

The subgrade preparation and pavement construction should be closely monitored by a
geotechnical consultant and should include field density testing of the pavement material at an

appropriate frequency and level of supervision as detailed in AS 3798 -2007.

GeoEnviro Consultancy
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Our laboratory test results indicate the pavement subgrade to have low CBR values ranging
from 2.5% to 3.0%. For preliminary pavement design, we recommend a design CBR value of
3.0% be adopted. Confirmation of CBR value may be carried out after exposing to subgrade

level.

Note that based on APRG, pavement subgrade with CBR less 3% will require stabilisation of
the upper 150mm of the subgrade with lime. Trial lime mix should be carried out to achieve
the desired CBR values.

Alternatively, the upper 150mm of the subgrade may be replaced with a select granular fill
such as ripped sandstone having a maximum particle size of 75mm with a minimum CBR
value of 15%.

In the absence of design traffic loading for the proposed roads, the following pavement design
options may be adopted based on assumed design traffic loadings (ie Equivalent Standard
Axle (ESA);

Material Assumed ESA
5x 10* 2x10° 5x10°
Asphaltic Concrete (AC10) 40mm 40mm 40mm
2 Coat Flush Seal - - -
DGB20 Base Course 150mm 150mm 150mm
Crushed Sandstone Subbase Course 250mm 310mm 340mm
Total 440mm 500mm 530mm

The final pavement thickness design should be carried out based on Austroads publication,
“Pavement Design — A Guide to the Structural Design of Road Pavements”, and Austroads
Pavement Research Group publication, Report No 21, “A Guide to the Design of New
Pavements for Light Traffic”.

The pavement design assumes the subgrade and pavement materials to be compacted to the
following Minimum Dry Density Ratios (AS1289 5.1.1, 5.2.1);

Pavement Material Compaction Level Compactive Effort
Base Course 98% Modified
Sub-Base Course 98% Modified

GeoEnviro Consultancy
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7.2  Salinity Issues

We understand that the proposed development may include cut and fill to regrade the site to
design level for the proposed school building and roadways and excavation works for the

proposed basements. The laboratory test results indicate the following;

e The topsoil was assessed to be Non Saline with EC values ranging from 0.45 to 1.8
ds/m.

e The natural soil in the upper 1m was generally assessed to be Non to Slightly Saline
with EC values ranging from 0.41 to 2.66 dS/m, except in BH 41 where Moderately

Saline soil (ie 4.34 dS/m) was encountered.

e The natural soil below 1m was generally assessed to be Slightly Saline to Moderately
Saline with EC values ranging from 1.04 to 5.52 dS/m. Some Non Saline soil (ie 1.60
dS/m) was encountered below 1m in BH 17.

Based on the Emerson and the Exchangeable Sodium Percentage (ESP) test results, the insitu
soil was found to be generally Highly to Very Highly Dispersive and Sodic to Very Sodic.

The subsurface soil was found to have low concentrations of Sulphate and a minimum pH
value of 4.8 and therefore the soil is considered to be Mildly aggressive to buried concrete
structures and therefore the site may be classified as “Class A2” in accordance to AS 3600-
2018 “Concrete” (Reference 8).

The subsurface soil was found to have low concentrations of Chloride and with a minimum
pH value of 4.8 and the lowest resistivity of 1700 ohms/cm, the site was assessed to be Mildly

aggressive to buried steel structures based on AS 2159 (Reference 7).

For the proposed development, the following are our suggested management strategies;

e The non to slightly saline soil may be reuse on site or taken off-site for reuse on
other sites. If moderately saline soil is to be excavated, it should where practical
be placed at lower depths in the proposed fill areas and capped with a minimum

1.0m deep of non to slightly saline material on top.

e All excavation works into the moderately saline soil should be minimised by

staging the construction into small areas to prevent salinity from developing.
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e Appropriate batter slopes for excavations should be adopted to prevent erosion

and scouring. Under good drainage conditions, the following batter slopes or less

may be adopted,;
Material Recommended Minimum Batter Slopes
Compacted Fill 3 Horizontal : 1 Vertical
Very stiff residual clay 2 Horizontal : 1 Vertical
Weathered Shale 1 Horizontal : 1 Vertical

e Any site regrading should be planned to reduce cutting and filling and the
earthworks undertaken in stages to alleviate erosion and localised instability
problem. To minimise the effects of erosion, all batters, whether in cut or fill
should be stabilised by planting (or the application of a sprayed-on mulch) with
appropriate species of vegetation as soon as practical after construction.

e The site should be regularly inspected for rills, erosion and scouring of slopes as
the insitu soil was generally assessed to be very dispersive. In areas with notable
ground instability, the upper 300mm of the ground surface should be treated by
stabilising lime or covering the area with good quality stable fill such as ripped

sandstone.

e Trenching for underground services should be carried out in a manner such that

there is minimal rotation and vertical displacement of the original soil profile.

o All proposed imported fill should be verified by sampling and testing to ensure
the material is non to slightly saline. Importation of Moderately saline soil is not

recommended. Highly saline soil is not considered acceptable.

e Adequate revegetation of the site should be carried out and this may involve
treatment of topsoil material and planting appropriate plant species which are

salt-tolerant.

e Adequate surface and subsurface drainages should be provided to prevent water

logging, tunnelling, scouring and erosion caused by sodic soil.

e Reference should be made to the AS 2159 and AS3600 guidelines (Reference 7
and 8) for recommendations on durability protection of buried concrete and steel

structures
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8.  LIMITATIONS

The interpretation and recommendations submitted in this report are based in part upon data
obtained from a limited number of boreholes. There is no investigation which is thorough
enough to determine all site conditions and anomalies, no matter how comprehensive the
investigation program is as site data is derived from extrapolation of limited test locations.
The nature and extent of variations between test locations may not become evident until

construction.

Groundwater conditions are only briefly examined in this investigation. The groundwater
conditions may vary seasonally or as a consequence of construction activities on or adjacent
to the site.

In view of the above, the subsurface soil and rock conditions between the test locations may
be found to be different or interpreted to be different from those expected. If such differences
appear to exist, we recommend that this office be contacted without delay.

The statements presented in this document are intended to advise you of what should be your
realistic expectations of this report and to present you with recommendations on how to
minimise the risk associated with groundworks for this project. The document is not intended
to reduce the level of responsibility accepted by GeoEnviro Consultancy Pty Ltd, but rather to
ensure that all parties who may rely on this report are aware of the responsibilities each

assumes in to doing.

Your attention is drawn to the attached “Explanatory Notes” in Appendix D and this

document should be read in conjunction with our report.

C:\\18JOB\322\A\JC18322A-r2(rev2)
17/4/2019 12:39 PM
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Site Feature |Description

A Driveway constructed of crushed rock.

B Single-storey brick, weatherboard and tile dwelling with a metal garage to the rear.
Single-storey fibro/metal dwelling with a number of small metal, timber and fibro sheds to the

C west. Sheds used for storage of miscelaneous items. Some minor hydrocarbon staining visible
on surface

D Driveway constructed of crushed rock, sandstone and traces of building debris (eg bricks and
asphalt lumps)

E Metal, timber and fibro shed with building extensions.

F Area of previous numerous small buildings and sheds. Previous market garden area (1950s)

G Backfilled depression with rubbish fill consisting of concrete boulders, bricks, glass and
asbestos fragments

H Recent Market Garden beds

I Previous market garden/agricultural area
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Legend

:’ Subject Site

MAPPING CATE GORY

ASSOCIATED SOIL LANDSCAPES

LANDFORM - GEOLOGY

KHOWN SALINITY

Areas where there is & known oceurrence of saline sall,
or where air photo interpretatian and field ob servations
b confirmed mare than one of these:

a-scaldng

Is - 2alt efflorescence

- vegetation digkack

o - zalt tolersrt plant species

e - weterlogging
A high relafive wetness index occurs infhe se am s

*Salinty outhreaks ocour In Bl&ckiown (), Ludde nham (u)
end Richmond () Soll Landseapes - com mon af breaks of
S0P, 10WEF S0 PES AN AN gE |nies

* Bercshire P ark (bp) and Upper C astleresagh (up) Soil
Lenwiscapes have localizsd sty cue 1o the kermcatie
nature ofthe day parent material

+South Crosk (26, Monkey Crask tmk), Fresmans Resch 1)
and Theresa Park 0p) Soil Landscapes have commen =aline
outhreqks du 1o high run-on and low lecsl relisf,

* Soils in the shove landseapes have bich claycontent in
aub il
and are imperfectly to poorly drained

*Break of slope, I0Wer slope and drainage 1nes
Ot AEna et Shales (R o

* Localized salinity Also occurs o the geological
Boundary beteaen Tediary Gravels (T, Tr) end
undedaying Wanamatta Shales
Crrtevrs Al @, G, Gl ol

+ Localized salinity ocours in Guatsmary Alluium
(@l pn, @pd) which underies many ofthe
cirsinage syztem = and wetland marains.

HIGH SALINITY POTE NTIAL

Areas where soll, geology, topograp hy and groundwte r
condlions predispose a site to salinity. These condil ons
are similar to areas of known salinity (see above)

These areas are most comm on in o wer Sopes an
draina ge systems where wiler accumulalion iz figh

(1, hiGh Folative welness inde <)

* Soil Landseapes Indude Blrrong i), Blackia nn (ki) Berlshire
Park (8p), Freemans Reach (1), SoUh Cresk(se0, The
Fark 8), Richmond ¢ anl Lusdenram 0. Drainege sysiem s
and convergent dopes aie aisas of highest

* Soils in theae landscapes have high cay et inte
b £l | oY pehn eability and high FUR -6n

*Soil profles may cizplay stns of high it concantret ons of
cepth 1.2, >0.5m),

+ Salinty [9most lielyio oocur in |over stopes,
IS 619048, foodrlaKo Snd cresk agon
Guaternary Sediments (@, Gpn, Gpd, Qp:
Qop, Qra)idanamatia Shales (R, Rnm
Rl whers nan-on is high, roculting in
Enasonally high water tables and soil saturation.

MOD ERATE SALINITY POTE HTIAL

Areas onWianamatta Group Shalesand Tertiary Aiuvsl
Tenaces. Scatiered areas of scalding and nocator
vegetation have been noted but no concentration s have
been mapped. Saline arees may occur in his 2one, which
have not vet been (dertified or may ocour 1 sk factors
change adverssly.

* dyeas of danes Banks (oh), Berkshire Paik tpy, Black own (bty,
Luddsnham (L) and Lucas Heights (.

* Ste eper areas with maderate to high local relief and wel drained
ghel such 3¢ Platon (sn, Viest bernart Hils (ww and
Glenois (4) ste &t & lower fisk of developing =

* Soils are mod!rme Ao el l-drsined due o their s\svﬂ!d potion
in the landscape

*Hill-slopes and hil-crests on Wienametta Shales

Ry, Rwn , R
* Raisad abandoned alluvial terraces and drainags
lines on Custemary Aludum (aal, Qpn, Qpd,
Gpe, Qpp) rom RIChmond 10 Camen and ssst
o Rooknood. Localised sreasof elevated,
well-drained Terliary Gravels (Ta, T, Tr)

VERY LOW SALINITY POTEHTIAL

Arans whete salinity procassss do not aperats oF are of
minGr sgniticance. Soil ate rapidly draingd and

underl asng Sreta (Hevk eshir v arabeen S s e on e
S highly permeshle, resuking in cortinus| fushing ned
rem oval of salle I the landscape, bo salinky has been
ohserved in these areas and is not espeded to occur.

* Reapicly cirained =il lanciscapes with shallow sails incce
Warragarmba (wh) and Hawkeshury (ha

+ Gymea (gy) and Faulcorbridge () Soil Londscapes consist
of highly permeable sancs vith well-crained subsoik:

* Sollz are well to rapidly drained.

*Seils have high sand content,

* Cacurting on Hawkeshury and Hamabe en S andstone
(Rh, Rro)

* Groundwater iz relatively fesh in these oreas due o
the sandstone's elevated position in the landsca pe
and highly permeakle nature, reauiting in contind ous
fushing atthe sydem (hemayal o f 8Ny ACCUM Uiated
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Mop Class Description

Depth to Acid Sulfate Secil Motericls

Environmental Risk

Typica Landform Types

HIGH PROBABILITY
High probabity of cccurrence of ocd sulfete soil
ook s withn the- 50 prof

Tho environment of deposition hos boen suitdble for  the
formation of ocid sulfate sol moteriais.

Akt e sol mataride re widesprend or sporadc
ond may be buried by aluvium or windblown sedments.

Below waer | Bottom sediments.

lavel

Severe environmental risk if bollem sedments are dsturbed by octivities such o9 dredging.

Bottom sedirents of Khiow,logoom, 14 cres, rvrs
ond estuar

Al or near the ground surface.

Severe environmentdl risk if acid sufote soil malerids are deturbed by octivities such o8 shalow drainage, excavation or clearing.

Estuarine swaps, intertidal flats ond supratidd fots,

Within 1 metre of the ground surfoce.

Severe envirormental risk if ocld mifote 30l materida are disturbed by octivities such o3 shalow drainage, excavation or clearing.

LOW PROBABILITY

Low probabilty of occuranca of ocid sfate sol
matericla withn the a0l profie.

‘The envirorment of daposition has ganeraly not bean mitcble
for the formation of ccid mifate soil moleriols, Sol materids
@ often Plistocene in oge.

Acid fate sol materids, If present, are sporadc
buried by ollvium or windbiown

Below water | Bottom sediments.
level

NO KNOWN OCCURRENCE

Acd mufola sois are ot known or expectsd o occur
- these enwrcrmenta.

Bodock siopes, devated Pleistocone and Holooeno dunes,
and eevated ohwvidl ploins.

Low aluvial piins, estucrine sondpians, estucring swormps,
bockswamps and supratiddl flots
FARFELD
Between 1 and 3 metres below the ground surface. Envirormental risk if acd sufate sol moteriols are dsturbed by octivities such os deep excavation for ppeines, dams or deep drains. Alavid icine, ahuvial swamps, dlividl levoos ond sondglaine.
-
Greoter than 3 metres below the ground surfoce,* Envircrrmental sk if ocid sifote sol moteriols cre dsturbed by octivitis such as deep evcovations, —g. large structure foundations or deep dams. Feveted levees and srdpioirs, ol ploins ond clsvio
swamps 1 estuorie reaches of cotchments,
oo L
The majority of these lndforma ere rot expected to contn ocid ufote sol moterids. Therefore, land menogement fs gerercly nol affected by ocid | Flevoted dlwid pins and levoes domiroted by flvio SOLEY H A
sufate sois, ts. Ploins ond dunes dominoted by osolan ok, val e
Plistocane pians, Locustrine end cluvid bottom sediments. [
At or near tho ground surface, However, ity occurrences may be found, especidly near boundaries with envicrments with o high probebilty of occurence. Disturbance of
trse' 53 s #h rosdk i an et ik ok WA vy with sovtion ol ot of Sstrbaren
Within 1 metre of the greund surfoce.
Between | and 3 metres beiow the ground surfoce, CABBMATTA ‘%
Greater thon 3 metres below the ground surfoce’ & .
53 WAL
No known ocourrances of ocid eulfate soll materiols. Lond management octivities not Beely o be affected by ocld suffote a0l moterids. Lol
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Note: Refer to Drawing Nos 10, 11 and 12 for soil/rock profiles of Sections A-A, B-B and C-C
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Tel: (02) 96798733

Borehole Report

GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Fax: (02) 96798744

Borehole no: 1

Client: Gran Associates Pty Ltd

Project: Proposed Amity College

Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job no: JC18322A
Date: 23/4/18
Logged by: SG

Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 95.0m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
x
c () ©
3| % B e
g £ L s |23
- s 9 _ %) o . - 1S k) @
- e 3 2 < -
2181 ¢e 5 qm{ § s g 0T Plastici Miter!&lll Discrlptlf)n' | g 8 g g Structure and Additional
T =3 g (2 ‘g_ = bt Soil Type, Plasticity or artl'ce Characteristic, colour, secondary | o s | £ Observations
= | o g o A L 8 and minor component 2181|5
= - = [} o
g & 3 2 o -
< 2 = o | ¢
= c
°15 Sz
> | o | > DS §| |§| Topsoil: Clayey Silt: low liquid limit, brown with fine
- | x w grained gravel
z|o CI-CH|Silty Clay: medium to high plasticity, red brown with D
fine to medium grained gravel
1.0
6,20/30mm) 7] H |>600] V bit refusal at 1.2
[§) N>20 ClI [Silty Clay: medium plasticity, grey with heavy D
- ironstaining, and ironstone and siltstone bands -M

DS

Interbedded Clay and Siltstone

Siltstone: grey brown, low to medium strength,
extremely weathered to distinctly weathered

TC bit refusal at 3.8m

End of BH 1 at 3.8m
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GeoEnviro Consultancy Pty Ltd

Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Tel: (02) 96798733

Borehole Report

Fax: (02) 96798744

Borehole no: 2

Client: Gran Associates Pty Ltd

Project: Proposed Amity College

Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job no: JC18322A
Date: 23/4/18
Logged by: SG

Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 94.8m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
c x
5 | £ g¢
- Q © — = 4
4 E| 2 s|2|8
el _|2 ¢ = %) a ! _ El2| B
E 2| e 5 qm{ g’ S 8 i lastici Materya: Discrlptl('Jn' | 8 2 g Structure and Additional
T = g o 2 = = 2 Soil Type, Plasticity or Partl'c e Characteristic, colour, secondary o 3 2 Observations
= | o g o a L 8 and minor component 2181|5
= = = Q o
5} ) ° S| 2
= s |2 =2 |3 |2
1S5 5| £
> | = | > 5 }| Topsoil: Clayey Silt: low liquid limit, brown with trace
- | x of fine grained gravel
z | o CH [Silty Clay: high plasticity, red brown with fine grained D
gravel
1.0
7,10,19 H [>600
N=29
Cl |Silty Clay: medium plasticity, dark grey brown with D | H [>600] V bitrefusal at 1.5m
(8} ironstaining and fine grained gravel
- 2.0
] As above but grey with ironstaining and fine grained
gravel
8,21,16
/70mm
N>37| 30 [--- Siltstone: grey brown, low to medium strength,
Nylinty extremely weathered to distinctly weathered
4.0 - TC bit refusal at 4.0m
End of BH 2 at 4.0m
5.0
6.0
7.0
8.0
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GeoEnviro Consultancy Pty Ltd

Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Tel: (02) 96798733  Fax: (02) 96798744

Borehole Report

Borehole no: 3

Client: Gran Associates Pty Ltd
Project: Proposed Amity College
Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job no: JC18322A
Date: 23/4/18
Logged by: SG

Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 94.5m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
x
2|2 AE
Qo © — = 4
4 E| 2 s|2|8
el _|2 ¢ = 1) a . _ El2| B
E s|&l§ qm{ § s g 0T Plastici Miter!&lll Discrlptlf)n' | g 8 g g Structure and Additional
g =3 g (2 ‘g_ = 2 Soil Type, Plasticity or artl'ceC aracteristic, colour, secondary % % E Observations
2] g L a £ 8 and minor component B s @
5] 2 o o |l g |
z < | 2 2|l | 2
O g § %
> | o | > 5 |.E'l Topsoil: Clayey Silt: low liquid limit, brown with trace
- | x of fine grained gravel
z | o CH [Silty Clay: high plasticity, red brown with fine grained D
[l gravel
w0 s % Cl |Gravelly Silty Clay: medium plasticity, red brown with D
2,11,22 o 1 fine to medium grained gravel and ironstone bands
N=33 ; /; H [>600] V bit refusal at 1.5m
. 7 |
N ]
- 2.0 Ay b
- ClI [Silty Clay: medium plasticity, grey brown with D
ironstaining and fine to medium grained gravel
11,13,19|
/50mm H |>600] SPT bouncing at 2.85m
N>32 3.0 Cl |Gravelly Silty Clay: medium plasticity, red grey with D

fine to medium grained gravel

TC but refusal at 3.4m

End of BH 3 at 3.4m
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Tel: (02) 96798733

Borehole Report

GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Fax: (02) 96798744

Borehole no: 4

Client: Gran Associates Pty Ltd

Project: Proposed Amity College

Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job no: JC18322A

Date: 23/4/18
Logged by: SG

Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 93.8m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
x
2|2 HE
Qo © — = 4
8 £ slz|s
- a o — %) 7 . A c a |73}
he] £ - b %) c
elgsle|§ ® § s |2 . . Mater!al Descnptl(')n' S g 5 Structure and Additional
T =3 g (%) % = = g Soil Type, Plasticity or Particle Characteristic, colour, secondary | o s | £ Observations
= | o 8 2 a £ 8 and minor component 2 % S
o % Lo} o 3 o
z s | 2 2|5z |2
) = § g
> | = | > §| |§| Topsoil: Clayey Silt: low liquid limit, brown with trace
- | x - of fine grained gravel
z|o CI-CH|Silty Clay: medium to high plasticity, brown with D
fine to medium grained gravel
1.0
5,13,18 H |>600
N=31 P ClI [Silty Clay: medium plasticity, grey brown with V bit refusal at 1.5m
ironstaining and fine to medium grained gravel
o
- 2.0 Z
? As above but grey with ironstaining and ironstone bands
10,1521 B
N=36 3.0 H |>600

Shale/Siltstone: brown grey, low strength, extremely
weathered to distinctly weathered

End of BH 4 at 3.4m
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Tel: (02) 96798733

Borehole Report

GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Fax: (02) 96798744

Borehole no:

5

Client: Gran Associates Pty Ltd

Project: Proposed Amity College

Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job no: JC18322A

Date: 23/4/18

Logged by: SG

Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 94.8m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
x
2|2 HE
- Q © — = 4
g E | < s|z|¢g
- |z e - %) @ . s 1S 2 | @
E s|&l§ qm{ § s g 0T Plastici Miter!&lll Discrlptlf)n' | g 8 g g Structure and Additional
T =3 g (2 = = 2 Soil Type, Plasticity or artl'ceC aracteristic, colour, secondary | o s | £ Observations
= | o g o a L 8 and minor component 2181|5
= - = [} o
o a - o 2
z s | 2 2|5z |2
= c
) = g g
> | = | > DS E E| Topsoil: Clayey Silt: low liquid limit, brown with trace
- | x of fine grained gravel
z|o DS CH |[Silty Clay: high plasticity, red brown with fine to D
DS medium grained gravel
1.0
6,11,13 ClI [Silty Clay: medium plasticity, grey with ironstaining H [>600
N=24 - and trace of ironstone bands
2.0
8,17 As above but with siltstone bands SPT bouncing at 2.68m
/30mm " H |>600] V bit refusal at 2.7m
(8} N>17 30 |[=-- Siltstone: brown and grey, low to medium strength,
~ - - extremely weathered to distinctly weathered
40 [=-- TC bit refusal at 4.0m
End of BH 5 at 4.0m
5.0
6.0
7.0
8.0
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GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Tel: (02) 96798733  Fax: (02) 96798744

Borehole Report

Borehole no: 6

Client: Gran Associates Pty Ltd
Project: Proposed Amity College
Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job no: JC18322A
Date: 23/4/18
Logged by: SG

Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 95.8m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
x
2| HE
Qo © — = 4
8 E |2 s|2|8
- |z e - %) @ . s 1S 2 | @
E s|&l§ qm{ § s g 0T Plastici Miter!&lll Discrlptlf)n' | g 8 g g Structure and Additional
T =3 g (2 ‘g_ = 2 Soil Type, Plasticity or artl'ce Characteristic, colour, secondary | o s | £ Observations
= | o g o A L 8 and minor component 2181|5
= - = [} o
o a - o 2
z < | 2 2 |la |2
1S5 5| £
> | = | > ﬂl}l Topsoil: Clayey Silt: low liquid limit, brown with trace
- | x of fine grained gravel
z | o CH [Silty Clay: high plasticity, red brown with fine grained D
gravel
1.0 ClI [Silty Clay: medium plasticity, brown red
5,14,16 H [>600
N=30 ] As above but grey brown with ironstone bands
__‘,,,f' —
2.0
] V bit refusal at 2.6m
[§) :::_-:: Siltstone: brown, low to medium strength, distinctly
- 30 |- weathered with ironstone bands

TC bit refusal at 3.3m

End of BH 6 at 3.3m

4.0
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GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Tel: (02) 96798733  Fax: (02) 96798744

Borehole Report

Borehole no: 7

Client: Gran Associates Pty Ltd
Project: Proposed Amity College
Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job no: JC18322A
Date: 23/4/18
Logged by: SG

Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 95.4m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
c x
5 | £ g¢
- Q © — = 4
g E | e s | 2| @
- s 9 _ %) o . - 1S k) @
° = - = 7] c
2181 ¢e 5 qm{ § s g 0T Plastici Miter!&lll Discrlptlf)n' | g 8 g g Structure and Additional
T =3 g (2 = = 2 Soil Type, Plasticity or artl'c e Characteristic, colour, secondary | o 3 2 Observations
= | o g o a L 8 and minor component 2181|5
= D = Q o
o a - o 3
z s |2 2|z |32
° |3 3k
> | o | > 5 }| Topsoil: Clayey Silt: low liquid limit, brown with trace D
- | x of fine grained gravel
z | o ] CH |[Silty Clay: high plasticity, red brown D
1.0
10,16,18 ;f/"' H
N=34 ClI [Silty Clay: medium plasticity, grey brown with trace

of ironstaining and ironstone bands

2.0
8,12,18 ] B
/40mm ,f V bit refusal at 2.8m

o N>30| 30 [--- Siltstone: grey, low to medium strength, extremely SPT bouncing at 2.84m

- --- weathered to distinctly weathered with ironstaining
Hylal and clay bands

TC bit refusal at 3.6m

End of BH 7 at 3.6m

6.0

8.0
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Tel: (02) 96798733

Borehole Report

GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Fax: (02) 96798744

Borehole no: 8

Client: Gran Associates Pty Ltd

Project: Proposed Amity College

Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job no: JC18322A
Date: 23/4/18
Logged by: SG

Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 95.8m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
x
2|2 HE
Qo © — = 4
g E | < s|z|¢g
= _ a e = (%) A . A 1S @ @
E s|&l§ qm{ § s g 0T Plastici Miter!&lll Discrlptlf)n' | g 8 g g Structure and Additional
T =3 g (2 ‘g_ = 2 Soil Type, Plasticity or artl'ceC aracteristic, colour, secondary | o s | £ Observations
= | o g o A L 8 and minor component 2181|5
= - = [} o
5} 213 S| 2
z | 2 2|z |32
1S5 5| £
> | o | > E E| Topsoil: Clayey Silt: low liquid limit, brown with trace D
- | x of fine grained gravel
z | o | US0 CH |[Silty Clay: high plasticity, red brown D
1.0
6,11,13 ClI [Silty Clay: medium plasticity, red and grey H [>600
N=24
2.0
V bit refusal at 2.6m
[§) Siltstone: grey brown, low to medium strength,
~ extremely weathered to distinctly weathered

TC bit refusal at 3.1

4.0

End of BH 8 at 3.1m
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GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Tel: (02) 96798733  Fax: (02) 96798744

Borehole Report

Borehole no: 9

Client: Gran Associates Pty Ltd
Project: Proposed Amity College
Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job no: JC18322A
Date: 23/4/18
Logged by: SG

Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 96.1m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
x
2|2 HE
Qo © — = 4
8 E |2 s|z|s
el _|2 ¢ = 1) a . _ El2| B
E s|&l§ qm{ § s g 0T Plastici Miter!&lll Discrlptlf)n' | g 8 g g Structure and Additional
T =3 g (2 ‘g_ = 2 Soil Type, Plasticity or artl'ceC aracteristic, colour, secondary | o s | £ Observations
= | o g o A L 8 and minor component 2181|5
= - = [} o
o a - o 3
z < | 2 2 |la |2
= c
°15 Sz
> | o | > §| |§| Topsoil: Clayey Silt: low liquid limit, brown with trace D
- | x of fine grained gravel
z | o CH |[Silty Clay: high plasticity, red brown D
1.0
9,18,24 | Cl [Silty Clay: medium plasticity, grey brown with H [>600
N=42 ] ironstaining and trace of ironstone bands
I -
2.0 j’}f |
%
V bit refusal at 2.8m
(8} 30 |=-- Siltstone: grey brown, low to medium strength,
= - extremely weathered to distinctly weathered
':':': TC bit refusal at 3.6m
] End of BH 9 at 3.6m
4.0
5.0
6.0
7.0
8.0
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Tel: (02) 96798733

Borehole Report

GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Fax: (02) 96798744

Borehole no: 10

Client: Gran Associates Pty Ltd

Project: Proposed Amity College

Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job no: JC18322A

Date: 23/4/18
Logged by: SG

Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 96.3m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
c x
5 | £ g¢
Qo © — = 4
g £ L s |23
- s 9 = ) ] . - < k) @
° = - = 7] c
218]1]¢g 5 qm{ g’ S 8 i lastici Materya: Discrlptl('Jn' | 8 2 g Structure and Additional
i =3 g (2 = = 2 Soil Type, Plasticity or Partl'c e Characteristic, colour, secondary o 3 2 Observations
= | o g o a L 8 and minor component 2181|5
= = = Q o
S ) 3 S| 2
= s |2 =2 |3 |2
‘= c
°15 Sz
> | o | > E E| Topsoil: Clayey Silt: low liquid limit, brown with trace D
- | x of fine grained gravel
z | o CH |[Silty Clay: high plasticity, red brown with trace of fine D | Vst
grained gravel
1.0
7,8,10
N=18 ClI [Silty Clay: medium plasticity, grey red with fine H [>600

v grained gravel
2.0 As above but grey with ironstaining and fine to
medium grained gravel
- V bit refusal at 2.6m

3.0

4.0

End of BH 10 at 2.6m
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Tel: (02) 96798733

Borehole Report

GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Fax: (02) 96798744

Borehole no: 11

Client: Gran Associates Pty Ltd

Project: Proposed Amity College

Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job no: JC18322A
Date: 23/4/18
Logged by: SG

Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 97.1m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
x
2|2 HE
- Q © — = 4
g E | < s|z|¢g
= _ a e = (%) A . A 1S @ @
E N ] % °m’, § S g i lastici Mater!&lll Discrlptlf)n' | 8 a g Structure and Additional
i =3 g (2 = = 2 Soil Type, Plasticity or Partl'c e Characteristic, colour, secondary o 3 2 Observations
= | o g o a L 8 and minor component 2181|5
= D = Q o
o a - o 3
z < | 2 2|l | 2
1S5 5| £
> | o | > E |E| Topsoil: Clayey Silt: low liquid limit, brown with trace D
- | x of fine grained gravel
z | o DB CH |[Silty Clay: high plasticity, red brown with fine D
grained gravel
1.0 Cl [Silty Clay: medium plasticity, grey brown with
8,15,17 ironstaining and ironstone bands H
N=32
_/" f—
2.0
11,15,22] ] B
/60mm SPT bouncing at 2.86m
o N>37 30 |[=-- Siltstone: grey brown, low to medium strength, V bit refusal at 2.9m
~ - - extremely weathered to distinctly weathered
- TC bit refusal at 3.4m
End of BH 11 at 3.4m
4.0
5.0
6.0
7.0
8.0
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Tel: (02) 96798733

Borehole Report

GeoEnviro Consultancy Pty Ltd

L Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Fax: (02) 96798744

Borehole no: 12

Client: Gran Associates Pty Ltd

Project: Proposed Amity College

Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job no: JC18322A
Date: 23/4/16
Logged by: SG

Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 96.9m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
c 3| o
— o
@ g .§ = E Ef_
3| % TG 5|3 Material Descript £l2]¢
slgl]s ED° = 5 < ) . aterial escription o8 g Structure and Additional
= al|l s | 2 = = O | Soil Type, Plasticity or Particle Characteristic, colour, secondary | o | 2 =1 .
Q S|z @ 53 « = = > Observations
=1 d g o 8 8 3 and minor component 21815
° g Re] o *G-'U': o
z < | 2 2|5 |2
I 5| £
> | o | > 5 /5| Topsoil: Clayey Silt: low liquid limit, brown
- | x CH |[Silty Clay: high plasticity, red brown D | Vst
z | o
1.0 ClI [Silty Clay: medium plasticity, grey and red with
4,8,10 ? ironstone gravel bands
N=18 H |>600
s
2.0
- V bit refusal at 2.8m
[§) 3.0 :—:—:— Siltstone: grey brown, low to medium strength,
— ] extremely weathered to distinctly weathered

TC bit refusal at 3.6m

7.0

End of BH 12 at 3.6m
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GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Tel: (02) 96798733  Fax: (02) 96798744

Borehole Report Borehole no: 13

Client: Gran Associates Pty Ltd Job no: JC18322A

Project: Proposed Amity College Date: 23/4/18

Location: 85 Byron Road and 63 Ingleburn Road Leppington Logged by: SG
Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 96.5m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
x
o -E
y 2|8 2| 2|2
% [3) _ (% % % % %
e | . Q ? ' -
E s|&l§ qm{ § s g 0T Plastici Miter!&lll Discrlptlf)n' | g 8 E’ g Structure and Additional
g =3 g (2 ‘g_ = bt Soil Type, Plasticity or artl'ce Characteristic, colour, secondary % % E Observations
2] g L a £ 8 and minor component 3 s @
S 2z ol |5
= s [ 2 =|3 |2
1S5 5| £
> | o | > §| |§| Topsoil: Clayey Silt: low liquid limit, brown with trace D
- | x of fine grained gravel
z|o CI-CH|Silty Clay: medium to high plasticity, red brown with D
fine grained gravel
1.0
4,18 ClI [Silty Clay: medium plasticity, grey with ironstaining H [>600] SPT bouncing at 1.2m
§) /50mm and ironstone bands V bit refusal at 1.2m
- N>18
2.0 i
= Siltstone: grey brown, low to medium strength,
r——- extremely weathered to distinctly weathered
End of BH 13 at 2.5m
3.0
4.0
5.0
6.0
7.0
8.0
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Tel: (02) 96798733

Borehole Report

GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Fax: (02) 96798744

Borehole no: 14

Client: Gran Associates Pty Ltd

Project: Proposed Amity College

Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job no: JC18322A
Date: 23/4/18
Logged by: SG

Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 95.9m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
x
c
5 | £ g¢
Qo © — = 4
g E | £ s|2)|s@
- s 9 = ) ‘@ . - < k) @
- e 3 ] < -
2181 ¢e 5 qm{ § & g Soil T Plastici M.’;te:lall I?:iscm?m.)r:. | g 8 g g Structure and Additional
2 % g ] 2 ‘g_ = = oil Type, Plasticity or Part IFI e aracteristic, colour, seconaary g % ks Observations
= | o g 2 a 2 8 and minor component 2121|656
= - = [} o
5} 213 S| 2
z | 2 2|z |32
‘= c
°15 Sz
> | o | > E |E| Topsoil: Clayey Silt: low liquid limit, brown D
- |l x CH |[Silty Clay: high plasticity, red brown D
z | o | DB g
1.0 Cl [Silty Clay: medium plasticity, grey brown
8,15,22 H [>600
N=37
V bit refusal at 1.6m
End of BH 14 at 1.6m
2.0
3.0
4.0
5.0
6.0
7.0
8.0
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Tel: (02) 96798733

Borehole Report

GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Fax: (02) 96798744

Borehole no: 15

Client: Gran Associates Pty Ltd

Project: Proposed Amity College

Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job no: JC18322A

Date: 24/4/18

Logged by: SG

Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 97.4m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
x
2|2 A
Qo © — = 4
g E | < s|z|¢g
el _ |2 ¢ o » |8 . - £l8|®
E s|&l§ qm{ § s g 0T Plastici Miter!&lll Discrlptlf)n' | g 8 g g Structure and Additional
T =3 g o 2 ‘g_ = bt Soil Type, Plasticity or artl'ce Characteristic, colour, secondary | o s | £ Observations
= | o g o A L 8 and minor component 2181|5
e = o I
o a - o 3
z s |2 2|z |32
= c
°15 Sz
> | o | > §| |§| Topsoil: Clayey Silt: low liquid limit, brown D
- @
z|o DS CH |[Silty Clay: high plasticity, red brown D | H)
1.0
b Cl |Silty Clay: medium plasticity, grey brown with fine V bit refusal at 1.2m
o Sl grained gravel
~ ety Siltstone: grey brown, low to medium strength,

extremely weathered to distinctly weathered

TC bit refusal at 1.8m

4.0

End of BH 15 at 1.8m
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GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Tel: (02) 96798733  Fax: (02) 96798744

Borehole Report Borehole no: 16

Client: Gran Associates Pty Ltd Job no: JC18322A

Project: Proposed Amity College Date: 24/4/18

Location: 85 Byron Road and 63 Ingleburn Road Leppington Logged by: SG
Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 97.1m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
x
2|2 AE
Qo © — = 4
g ; g o =z §
el _|2 ¢ = %) a ! _ El2| B
E s|&l§ qm{ § s g 0T Plastici Miter!&lll Discrlptlf)n' | g 8 g g Structure and Additional
T =3 g (2 ‘g_ = 2 Soil Type, Plasticity or artl'ceC aracteristic, colour, secondary | o s | £ Observations
= | o g o A L 8 and minor component 2181|5
= - = [} o
5} 213 S| 2
z | 2 = |z |2
= c
°15 Sz
> | o | > 5 |§| Topsoil: Clayey Silt: low liquid limit, brown
- |l x CH |[Silty Clay: high plasticity, red brown D
=z (] P
1.0 Cl [Silty Clay: medium plasticity, grey brown
5,18,19 H
N=27
V bit refusal at 1.6m

Siltstone: grey brown, low to medium strength,
extremely weathered to distinctly weathered

End of BH 16 at 2.0m

4.0
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Tel: (02) 96798733

Borehole Report

GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Fax: (02) 96798744

Borehole no: 17

Client: Gran Associates Pty Ltd

Project: Proposed Amity College

Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job no: JC18322A
Date: 24/4/18
Logged by: SG

Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 97.8m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
c x
5 | £ g¢
- Q © — = 4
g £ L s |23
- s 9 _ %) o . - 1S k) @
k] = - = 0 c
2181 ¢e 5 qm{ § & g Soil T Plastici M.’;te:lall I?:iscm?m.)r:. | g 8 g g Structure and Additional
2 % g ] 2 ‘g_ = = oil Type, Plasticity or Part I'C e aracteristic, colour, seconaary % = ks Observations
= | o g 2 a 2 8 and minor component 21215
= - = [} o
o a - o 3
= gl = |z |2
1S5 5| £
> o | > DS Fill: Clayey Silt/Gravelly Silt: low liquid limit, brown D Driveway
- | x with crushed rock and a trace of brick fragments
z | o DS CH |[Silty Clay: high plasticity, red brown D
1.0 Cl [Silty Clay: medium plasticity, grey brown
15,12 H SPT bouncing at 1.17m
/20mm V bit refusal at 1.3m
[§) N>12 it Siltstone: grey brown, low to medium strength,
- - extremely weathered to distinctly weathered
2.0 ey TC bit refusal at 2.0m
End of BH 17 at 2.0m
3.0
4.0
5.0
6.0
7.0
8.0

c:\\Lab\report\R007

Form no. R007/Ver04/06/10




GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Tel: (02) 96798733  Fax: (02) 96798744

Borehole Report

Borehole no: 18

Client: Gran Associates Pty Ltd
Project: Proposed Amity College
Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job no: JC18322A
Date: 24/4/18
Logged by: SG

Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 98.0m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
x
c
5 | £ g¢
Qo © — = 4
g E | £ s|2)|s@
- 5 9 ~ ) @ . - |2 | @
k] = — S %] = .
2 IS ] % qm{ g’ S 8 i |astici Materya: Discrlptl('Jn' | 8 8 g Structure and Additional
i =3 g (2 = = 2 Soil Type, Plasticity or Partl'c e Characteristic, colour, secondary o 3 2 Observations
= | o g o a L 8 and minor component 2181|5
= D = Q o
o a - o 3
z s |2 2|z |32
1S5 5| £
> | = | > Fill: Gravelly Silt: low liquid limit, dark grey D Driveway
- @
z | o CH [Silty Clay: high plasticity, red brown with fine grained D
gravel
1.0 Cl [Silty Clay: medium plasticity, grey brown with
3,10,19 ironstaining and fine grained gravel H [>600
N=29
V bit refusal at 1.6m
End of BH 18 at 1.6m
2.0
3.0
4.0
5.0
6.0
7.0
8.0
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Tel: (02) 96798733

Borehole Report

GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Fax: (02) 96798744

Borehole no:19

Client: Gran Associates Pty Ltd

Project: Proposed Amity College

Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job no: JC18322A
Date: 24/4/18
Logged by: SG

Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 97.7m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
x
N -
a £ 8 = N
% Q (%‘ % % % %
= - = [ i inti c
E s|&l§ qm{ § s g 0T Plastici Miter!&lll Discrlptlf)n' | g 8 g g Structure and Additional
g =3 g (2 ‘g_ = 2 Soil Type, Plasticity or artl'ce Characteristic, colour, secondary % % E Observations
2] g L a £ 8 and minor component 3 s @
5] 2 o o |l g |
= gl = |z |2
O g § %
> | o | > /H Topsoil: Clayey Silt: low liquid limit, brown with fine D
- | x grained gravel
z | o CH [Silty Clay: high plasticity, red brown with fine grained D | Vst
gravel
1.0
3,4,6 450
N=10 < ClI [Silty Clay: medium plasticity, grey with ironstaining H | 600
2.0
V bit refusal at 2.4m
o --- Siltstone: grey brown, low to medium strength,
- gy extremely weathered to distinctly weathered

3.0

TC bit refusal at 3.0m

4.0

End of BH 19 at 3.0m
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Tel: (02) 96798733

Borehole Report

GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Fax: (02) 96798744

Borehole no: 20

Client: Gran Associates Pty Ltd

Project: Proposed Amity College

Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job no: JC18322A
Date: 24/4/18
Logged by: SG

Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 98.3m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
_|s il
) 2|8 Rk
8 £ slz|s
= _ a e — %) o . A c @ |5}
E 2| e 5 qm{ g’ S 8 i lastici Materya: Discrlptl('Jn' | 8 2 g Structure and Additional
i =3 g (2 ‘g_ = 2 Soil Type, Plasticity or Partl'c e Characteristic, colour, secondary % % E Observations
= | o g L a £ 8 and minor component 3 s @
o a - o 3 o
z s | 2 2|5z |2
1S5 5| £
> | o | > Topsoil/Fill: Gravelly Clayey Silt: brown D Driveway
- | x s CH [Silty Clay: high plasticity, red brown with fine grained D
z | o gravel
1.0 ClI [Silty Clay: medium plasticity, grey brown with fine gravel H
6,12,18 gravel and ironstone bands
/70mm ] As above but with siltstone bands SPT bouncing at 1.37m
N>30 V bit refusal at 1.6m
(8} Siltstone/Shale: grey brown, low to medium strength,
- extremely weathered to distinctly weathered

TC bit refusal at 2.4m

6.0

8.0

End of BH 20 at 2.4m
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GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Tel: (02) 96798733  Fax: (02) 96798744

Borehole Report

Borehole no: 21

Client: Gran Associates Pty Ltd
Project: Proposed Amity College
Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job no: JC18322A

Date: 24/4/18

Logged by: SG

Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 97.8m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
x
2|2 AE
Qo © — = 4
g ; g o =z §
el _|2 ¢ = %) a ! _ El2| B
E s|&l§ qm{ § & g Soil T Plastici M.’;te:lall I?:iscm?m.)r:. | g 8 g g Structure and Additional
2 % g ] 2 ‘g_ = = oil Type, Plasticity or Part I'C e aracteristic, colour, seconaary g = ks Observations
= | o g 2 a 2 8 and minor component 21215
= - = [} o
5} 213 S| 2
z | 2 = |z |2
1S5 5| £
> | o | > Topsoil/fill: Clayey Silt: brown a trace of plastic D
- | x ; CH |[Silty Clay: high plasticity, red brown D
z ] (H)
Cl [Silty Clay: medium plasticity, grey brown with fine V bit refusal at 0.9m
grained gravel
[§) Siltstone: grey brown, low to medium strength,
= extremely weathered to distinctly weathered TC bit refusal at 1.4m
End of BH 21 at 1.4m
2.0
3.0
4.0
5.0
6.0
7.0
8.0
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Tel: (02) 96798733

Borehole Report

GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Fax: (02) 96798744

Borehole no: 22

Client: Gran Associates Pty Ltd

Project: Proposed Amity College

Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job no: JC18322A
Date: 24/4/18
Logged by: SG

Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 97.5m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
x
2|2 HE
Qo © — = 4
8 E| = s|z|sg
= _ a e = (%) A . A 1S @ @
E s|&l§ qm{ § & g Soil T Plastici M.’;te:lall I?:iscm?m.)r:. | g 8 g g Structure and Additional
2 % g ] 2 ‘g_ = = oil Type, Plasticity or Part I'C e aracteristic, colour, seconaary g = ks Observations
= | o g 2 a 2 8 and minor component 21215
= - = [} o
5} 213 S| 2
= s |2 =2 |3 |2
‘= c
°15 Sz
> | o | > 5 | Topsoil: Clayey Silt: low liquid limit, brown
- |l x CH |[Silty Clay: high plasticity, red brown D
z | o
1.0 Cl [Silty Clay: medium plasticity, grey brown
14,14,22 H
N=36 s V bit refusal at 1.4m
o - Siltstone: grey brown, low to medium strength,
— I Mptoly extremely weathered to distinctly weathered
20 |-
e TC bit refusal at 2.2m
End of BH 22 at 2.2m
3.0
4.0
5.0
6.0
7.0
8.0
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Tel: (02) 96798733

Borehole Report

GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Fax: (02) 96798744

Borehole no: 23

Client: Gran Associates Pty Ltd

Project: Proposed Amity College

Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job no: JC18322A

Date: 24/4/18

Logged by: SG

Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 97.2m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
x
2|2 AE
Qo © — = 4
g ; g o =z §
el _|2 ¢ = 1) a . _ El2| B
E s|&l§ qm{ § s g 0T Plastici Miter!&lll Discrlptlf)n' | g 8 g g Structure and Additional
T =3 g (2 ‘g_ = bt Soil Type, Plasticity or artl'ceC aracteristic, colour, secondary | o s | £ Observations
= | o g o A L 8 and minor component 2181|5
= - = [} o
o a - o 3
z s |2 2|z |32
= c
°15 Sz
> | = | > Topsoil/fill: Clayey Silt: low liquid limit, brown D Driveway
- | x - with crushed rock with an asphalt lump
z | o ] CH |Silty Clay: high plasticity, red brown D
ClI [Silty Clay: medium plasticity, grey brown with fine to H) V bit refusal at 0.9m
1.0 =4z medium grained gravel
[§) iyt Siltstone: grey brown, low to medium strength,
- | extremely weathered to distinctly weathered TC refusal at 1.5m
End of BH 23 at 1.5m
2.0
3.0
4.0
5.0
6.0
7.0
8.0
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Tel: (02) 96798733

Borehole Report

GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Fax: (02) 96798744

Borehole no: 24

Client: Gran Associates Pty Ltd

Project: Proposed Amity College

Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job no: JC18322A

Date: 24/4/18

Logged by: SG

Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 97.0m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
c x
5 | £ g¢
Qo © — = 4
g E | e s | 2| @
- s 9 = ) ] . - < k) @
° = - = 7] c
218]1]¢g 5 qm{ g’ S 8 i lastici Mater!élll Discrlptl('Jn' | 8 2 g Structure and Additional
i =3 g (2 = = 2 Soil Type, Plasticity or Partl'c e Characteristic, colour, secondary o 3 Z Observations
= | o g o a L 8 and minor component 2181|5
= - = [} o
S ) 3 Sl B
z | 2 = |z |2
= c
°15 Sz
> =2 | > Topsoil/fill: Clayey Silt: low liquid limit, brown D
- | x with some gravel
z|o [ cH [silty Clay: high plasticity, red brown D
—] (H) |
1.0 Cl |Silty Clay: medium plasticity, grey brown V bit refusal at 0.9m
End of BH 24 at 0.9m
2.0
3.0
4.0
5.0
6.0
7.0
8.0
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Tel: (02) 96798733

Borehole Report

GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Fax: (02) 96798744

Borehole no: 25

Client: Gran Associates Pty Ltd

Project: Proposed Amity College

Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job no: JC18322A
Date: 24/4/18
Logged by: SG

Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 97.4m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
x
2|2 HE
Qo © — = 4
8 E | £ s|z|s
= _ a e = (%) A . A 1S @ @
E 2|2 % ¢ § S = . . Mater!al Descnptl(')n' S a g Structure and Additional
= S < |»n % = = o Soil Type, Plasticity or Particle Characteristic, colour, secondary | o = g Observations
=|a|> g o a g1 3 and minor component 21215
= = = Q o
5] @ 3 CH B
z | 2 2|z |32
= c
°15 Sz
> | = | > Topsoil/Fill: Clayey Silt: low liquid limit, brown D
- @
z | o | US0 - CH |[Silty Clay: high plasticity, red brown D
1.0 170 Cl [Silty Clay: medium plasticity, grey brown V bit refusal at 1.0m
o -~ Siltstone: grey brown, low to medium strength,
- _ distinctly weathered
gt TC bit refusal at 1.6m
End of BH 25 at 1.6m
2.0
3.0
4.0
5.0
6.0
7.0
8.0

c:\\Lab\report\R007

Form no. R007/Ver04/06/10




GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Tel: (02) 96798733  Fax: (02) 96798744

Borehole Report

Borehole no: 26

Client: Gran Associates Pty Ltd
Project: Proposed Amity College
Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job no: JC18322A
Date: 24/4/18
Logged by: SG

Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 98.4m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
x
c
5 | £ g¢
Qo © — = 4
g E | £ s|2)|s@
- S 9 ~ ) 7 ) . = 7 I
- e 3 2 < -
2181 ¢e 5 qm{ § s g 0T Plastici Miter!&lll Discrlptlf)n' | g 8 g g Structure and Additional
T =3 g (2 ‘g_ = 2 Soil Type, Plasticity or artl'ceC aracteristic, colour, secondary | o s | £ Observations
= | o g o A L 8 and minor component 2181|5
= D = Q o
o a - o 3
z s |2 2|z |32
1S5 5| £
> | = | > DS G Topsoil: Clayey Silt: low liquid limit, brown D
e il
z|o[TDs A1 CH [silty Clay: high plasticity, red brown D
Cl |Silty Clay: medium plasticity, brown and grey with
1.0 ironstaining
3,912 H [>600
N=21

As above with siltstone bands

V bit refusal at 2.2m

Siltstone: grey brown, low to medium strength,
extremely weathered to distinctly weathered

TC bit refusal at 3.0m

End of BH 26 at 3.0m

4.0
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GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Tel: (02) 96798733  Fax: (02) 96798744

Borehole Report

Borehole no: 27

Client: Gran Associates Pty Ltd
Project: Proposed Amity College
Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job no: JC18322A
Date: 24/4/18
Logged by: SG

Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 96.2m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
x
2| HE
Qo © — = 4
g Ef& slz|8
= _ a e = (%) A . A 1S @ @
E 2| e 5 qm{ g’ S 8 i lastici Materya: Discrlptl('Jn' | 8 2 g Structure and Additional
i =3 g (2 = = 2 Soil Type, Plasticity or Partl'c e Characteristic, colour, secondary o 3 2 Observations
= | o g o a L 8 and minor component 2181|5
= - = [} o
5} ) ° S| 2
z | 2 = |z |2
1S5 5| £
> | o | > E E| Topsoil: Clayey Silt: low liquid limit, brown D
- | x CH [Silty Clay: high plasticity, red brown with fine grained D
z | o gravel
1.0 ClI [Silty Clay: medium plasticity, grey with ironstaining
8,12,14 H |>600
N=26
— -
—1 =
2.0 -ff -
V bit refusal at 2.7m
o 3.0 -:-:-: Siltstone: grey brown, low to medium strength,
- pintatl extremely weathered to distinctly weathered

TC bit refusal at 3.4m

End of BH 27 at 3.4m
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Tel: (02) 96798733

Borehole Report

GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Fax: (02) 96798744

Borehole no: 28

Client: Gran Associates Pty Ltd

Project: Proposed Amity College

Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job no: JC18322A

Date: 24/4/18

Logged by: SG

Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 95.3m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
c x
5 | £ g¢
Qo © — = 4
g £ L s |23
- s 9 = ) ] . - < k) @
k] = - = 0 c
2181 ¢e 5 qm{ § & g Soil T Plastici M.’;te:lall I?:iscm?m.)r:. | g 8 g g Structure and Additional
2 % g ] 2 ‘g_ = = oil Type, Plasticity or Part I'C e aracteristic, colour, seconaary % = ks Observations
= | o g 2 a 2 8 and minor component 21215
= = = Q o
5} 213 S| 2
= s |2 =2 |3 |2
1S5 5| £
> o | > DS Fill: Clayey Silt/Silty Clay: low liquid limit, brown with D
- | x Asbestos and tile fragments
z ] DS
- CI-CH|Silty Clay: medium to high plasticity, grey brown with
1.0 ironstaining
511,11
N=22 ClI [Silty Clay: medium plasticity, grey with ironstaining H [>600

V bit refusal at 1.9m

Siltstone/Shale: grey brown, low to medium strength,
extremely weathered to distinctly weathered

TC bit refusal at 3.2m

End of BH 28 at 3.2m
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GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Tel: (02) 96798733  Fax: (02) 96798744

Borehole Report

Borehole no: 29

Client: Gran Associates Pty Ltd
Project: Proposed Amity College
Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job no: JC18322A
Date: 30/4/18
Logged by: SG

Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 94.6m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
x
2| HE
- Q © — = 4
g E | < g|z|s
= _ a e = (%) A . A c @ |73}
E N ] % °m’, § S g 0T Plastici M?Dter!élll Discrlptlf)n' | d 8 a g Structure and Additional
g =3 g (2 ‘g_ = 2 Soil Type, Plasticity or artl'ceC aracteristic, colour, secondary % % E Observations
2] g L a £ 8 and minor component 3 s @
o a - o 3 o
z s |2 2|z |32
) = § g
> | = | > §| |§| Topsoil: Clayey Silt: low liquid limit, brown with trace of D
- | x fine grained gravel
z|o ] CI-CH|Silty Clay: medium to high plasticity, red brown/grey D
1.0 H [>600] SPT bouncing at 1.19m
12,18 e Cl |Silty Clay: medium plasticity, grey with ironstaining and V bit refusal at 1.2m
o /40mm |~ - ironstone bands
- N>18 - Siltstone: grey brown, low to medium strength, extremely TC bit refusal at 1.7m
] == weathered to distinctly weathered
2.0 End of BH 29 at 1.7m
3.0
4.0
5.0
6.0
7.0
8.0
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GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Tel: (02) 96798733  Fax: (02) 96798744

Borehole Report

Borehole no: 30

Client: Gran Associates Pty Ltd
Project: Proposed Amity College
Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job no: JC18322A
Date: 30/4/18
Logged by: SG

Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 95.8m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
x
c
5 | £ g¢
- Q © — = 4
8 E | & s | 2| @
- s 9 = ) a . - < k) @
° = - = 7] c "
2181 ¢e 5 qm{ § s g 0T Plastici Miter!&lll Discrlptlf)n' | g 8 g g Structure and Additional
g =3 g (2 ‘g_ -5 2 Soil Type, Plasticity or artl'ceC aracteristic, colour, secondary % % E Observations
2] g L a £ 8 and minor component 3 s S
S 2z ol |5
z | 2 2|z |32
1S5 5| £
> | o | > b1 Topsoil: Clayey Silt: low liquid limit, brown D
|- i
z|o _f CI-CH|Silty Clay: medium to high plasticity, red brown D
Us0
1.0 Cl [Silty Clay: medium plasticity, grey brown V bit refusal at 1.2m
16,16 H |>600] SPT bouncing at 1.27m
) /120mm i Siltstone: grey brown, low to medium strength, extremely
= N>16 Nalialy weathered to distinctly weathered
ity TC bit refusal at 1.8m
2.0 End of BH 30 at 1.8m
3.0
4.0
5.0
6.0
7.0
8.0
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GeoEnviro Consultancy Pty Ltd

Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Tel: (02) 96798733

Borehole Report

Fax: (02) 96798744

Borehole no: 31

Client: Gran Associates Pty Ltd

Project: Proposed Amity College

Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job no: JC18322A
Date: 30/4/18
Logged by: SG

Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 97.2m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
c x
s | 2 2 §
@i e 3 sl ==
k] z - = 7] i ioti c
2181 ¢e 5 qm{ § & g Soil T Plastici M.’;te:lall I?:iscm?m.)r:. | g 8 g g Structure and Additional
g = g 2 g ?,‘ § = oil Type, Plasticity or Parf IFI e Characteristic, colour, secondary % % E Observations
n 8 ° a £ 8 and minor component 3 £l 5
S 2z ol |5
z | 2 = |z |2
1S5 5| £
> | o | > DS ALY Topsoil: Clayey Silt: low liquid limit, brown D
e |
z|o DS ] CI-CH|Silty Clay: medium to high plasticity, red grey D
— - —
1.0
8,12,19 ClI [Silty Clay: medium plasticity, grey with ironstaining H [>600
N=31
V bit refusal at 1.6m
[§) Siltstone: grey brown, low to medium strength, extremely
- weathered to distinctly weathered

TC bit refusal at 2.6m

4.0

End of BH 31 at 2.6m
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GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Tel: (02) 96798733  Fax: (02) 96798744

Borehole Report Borehole no: 32

Client: Gran Associates Pty Ltd Job no: JC18322A

Project: Proposed Amity College Date: 30/4/18

Location: 85 Byron Road and 63 Ingleburn Road Leppington Logged by: SG
Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 97.9m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
x
2| HE
Qo © — = 4
g ; g o =z §
el _|2 ¢ = %) a ! _ El2| B
E 2| e 5 qm{ g’ S 8 i lastici Materya: Discrlptl('Jn' | 8 2 g Structure and Additional
i =3 g (2 = = 2 Soil Type, Plasticity or Partl'c e Characteristic, colour, secondary o 3 2 Observations
= | o g o a L 8 and minor component 2181|5
= - = [} o
S ) ° S| 2
z | 2 = |z |2
= c
°15 Sz
> | o | > g ;| Topsoil: Clayey Silt: low liquid limit, brown D
- @
z | o ] CI-CH|Silty Clay: medium to high plasticity, red brown D
1.0 ClI [Silty Clay: medium plasticity, grey with ironstaining
5,13,17 H [>600
N=30
V bit refusal at 1.6m
o
- 2.0

plinliy Siltstone: grey brown, low to medium strength, extremely
piatiall weathered to distinctly weathered

End of BH 32 at 2.5m

4.0
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GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Tel: (02) 96798733  Fax: (02) 96798744

Borehole Report Borehole no: 33

Client: Gran Associates Pty Ltd Job no: JC18322A

Project: Proposed Amity College Date: 30/4/18

Location: 85 Byron Road and 63 Ingleburn Road Leppington Logged by: SG
Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 98.9m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
x
o -E
P 2|8 2| 2|2
gl - |&]s 2L
= o = 7] . o 2
E sle|§ @ § s |38 ) . Mater!al Descrlptlgn' S g g Structure and Additional
T =3 g (] % = = bt Soil Type, Plasticity or Particle Characteristic, colour, secondary | o s | £ Observations
= | a g 2 8 £ 8 and minor component 2 % S
] a o o 7 o
z | 2 2|5 |2
1S5 5| £
> | 2| > E Bl Topsoil: Clayey Silt: low liquid limit, brown D
- @
z | o DS CI-CH|Silty Clay: medium to high plasticity, red brown D
1.0 [~ ClI [Silty Clay: medium plasticity, grey with ironstaining
7,12,15 H [>600
N=27
] V bit refusal at 1.9m
20 ==
o - Siltstone: grey brown, low to medium strength, extremely
= - weathered to distinctly weathered
- TC bit refusal at 2.8m
3.0 End of BH 33 at 2.8m
4.0
5.0
6.0
7.0
8.0
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Tel: (02) 96798733

Borehole Report

GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Fax: (02) 96798744

Borehole no: 34

Client: Gran Associates Pty Ltd

Project: Proposed Amity College

Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job no: JC18322A
Date: 30/4/18
Logged by: SG

Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 100.9m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
x
2| HE
- Q © — = 4
g E | < s|z|¢g
- |z e - %) @ . s 1S 2 | @
E 2| e 5 qm{ g’ S 8 i lastici Materya: Discrlptl('Jn' | 8 2 g Structure and Additional
i =3 g (2 = = 2 Soil Type, Plasticity or Partl'c e Characteristic, colour, secondary o 3 2 Observations
= | o g o a L 8 and minor component 2181|5
= - = [} o
o a - o 2
z s |2 2|z |32
1S5 5| £
> | o | > §| |§| Topsoil: Clayey Silt: low liquid limit, brown D
- @
z | o ] CH |[Silty Clay: high plasticity, red brown D
1.0 ClI [Silty Clay: medium plasticity grey with ironstaining H |>600] SPT bouncing at 1.35m
511,12 V bit refusal at 1.4m
/50mm e
I3 N>23 -] Shale/Siltstone: grey brown, low to medium strength,
~ A extremely weathered to distinctly weathered
2.0 = TC bit refusal at 2.0m
End of BH 34 at 2.0m
3.0
4.0
5.0
6.0
7.0
8.0
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Tel: (02) 96798733

Borehole Report

GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Fax: (02) 96798744

Borehole no: 35

Client: Gran Associates Pty Ltd

Project: Proposed Amity College

Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job no: JC18322A
Date: 30/4/18
Logged by: SG

Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 99.8m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
x
2| HE
Qo © — = 4
8 E |2 s|2|8
- |z e - %) @ . s 1S 2 | @
E s|&l§ qm{ § s g 0T Plastici Miter!&lll Discrlptlf)n' | g 8 g g Structure and Additional
T =3 g (2 ‘g_ = 2 Soil Type, Plasticity or artl'c e Characteristic, colour, secondary | o = Z Observations
= | o g o A L 8 and minor component 2181|5
= A = [7) o
o a - o 2
z s | 2 2|5z |2
1S5 5| £
> | o | > §| |§| Topsoil: Clayey Silt: low liquid limit, brown D
- | x - —
z | o DS CH |[Silty Clay: high plasticity, red brown D
1.0 ClI [Silty Clay: medium plasticity grey with ironstaining H |>600
8,14,18 V bit refusal at 1.4m
/20mm
[§) N>32 Shale/Siltstone: grey brown, low to medium strength,
~ extremely weathered to distinctly weathered

TC bit refusal at 2.1m

4.0

End of BH 35 at 2.1m
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GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Tel: (02) 96798733  Fax: (02) 96798744

Borehole Report Borehole no: 36

Client: Gran Associates Pty Ltd Job no: JC18322A

Project: Proposed Amity College Date: 30/4/18

Location: 85 Byron Road and 63 Ingleburn Road Leppington Logged by: SG
Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 97.8m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
x
2|2 HE
- Q © — = 4
8 E |2 s|2|8
el _|2 ¢ = 1) a . _ El2| B
E sle|§ qm{ § s |38 ) . Mater!al Descrlptlgn' S g g Structure and Additional
T =3 g o 2 = = bt Soil Type, Plasticity or Particle Characteristic, colour, secondary | o s | £ Observations
= | o g o a L 8 and minor component 2181|5
= - = [} o
o a - o 3
< s |2 2|z |32
= c
°15 Sz
> | = | > E E| Topsoil: Clayey Silt: low liquid limit, brown
- | x Cl [Silty Clay: medium plasticity, grey red D
z | o
1.0
3,813 H [>600
N=21 7 Disturbed Sample Taken
] As above but with shale bands
2.0
’ V bit refusal at 2.4m
(8} I Syiote Shale/Siltstone: grey brown, low to medium strength,
- - extremely weathered to distinctly weathered
3.0 e - TC bit refusal at 3.0m
End of BH 36 at 3.0m
4.0
5.0
6.0
7.0
8.0
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GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Tel: (02) 96798733  Fax: (02) 96798744

Borehole Report Borehole no: 37

Client: Gran Associates Pty Ltd Job no: JC18322A

Project: Proposed Amity College Date: 30/4/18

Location: 85 Byron Road and 63 Ingleburn Road Leppington Logged by: SG
Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 96.4m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
x
s | 8 |8
Qo © — = 4
g ; g o =z §
= = 2 2 € 2 7 : o < @ 9]
E 2| e 5 qm{ g’ S 8 i lastici Materya: Discrlptl('Jn' | 8 E’ g Structure and Additional
i =3 g (2 = = 2 Soil Type, Plasticity or Partl'c e Characteristic, colour, secondary o 3 2 Observations
= | o g o a L 8 and minor component 2181|5
= - = [} o
o a - o 3
z s |2 2|z |32
= c
°15 Sz
> | o | > % Topsoil: Clayey Silt: low liquid limit, brown D
e il
z|o |1+ cH [silty Clay: high plasticity, red brown D
—1.F -
1.0
811,13 Cl [Silty Clay: medium plasticity, grey red with ironstaining H [>600
N=24 V bit refusal at 1.4m
@)
-
20 |~-- Shale/Siltstone: grey brown, low to medium strength,
= extremely weathered to distinctly weathered
- TC bit refusal at 2.4m
End of BH 37 at 2.4m
3.0
4.0
5.0
6.0
7.0
8.0
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Tel: (02) 96798733

Borehole Report

GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Fax: (02) 96798744

Borehole no: 38

Client: Gran Associates Pty Ltd

Project: Proposed Amity College

Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job no: JC18322A
Date: 30/4/18
Logged by: SG

Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 96.0m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
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2181 ¢e 5 qm{ § s g 0T Plastici Miter!&lll Discrlptlf)n' | g 8 g g Structure and Additional
T =3 g (2 ‘g_ = 2 Soil Type, Plasticity or artl'ce Characteristic, colour, secondary | o s | £ Observations
= | o g o A L 8 and minor component 2181|5
= D = Q o
o a - o 3
z s |2 2|z |32
1S5 5| £
> | = | > Topsoil/Fill: Clayey Silt: low liquid limit, brown D
- @
z|o 41 CH [silty Clay: high plasticity, red brown D
1.0
6,11,17 H |>600
N=28 ClI [Silty Clay: medium plasticity, grey red with ironstaining
7 -
2.0
V bit refusal at 2.2m
@) As above with siltstone bands
-

Siltstone: grey brown, low to medium strength,
extremely weathered to distinctly weathered

4.0

End of BH 38 at 3.0m
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GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Tel: (02) 96798733  Fax: (02) 96798744

Borehole Report Borehole no: 39
Client: Gran Associates Pty Ltd Job no: JC18322A
Project: Proposed Amity College Date: 30/4/18
Location: 85 Byron Road and 63 Ingleburn Road Leppington Logged by: SG
Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 97.1m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
= | & iles
8 I = | £ =
8 E| & gl 2|5
- s g = @ ) - El2|®
8 S 3 % 5 3 cg 3 Material Description é g g Structure and Additional
% § 3 |n % %_ % o Soil Type, Plasticity or Particle Characteristic, colour, secondary | o g g Observations
=33 g o a g1 3 and minor component 2 % S
° 7] - > L o
= glg =l¢|®
°|5 HE
> | o | > | % Topsoil: Clayey Silt: low liquid limit, brown D
e il
z|o ] CI-CH|Silty Clay: medium to high plasticity, red brown D
1.0_ ClI [Silty Clay: medium plasticity, grey red with ironstaining :
6,9,12 H |>600
N=21
_V bit refusal at 1.7m

Siltstone: grey brown, low to medium strength,
extremely weathered to distinctly weathered

TC bit refusal at 2.6m

End of BH 39 at 2.6m

4.0
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GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Tel: (02) 96798733  Fax: (02) 96798744

Borehole Report Borehole no: 40

Client: Gran Associates Pty Ltd Job no: JC18322A

Project: Proposed Amity College Date: 30/4/18

Location: 85 Byron Road and 63 Ingleburn Road Leppington Logged by: SG
Drill Model and Mounting: B80 Slope: 90° R.L. Surface: 98.5m
Hole Diameter: 100mm Bearing: Vertical Datum: AHD
x
2|2 HE
- Q © — = 4
g ; g o =z §
el _|2 ¢ = %) a ! _ El2| B
E s|ls|§ @ § s |38 ) . Mater!al Descrlptlgn' S g g Structure and Additional
T =3 g (] % = = bt Soil Type, Plasticity or Particle Characteristic, colour, secondary | o s | £ Observations
= | o g o a L 8 and minor component 2181|5
= = = Q o
5} 213 S| 2
z | 2 = |z |2
= c
°15 Sz
> | o | > b1 Topsoil: Clayey Silt: low liquid limit, brown D
|- K
z|o DB - CI-CH|Silty Clay: medium to high plasticity, red brown D
1.0 As above but grey brown
4,10,13 H |>600
N=23
-] Siltstone: grey brown, low to medium strength, V bit refusal at 1.6m
¢ _ = extremely weathered to distinctly weathered
- 20 |-

fate TC bit refusal at 2.2m

End of BH 40 at 2.2m

6.0

8.0
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Tel: (02) 96798733

Borehole Report

GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Fax: (02) 96798744

Borehole no: 41

Client: Gran Associates Pty Ltd

Project: Proposed Amity College

Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job no: JC18322A
Date: 4/4/19
Logged by: AT

Drill Model and Mounting: 5-tonne excavator Slope: 90° R.L. Surface: 101.6m
Hole Diameter: 200mm Bearing: Vertical Datum: AHD
x
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elsle|§ qm{ § s |38 ) . Mater!al Descrlptlgn' S g g Structure and Additional
T =3 g o 2 = = bt Soil Type, Plasticity or Particle Characteristic, colour, secondary | o s | £ Observations
= | o g o a L 8 and minor component 2181|5
= - = [} o
o a - o 3
z s |2 2|z |32
= c
°15 Sz
x| = | > DS g E Topsoil: Clayey Silt: low liquid limit, brown D
L - @
olz]|o DS CH |[Silty Clay: high plasticity, red brown M
>
< 10} ClI |Silty Clay: medium plasticity, grey brown D-M
— ’ -
DS T B
] As above but with shale bands
2.0
fd
- Shale/Siltstone: grey brown
3.0 End of BH 41 at 2.8m
4.0
5.0
6.0
7.0
8.0
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Tel: (02) 96798733

Borehole Report

GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Fax: (02) 96798744

Borehole no: 42

Client: Gran Associates Pty Ltd

Project: Proposed Amity College

Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job no: JC18322A
Date: 4/4/19
Logged by: AT

Drill Model and Mounting: 5-tonne excavator Slope: 90° R.L. Surface: 95.3m
Hole Diameter: 200mm Bearing: Vertical Datum: AHD
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D = g n 2 ‘g_ = = oil Type, Plasticity or artl'ce aracteristic, colour, secondary | o = 3 Observations
= | o g o A L 8 and minor component 2181|5
= - = [} o
<] 7 5 2 g
z s |2 = |z |2
= c
°15 Sz
x| = | > DS ; Topsoil: Clayey Silt: low liquid limit, brown D
w| - | x
olz]|o DS CH |[Silty Clay: high plasticity, red brown M
o)
< 1.0 ClI |Silty Clay: medium plasticity, grey brown D
DS

i

4.0

Shale: grey brown
End of BH 42 at 1.3m

Refusal at 1.3m
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Tel: (02) 96798733

Borehole Report

GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Fax: (02) 96798744

Borehole no: 43

Client: Gran Associates Pty Ltd

Project: Proposed Amity College

Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job no: JC18322A
Date: 4/4/19
Logged by: AT

Drill Model and Mounting: 5-tonne excavator Slope: 90° R.L. Surface: 95.7m
Hole Diameter: 200mm Bearing: Vertical Datum: AHD
x
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2181 ¢e 5 qm{ § s g Soil T Plastici Miter!&lll I?:iscm?m.)n. | g 8 g g Structure and Additional
D = g n 2 ‘g_ = = oil Type, Plasticity or artl'ce aracteristic, colour, secondary | o = 3 Observations
= | o g o A L 8 and minor component 2181|5
= D = Q o
o a - o 3
z s | 2 2|5z |2
= c
°15 Sz
x| = | > DS E Topsoil: Clayey Silt: low liquid limit, brown D-M
L - @
olz]|o DS CH |[Silty Clay: high plasticity, red brown D-M
>
< 1.0
Cl [Silty Clay: medium plasticity, brown
DS -
DS As above but grey D

Siltstone: grey brown,

3.0

4.0

End of BH 43 at 2.8m

Refusal at 2.4m
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Tel: (02) 96798733

Borehole Report

GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Fax: (02) 96798744

Borehole no: 44

Client: Gran Associates Pty Ltd

Project: Proposed Amity College

Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job no: JC18322A
Date: 4/4/19
Logged by: AT

Drill Model and Mounting: 5-tonne excavator Slope: 90° R.L. Surface: 95.6m
Hole Diameter: 200mm Bearing: Vertical Datum: AHD
x
c
5 | £ g¢
Qo © — = 4
3 E | £ s|2z2|s
- s 9 = ) a . - < k) @
=} = ,_ 5 1] c .
2181 ¢e 5 qm{ § s g 0T Plastici Miter!&lll Discrlptlf)n' | g 8 g g Structure and Additional
T = g o 2 ‘g_ = bt Soil Type, Plasticity or artl'ceC aracteristic, colour, secondary | o s | 5 Observations
= | o g o A L 8 and minor component 2181|5
= - = [} o
5} 213 S| &
z | 2 = |z |2
= c
°15 Sz
x| = | > DS g E Topsoil: Clayey Silt: low liquid limit, brown M-W
L - @
ol|lz]|o DS CH |[Silty Clay: high plasticity, red brown M
>
< 1.0 )
Cl [Silty Clay: medium plasticity, brown D-M
DS ] B
2.0 e
-] Shale: grey brown
End of BH 44 at 2.0m
3.0
4.0
5.0
6.0
7.0
8.0
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Tel: (02) 96798733

Borehole Report

GeoEnviro Consultancy Pty Ltd

I Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia

Fax: (02) 96798744

Borehole no: 45

Client: Gran Associates Pty Ltd

Project: Proposed Amity College

Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job no: JC18322A
Date: 4/4/19
Logged by: AT

Drill Model and Mounting: 5-tonne excavator Slope: 90° R.L. Surface: 94.4m
Hole Diameter: 200mm Bearing: Vertical Datum: AHD
x
c
5 | £ g¢
Qo © — = 4
3 E | £ s|2z2|s
- s 9 = ) ‘@ . - < k) @
- e 3 2 = -
218 g g qm{ § S g Soil T Plastici M.’;te:lall I?:iscm?m.)r:. | d 8 8 g Structure and Additional
g % ; ] g ‘g_ § E oil Type, Plasticity or Part I'C e aracteristic, colour, seconaary g % ag Observations
n 8o fa) £ 8 and minor component Zls|5
S & o elg|a
= s |2 =2 |3 |2
‘= c
°15 Sz
@ | = | > | DG E Topsoil: Clayey Silt: low liquid limit, brown D
L - @
ol|lz]|o CH |[Silty Clay: high plasticity, red brown D-M
> DG
< 1.0
-
ClI [Silty Clay: medium plasticity, grey red with ironstone D
DG gravel

Shale: grey brown

4.0

End of BH 45 at 1.4m

Refusal at 1..4m
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Gran Associates Pty Ltd JC18322A-r2(rev2)
No 85 Byron Road and No 63 Ingleburn Road Leppington May 2019

APPENDIX B

Laboratory Certificates —Geotechnical

GeoEnviro Consultancy



GeoEnviro Consultancy Pty Ltd

Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia

Tel: (02) 96798733

Fax: (02) 96798744

Test Results - California Bearing Ratio

Client / Address: Gran Associates Pty Ltd / Rozelle Job No: JC18322A

Project: Proposed Amity College

Date: 6/6/18

Location: 85 Byron Road and 63 Ingleburn Road Leppington Report No: RO1A

SAMPLE INFORMATION Test Methods

Lab Reference No. SR11985 SR11986 SR11987
Date Sampled 24-Apr-18 24-Apr-18 24-Apr-18
Date Tested 08-May-18 08-May-18 08-May-18

Sample Identification

BH 11 (0.3-0.6m) | BH 14 (0.3-0.7m) | BH 40 (0.4-0.7m)

Laboratory Specimen Description

Silty Clay: red brown|Silty Clay: red brown|Silty Clay: red brown

TEST RESULTS

Laboratory Compaction & Moisture Content - Test Methods AS1289 5.1.1 Mould A and AS1289 2.1.1

Maximum Dry Density t/m3 1.65 1.65 1.61
Optimum Moisture Content % 20.5 21.0 22.0
Field Moisture Content % 15.0 15.0 17.0

% Of Oversize 19mm

Replacement of Oversize (See note B)

California Bearing Ratio - Test Method AS1289 6.1.1

Dry Density m3 Before Soaking 1.64 1.65 1.60
After Soaking 1.60 1.59 1.56
C Density Ratio % Before Soaking 99.5 100.0 99.5
B After Soaking 97.0 97.0 97.0
R Moisture Content Before Soaking 20.0 21.0 22.5
% After Soaking 24.0 22.0 26.0

T |Number of Days Soaked 4 4 4
E [Surcharge kg 6.75 6.75 6.75
S Moisture Content Top 30mm 29.5 31.5 29.0
T After Test % Whole Sample 24.0 22.0 26.0
Swell After Soaking % 2.5 3.5 2.6
Penetration mm 2.5 2.5 2.5
CBR Value % 2.5 2.5 3.0

Notes: (A) Test specimen was compacted to a target dry density of 100 percent standard (AS 1289 5.1.1)

(B) If specified the percentage of oversize retained on the 19mm may be replaced by an equal portion of —19mm to +4.75mm

Remarks
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Tel: (02) 96798733

GeoEnviro Consultancy Pty Ltd

Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Fax: (02) 96798744

Test Results - Shrink/Swell Index

Client / Address: Gran Associates Pty Ltd / Rozelle
Project: Proposed Amity College

Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job No: JC18322A
Date: 6/6/18
Report No: RO2A

Test Procedure: AS 1289 7.1.1

Sample Identification

BH 8 (0.4-0.7m)

BH 25 (0.4-0.7m)

BH 30 (0.5-0.8m)

Sample Register No SR11979 SR11980 SR11981
Sample Date 24-Apr-18 24-Apr-18 24-Apr-18
Test Date 2-May-18 2-May-18 2-May-18

Sample Procedure

AS 1289 1.1, 1.2.1 (6.5.3)

AS 1289 1.1,1.2.1 (6.5.3)

AS 1289 1.1,1.2.1 (6.5.3)

Test Results

Test Procedure

AS 1289 2.1.1 AS 1289 2.1.1 AS 1289 2.1.1
Moisture Content
Initial % 15.5 11.0 14.5
Final % 24.0 15.5 23.0
Test Procedure AS 1289 7.1.1 AS 1289 7.1.1 AS 1289 7.1.1
Estimated UCS
Before Test kPa >600 >600 >600
After Test kPa 210 >600 280
Swell % 10.7 3.1 5.8
Shrinkage % 2.4 0.6 1.6
Shrink/Swell
Index %/pF 4.3 1.2 2.5

Material
- Silty Clay: red brown with | Gravelly Silty Clay: grey . .
Description trace of gravel brown Silty Clay: grey brown
Remarks
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Tel: (02) 96798733

Test Results - Atterberg Limits

GeoEnviro Consultancy Pty Ltd

Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Fax: (02) 96798744

Client / Address: Gran Associates Pty Ltd / Rozelle

Project: Proposed Amity College

Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job No: JC18322A
Date: 6/6/18
Report No: RO3A

Sample Identification

BH 5 (0.4-0.6m)

BH 15 (0.4-0.7m)

BH 33 (0.4-0.7m)

Sample Register No SR11982 SR11983 SR11984
Sample Date 24-Apr-18 24-Apr-18 24-Apr-18
Test Date 5-May-18 5-May-18 5-May-18

Sample Procedure

AS 12891.1,1.2.1 (6.5.3)

AS 1289 1.1,1.2.1 (6.5.3)

AS 1289 1.1,1.2.1 (6.5.3)

Test Results

Test Procedure: AS 1289 3.1.2 AS 1289 3.1.2 AS 1289 3.1.2
Liquid Limit (%) 61 59 58
Test Procedure: AS 1289 3.2.1 AS 1289 3.2.1 AS 1289 3.2.1
Plastic Limit (%) 27 28 28
Test Procedure: AS 1289 3.3.1 AS 1289 3.3.1 AS 1289 3.3.1
Plasticity Index (%) 34 31 30
Test Procedure: AS 1289 3.4.1 AS 1289 3.4.1 AS 1289 3.4.1
Linear Shrinkage (%) 18.0 16.5 15.5
Test Procedure: AS 1289 2.1.1 AS 1289 2.1.1 AS 1289 2.1.1
Natural Moisture 16.0 16.0 18.0

Content %

Material (CH) Silty Clay: high (CH) Silty Clay: high (CH) Silty Clay: high
Description plasticity, red brown plasticity, red brown plasticity, red brown
Remarks
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Tel: (02) 96798733

Emerson Class Number

GeoEnviro Consultancy Pty Ltd

Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Fax: (02) 96798744

Client / Address: Gran Associates / Rozelle

Project: Proposed Amity College

Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job No: JC18322C

Date: 8/4/19
Report No: RO4A

Sample Identification

BH 1 (0.6-0.7m)

BH 1 (2.5-2.8m)

BH 5 (1.0-1.45m)

BH 5 (2.5-2.7m)

BH 17 (0.5-0.6m)

Sample Register No

Sample Procedure

1.1,1.2.1 (6.5.4)

1.1,1.2.1(6.5.4)

1.1,1.2.1(6.5.4)

1.1,1.2.1(6.5.4)

SR12658 SR12659 SR12660 SR12661 SR12662
Sample Date
27-Mar-19 27-Mar-19 27-Mar-19 27-Mar-19 27-Mar-19
Test Date
29-Mar-19 29-Mar-19 29-Mar-19 29-Mar-19 29-Mar-19
AS 1289 AS 1289 AS 1289 AS 1289 AS 1289

1.1,1.2.1(6.5.4)

Test Procedure

AS 12891.1,1.2.1,38.1

Test Results

Air Dried crumbs

Time in water:

2:14 12:31 2:14 12:30 2:14
Time dispersion starts:
2:21 12:32 2:21 12:32 2:21
Remoulded Soil
Time in water
Time dispersion starts
Type of water
Distilled Distilled Distilled Distilled Distilled
Temp. of water
24° 24° 24° 24° 24°
Emerson Class Number
Class No.
2 1 1 1 1
Remarks
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Tel: (02) 96798733

Emerson Class Number

GeoEnviro Consultancy Pty Ltd

Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Fax: (02) 96798744

Client / Address: Gran Associates / Rozelle

Project: Proposed Amity College

Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job No: JC18322C

Date: 8/4/19
Report No: RO5A

Sample Identification

BH 17 (1.0-1.45m)

BH 26 (0.5-0.6m)

BH 26 (1.0-1.45m)

BH 28 (0.5-0.6m)

BH 28 (1.0-1.45m)

Sample Register No

Sample Procedure

1.1,1.2.1 (6.5.4)

1.1,1.2.1(6.5.4)

1.1,1.2.1(6.5.4)

1.1,1.2.1(6.5.4)

SR12663 SR12664 SR12665 SR12666 SR12667
Sample Date
27-Mar-19 27-Mar-19 27-Mar-19 27-Mar-19 27-Mar-19
Test Date
29-Mar-19 29-Mar-19 29-Mar-19 29-Mar-19 29-Mar-19
AS 1289 AS 1289 AS 1289 AS 1289 AS 1289

1.1,1.2.1(6.5.4)

Test Procedure

AS 12891.1,1.2.1,38.1

Test Results

Air Dried crumbs

Time in water:

12:30 2:14 12:30 2:14 12:32
Time dispersion starts:
12:33 - 12:32 3:40 12:33
Remoulded Soil
Time in water
- 3:53 - - -
Time dispersion starts
Type of water
Distilled Distilled Distilled Distilled Distilled
Temp. of water
24° 24° 24° 24° 24°
Emerson Class Number
Class No.
2 5 2 2 1
Remarks
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Tel: (02) 96798733

Emerson Class Number

GeoEnviro Consultancy Pty Ltd

Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Fax: (02) 96798744

Client / Address: Gran Associates / Rozelle

Project: Proposed Amity College

Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job No: JC18322C
Date: 8/4/19
Report No: RO6A

Sample Identification

BH 31 (0.5-0.6m)

BH 31 (1.0-1.45m)

BH 35 (0.5-0.6m)

Sample Register No

Sample Procedure

1.1,1.2.1 (6.5.4)

1.1,1.2.1(6.5.4)

SR12668 SR12669 SR12670
Sample Date
27-Mar-19 27-Mar-19 27-Mar-19
Test Date
29-Mar-19 29-Mar-19 29-Mar-19
AS 1289 AS 1289 AS 1289

1.1,1.2.1(6.5.4)

Test Procedure

AS 12891.1,1.2.1,38.1

Test Results

Air Dried crumbs

Time in water:
12:31 12:32 2:14
Time dispersion starts:
- 12:33 3:39
Remoulded Soil
Time in water
3:53 - -
Time dispersion starts
Type of water
Distilled Distilled Distilled
Temp. of water
24° 24° 24°
Emerson Class Number
Class No.
4 2 2
Remarks
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GeoEnviro Consultancy Pty Ltd

Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia
Tel: (02) 96798733  Fax: (02) 96798744

Atterberg Limits & Particle Size Distribution

Client / Address: Gran Associates / Rozelle Job No: JC18322C
Project: Proposed Amity College Date: 8/4/19
Location: 85 Byron Road and 63 Ingleburn Road Leppington Report No: RO7A
Lab Reference No: SR12659 Sample Identification: BH 1 (2.5-2.8m)
Laboratory Specimen Description:
Test Method Test Results Test Procedure |Test Procedure AS1289 2.1.1, 3.6.3
Liquid Limit (%) ND AS 1289 3.1.1 Sieve Size % Passing Specification
Plasitc Limit (%) ND AS 1289 3.2.1 150 mm
75 mm
. 63 mm
Plasticity Ind % ND AS 1289 3.3.1
asticity Index (%) 53 mm
Linear Shrinkage (%) ND AS 1289 3.4.1 37.5 mm
26.5 mm
Natural Moisture % ND AS 1289 2.1.1 19 ' mm
16 mm
. . R 13.2 mm 100
Sample History: Air drier 9.5 mm 99
. . 6.7 mm 98
Preparation Method. Dry sieved 475 mm 97
Condition of linear Curling linear shrinkage 2.36 mm 96
shrinkage. 9 ge. 1.18 mm 94
Linear shrinkage 600 um 93
250
mould length. mm 425 um 92
300 um 92
150 um 91
ND = not determined  NO = not obtainable NP = non plastic 75 um 89
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GeoEnviro Consultancy Pty Ltd

Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia

Tel: (02) 96798733

Fax: (02) 96798744

Atterberg Limits & Particle Size Distribution

Project: Proposed Amity College

Client / Address: Gran Associates / Rozelle

Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job No: JC18322C

Date: 8/4/19

Report No: RO8BA

Lab Reference No: SR12664

Sample Identification: BH 26 (0.5-0.6m)

Laboratory Specimen Description:

Test Method Test Results Test Procedure |Test Procedure AS1289 2.1.1, 3.6.3
Liquid Limit (%) ND AS 1289 3.1.1 Sieve Size % Passing Specification
Plasitc Limit (%) ND AS 1289 3.2.1 150 mm

75 mm
- 63 mm
Plasticity Index (% ND AS 1289 3.3.1
y ) 53 mm
Linear Shrinkage (%) ND AS 1289 3.4.1 37.5 mm
g - 26.5 mm
Natural Moisture % ND AS 1289 2.1.1 19 ' mm
16 mm
. S 13.2 mm
Sample History: Air drier
P Y 9.5 mm
. . 6.7 mm 100
P tion Method. D d
reparation Metho ry sieve 4.75 mm 99
Condition of linear Curling linear shrinkage 2.36 mm 97
shrinkage. 9 ge. 1.18 mm 94
Linear shrinkage 600 um 93
250
mould length. mm 425 um 92
300 um 92
150 um 91
ND = not determined  NO = not obtainable NP = non plastic 75 um 88
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Particle Size - Millimetres
silt sand gravel
clay cobbles
fine | medium | coarse fine |medium | coarse fine | medium | coarse
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GeoEnviro Consultancy Pty Ltd

Unit 5, 39-41 Fourth Avenue, Blacktown NSW 2148, Australia

Tel: (02) 96798733

Fax: (02) 96798744

Atterberg Limits & Particle Size Distribution

Client / Address: Gran Associates / Rozelle

Project: Proposed Amity College

Location: 85 Byron Road and 63 Ingleburn Road Leppington

Job No: JC18322C

Date: 8/4/19

Report No: RO9A

Lab Reference No: SR12669

Sample Identification: BH 31 (1.0-1.45m)

Laboratory Specimen Description:

Test Method Test Results Test Procedure |Test Procedure AS1289 2.1.1, 3.6.3
Liquid Limit (%) ND AS 1289 3.1.1 Sieve Size % Passing Specification
Plasitc Limit (%) ND AS 1289 3.2.1 150 mm

75 mm
- 63 mm
Plasticity Index (% ND AS 1289 3.3.1
y ) 53 mm
Linear Shrinkage (%) ND AS 1289 3.4.1 37.5 mm
26.5 mm
Natural Moisture % ND AS 1289 2.1.1 19 ' mm
16 mm
. Lo 13.2 mm 100
S le History: Aird
ample History ir drier 9.5 mm 100
. . 6.7 mm 99
P tion Method. D d
reparation Metho ry sieve 4.75 mm 97
Condition of linear Curling linear shrinkage 2.36 mm 93
shrinkage. 9 ge. 1.18 mm 88
Linear shrinkage 600 um 85
250
mould length. mm 425 um 84
300 um 83
150 um 80
ND = not determined  NO = not obtainable NP = non plastic 75 um 73
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Particle Size - Millimetres
silt sand gravel
clay cobbles
fine | medium | coarse fine |medium | coarse fine | medium | coarse
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CERTIFICATE OF ANALYSIS 191051

Client Geoenviro Consultancy Pty Ltd
Attention Solern Liew
Address PO Box 1543, Macquarie Centre, North Ryde, NSW, 2113

Sample Details

Your Reference JC18322A, Leppington
Number of Samples 49 Soil, 1 Material
Date samples received 07/05/2018

Date completed instructions received 07/05/2018

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 15/05/2018

Date of Issue 15/05/2018

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

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

Asbestos Approved By Authorised By
Analysed by Asbestos Approved Identifier: Lucy Zhu
Authorised by Asbestos Approved Signatory: Lucy Zhu
Results Approved By

Alexander Mitchell Maclean, Senior Chemist

Dragana Tomas, Senior Chemist

Jeremy Faircloth, Organics Supervisor

Long Pham, Team Leader, Metals

Lucy Zhu, Asbsestos Analyst

Nancy Zhang, Assistant Lab Manager

Priya Samarawickrama, Senior Chemist

Jacinta Hurst, Laboratory Manager
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Client Reference: JC18322A, Leppington

VTRH(C6-C10)/BTEXN in Soil

Our Reference 191051-29 191051-30 191051-31 191051-32 191051-33
Your Reference UNITS BH5 BH17 BH19 BH23 BH28

Composite Reference - o - - -

Depth 0.00-0.10 0.00-0.10 0.00-0.10 0.00-0.10 0.00-0.10
Date Sampled 30/04/2018 30/04/2018 30/04/2018 30/04/2018 30/04/2018
Type of sample Soil Soil Soil Soil Soil
Date extracted - 09/05/2018 09/05/2018 09/05/2018 09/05/2018 09/05/2018
Date analysed = 11/05/2018 11/05/2018 11/05/2018 11/05/2018 11/05/2018
TRH Cs - Co mg/kg <25 <25 <25 <25 <25
TRH Cs - C1o mg/kg <25 <25 <25 <25 <25
VTPH Cs - C1o less BTEX (F1) mgrkg <25 <25 <25 <25 <25
Benzene mg/kg <0.2 <0.2 <0.2 <0.2 <0.2
Toluene mgrkg <0.5 <0.5 <0.5 <0.5 <0.5
Ethylbenzene mg/kg <1 <1 <1 <1 <1
m+p-xylene mgrkg <2 <2 <2 <2 <2
o-Xylene mg/kg <1 <1 <1 <1 <1
naphthalene mg/kg <1 <1 <1 <1 <1
Total +ve Xylenes mg/kg <1 <1 <1 <1 <1
Surrogate aaa-Trifluorotoluene % 88 88 88 90 88
Our Reference 191051-35 191051-36

Your Reference UNITS BH34 Duplicate A

Composite Reference - -

Depth 0.00-0.10 -
Date Sampled 30/04/2018 30/04/2018
Type of sample Soil Soil
Date extracted - 09/05/2018 09/05/2018
Date analysed @ 11/05/2018 11/05/2018
TRH Cs - Co mg/kg <25 <25
TRH Cs - C1o mg/kg <25 <25
VTPH Cs - C1o less BTEX (F1) mglkg <25 <25
Benzene mg/kg <0.2 <0.2
Toluene mg/kg <0.5 <0.5
Ethylbenzene mg/kg <1 <1
m+p-xylene mgrkg <2 <2
o-Xylene mg/kg <1 <1
naphthalene mg/kg <1 <1
Total +ve Xylenes mg/kg <1 <1
Surrogate aaa-Trifluorotoluene % 87 91
191051 2 of 33
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Client Reference: JC18322A, Leppington

svTRH (C10-C40) in Soil

Our Reference 191051-29 191051-30 191051-31 191051-32 191051-33
Your Reference UNITS BH5 BH17 BH19 BH23 BH28

Composite Reference - o - - -

Depth 0.00-0.10 0.00-0.10 0.00-0.10 0.00-0.10 0.00-0.10
Date Sampled 30/04/2018 30/04/2018 30/04/2018 30/04/2018 30/04/2018
Type of sample Soil Soil Soil Soil Soil
Date extracted - 09/05/2018 09/05/2018 09/05/2018 09/05/2018 09/05/2018
Date analysed = 10/05/2018 10/05/2018 10/05/2018 10/05/2018 10/05/2018
TRH C1o - C14 mg/kg <50 <50 <50 <50 <50
TRH C15 - C2s mg/kg <100 <100 <100 <100 <100
TRH Ca29 - Css mg/kg <100 <100 <100 <100 <100
TRH >C10-C1s mg/kg <50 <50 <50 <50 <50
TRH >C10 - C1s less Naphthalene (F2) mg/kg <50 <50 <50 <50 <50
TRH >C16-Cas mg/kg <100 <100 <100 <100 <100
TRH >Cs4-Cas0 mg/kg <100 <100 <100 <100 <100
Total +ve TRH (>C10-C40) mg/kg <50 <50 <50 <50 <50
Surrogate o-Terphenyl % 81 80 81 82 80
Our Reference 191051-35 191051-36

Your Reference UNITS BH34 Duplicate A

Composite Reference - -

Depth 0.00-0.10 -
Date Sampled 30/04/2018 30/04/2018
Type of sample Soil Soil
Date extracted - 09/05/2018 09/05/2018
Date analysed @ 10/05/2018 10/05/2018
TRH C1o - C14 mg/kg <50 <50
TRH C15 - C2s mg/kg <100 <100
TRH Ca9 - Cas mg/kg <100 <100
TRH >C10-C1s mg/kg <50 <50
TRH >C10 - C1s less Naphthalene (F2) mg/kg <50 <50
TRH >C16-Cas mg/kg <100 <100
TRH >C34-Ca0 mg/kg <100 <100
Total +ve TRH (>C10-C40) mg/kg <50 <50
Surrogate o-Terphenyl % 79 80
191051 3 0of 33
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Client Reference: JC18322A, Leppington

Our Reference 191051-29 191051-30 191051-31 191051-32 191051-33
Your Reference UNITS BH5 BH17 BH19 BH23 BH28

Composite Reference - o - - -

Depth 0.00-0.10 0.00-0.10 0.00-0.10 0.00-0.10 0.00-0.10
Date Sampled 30/04/2018 30/04/2018 30/04/2018 30/04/2018 30/04/2018
Type of sample Soil Soil Soil Soil Soil
Date extracted - 09/05/2018 09/05/2018 09/05/2018 09/05/2018 09/05/2018
Date analysed o 10/05/2018 10/05/2018 10/05/2018 10/05/2018 10/05/2018
Naphthalene mgrkg <0.1 <0.1 <0.1 <0.1 <0.1
Acenaphthylene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Acenaphthene mgrkg <0.1 <0.1 <0.1 <0.1 <0.1
Fluorene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Phenanthrene mgrkg <0.1 <0.1 <0.1 <0.1 <0.1
Anthracene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Fluoranthene mgrkg <0.1 <0.1 <0.1 <0.1 <0.1
Pyrene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Benzo(a)anthracene mgrkg <0.1 <0.1 <0.1 <0.1 <0.1
Chrysene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Benzo(b,j+k)fluoranthene mgrkg <0.2 <0.2 <0.2 <0.2 <0.2
Benzo(a)pyrene mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
Indeno(1,2,3-c,d)pyrene mgrkg <0.1 <0.1 <0.1 <0.1 <0.1
Dibenzo(a,h)anthracene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Benzo(g,h,i)perylene mgrkg <0.1 <0.1 <0.1 <0.1 <0.1
Total +ve PAH's mg/kg <0.05 <0.05 <0.05 <0.05 <0.05
Benzo(a)pyrene TEQ calc (zero) mgrkg <0.5 <0.5 <0.5 <0.5 <0.5
Benzo(a)pyrene TEQ calc(half) mg/kg <0.5 <0.5 <0.5 <0.5 <0.5
Benzo(a)pyrene TEQ calc(PQL) mg/kg <0.5 <0.5 <0.5 <0.5 <0.5
Surrogate p-Terphenyl-d14 % 104 100 108 104 99
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Our Reference

Your Reference

Composite Reference

Depth

Date Sampled

Type of sample

Date extracted

Date analysed

Naphthalene

Acenaphthylene
Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Pyrene

Benzo(a)anthracene

Chrysene
Benzo(b,j+k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-c,d)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene

Total +ve PAH's
Benzo(a)pyrene TEQ calc (zero)
Benzo(a)pyrene TEQ calc(half)
Benzo(a)pyrene TEQ calc(PQL)

Surrogate p-Terphenyl-d14

191051

R0OO

Client Reference: JC18322A, Leppington

UNITS

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

%

191051-35
BH34
0.00-0.10
30/04/2018
Soil
09/05/2018
10/05/2018
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.2
<0.05
<0.1
<0.1
<0.1
<0.05
<0.5
<0.5
<0.5
106

191051-36

Duplicate A

30/04/2018
Soil
09/05/2018
10/05/2018
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.2
<0.05
<0.1
<0.1
<0.1
<0.05
<0.5
<0.5
<0.5
105
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Client Reference: JC18322A, Leppington

Organochlorine Pesticides in soil

Our Reference 191051-1 191051-2 191051-3 191051-4 191051-5
Your Reference UNITS C1 C2 C3 C4 C5
Composite Reference 8+9+10 11+12+ 13 14 + 15+ 16 17 + 18 + 19 20 +21+22
Depth - - - - -
Date Sampled 30/04/2018 30/04/2018 30/04/2018 30/04/2018 30/04/2018
Type of sample Soil Soil Soil Soil Soil
Date extracted - 09/05/2018 09/05/2018 09/05/2018 09/05/2018 09/05/2018
Date analysed o 10/05/2018 10/05/2018 10/05/2018 10/05/2018 10/05/2018
HCB mgrkg <0.1 <0.1 <0.1 <0.1 <0.1
alpha-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
gamma-BHC mgrkg <0.1 <0.1 <0.1 <0.1 <0.1
beta-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Heptachlor mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
delta-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Aldrin mgrkg <0.1 <0.1 <0.1 <0.1 <0.1
Heptachlor Epoxide mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
gamma-Chlordane mgrkg <0.1 <0.1 <0.1 <0.1 <0.1
alpha-chlordane mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Endosulfan | mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
pp-DDE mg/kg <0.1 <0.1 0.2 <0.1 <0.1
Dieldrin mgrkg <0.1 <0.1 <0.1 <0.1 <0.1
Endrin mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
pp-DDD mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Endosulfan Il mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
pp-DDT mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Endrin Aldehyde mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Endosulfan Sulphate mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Methoxychlor mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Total +ve DDT+DDD+DDE mgrkg <0.1 <0.1 0.2 <0.1 <0.1
Surrogate TCMX % 104 110 104 111 103
191051 6 of 33
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Client Reference: JC18322A, Leppington

Organochlorine Pesticides in soil

Our Reference 191051-6 191051-7 191051-29 191051-30 191051-31
Your Reference UNITS C6 Cc7 BH5 BH17 BH19
Composite Reference 23 +24 +25 26 + 27 + 28 - - -
Depth - - 0.00-0.10 0.00-0.10 0.00-0.10
Date Sampled 30/04/2018 30/04/2018 30/04/2018 30/04/2018 30/04/2018
Type of sample Soil Soil Soil Soil Soil
Date extracted - 09/05/2018 09/05/2018 09/05/2018 09/05/2018 09/05/2018
Date analysed o 10/05/2018 10/05/2018 10/05/2018 10/05/2018 10/05/2018
HCB mgrkg <0.1 <0.1 <0.1 <0.1 <0.1
alpha-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
gamma-BHC mgrkg <0.1 <0.1 <0.1 <0.1 <0.1
beta-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Heptachlor mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
delta-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Aldrin mgrkg <0.1 <0.1 <0.1 <0.1 <0.1
Heptachlor Epoxide mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
gamma-Chlordane mgrkg <0.1 <0.1 <0.1 <0.1 <0.1
alpha-chlordane mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Endosulfan | mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
pp-DDE mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Dieldrin mgrkg <0.1 <0.1 <0.1 <0.1 <0.1
Endrin mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
pp-DDD mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Endosulfan Il mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
pp-DDT mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Endrin Aldehyde mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Endosulfan Sulphate mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Methoxychlor mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Total +ve DDT+DDD+DDE mgrkg <0.1 <0.1 <0.1 <0.1 <0.1
Surrogate TCMX % 104 101 105 106 104
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Organochlorine Pesticides in soil

Our Reference

Your Reference
Composite Reference
Depth

Date Sampled

Type of sample

Date extracted

Date analysed

HCB

alpha-BHC
gamma-BHC
beta-BHC
Heptachlor
delta-BHC

Aldrin

Heptachlor Epoxide
gamma-Chlordane
alpha-chlordane
Endosulfan |
pp-DDE

Dieldrin

Endrin

pp-DDD

Endosulfan Il
pp-DDT

Endrin Aldehyde
Endosulfan Sulphate
Methoxychlor

Total +ve DDT+DDD+DDE

Surrogate TCMX

191051
R0OO

UNITS

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

%

191051-32
BH23
0.00-0.10
30/04/2018
Soil
09/05/2018
10/05/2018
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
105

Client Reference: JC18322A, Leppington

191051-33
BH28
0.00-0.10
30/04/2018
Soil
09/05/2018
10/05/2018
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
107

191051-35
BH34
0.00-0.10
30/04/2018
Soil
09/05/2018
10/05/2018
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
105

191051-36

Duplicate A

30/04/2018
Soil
09/05/2018
10/05/2018
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
105
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Client Reference: JC18322A, Leppington

PCBs in Soil

Our Reference

Your Reference
Composite Reference
Depth

Date Sampled

Type of sample

Date extracted

Date analysed
Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Total +ve PCBs (1016-1260)
Surrogate TCLMX

UNITS

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

%

191051-1
C1
8+9+10
30/04/2018
Soil
09/05/2018
10/05/2018
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
104

191051-2
Cc2
11+12+13
30/04/2018
Soil
09/05/2018
10/05/2018
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
110

191051-3

C3

14 + 15+ 16

30/04/2018
Soll

09/05/2018

10/05/2018
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
104

191051-4
c4

17 + 18 + 19

30/04/2018
Soil
09/05/2018
10/05/2018
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
111

191051-5
C5

20+ 21+ 22

30/04/2018
Soil
09/05/2018
10/05/2018
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
103

PCBs in Soil

Our Reference

Your Reference
Composite Reference
Depth

Date Sampled

Type of sample

Date extracted

Date analysed
Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Total +ve PCBs (1016-1260)
Surrogate TCLMX

191051
R0OO

UNITS

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

%

191051-6
C6
23+24 +25
30/04/2018
Soll
09/05/2018
10/05/2018
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
104

191051-7

c7

26 + 27 + 28

30/04/2018
Soll

09/05/2018

10/05/2018
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
101

191051-29
BH5
0.00-0.10
30/04/2018
Soil
09/05/2018
10/05/2018
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
105

191051-30
BH17
0.00-0.10
30/04/2018
Soil
09/05/2018
10/05/2018
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
106

191051-31
BH19
0.00-0.10
30/04/2018
Soil
09/05/2018
10/05/2018
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
104
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Client Reference: JC18322A, Leppington

PCBs in Soil

Our Reference 191051-32 191051-33 191051-35 191051-36
Your Reference UNITS BH23 BH28 BH34 Duplicate A

Composite Reference - - - -

Depth 0.00-0.10 0.00-0.10 0.00-0.10 -
Date Sampled 30/04/2018 30/04/2018 30/04/2018 30/04/2018
Type of sample Soil Soil Soil Soil
Date extracted - 09/05/2018 09/05/2018 09/05/2018 09/05/2018
Date analysed @ 10/05/2018 10/05/2018 10/05/2018 10/05/2018
Aroclor 1016 mgrkg <0.1 <0.1 <0.1 <0.1
Aroclor 1221 mg/kg <0.1 <0.1 <0.1 <0.1
Aroclor 1232 mg/kg <0.1 <0.1 <0.1 <0.1
Aroclor 1242 mg/kg <0.1 <0.1 <0.1 <0.1
Aroclor 1248 mgrkg <0.1 <0.1 <0.1 <0.1
Aroclor 1254 mg/kg <0.1 <0.1 <0.1 <0.1
Aroclor 1260 mgrkg <0.1 <0.1 <0.1 <0.1
Total +ve PCBs (1016-1260) mg/kg <0.1 <0.1 <0.1 <0.1
Surrogate TCLMX % 105 107 105 105
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Client Reference: JC18322A, Leppington

Acid Extractable metals in soil

Our Reference

Your Reference

Composite Reference

Depth

Date Sampled
Type of sample
Date prepared
Date analysed
Arsenic
Cadmium
Chromium
Copper

Lead

Mercury
Nickel

Zinc

UNITS

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg

191051-1
C1
8+9+10
30/04/2018
Soil
09/05/2018
10/05/2018
8
<04
20
13
23
<0.1
5
18

191051-2
Cc2
11+12+13
30/04/2018
Soil
09/05/2018
10/05/2018
7
<04
19
13
19
<0.1
4
19

191051-3
C3

14 +15+ 16

30/04/2018
Soil
09/05/2018
10/05/2018
9
<0.4
19
23
25
<0.1
5
120

191051-4
c4

17 + 18 + 19

30/04/2018
Soil
09/05/2018
10/05/2018
7
<04
17
25
45
<0.1
11
170

191051-5
C5
20+ 21+ 22
30/04/2018
Soil
09/05/2018
10/05/2018
7
<0.4
15
16
21
<0.1
13
50

Acid Extractable metals in soil

Our Reference

Your Reference

Composite Reference

Depth

Date Sampled
Type of sample
Date prepared
Date analysed
Arsenic
Cadmium
Chromium
Copper

Lead

Mercury
Nickel

Zinc

191051
R0OO

UNITS

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg

191051-6
C6
23+24 +25
30/04/2018
Soll
09/05/2018
10/05/2018
4
<0.4
18
20
21
<0.1
10
39

191051-7
c7
26 + 27 + 28
30/04/2018
Soll
09/05/2018
10/05/2018
6
<04
17
23
32
<0.1
12
160

191051-29
BH5
0.00-0.10
30/04/2018
Soil
09/05/2018
10/05/2018
13
<0.4
18
18
30
<0.1

20

191051-30
BH17
0.00-0.10
30/04/2018
Soil
09/05/2018
10/05/2018
7
0.5
25
56
92
<0.1
15
430

191051-31
BH19
0.00-0.10
30/04/2018
Soil
09/05/2018
10/05/2018
7
<04
17
15
27
<0.1

52
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Acid Extractable metals in soil

Our Reference
Your Reference
Composite Reference
Depth

Date Sampled
Type of sample
Date prepared
Date analysed
Arsenic
Cadmium
Chromium
Copper

Lead

Mercury

Nickel

Zinc

191051
R0OO

Client Reference: JC18322A, Leppington

UNITS

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg

191051-32
BH23
0.00-0.10
30/04/2018
Soil
09/05/2018
10/05/2018
11
<0.4
13
19
26
<0.1
13
150

191051-33
BH28
0.00-0.10
30/04/2018
Soil
09/05/2018
10/05/2018
10
0.6
17
90
120
<0.1
17
550

191051-35
BH34

0.00-0.10

30/04/2018

Soil

09/05/2018
10/05/2018

5
<0.4
17
23
20
<0.1
11
43

191051-36

Duplicate A

30/04/2018

Soil

09/05/2018
10/05/2018

13
<0.4
17
18
30
<0.1

20
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Client Reference: JC18322A, Leppington

Misc Inorg - Soil

Our Reference

Your Reference
Composite Reference
Depth

Date Sampled

Type of sample

Date prepared

Date analysed

pH 1:5 soil:water

Electrical Conductivity 1:5 soil:water

UNITS

pH Units

uS/cm

191051-19
TP26
0.0-0.1
30/04/2018
Soil
11/05/2018
11/05/2018
5.7
96

191051-23
TP31
0.0-0.1
30/04/2018
Soil
11/05/2018
11/05/2018
6.0
48

191051-26
TP26
0.0-0.1
30/04/2018
Soil
11/05/2018
11/05/2018
5.9
170

191051-29
BH5
0.00-0.10
30/04/2018
Soil
11/05/2018
11/05/2018
6.3
56

191051-30
BH17
0.00-0.10
30/04/2018
Soil
11/05/2018
11/05/2018
6.8
180

Misc Inorg - Soil

Our Reference

Your Reference
Composite Reference
Depth

Date Sampled

Type of sample

Date prepared

Date analysed

pH 1:5 soil:water
Electrical Conductivity 1:5 soil:water
Chiloride, Cl 1:5 soil:water

Sulphate, SO4 1:5 soil:water

UNITS

pH Units
uS/cm
mg/kg

mg/kg

191051-33
BH28
0.00-0.10
30/04/2018
Soil
11/05/2018
11/05/2018
6.9
150

191051-37
BH1
0.00-0.10
30/04/2018
Soil
11/05/2018
11/05/2018
6.1
45

191051-38
BH1
0.60-0.70
30/04/2018
Soil
11/05/2018
11/05/2018
5.5
130
99
93

191051-39
BH1
2.50-2.80
30/04/2018
Soil
11/05/2018
11/05/2018
5.3
260
290
86

191051-40
BH5
1.00-1.45
30/04/2018
Soil
11/05/2018
11/05/2018
5.0
570
670
130

Misc Inorg - Soil

Our Reference

Your Reference
Composite Reference
Depth

Date Sampled

Type of sample

Date prepared

Date analysed

pH 1:5 soil:water
Electrical Conductivity 1:5 soil:water
Chiloride, Cl 1:5 soil:water

Sulphate, SO4 1:5 soil:water

191051
R0OO

UNITS

pH Units
uS/cm
mg/kg

mg/kg

191051-41
BH5
2.50-2.90
30/04/2018
Soil
11/05/2018
11/05/2018
5.0
690
710
180

191051-42
BH17
0.50-0.60
30/04/2018
Soil
11/05/2018
11/05/2018
7.3
100
20
10

191051-43
BH17
1.00-1.45
30/04/2018
Soil
11/05/2018
11/05/2018
6.0
200
98
210

191051-44
BH26
0.50-0.60
30/04/2018
Soil
11/05/2018
11/05/2018
5.6
120

191051-45
BH26
1.00-1.45
30/04/2018
Soil
11/05/2018
11/05/2018
5.0
480
480
230
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Client Reference: JC18322A, Leppington

Misc Inorg - Soil

Our Reference 191051-46 191051-47 191051-48 191051-49 191051-50
Your Reference UNITS BH28 BH28 BH31 BH31 BH35

Composite Reference - o - - -

Depth 0.50-0.60 1.00-1.45 0.50-0.60 1.00-1.45 0.50-0.60
Date Sampled 30/04/2018 30/04/2018 30/04/2018 30/04/2018 30/04/2018
Type of sample Soll Soll Soll Soll Soll
Date prepared - 11/05/2018 11/05/2018 11/05/2018 11/05/2018 11/05/2018
Date analysed o 11/05/2018 11/05/2018 11/05/2018 11/05/2018 11/05/2018
pH 1:5 soil:water pH Units 5.7 5.1 6.1 5.1 5.2
Electrical Conductivity 1:5 soil:water pS/icm 62 550 57 570 380
Chloride, Cl 1:5 soil:water mg/kg 23 560 20 600 290
Sulphate, SO4 1:5 soil:water mg/kg 55 170 48 240 230
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Client Reference: JC18322A, Leppington

Moisture

Our Reference

Your Reference
Composite Reference
Depth

Date Sampled

Type of sample

Date prepared

Date analysed

Moisture

UNITS

%

191051-1
C1
8+9+10
30/04/2018
Soil
09/05/2018
10/05/2018
6.4

191051-2
Cc2
11+12+13
30/04/2018
Soil
09/05/2018
10/05/2018
7.9

191051-3

C3

14 + 15+ 16

30/04/2018
Soll

09/05/2018

10/05/2018
8.2

191051-4

C4

17 + 18 + 19

30/04/2018
Soll

09/05/2018

10/05/2018
7.0

191051-5
C5

20+ 21+ 22

30/04/2018
Soil
09/05/2018
10/05/2018
9.3

Moisture

Our Reference

Your Reference
Composite Reference
Depth

Date Sampled

Type of sample

Date prepared

Date analysed

Moisture

UNITS

%

191051-6
C6
23+24 +25
30/04/2018
Soll
09/05/2018
10/05/2018
9.9

191051-7

c7

26 + 27 + 28

30/04/2018
Soll

09/05/2018

10/05/2018
11

191051-29
BH5
0.00-0.10
30/04/2018
Soil
09/05/2018
10/05/2018
6.0

191051-30
BH17
0.00-0.10
30/04/2018
Soil
09/05/2018
10/05/2018
9.8

Moisture

Our Reference

Your Reference
Composite Reference
Depth

Date Sampled

Type of sample

Date prepared

Date analysed

Moisture

UNITS

%

191051
R0OO

191051-32
BH23
0.00-0.10
30/04/2018
Soil
09/05/2018
10/05/2018
5.8

191051-33
BH28
0.00-0.10
30/04/2018
Soil
09/05/2018
10/05/2018
9.0

191051-35
BH34
0.00-0.10
30/04/2018
Soil
09/05/2018
10/05/2018
10

191051-36

Duplicate A

30/04/2018
Soil
09/05/2018
10/05/2018
6.0

191051-31
BH19
0.00-0.10
30/04/2018
Soil
09/05/2018
10/05/2018
9.3
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Client Reference: JC18322A, Leppington

Asbestos ID - soils

Our Reference

Your Reference

Composite Reference

Depth
Date Sampled
Type of sample

Date analysed

Sample mass tested

Sample Description

Asbestos ID in soil

Trace Analysis

191051
R0OO

UNITS

191051-29
BH5

0.00-0.10
30/04/2018
Soil
10/05/2018
Approx. 30g

Brown fine-
grained soil &
rocks

No asbestos
detected at
reporting limit of
0.1g/kg

Organic fibres
detected

No asbestos
detected

191051-30
BH17

0.00-0.10
30/04/2018
Soil
10/05/2018
Approx. 359

Brown coarse-
grained soil &
rocks

No asbestos
detected at
reporting limit of
0.1g/kg

Organic fibres
detected

No asbestos
detected

191051-31
BH19

0.00-0.10
30/04/2018
Soil
10/05/2018
Approx. 30g

Brown coarse-
grained soil &
rocks

No asbestos
detected at
reporting limit of
0.1g/kg

Organic fibres
detected

No asbestos
detected

191051-32
BH23
0.00-0.10
30/04/2018
Soil
10/05/2018
Approx. 359

Brown sandy soil
& rocks

No asbestos
detected at
reporting limit of
0.1g/kg

Organic fibres
detected

No asbestos
detected

191051-33
BH28

0.00-0.10
30/04/2018
Soil
10/05/2018
Approx. 30g

Brown coarse-
grained soil &
rocks

No asbestos
detected at
reporting limit of
0.1g/kg

Organic fibres
detected

No asbestos
detected
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Client Reference: JC18322A, Leppington

Asbestos ID - soils

Our Reference

Your Reference

Composite Reference

Depth
Date Sampled
Type of sample

Date analysed

Sample mass tested

Sample Description

Asbestos ID in soil

Trace Analysis

191051
R0OO

191051-35
BH34

0.00-0.10
30/04/2018
Soil
10/05/2018
Approx. 35g
Brown sandy soil

& rocks

No asbestos
detected at
reporting limit of
0.1g/kg

Organic fibres
detected

No asbestos
detected
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Client Reference: JC18322A, Leppington

Asbestos ID - materials

Our Reference

Your Reference

Composite Reference

Depth

Date Sampled

Type of sample

Date analysed

Mass / Dimension of Sample

Sample Description

Asbestos ID in materials

191051
R0OO

UNITS

191051-34
BH28 - ACM

30/04/2018
Material
11/05/2018
60x40x5mm

Beige fibre
cement material

Chrysotile
asbestos
detected
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ESP/CEC

Our Reference

Your Reference
Composite Reference
Depth

Date Sampled

Type of sample

Date prepared

Date analysed
Exchangeable Ca
Exchangeable K
Exchangeable Mg
Exchangeable Na
Cation Exchange Capacity
ESP

191051
R0OO

Client Reference: JC18322A, Leppington

UNITS

meq/100g
meq/100g
meq/100g
meq/100g
meq/100g

%

191051-38
BH1
0.60-0.70
30/04/2018
Soil
10/05/2018
11/05/2018
2.2
0.2
4.4
1.1
7.9
14

191051-45
BH26
1.00-1.45
30/04/2018
Soil
10/05/2018
11/05/2018
0.2
0.3
7.4
1.6
9.4
17

191051-48
BH31
0.50-0.60
30/04/2018
Soil
10/05/2018
11/05/2018
2.2
0.4
5.4
0.27
8.2
3

19 of 33



Client Reference: JC18322A, Leppington

Method ID Methodology Summary

ASB-001 Asbestos ID - Qualitative identification of asbestos in bulk samples using Polarised Light Microscopy and Dispersion Staining
Techniques including Synthetic Mineral Fibre and Organic Fibre as per Australian Standard 4964-2004.

Inorg-001 pH - Measured using pH meter and electrode in accordance with APHA latest edition, 4500-H+. Please note that the results for
water analyses are indicative only, as analysis outside of the APHA storage times.

Inorg-002 Conductivity and Salinity - measured using a conductivity cell at 25°C in accordance with APHA latest edition 2510 and
Rayment & Lyons.

Inorg-008 Moisture content determined by heating at 105+/-5 °C for a minimum of 12 hours.

Inorg-081 Anions - a range of Anions are determined by lon Chromatography, in accordance with APHA latest edition, 4110-B.
Alternatively determined by colourimetry/turbidity using Discrete Analyer.

Metals-009 Determination of exchangeable cations and cation exchange capacity in soils using 1M Ammonium Chloride exchange and
ICP-AES analytical finish.

Metals-020 Determination of various metals by ICP-AES.

Metals-021 Determination of Mercury by Cold Vapour AAS.

Org-003 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by GC-FID.

F2 = (>C10-C16)-Naphthalene as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater (HSLs Tables 1A
(3, 4)). Note Naphthalene is determined from the VOC analysis.

Org-003 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by GC-FID.

F2 = (>C10-C16)-Naphthalene as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater (HSLs Tables 1A
(3, 4)). Note Naphthalene is determined from the VOC analysis.

Note, the Total +ve TRH PQL is reflective of the lowest individual PQL and is therefore "Total +ve TRH" is simply a sum of the
positive individual TRH fractions (>C10-C40).

Org-005 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by GC with dual
ECD's.

Org-005 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by GC with dual
ECD's.

Note, the Total +ve reported DDD+DDE+DDT PQL is reflective of the lowest individual PQL and is therefore simply a sum of
the positive individually report DDD+DDE+DDT.

Org-006 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by GC-ECD.

Org-006 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by GC-ECD.
Note, the Total +ve PCBs PQL is reflective of the lowest individual PQL and is therefore" Total +ve PCBs" is simply a sum of
the positive individual PCBs.
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Client Reference: JC18322A, Leppington

Method ID Methodology Summary

Org-012 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by GC-MS.
Benzo(a)pyrene TEQ as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater - 2013.
For soil results:-
1. ‘EQ PQL'values are assuming all contributing PAHs reported as <PQL are actually at the PQL. This is the most conservative
approach and can give false positive TEQs given that PAHs that contribute to the TEQ calculation may not be present.
2. ‘EQ zero'values are assuming all contributing PAHs reported as <PQL are zero. This is the least conservative approach and
is more susceptible to false negative TEQs when PAHSs that contribute to the TEQ calculation are present but below PQL.
3. ‘EQ half PQL'values are assuming all contributing PAHs reported as <PQL are half the stipulated PQL. Hence a mid-point
between the most and least conservative approaches above.
Note, the Total +ve PAHs PQL is reflective of the lowest individual PQL and is therefore "Total +ve PAHs" is simply a sum of
the positive individual PAHSs.

Org-014 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS.

Org-016 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. Water samples
are analysed directly by purge and trap GC-MS. F1 = (C6-C10)-BTEX as per NEPM B1 Guideline on Investigation Levels for
Soil and Groundwater.

Org-016 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. Water samples
are analysed directly by purge and trap GC-MS. F1 = (C6-C10)-BTEX as per NEPM B1 Guideline on Investigation Levels for
Soil and Groundwater.
Note, the Total +ve Xylene PQL is reflective of the lowest individual PQL and is therefore "Total +ve Xylenes" is simply a sum
of the positive individual Xylenes.
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Client Reference: JC18322A, Leppington

QUALITY CONTROL: vTRH(C6-C10)/BTEXN in Soil Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD LCS-8 [NT]
Date extracted - 09/05/2018 | 29 09/05/2018 09/05/2018 09/05/2018
Date analysed - 11/05/2018 | 29 11/05/2018 11/05/2018 11/05/2018
TRH Cs - Co mg/kg 25 Org-016 <25 29 <25 <25 0 94
TRH Cs - C1o mg/kg 25 Org-016 <25 29 <25 <25 0 94
Benzene mg/kg 0.2 Org-016 <0.2 29 <0.2 <0.2 0 75
Toluene mg/kg 0.5 Org-016 <0.5 29 <0.5 <0.5 0 96
Ethylbenzene mg/kg 1 Org-016 <1 29 <1 <1 0 93
m+p-xylene mg/kg 2 Org-016 <2 29 <2 <2 0 104
o-Xylene mg/kg 1 Org-016 <1 29 <1 <1 0 96
naphthalene mg/kg 1 Org-014 <1 29 <1 <1 0
Surrogate aaa-Trifluorotoluene % Org-016 90 29 88 92 4 86
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Client Reference: JC18322A, Leppington

QUALITY CONTROL: svTRH (C10-C40) in Soil Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD LCS-8 [NT]
Date extracted - 09/05/2018 | 29 09/05/2018 09/05/2018 09/05/2018
Date analysed - 10/05/2018 | 29 10/05/2018 10/05/2018 10/05/2018
TRH C10 - C1a mg/kg 50 Org-003 <50 29 <50 <50 0 129
TRH C15 - Cas mg/kg 100 Org-003 <100 29 <100 <100 0 117
TRH C2 - C36 mg/kg 100 Org-003 <100 29 <100 <100 0 108
TRH >C10-C16 mg/kg 50 Org-003 <50 29 <50 <50 0 129
TRH >C16-Caa mg/kg 100 Org-003 <100 29 <100 <100 0 117
TRH >C34-Cao mg/kg 100 Org-003 <100 29 <100 <100 0 108
Surrogate o-Terphenyl % Org-003 79 29 81 81 0 89
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Client Reference: JC18322A, Leppington

QUALITY CONTROL: PAHSs in Soil Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD LCS-8 [NT]
Date extracted - 09/05/2018 | 29 09/05/2018 09/05/2018 09/05/2018
Date analysed - 10/05/2018 | 29 10/05/2018 10/05/2018 10/05/2018
Naphthalene mg/kg 0.1 Org-012 <0.1 29 <0.1 <0.1 0 107
Acenaphthylene mg/kg 0.1 Org-012 <0.1 29 <0.1 <0.1 0
Acenaphthene mg/kg 0.1 Org-012 <0.1 29 <0.1 <0.1 0
Fluorene mg/kg 0.1 Org-012 <0.1 29 <0.1 <0.1 0 107
Phenanthrene mg/kg 0.1 Org-012 <0.1 29 <0.1 <0.1 0 113
Anthracene mg/kg 0.1 Org-012 <0.1 29 <0.1 <0.1 0
Fluoranthene mg/kg 0.1 Org-012 <0.1 29 <0.1 <0.1 0 111
Pyrene mg/kg 0.1 Org-012 <0.1 29 <0.1 <0.1 0 110
Benzo(a)anthracene mg/kg 0.1 Org-012 <0.1 29 <0.1 <0.1 0
Chrysene mg/kg 0.1 Org-012 <0.1 29 <0.1 <0.1 0 102
Benzo(b,j+k)fluoranthene mg/kg 0.2 Org-012 <0.2 29 <0.2 <0.2 0
Benzo(a)pyrene mg/kg 0.05 Org-012 <0.05 29 <0.05 <0.05 0 106
Indeno(1,2,3-c,d)pyrene mg/kg 0.1 Org-012 <0.1 29 <0.1 <0.1 0
Dibenzo(a,h)anthracene mg/kg 0.1 Org-012 <0.1 29 <0.1 <0.1 0
Benzo(g,h,i)perylene mg/kg 0.1 Org-012 <0.1 29 <0.1 <0.1 0
Surrogate p-Terphenyl-d14 % Org-012 114 29 104 109 5 98
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Client Reference: JC18322A, Leppington

QUALITY CONTROL: Organochlorine Pesticides in soil Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD LCS-8 [NT]
Date extracted - 09/05/2018 | 29 09/05/2018 09/05/2018 09/05/2018
Date analysed - 10/05/2018 | 29 10/05/2018 10/05/2018 10/05/2018
HCB mg/kg 0.1 Org-005 <0.1 29 <0.1 <0.1 0
alpha-BHC mg/kg 0.1 Org-005 <0.1 29 <0.1 <0.1 0 106
gamma-BHC mg/kg 0.1 Org-005 <0.1 29 <0.1 <0.1 0
beta-BHC mg/kg 0.1 Org-005 <0.1 29 <0.1 <0.1 0 93
Heptachlor mg/kg 0.1 Org-005 <0.1 29 <0.1 <0.1 0 100
delta-BHC mg/kg 0.1 Org-005 <0.1 29 <0.1 <0.1 0
Aldrin mg/kg 0.1 Org-005 <0.1 29 <0.1 <0.1 0 102
Heptachlor Epoxide mg/kg 0.1 Org-005 <0.1 29 <0.1 <0.1 0 96
gamma-Chlordane mg/kg 0.1 Org-005 <0.1 29 <0.1 <0.1 0
alpha-chlordane mg/kg 0.1 Org-005 <0.1 29 <0.1 <0.1 0
Endosulfan | mg/kg 0.1 Org-005 <0.1 29 <0.1 <0.1 0
pp-DDE mg/kg 0.1 Org-005 <0.1 29 <0.1 <0.1 0 105
Dieldrin mg/kg 0.1 Org-005 <0.1 29 <0.1 <0.1 0 109
Endrin mg/kg 0.1 Org-005 <0.1 29 <0.1 <0.1 0 99
pp-DDD mg/kg 0.1 Org-005 <0.1 29 <0.1 <0.1 0 106
Endosulfan Il mg/kg 0.1 Org-005 <0.1 29 <0.1 <0.1 0
pp-DDT mg/kg 0.1 Org-005 <0.1 29 <0.1 <0.1 0
Endrin Aldehyde mg/kg 0.1 Org-005 <0.1 29 <0.1 <0.1 0
Endosulfan Sulphate mg/kg 0.1 Org-005 <0.1 29 <0.1 <0.1 0 100
Methoxychlor mg/kg 0.1 Org-005 <0.1 29 <0.1 <0.1 0
Surrogate TCMX % Org-005 103 29 105 106 1 124
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Client Reference: JC18322A, Leppington

QUALITY CONTROL: Organochlorine Pesticides in soil Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD [NT] [NT]
Date extracted - 1 09/05/2018 09/05/2018
Date analysed - 1 10/05/2018 10/05/2018
HCB mg/kg 0.1 Org-005 1 <0.1 <0.1 0
alpha-BHC mg/kg 0.1 Org-005 1 <0.1 <0.1 0
gamma-BHC mg/kg 0.1 Org-005 1 <0.1 <0.1 0
beta-BHC mg/kg 0.1 Org-005 1 <0.1 <0.1 0
Heptachlor mg/kg 0.1 Org-005 1 <0.1 <0.1 0
delta-BHC mg/kg 0.1 Org-005 1 <0.1 <0.1 0
Aldrin mg/kg 0.1 Org-005 1 <0.1 <0.1 0
Heptachlor Epoxide mg/kg 0.1 Org-005 1 <0.1 <0.1 0
gamma-Chlordane mg/kg 0.1 Org-005 1 <0.1 <0.1 0
alpha-chlordane mg/kg 0.1 Org-005 1 <0.1 <0.1 0
Endosulfan | mg/kg 0.1 Org-005 1 <0.1 <0.1 0
pp-DDE mg/kg 0.1 Org-005 1 <0.1 <0.1 0
Dieldrin mg/kg 0.1 Org-005 1 <0.1 <0.1 0
Endrin mg/kg 0.1 Org-005 1 <0.1 <0.1 0
pp-DDD mg/kg 0.1 Org-005 1 <0.1 <0.1 0
Endosulfan Il mg/kg 0.1 Org-005 1 <0.1 <0.1 0
pp-DDT mg/kg 0.1 Org-005 1 <0.1 <0.1 0
Endrin Aldehyde mg/kg 0.1 Org-005 1 <0.1 <0.1 0
Endosulfan Sulphate mg/kg 0.1 Org-005 1 <0.1 <0.1 0
Methoxychlor mg/kg 0.1 Org-005 1 <0.1 <0.1 0
Surrogate TCMX % Org-005 1 104 106 2
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Client Reference: JC18322A, Leppington

QUALITY CONTROL: PCBs in Soil Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD LCS-8 [NT]
Date extracted - 09/05/2018 | 29 09/05/2018 09/05/2018 09/05/2018
Date analysed - 10/05/2018 | 29 10/05/2018 10/05/2018 10/05/2018
Aroclor 1016 mg/kg 0.1 Org-006 <0.1 29 <0.1 <0.1 0
Aroclor 1221 mg/kg 0.1 Org-006 <0.1 29 <0.1 <0.1 0
Aroclor 1232 mg/kg 0.1 Org-006 <0.1 29 <0.1 <0.1 0
Aroclor 1242 mg/kg 0.1 Org-006 <0.1 29 <0.1 <0.1 0
Aroclor 1248 mg/kg 0.1 Org-006 <0.1 29 <0.1 <0.1 0
Aroclor 1254 mg/kg 0.1 Org-006 <0.1 29 <0.1 <0.1 0 102
Aroclor 1260 mg/kg 0.1 Org-006 <0.1 29 <0.1 <0.1 0
Surrogate TCLMX % Org-006 103 29 105 106 1 101

QUALITY CONTROL: PCBs in Soil Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD [NT] [NT]
Date extracted - 1 09/05/2018 09/05/2018
Date analysed - 1 10/05/2018 10/05/2018
Aroclor 1016 mg/kg 0.1 Org-006 1 <0.1 <0.1 0
Aroclor 1221 mg/kg 0.1 Org-006 1 <0.1 <0.1 0
Aroclor 1232 mg/kg 0.1 Org-006 1 <0.1 <0.1 0
Aroclor 1242 mg/kg 0.1 Org-006 1 <0.1 <0.1 0
Aroclor 1248 mg/kg 0.1 Org-006 1 <0.1 <0.1 0
Aroclor 1254 mg/kg 0.1 Org-006 1 <0.1 <0.1 0
Aroclor 1260 mg/kg 0.1 Org-006 1 <0.1 <0.1 0
Surrogate TCLMX % Org-006 1 104 106 2
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Client Reference: JC18322A, Leppington

QUALITY CONTROL: Acid Extractable metals in soil Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD LCS-8 [NT]
Date prepared - 09/05/2018 | 29 09/05/2018 09/05/2018 09/05/2018
Date analysed - 10/05/2018 | 29 10/05/2018 10/05/2018 10/05/2018
Arsenic mg/kg 4 Metals-020 <4 29 13 12 8 107
Cadmium mg/kg 0.4 Metals-020 <0.4 29 <0.4 <0.4 0 98
Chromium mg/kg 1 Metals-020 <1 29 18 19 5 105
Copper mg/kg 1 Metals-020 <1 29 18 16 12 111
Lead mg/kg 1 Metals-020 <1 29 30 27 11 103
Mercury mg/kg 0.1 Metals-021 <0.1 29 <0.1 <0.1 0 105
Nickel mg/kg 1 Metals-020 <1 29 4 4 0 105
Zinc mg/kg 1 Metals-020 <1 29 20 17 16 103

QUALITY CONTROL: Acid Extractable metals in soil Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD [NT] [NT]
Date prepared - 1 09/05/2018 09/05/2018
Date analysed - 1 10/05/2018 10/05/2018
Arsenic mg/kg 4 Metals-020 1 8 9 12
Cadmium mg/kg 0.4 Metals-020 1 <0.4 <0.4 0
Chromium mg/kg 1 Metals-020 1 20 21 5
Copper mg/kg 1 Metals-020 1 13 12 8
Lead mg/kg 1 Metals-020 1 23 24 4
Mercury mg/kg 0.1 Metals-021 1 <0.1 <0.1 0
Nickel mg/kg 1 Metals-020 1 5 5 0
Zinc mg/kg 1 Metals-020 1 18 19 5

191051 28 of 33

R0OO



Client Reference: JC18322A, Leppington

Test Description
Date prepared

Date analysed

QUALITY CONTROL: Misc Inorg - Soil Duplicate

Units PQL Method Blank # Base
- 11/05/2018 | 19 11/05/2018

- 11/05/2018 | 19 11/05/2018

pH 1:5 soil:water pH Units Inorg-001 19 5.7
Electrical Conductivity 1:5 soil:water pS/icm 1 Inorg-002 <1 19 96
Chloride, CI 1:5 soil:water mg/kg 10 Inorg-081 <10 40 670
Sulphate, SO4 1:5 soil:water mg/kg 10 Inorg-081 40 130

Dup.
11/05/2018
11/05/2018

5.7

88

800

170

RPD

Spike
LCS-8

Recovery %
191051-41

11/05/2018 | 11/05/2018

11/05/2018 | 11/05/2018

102

94

87

89

Test Description
Date prepared
Date analysed

pH 1:5 soil:water

Duplicate

Units PQL Method Blank # Base
- 40 11/05/2018
- 40 11/05/2018

pH Units Inorg-001 40 5.0

Electrical Conductivity 1:5 soil:water uS/cm 1 Inorg-002 40 570

191051
R0OO

Dup.
11/05/2018
11/05/2018

4.8

710

RPD

22

Spike
[NT]

Recovery %
[NT]
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Client Reference: JC18322A, Leppington

QUALITY CONTROL: ESP/CEC Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD LCS-8 [NT]
Date prepared - 10/05/2018 10/05/2018
Date analysed - 11/05/2018 11/05/2018
Exchangeable Ca meq/100g 0.1 Metals-009 <0.1 113
Exchangeable K meq/100g 0.1 Metals-009 <0.1 108
Exchangeable Mg meq/100g 0.1 Metals-009 <0.1 103
Exchangeable Na meq/100g 0.1 Metals-009 <0.1 107
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Client Reference: JC18322A, Leppington

Result Definitions

NT
NA
INS
PQL
<

>
RPD
LCS
NS
NEPM
NR

Not tested

Test not required

Insufficient sample for this test
Practical Quantitation Limit
Less than

Greater than

Relative Percent Difference
Laboratory Control Sample
Not specified

National Environmental Protection Measure
Not Reported

Quality Control Definitions

Blank

Duplicate

Matrix Spike

LCS (Laboratory
Control Sample)

Surrogate Spike

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.

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

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.

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

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

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC

2011.
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Client Reference: JC18322A, Leppington

Laboratory Acceptance Criteria

Duplicate sample 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 in water samples, three vials are required for duplicate or spike analysis.
Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140% for organics (+/-50% surrogates)
and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

Measurement Uncertainty estimates are available for most tests upon request.
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Client Reference: JC18322A, Leppington

Report Comments

Asbestos: A portion of the supplied sample was sub-sampled for asbestos analysis according to Envirolab procedures.
We cannot guarantee that this sub-sample is indicative of the entire sample. Envirolab recommends supplying

40-50g of sample in its own container.

Note: Samples were sub-sampled from jars provided by the client.

Misc Inorg.

# Percent recovery is not possible to report due to the high concentration
of the element/s in the sample/s. However an acceptable recovery was
obtained for the LCS.
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CERTIFICATE OF ANALYSIS 210572

Client Details

Client Geoenviro Consultancy Pty Ltd
Attention Solern Liew
Address PO Box 1543, Macquarie Centre, North Ryde, NSW, 2113

Sample Details

Your Reference JC18322C-r1, Leppington
Number of Samples 12 Soil
Date samples received 31/01/2019

Date completed instructions received 31/01/2019

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.

Report Details

Date results requested by 04/02/2019

Date of Issue 04/02/2019

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

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

Results Approved By Authorised By
Priya Samarawickrama, Senior Chemist

Jacinta Hurst, Laboratory Manager

210572 10f6
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Client Reference: JC18322C-r1, Leppington

Misc Inorg - Soil
Our Reference

Your Reference
Depth

Date Sampled
Type of sample
Date prepared
Date analysed

Resistivity in soil*

UNITS

ohm m

2105721
BH1
0.6-0.7
31/01/2019
Soil
04/02/2019
04/02/2019
92

210572-2
BH1
2.5-2.8
31/01/2019
Soil
04/02/2019
04/02/2019
23

210572-3
BH5
1.0-1.45
31/01/2019
Soil
04/02/2019
04/02/2019
17

210572-4
BH5
2.5-2.9
31/01/2019
Soil
04/02/2019
04/02/2019
21

210572-5
BH17
0.5-0.6
31/01/2019
Soil
04/02/2019
04/02/2019
71

Misc Inorg - Soil
Our Reference

Your Reference
Depth

Date Sampled
Type of sample
Date prepared
Date analysed

Resistivity in soil*

UNITS

ohm m

210572-6
BH17
1.0-1.45
31/01/2019
Soil
04/02/2019
04/02/2019
66

210572-7
BH26
0.5-0.6
31/01/2019
Soil
04/02/2019
04/02/2019
97

Misc Inorg - Soil

Our Reference
Your Reference
Depth

Date Sampled
Type of sample
Date prepared
Date analysed

Resistivity in soil*

210572
R0OO

UNITS

ohm m

210572-11
BH31
0.5-0.6
31/01/2019
Soil
04/02/2019
04/02/2019
77

210572-12
BH31
1.0-1.45
31/01/2019
Soil
04/02/2019
04/02/2019
46

210572-8
BH26
1.0-1.45
31/01/2019
Soil
04/02/2019
04/02/2019
40

210572-9
BH28
0.5-0.6
31/01/2019
Soil
04/02/2019
04/02/2019
69

210572-10
BH28
1.0-1.45
31/01/2019
Soil
04/02/2019
04/02/2019
60
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Client Reference: JC18322C-r1, Leppington

Method ID Methodology Summary

Inorg-002 Conductivity and Salinity - measured using a conductivity cell at 250C in accordance with APHA 22nd ED 2510 and Rayment &
Lyons. Resistivity is calculated from Conductivity.
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Client Reference: JC18322C-r1, Leppington

QUALITY CONTROL: Misc Inorg - Sail Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD LCS-1 [NT]
Date prepared - 04/02/2019 | 2 04/02/2019 04/02/2019 04/02/2019
Date analysed - 04/02/2019 | 2 04/02/2019 04/02/2019 04/02/2019
Resistivity in soil* ohm m 1 Inorg-002 2 23 22 4

Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD [NT] [NT]
Date prepared - 10 04/02/2019 04/02/2019
Date analysed - 10 04/02/2019 04/02/2019
Resistivity in soil* ohm m 1 Inorg-002 10 60 41 38
210572 4 of 6

R0OO



Client Reference: JC18322C-r1, Leppington

Result Definitions

NT
NA
INS
PQL
<

>
RPD
LCS
NS
NEPM
NR

Not tested

Test not required

Insufficient sample for this test
Practical Quantitation Limit
Less than

Greater than

Relative Percent Difference
Laboratory Control Sample
Not specified

National Environmental Protection Measure
Not Reported

Quality Control Definitions

Blank

Duplicate

Matrix Spike

LCS (Laboratory
Control Sample)

Surrogate Spike

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.

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

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.

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

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

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC

2011.
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Client Reference: JC18322C-r1, Leppington

Laboratory Acceptance Criteria

Duplicate sample 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 in water samples, three vials are required for duplicate or spike analysis.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% — see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140% for organics (+/-50% surrogates)
and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

Measurement Uncertainty estimates are available for most tests upon request.
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CERTIFICATE OF ANALYSIS 215148

Client Details

Client Geoenviro Consultancy Pty Ltd
Attention Adrian Tejada
Address PO Box 1543, Macquarie Centre, North Ryde, NSW, 2113

Sample Details

Your Reference JC18322C, Leppington
Number of Samples 15 Soil
Date samples received 08/04/2019

Date completed instructions received 08/04/2019

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.

Report Details

Date results requested by 12/04/2019

Date of Issue 12/04/2019

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

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

Results Approved By Authorised B
Ken Nguyen, Reporting Supervisor
Priya Samarawickrama, Senior Chemist

Nancy Zhang, Laboratory Manager
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Client Reference: JC18322C, Leppington

Misc Inorg - Soil

Our Reference

Your Reference

Depth

Date Sampled

Type of sample

Date prepared

Date analysed

pH 1:5 soil:water

Electrical Conductivity 1:5 soil:water
Chiloride, Cl 1:5 soil:water
Sulphate, SO4 1:5 soil:water

Resistivity in soil*

UNITS

pH Units
uS/cm
mg/kg
mg/kg

ohm m

2151481
BH41
0.0-0.1
04/04/2019
Soil
12/04/2019
12/04/2019
6.0
66

215148-2
BH41
0.5-0.6
04/04/2019
Soil
12/04/2019
12/04/2019
5.1
620
740
170

215148-3
BH41
1.4-1.5
04/04/2019
Soil
12/04/2019
12/04/2019
5.3
500
550
140
20

215148-4
BH42
0.0-0.1
04/04/2019
Soil
12/04/2019
12/04/2019
6.0
56

215148-5
BH42
0.4-0.5
04/04/2019
Soil
12/04/2019
12/04/2019
6.4
59
10
59
170

Misc Inorg - Soil

Our Reference

Your Reference

Depth

Date Sampled

Type of sample

Date prepared

Date analysed

pH 1:5 soil:water

Electrical Conductivity 1:5 soil:water
Chloride, Cl 1:5 soil:water

Sulphate, SO4 1:5 soil:water

UNITS

pH Units
uS/cm
mg/kg

mg/kg

215148-6
BH42
1.0-1.1
04/04/2019
Soil
12/04/2019
12/04/2019
5.7
130
47
70

215148-7
BH43
0.0-0.1
04/04/2019
Soil
12/04/2019
12/04/2019
6.6
97

215148-8
BH43
0.5-0.6
04/04/2019
Soil
12/04/2019
12/04/2019
6.0
130
33
89

215148-9
BH43
1.2-1.3
04/04/2019
Soil
12/04/2019
12/04/2019
5.1
400
330
210

215148-10
BH44
0.0-0.1
04/04/2019
Soil
12/04/2019
12/04/2019
6.9
110

Misc Inorg - Soil

Our Reference

Your Reference

Depth

Date Sampled

Type of sample

Date prepared

Date analysed

pH 1:5 soil:water

Electrical Conductivity 1:5 soil:water
Chiloride, Cl 1:5 soil:water
Sulphate, SO4 1:5 soil:water

Resistivity in soil*

215148
R0OO

UNITS

pH Units
uS/cm
mg/kg
mg/kg

ohm m

215148-11
BH44
0.4-0.5
04/04/2019
Soil
12/04/2019
12/04/2019
6.7
96
20
10
100

215148-12
BH44
1.4-1.5
04/04/2019
Soil
12/04/2019
12/04/2019
5.4
140
38
130

215148-13
BH45
0.0-0.1
04/04/2019
Soil
12/04/2019
12/04/2019
6.3
50

215148-14
BH45
0.6-0.7
04/04/2019
Soil
12/04/2019
12/04/2019
5.4
200
95
210

215148-15
BH45
1.6-1.7
04/04/2019
Soil
12/04/2019
12/04/2019
4.8
320
290
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Client Reference: JC18322C, Leppington

ESP/CEC

Our Reference
Your Reference
Depth

Date Sampled
Type of sample
Date prepared
Date analysed
Exchangeable Ca
Exchangeable K
Exchangeable Mg
Exchangeable Na
Cation Exchange Capacity
ESP

215148
R0OO

UNITS

meq/100g
meq/100g
meq/100g
meq/100g
meq/100g

%

215148-2
BH41
0.5-0.6
04/04/2019
Soil
12/04/2019
12/04/2019
0.4
0.2
10
1.0
12
9

215148-9
BH43
1.2-1.3
04/04/2019
Soil
12/04/2019
12/04/2019
3.3
0.2
8.7
1.8
14
13

215148-12
BH44
1.4-1.5
04/04/2019
Soil
12/04/2019
12/04/2019
0.7
0.3
8.4
1.8
11
16
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Client Reference: JC18322C, Leppington

Method ID Methodology Summary

Inorg-001 pH - Measured using pH meter and electrode in accordance with APHA latest edition, 4500-H+. Please note that the results for
water analyses are indicative only, as analysis outside of the APHA storage times.

Inorg-002 Conductivity and Salinity - measured using a conductivity cell at 25°C in accordance with APHA latest edition 2510 and
Rayment & Lyons.

Inorg-002 Conductivity and Salinity - measured using a conductivity cell at 250C in accordance with APHA 22nd ED 2510 and Rayment &
Lyons. Resistivity is calculated from Conductivity.

Inorg-081 Anions - a range of Anions are determined by lon Chromatography, in accordance with APHA latest edition, 4110-B.
Alternatively determined by colourimetry/turbidity using Discrete Analyer.

Metals-009 Determination of exchangeable cations and cation exchange capacity in soils using 1M Ammonium Chloride exchange and
ICP-AES analytical finish.

215148 40f 8
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Client Reference: JC18322C, Leppington

QUALITY CONTROL: Misc Inorg - Sail Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD LCS-1 215148-5
Date prepared - 12/04/2019 | 3 12/04/2019 12/04/2019 12/04/2019 12/04/2019
Date analysed - 12/04/2019 | 3 12/04/2019 12/04/2019 12/04/2019 12/04/2019
pH 1:5 soil:water pH Units Inorg-001 3 53 5.2 2 102
Electrical Conductivity 1:5 soil:water uS/cm 1 Inorg-002 <1 3 500 620 21 100
Chloride, CI 1:5 soil:water mg/kg 10 Inorg-081 <10 3 550 700 24 89 84
Sulphate, SO4 1:5 soil:water mg/kg 10 Inorg-081 <10 3 140 140 0 92 75
Resistivity in soil* ohm m 1 Inorg-002 <1 3 20 16 22

Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD [NT] [NT]
Date prepared - 13 12/04/2019 12/04/2019
Date analysed - 13 12/04/2019 12/04/2019
pH 1:5 soil:water pH Units Inorg-001 13 6.3 6.3 0
Electrical Conductivity 1:5 soil:water uS/cm 1 Inorg-002 13 50 50 0
215148 50f 8
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Client Reference: JC18322C, Leppington

QUALITY CONTROL: ESP/CEC Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD LCS-1 [NT]
Date prepared - 12/04/2019 | 2 12/04/2019 12/04/2019 12/04/2019
Date analysed - 12/04/2019 | 2 12/04/2019 12/04/2019 12/04/2019
Exchangeable Ca meq/100g 0.1 Metals-009 <0.1 2 0.4 0.3 29 104
Exchangeable K meq/100g 0.1 Metals-009 <0.1 2 0.2 0.2 0 107
Exchangeable Mg meq/100g 0.1 Metals-009 <0.1 2 10 9.6 4 102
Exchangeable Na meq/100g 0.1 Metals-009 <0.1 2 1.0 1.0 0 100
ESP % 1 Metals-009 2 9 9 0

215148 6 of 8
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Client Reference: JC18322C, Leppington

Result Definitions

NT
NA
INS
PQL
<

>
RPD
LCS
NS
NEPM
NR

Not tested

Test not required

Insufficient sample for this test
Practical Quantitation Limit
Less than

Greater than

Relative Percent Difference
Laboratory Control Sample
Not specified

National Environmental Protection Measure
Not Reported

Quality Control Definitions

Blank

Duplicate

Matrix Spike

LCS (Laboratory
Control Sample)

Surrogate Spike

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.

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

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.

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

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

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC

2011.

215148
R0OO
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Client Reference: JC18322C, Leppington

Laboratory Acceptance Criteria

Duplicate sample 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 in water samples, three vials are required for duplicate or spike analysis.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% — see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140% for organics (+/-50% surrogates)
and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

Measurement Uncertainty estimates are available for most tests upon request.

215148 8 of 8
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GeoEnviro Consultancy Pty Ltd

EXPLANATORY NOTES

Introduction

These notes have been provided to amplify the
geotechnical report with regard to investigation
procedures, classification methods and certain matters
relating to the Discussion and Comments sections. Not all
notes are necessarily relevant to all reports.

Geotechnical reports are based on information gained from
finite sub-surface probing, excavation, boring, sampling or
other means of investigation, supplemented by experience
and knowledge of local geology. For this reason they must
be regarded as interpretative rather than factual documents,
limited to some extent by the scope of information on
which they rely.

Description and Classification Methods

The methods the description and classification of soils and
rocks used in this report are based on Australian standard
1726, the SSA Site investigation Code, in general
descriptions cover the following properties - strength or
density, colour, structure, soil or rock type and inclusions.
Identification and classification of soil and rock involves
to a large extent, judgement within the acceptable level
commonly adopted by current geotechnical practices.

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

Sail Classification Particle Size
Clay Less than 0.002mm
Silt 0.002 to 0.6mm
Sand 0.6 to 2.00mm
Gravel 2.00m to 60.00mm
Soil Classification Particle size
Clay less than 0.002mm
Silt 0.002 to 0.06mm
Sand 0.06 to 2.00mm
Gravel 2.00mm to 60.00mm

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

Classification Undrained Shear Strength kPa

Very Soft Less than 12
Soft 12-25
Firm 25-50
Stiff 50 - 100

Very Stiff 100 - 200
Hard Greater than 200

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

Relative Dense ~ SPT 'N* Value CPT Cone
(blows/300mm)  Value (g.-Mpa)
Very Loose Less than 5 Less than 2
Loose 5-10 2-5
Medium Dense 10-30 5-15
Dense 30-50 15-25
Very Dense > 50 >25

Rock types are classified by their geological names,
together with descriptive terms on  degrees  of
weathering strength,  defects and  other  minor
components. Where relevant, further information

C:\\lab\reports\r016-1

regarding rock classification, is given on the following
sheet.

Sampling

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

Disturbed samples taken during drilling provided
information on plasticity, grained size, colour, type,
moisture content, 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 (normally know as Usy) into the soil and
withdrawing a sample of the soil in a relatively
undisturbed state. Such Samples yield information on
structure and strength and are necessary for laboratory
determination of shear strength and compressibility.
Undisturbed sampling is generally effective only in
cohesive soils. Details of the type and method of sampling
are given in the report.

Field Investigation Methods

The following is a brief summary of investigation
methods currently carried out by this company and
comments on their use and application.

Hand Auger Drilling

The borehole is advanced by manually operated
equipment. The diameter of the borehole ranges from
50mm to 100mm. Penetration depth of hand augered
boreholes may be limited by premature refusal on a variety
of materials, such as hard clay, gravels or ironstone.

Test Pits

These are excavated with a tractor-mounted backhoe or a
tracked excavator, allowing close examination of the insitu
soils if it is safe to descend into the pit. The depth of
penetration is limited to about 3.0m for a backhoe and up
to 6.0m for an excavator. A potential disadvantage is the
disturbance caused by the excavation.

Care must be taken if construction is to be carried out near,
or within the test pit locations, to either adequately
recompact the backfill during construction, or to design the
structure or accommodate the poorly compacted backfill.

Large Diameter Auger (eg Pengo)

The hole is advanced by a rotating plate or short spiral
auger generally 300mm or larger in diameter. The cuttings
are returned to the surface at intervals (generally of not
more than 05m) and are disturbed, but usually unchanged
in moisture content. Identification of soil strata is generally
much more reliable than with continuous spiral flight
augers and is usually supplemented by occasional
undisturbed tube sampling.

Continuous Spiral Flight Augers

The hole is advanced by using 90mm - 115mm diameter
continuous spiral flight augers, which are withdrawn at
intervals to allow sampling or insitu testing. This is a
relatively economical means of drilling in clays and in
sands above the water table. Samples are returned to the
surface, or may be collected after withdrawal of the augers
flights, but they are very disturbed and may be highly
mixed with soil of other stratum.

Information from the drilling (as distinct from specific
sampling by SPT or undisturbed samples) is of relatively
low reliability due to remoulding, mixing or softening of
samples by ground water, resulting in uncertainties of the
original sample depth.
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Continuous Spiral Flight Augers (continued)

The spiral augers are usually advanced by using a V - bit
through the soil profile refusal, followed by Tungsten
Carbide (TC) bit, to penetrate into bedrock. The quality
and continuity of the bedrock may be assessed by
examination of the recovered rock fragments and through
observation of the drilling penetration resistance.

Non - core Rotary Drilling (Wash Boring)

The hole is advanced by a rotary bit, with water being
pumped down the drill rod and returned up the annulus,
carrying the cuttings, together with some information from
the "feel" and rate of penetration.

Rotary Mud Stabilised Drilling

This is similar to rotary drilling, but uses drilling mud as a
circulating fluid, which may consist of a range of products,
from bentonite to polymers such as Revert or Biogel. The
mud tends to mask the cuttings and reliable identification
is again only possible from separate intact sampling (eg
SPT and Us, samples).

Continuous Core Drilling

A continuous core sample is obtained using a diamond
tipped core barrel.  Providing full core recovery is
achieved (which is not always possible in very weak rock
and granular soils) this technique provides a very reliable
(but relatively expensive) method of investigation. In
rocks an NMLC triple tube core barrel which gives a core
of about 50mm diameter, is usually used with water flush.

Portable Proline Drilling

This is manually operated equipment and is only used in
sites which require bedrock core sampling and there is
restricted site access to truck mounted drill rigs. The
boreholes are usually advanced initially using a tricone
roller bit and water circulation to penetrate the upper soil
profile. In some instances a hand auger may be used to
penetrate the soil profile. Subsequent drilling into bedrock
involves the use of NMLC triple tube equipment, using
water as a lubricant.

Standard Penetration Tests

Standard penetration tests are used mainly in non-cohesive
soils, but occasionally also in cohesive soils, as a means of
determining density or strength and of obtaining a
relatively undisturbed sample. The test procedure is
described in Australian Standard 1289 "Methods of testing
Soils for Engineering Purpose”- Test F31.

The test is carried out in a borehole by driving a 50mm
diameter split sample tube under the impact of a 63Kg
hammer with a free fall of 769mm. It is normal for the
tube to be driven in three successive 150mm increments
and the "N" value is taken as the number of blows for the
last 300mm. In dense sands, very hard clays or weak
rocks, the full 450mm penetration may not be practicable
and the test is discontinued.

The test results are reported in the following form:

» In a case where full penetration is obtained with
successive blows counts for each 150mm of, say 4, 6,
and 7 blows.

as4,6,7
N=13

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

as 15,30/40mm

The results of the tests can be related empirically to the
engineering properties of the soil. Occasionally the test
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i
methods is used to obtain samples in 50mm diameter thin
walled samples tubes in clays. In these circumstances, the
best results are shown on the bore logs in brackets.

Dynamic Cone Penetration Test

A modification to the SPT test is where the same driving
system is used with a solid 60° tipped steel cone of the
same diameter as the SPT hollow sampler. The cone can
be continuously driven into the borehole and is normally
used in areas with thick layers of soft clays or loose sand.
The results of this test are shown as 'N¢' on the bore logs,
together with the number of blows per 150mm penetration.

Cone Penetrometer Testing and Interpretation
Cone penetrometer testing (sometimes referred to as Dutch
Cone-CPT) described in this report, has been carried out
using an electrical friction cone penetrometer and the test
is described in Australian Standard 1289 test F5.1.

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

As penetration occurs (at a rate of approximately 20mm
per second) the information is output on continuous chart
recorders. The plotted results in this report have been
traced from the original records. The information provided
on the charts comprises:

» Cone resistance - the actual end bearing force
divided by the cross sectional area of the cone,
expressed in Mpa.

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

»  Friction ratio - the ratio of sleeve friction to cone
resistance, expressed in percentage.

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

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

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

gc (Mpa) = (0.4 t0 0.6) N (blows per 300mm)

In clays the relationship between undrained shear strength
and cone resistance is commonly in the range:

gc = (12 to18) C,

Interpretation of CPT values can also be made to allow
estimate of modulus or compressibility values to allow
calculation  of  foundation  settlements. Inferred
stratification, as shown on the attached report, is assessed
from the cone and friction traces, from experience and
information from nearby boreholes etc.
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Cone Penetrometer Testing and Interpretation
continued

This information is presented for general guidance, but
must be regarded as being to some extent interpretive. The
test method provides a continuous profile of engineering
properties and where precise information or soil
classification is required, direct drilling and sampling may
be preferable.

Portable Dynamic Cone Penetrometer (AS1289)
Portable dynamic cone penetrometer tests are carried out
by driving a rod in to the ground with a falling weight
hammer and measuring the blows per successive 100mm
increments of penetration.

There are two similar tests, Cone Penetrometer (commonly
known as Scala Penetrometer) and the Perth Sand
Penetrometer. Scala Penetrometer is commonly adopted by
this company and consists of a 16mm rod with a 20mm
diameter cone end, driven with a 9kg hammer, dropping
510mm (AS 1289 Test F3.2).

Laboratory Testing

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

Engineering Logs

The engineering logs presented herein are an engineering
and/or geological interpretation of the sub-surface
conditions and their reliability will depend to some extent
on frequency of sampling and the method of drilling.
Ideally, continuous undisturbed sampling or core drilling
will provide the most reliable assessment, however, this is
not always practicable or possible to justify economically.
As it is, the boreholes represent only a small sample of the
total sub-surface profile. Interpretation of the information
and its application to design and construction should take
into account the spacing of boreholes, frequency of
sampling and the possibility of other than "straight line"
variations between the boreholes.

Ground water

Where ground water levels are measured in boreholes,

there are several potential problems:

» In low permeability soils, ground water although
present, may enter the hole slowly, or perhaps not at
all, during the investigation period.

» A localised perched water table may lead to a
erroneous indication of the true water table.

»  Water table levels will vary from time to time, due to
the seasons or recent weather changes. They may not
be the same at the time of construction as indicated
in the report.

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

More reliable measurements can be made by installing

stand pipes, which are read at intervals over several days,

or weeks for low permeability soils. Piezometers sealed in

a particular stratum may be interference from a perched

water table or surface water.

Engineering Reports

Engineering reports are prepared by qualified personnel
and are based on the information obtained and on current
engineering standards of interpretation and analysis.
Where the report has been prepared for a specific design
proposal is changed, say to a twenty storey building. If this
occurs, the company will be pleased to review the report
and sufficiency of the investigation work.
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Every care is taken with the report as it relates to

interpretation of sub-surface conditions, discussions of

geotechnical aspects and recommendations or suggestions
for design and construction. However, the company cannot
always anticipate or assume responsibility for:

»  Unexpected variations in ground conditions. The
potential for this will depend partly on bore spacing
and sampling frequency.

» Changes in policy or interpretation of policy by
statutory authorities.

»  The actions of contractors responding to commercial
pressures.

If these occur, the company will be pleased to assist with
investigation or advice to resolve the matter.

Site Anomalies

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

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

Site Inspection

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

Review of Design

Where major civil or structural developments are
proposed, or where only a limited investigation has been
completed, or where the geotechnical conditions are
complex, it is prudent to have the design reviewed by a
Senior Geotechnical Engineer.
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Graphic Symbols For Soil and Rock
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SOIL

Fill

Topsoil

Gravel (GW , GP)

Sand (SP, SW)

Silt (ML, MH)

Clay (CL, CH)

Clayey Gravel (GC)

Silty Sand (SM)

Clayey Sand (SC)

Sandy Silt (ML)

Gravelly Clay (CL, CH)

Silty Clay (CL, CH)

Sandy Clay (CL, CH)

Peat or Organic Soil
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ROCK

Shale

Sandstone

Siltstone,Mudstone,Claystone

Granite, Gabbro

Dolerite, Diorite

Basalt, Andesite

Other Materials

Concrete

Bitumen, Asphaltic Concrete,

Coal

Ironstone Gravel

Organic Material
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