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Copyright Statement
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permitted by the Copyright Act and as outlined in the Terms of Engagement, no part of this report may be reprinted
or reproduced or used in any form, copied or transmitted, by any electronic, mechanical, or by other means, now
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distributed or offered in any other form.

The document may only be used for the purposes for which it was commissioned. Unauthorised use of this document
in any form whatsoever is prohibited. Martens & Associates Pty Ltd assumes no responsibility where the document is
used for purposes other than those for which it was commissioned.

Limitations Statement

The sole purpose of this report and the associated services performed by Martens & Associates Pty Ltd is to complete
a preliminary geotechnical and salinity assessment in accordance with the scope of services set out in the contract /
quotation between Martens & Associates Pty Ltd and Assyrian Schools Limited c/o - PMDL (hereafter known as the
Client). That scope of works and services were defined by the requests of the Client, by the fime and budgetary
constraints imposed by the Client, and by the availability of access to the site.

Martens & Associates Pty Ltd derived the data in this report primarily from a number of sources which may include for
example site inspections, correspondence regarding the proposal, examination of records in the public domain,
interviews with individuals with information about the site or the project, and field explorations conducted on the dates
indicated. The passage of time, manifestation of latent conditions or impacts of future events may require further
examination / exploration of the site and subsequent data analyses, together with a re-evaluation of the findings,
observations and conclusions expressed in this report.

In preparing this report, Martens & Associates Pty Ltd may have relied upon and presumed accurate certain
information (or absence thereof) relative to the site. Except as otherwise stated in the report, Martens & Associates Pty
Ltd has not attempted to verify the accuracy of completeness of any such information (including for example survey
data supplied by others).

The findings, observations and conclusions expressed by Martens & Associates Pty Ltd in this report are not, and should
not be considered an opinion concerning the completeness and accuracy of information supplied by others. No
warranty or guarantee, whether express or implied, is made with respect to the data reported or to the findings,
observations and conclusions expressed in this report. Further, such data, findings and conclusions are based solely
upon site conditions, information and drawings supplied by the Client efc. in existence af the time of the investigation.

This report has been prepared on behalf of and for the exclusive use of the Client, and is subject to and issued in
connection with the provisions of the agreement between Martens & Associates Pty Ltd and the Client. Martens &
Associates Pty Ltd accepts no liability or responsibility whatsoever for or in respect of any use of or reliance upon this
report by any third party.
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1.1

1.2

1.3

Introduction

Overview

This report documents the findings of a preliminary geotechnical and
salinity assessment completed to support State Significant development
application (SSDA) to NSW Department of Planning and Environment for
the proposed development at 17 and 19 Kosovich Place, Cecil Park,
NSW (the ‘site’), being Lots 2320 and 2321 in DP 1223137. This report has
been prepared in accordance with the agreed scope of work.

The site location is shown on a site plan in Attachment A.
Obijectives
The assessment objectives include:

o Carrying out investigations to assess sub-surface materials and
groundwater conditions, including collecting soil samples for
laboratory testing.

o Carrying out a salinity assessment.

o Carrying out a CBR assessment for preliminary pavement thickness
design.

o Provision of details of sub-surface conditions encountered during field
investigations and information for foundation design including site
classification.

Proposed Development

Preliminary plans and sections prepared by PMDL (refer PMDL, 2018) and
the project brief indicates that the development will include construction
of a new primary school including 2 two-storey GLA buildings, a multi-
purpose hall, library, canteen, a primary admin / library with associated
playgrounds and staff carpark including access for student drop-off and
pick-up. Some cuttings and fillings of up to approximately 5.0 m will likely
be required as part of construction works.
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1.4

Site Description

General site details are summarised in Table 1.

Table 1: General site description summary.

Element

Lot / DP

Local Government
Area (LGA)

Site Area

Existing site
development

Neighbouring

environment

Expected Geology

Site Topography

Site Aspect

Site Elevation
Typical Slope
Existing Vegetation

Site Drainage

Description/Detail
Lots 2320 and 2321 in DP 1223137
Fairfield City Council (FCC)

Approximately 3 ha

Predominantly open grassland and paddocks

Site is surrounded by rural and rural residential properties. The western
boundary includes half of a dam. The north-eastern boundary is
Kosovich Place and the north-western boundary is a church.

Bringelly Shale comprising shale, carbonaceous claystone, claystone,
laminite, fine to medium-grained lithic sandstone, rare coal and tuff
(Penrith 1:100 000 Geological Sheet 9030, 1st edition, Geological Survey
of New South Wales, Sydney)

Mid-slope of a west facing slope within moderately undulating land
and near-level valley floor in the west of the site

West

Ranges between approximately 82 mAHD (west) and 102 mAHD (east)
Approximately 15-20 % in the east, and <5 % in the west

Grass

Via overland flow west o a drainage depression at the western
boundary. This flows into Ropes Creek 100 m north-west of the site's
north-western boundary
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2 Geotechnical Assessment

2.1 Field Investigations
Field investigations undertaken on 10 February 2017 included:
o General site walkover to assess existing site conditions.

o Drilling and logging of fourteen boreholes (BH101 to BH114) up to 4.0
metres below ground level (mBGL).

o Standard Penetration Tests (SPT), conducted in BH101, BH102 and
BH103.

o Seven Dynamic Cone Penetrometer (DCP) tests, conducted in BH104
to BH110.

o Collection of soil samples for laboratory testing and for future
reference.

Approximate borehole, in-situ testing and CBR sampling locations are
shown in Figure 2, Attachment A.

2.2 Sub-surface Conditions
The sub-surface profile typically comprises the following units:

Unit A:  Silty clay loam, typically brown in colour and sfiff, with some
organic matter (mainly grass and rootlets).

Unit B:  Residual light, light medium and medium clay, typically brown
to red/orange for light clays and light medium clays, and
yellow-brown to grey for medium clays. Typically stiff to very stiff,
becoming harder as depth increases.

Unit C: Layer of weathered sandstone/shale/laminite, distinctly
weathered and very low to low strength.

Unit D:  Fill material comprising light medium clay, clayey sand, silty clay
loam, silty clay and ripped/crushed sandstone, encountered in
BH113 and BH114.

Table 2 summarises depths of encountered sub-surface conditions across
different sections of the site. Depth ranges vary across the site depending
on borehole location. Refer to borehole logs in Attachment B for more

deftails.
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Table 2: Generalised depth range of sub-surface profile.

Indicative depth range of unit (mBGL)

Western half of site near

Eastern half of site -
existing creek

15-20% slope

<5% slope
A 0.0-0.5 0.00-0.15 =
B 05-20 0.15-1.502 -
C 20-253 - -
D - 0.0-0.34 0.0-40
Notes:

1. BH114 only contained fill material up fo investigation termination depth of 4.0 mBGL.

2. BHI111-BH113 terminated at investigation termination depth of 1.5 mBGL. Depth of unit likely to
be greater.

3. Borehole terminated on inferred medium sfrength shale/laminite.
4.  Fill material encountered in BH113.

Groundwater

2.3.1 NSW Department of Primary Industries Water (DPI-Water) Bore Search

The NSW DPI-Water online groundwater bore mapping website was
reviewed on 1 March 2017 to identify licensed groundwater bores within
an approximately 500 m radius of the site. One borehole was found
within this radius. Bore details are provided in Table 3.

Table 3: Available hydrogeological information from the NSW DPI.

Bore ID 2::::;: s(‘:‘:f:ﬁ S)R]L groDjr?ctintaofer G;ft(::::lAchg)e r bea‘:\ilr?;ezrone
(mBGL) material
GW108121 260 m NE 100.0 34.0 66.0 Shale
Notes:

1. Relative ground surface level at borehole based on Nearmap data.

Based on the data above, groundwater at the site is expected to be
encountered at approximately 66.0 mAHD, or deeper. The drainage
depression on the western boundary, dam to the west and presence of
Ropes Creek north of the site suggest that an ephemeral or perched
groundwater table may be shallow.

2.3.2 Findings

Groundwater was not encountered in any borehole up to 4.0 mBGL.
Ephemeral perched groundwater may occur near the soil/rock interface
as a result of heavy rainfall events.
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2.4.1

25

2.5.1

Should further information on permanent site groundwater levels be
required, additional investigation would need to be carried out (i.e. rock
coring and installation of groundwater monitoring wells).

Groundwater may lead to increased risk of slope instability at foundation
locations, the build-up of pore water pressure behind strip footings or
retaining structures and impact excavation and construction
methodologies, if not adequately managed.

Laboratory Testing
Atterberg Limits Testing

Laboratory testing was undertaken on three soil samples for the purpose
of characterising encountered soil profiles. Testing was carried out by
Resource Laboratories, a National Association of Testing Authorities
(NATA) accredited laboratory. Table 4 presents a summary of test results.
A test certificate is presented in Attachment D.

Table 4: Atterberg limit testing results summary.

. Atterberg Limits (%) Plasticity

Soil Type Classification

BH101 0.6 Higlats A ECRYT) 59 17 42 High plasticity
Clay

BH105 0.9 Medium Clay 64 17 47 High plasticity

BH108 0.6 L'gmchl"ed'um 75 18 57 High plasticity
ay

Notes:

1. LL = Liquid limit, PL= Plastic limit, PI=Plasticity index.
Potential Geotechnical Hazards
Slope Instability

No apparent evidence of former or existing land or slope instability was
observed during the site walkover and field investigation works. The
proposed development is located in the eastern section of the site,
which comprises slopes between 15 % and 20 %. This area is also
underlain by residual soils and a layer of inferred very low to low strength
shale/laminite. Appropriate foundation and retaining wall design will be
required to manage potential slope stability risks as a result of the
proposed development.

2.5.2 Surface Movement / Settlement

Medium and possibly heavy clay soils, which are potentially highly
reactive soils, were encountered in the eastern section of the site.
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Buildings founded on these soils may experience foundation movements
unless appropriate foundation design and management of soil moisture
content conditions is carried out to limit excessive shrink/swell of soils and
resultant differential foundation movements.

Preliminary Geotechnical and Salinity Assessment and Pavement Thickness Design:

- . W
r n 17 and 19 Kosovich Place, Cecil Park, NS
(c t ens P1705798JR02V04 — August 2018

onsulting engineers since 1989
Page 11



3 Salinity Assessment

3.1 Risk Mapping

The Map of Salinity Potential in Western Sydney (Department of
Infrastructure, Planning and Natural Resources (DIPNR), 2002) indicates
the site to be in an area with moderate to high salinity potential, and in
close proximity to an area with known salinity. Refer to Figure 1 for site
location with respect to salinity potential.

all

KNOWN SAUNITY

Mreas where there | a known ocourrence of saline woll,
or where air photo intemretation and field ob servations
have confrmed more than one ofthese

o - scelding

b - =sit efflorescence

¢ - vegetation die back

d - sat tolerant plant speces

e - vaterlogging
Ahigh relstive vetness index occurs in these areas

HIGH SALINITY POTENTIAL

are similer to aress ofkn ) salinity (see e)
These areas are most comm on in lower dopes and
dranage systems where water sccumulation is high
(e high relative wetness inde )

MODERATE SALINITY POTENTIAL

Areas on Wanamstta Group Shales and Tertiary Alluval
Temraces. Scattered areas of scalding and indicator
vegetation have been noted but no concentr
been mapped. Saline aress may occur in thi
have not yet been identfied or may occur it
change adversaly

Site Iocoﬁo: N SBU'R"PA‘

Figure 1: Salinity potential at site based on Map of Salinity Potential in Western Sydney (DIPNR, 2002).
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3.2 Signs of Potential Saline Soils

The following observations relating to saline soil conditions are discussed
below:

o Vegetation growth adjacent to the site appeared healthy and
uninhibited.

o No water marks or salt crystals were observed on the ground surface.

o Site surface drainage appeared to be generally good.

o No evidence of concentrated surface erosion was observed.

3.3 Possible Site Conditions Impacting Site Salinity

Site conditions that may impact salinity potential at the site include:

o Proximity to the dam west of the site and Ropes Creek 100 m north of
the site’s northern boundary may facilitate increased surface water
infiltration.

o Surface water infiltration into clayey soil layers may facilitate
transportation of salts to surface or upper layers through capillary
movement.

o Localised waterlogged soils.

3.4 Assessed Salinity Risk Potential

Table 5 provides an assessment of the broad scale salinity processes likely
to impact the site. These were assessed in terms of the likelihood of each
process occurring at the site based on the proposed development, our
site observations and investigation findings.
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Table 5: Potential for broad scale salinity processes at the site.

Key Salinity

Description

Potential at subject site

Process

Localised
concentration of
salinity

Shale Saoil
Landscapes

Deep
Groundwater
Salinity

Deeply
Weathered Soil
Landscape

Localised concentration of salts due to
relatively high evaporation rates.

Usually associated with waterlogged
soil and poor drainage.

Exacerbated by increased water use
and/ or blocking of surface and sub-
surface water flow associated with
urban development.

In poorly drained duplex (texture
contrast) soils  shallow sub-surface
water flows laterally across a clayey
upper B-Horizon with salt  usually
accumulating in the clayey sub-sail.

Salt concentfrations may increase
where sub-surface water accumulates
and evaporates, e.g. on lower slopes or
natural and constructed flats in mid-
slope.

Exacerbated by sub-soils exposure
through deep cutting, by installing
buildings intfo the B-horizon and by
impeding sub-surface water flows.

Highly dispersive, erodible and poorly
draining sodic soils due to salinity.

Brackish or saline groundwater rises to
a level where, through capillary action
in the soil, the water with dissolved salts
reaches the ground surface and
evaporates, resulting in localised salt
concentration.

Groundwater rises are typically caused
by increased water infiliration, e.g.
above average rainfall, vegetation
loss, irmigation, increased water use in
urban areas, construction of surface
pifs.

Exacerbated by buildings or
infrastructure intercepting the zone of
groundwater level fluctuation.

High salt loads with high sulphate levels
related to un-mapped  deeply
weathered soil landscapes beneath
fluvial gravel, sand and clay.

Usually in mid-slope or on hiltops
affected by perched saline
groundwater.

Low to medium - no evidence
of localised concentration of
salt was observed at the fime
of investigation.

Potential for waterlogged soil
due fo clayey soils.

Low to medium - The site is
underlain by low permeable
clays.

No observable evidence of
impeded surface vegetation
growth and surface  soil
erosion.

No shallow sub-surface water
encountered.

Low to medium -
groundwater was not
encountered in all boreholes.
However, the site is underlain
by clays facilitating capillary
action.

Proposed structures are to be
constructed with appropriate
drainage measures installed.

low to medium - no
depositional  soils; however
possible deeply weathered
residual soils.
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3.5 Laboratory Test Results
3.5.1 Overview

10 soil samples collected from BH102, BH103 and BH111 were submitted
to Envirolab Services, a NATA accredited laboratory, for salinity and
aggressivity (EC, pH and soluble SO4) testing. The samples were selected
to achieve a representative coverage of the soil profile.

Groundwater was not observed down to investigation termination depth
of all boreholes which was between 1.5 and 4.0 mBGL. However,
perched groundwater from surface water infilfration may occur,
particularly in the vicinity of creeks and drainage depressions as a result
of rainfall events, and should be ftested if encountered during
construction.

3.5.2 Results A — Salinity Classification

Laboratory test results for salinity classification are summarised in Table 6
and the laboratory test certificate is provided in Attachment E.

Table é: Soil salinity test results.

Sample . -
Borehole (Irﬁ;;g?) Material Iigs(/lrﬁ)) (dsE/Cni) ' Classfication?
BH102 0.25 Silty Clay 0.071 0.639 Non-saline
BH102 0.50 Silty Clay 0.085 0.765 Non-saline
BH102 1.00 Silty Clay 0.056 0.504 Non-saline
BH102 2.00 Light Medium Clay 0.065 0.520 Non-saline
BH103 0.20 Silty Clay 0.110 0.990 Non-saline
BH103 0.50 Silty Clay 0.170 1.530 Non-saline
BH103 1.50 Medium Clay 0.240 1.680 Non-saline
BH103 2.50 Medium Clay 0.180 1.260 Non-saline
BHI111 0.30 Light Medium Clay 0.047 0.376 Non-saline
BH111 0.60 Medium Clay 0.054 0.378 Non-saline
Notes:

1. Based on EC to ECe multiplication factors from Table 6.1 in Site Investigations for Urban Salinity
(2002) guidelines.

2. Based on Table 6.2 in Site Investigations for Urban Salinity (2002) guidelines, where ECe <2 dS/m
= non-saline, ECe of 2-4 dS/m = slightly saline, ECe of 4-8 dS/m = moderately saline, ECe of 8-16
dS/m = very saline, ECe of >16 dS/m = highly saline.

Results indicate sub-surface materials are classified as non-saline.
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3.6 Results B - Exposure Classification

Sulphate and pH test results are summarised in Table 7 and the laboratory
test certificate is provided in Attachment E.

Table 7: Exposure classification test results.

Borehole

Sample
Depth

Material

Sulphate
(1:5)

Exposure

Classification 2

BH102
BH102
BH102
BH102
BH103
BH103
BH103
BH103
BH111
BH111

(mBGL)

0.20
0.50
1.00
2.00
0.20
0.50
1.50
2.50
0.30
0.60

Silty Clay 0.639
Silty Clay 0.765
Silty Clay 0.504

Light Medium Clay 0.520

Silty Clay 0.990
Silty Clay 1.530
Medium Clay 1.680
Medium Clay 1.260

Light Medium Clay 0.376
Medium Clay 0.378

7.1
6.9
8.3
8.4
59
58
8.8
8.9
6.8
6.8

(mg/kg)

41
60
26
39
21
140
20
<10
<10
54

Al
Al
Al
Al
Al
Al
Al
Al
Al
Al

Notes:

1. Based on EC to ECe multiplication factors from Table 6.1 in Site Investigations for Urban Salinity
(2002) guidelines.

2. Exposure classification for buried reinforced concrete based on Tables 4.8.1 and 4.8.2 of AS 3600

(2009).

In accordance with AS3600 (2009) exposure classification for buried

concrete structuresis ‘A1,

3.7 Conclusion

The site assessment and laboratory test results suggest the site is not
impacted by saline soil conditions. Buried concrete structures may be
designed considering an exposure classification of ‘A1’ in accordance

with AS3600 (2009).
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4.1

4.2

4.3

Preliminary Pavement Thickness Design

Overview

A preliminary pavement thickness design has been undertaken for the
proposed new access road in accordance with Policy 4-515
Specification for Roadwork and Drainage (Fairfield City Council, 2011)
and Guide to Pavement Technology Part 2: Pavement Structural Design
(Austroads, 2012).

Equivalent Standard Axles

An ESA value of 5x10°> was adopted for design of the private access road
in accordance with Council specifications.

CBR Assessment

Three bulk soil samples were collected from BH101, BH102 and BH103,
and submitted to Resource Laboratories, a NATA accredited laboratory,
for CBR testing. A 4-day soaked CBR test was conducted in accordance
with AS1289.1.1, AS1289.2.1.1, AS1289.5.1.1 and AS1289.6.1.1. Sampling
locations are provided in Attachment A and the laboratory test
certificate is provided in Attachment F. Laboratory test results are
summarised in Table 8.

Table 8: CBR resulfs.

Borehole Sample Depth (mBGL) Material Laboratory CBR (%)

Silty Clay Loam /

BH101 0.2-0.6 Light Medium Clay 4.5
BH102 02-0.4 Silty Clay 6
BH103 02-0.4 Silty Clay 2.5

Based on the CBR values in Table 8 and DCP/CBR test result correlations,
we recommend adopting a CBR value of 3.0 for preliminary design of
proposed pavements. This considers minimum council requirements,
possible differences in the natural soil profiles across the site and the
possible re-use of site-won excavated material. However, if material of
inferior quality is uncovered during excavation, lower CBR values may be
applicable and pavement material thickness designs may need to be
revised.

Additional CBR testing is recommended to provide a better indication of
subgrade conditions across proposed pavement areas, considering final
design alignments and levels, and / or to provide statistical means to
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4.4

4.5

4.5.1

support a higher CBR design value. The additional testing may be
undertaken at Construction Certificate stage.

Preliminary Pavement Thickness Design

Table 9 presents a preliminary pavement thickness design for the private
access roads.

Table 9: Preliminary pavement material thickness design.

Road Type Layer Thickness (mm)
Thin bituminous surfacing (AC10) 451
Rural
Residential Base (DGB20) 150
Local Road
Sub-base (DGS40 315
(CBR=3.0) ( )
Total pavement thickness 510
Notes:

1. Minimum value based on Council specifications.
Earthworks
Subgrade Preparation

It is recommended that surface loam and / or root affected soils be
removed prior fo pavement construction.

The subgrade is to be trimmed and compacted with density testing of
the upper 300 mm layer at a rate of 1 test per 50 m of road length.
Minimum density shall be adopted as specified in Section 4.5.3. Prior to
placement of pavement material, the subgrade shall be proofrolled and
approved by a geotechnical engineer.

Unsuitable, soft, loose or wet material or heaving areas can be treated
by one of the following methods subject to final design by Martens:

1. Removal and replacement with approved fill under geotechnical
engineer’s direction.

2. In-situ stabilisation with cement, lime or similar binding agent to a
depth of at least 300 mm below finished level. Use of this method and
extent will depend on the condition of material to be stabilised.

4.5.2 Subsoil Drainage

Surface and subsoil drainage should be provided in accordance with
Council requirements. Typically subsoil drainage is installed on the
upslope side of all internal roads and generally extends to 1.0 m below
finished surface of pavement. Where pavement extends to rock, or
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where silts or clay soils are located at subgrade level, it is recommended
that subsoil drains are installed on both sides of the pavement.

4.5.3 Placement and Testing of Pavement Material

Pavement materials shall be placed in layers (when compacted) not
thicker than 150 mm or less than 75 mm. Pavement materials shall be
compacted to the following conditfion:

o Sub-base - Minimum 98 % Maximum Dry Density (MDD) at modified
compactive effort (£2% OMC).

o Base - Minimum 98% MDD at modified compactive effort (2% OMC).

Compaction testing shall be undertaken by a NATA accredited
laboratory in accordance with procedures as outlined in AS1289. Testing
should be carried out at a rate of 1 per 250 m? per layer or 3 per layer
placed, whichever is the greater. Each pavement layer shall be proof
rolled under geotechnical engineers’ supervision. Subsequent
pavement layers shall not be placed prior to approval of underlying layer
by the geotechnical engineer.

4.5.4 Fill Placement and Testing

All earthwork, subgrade work, use of site-won excavated material as fill
and fill material testing and preparation is to be approved by a
geotechnical engineer and undertaken in accordance with AS 3798
(2007). Fill material placed at the site should be tested by a NATA
accredited laboratory to achieve the following:

o For landscaping: Minimum density of 95 % Standard Maximum Dry
Density (SMDD) at a standard compactive effort within 2 % and -2 %
of optimum moisture content (OMC).

o Under pavement and structures: Minimum density of 98 % MDD at a
modified compactive effort within 0 % and -2 % of OMC and 100%
SMDD in upper 300 mm below final subgrade level.
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5.1

5.2

Recommendations and Further Works

Key Constraints

The proposed development may be impacted by the following key
constraints:

1. Slope stability: The proposed development may be subject to slope
stability risks as outlined in Section 2.5.1. Appropriate foundation
design and retaining wall or batter design will be required to manage
potential slope instability risks.

2. Potential highly reactive soils: Shallow foundations for the proposed
development may be subject to surface movement/settlement risks
if founding on highly reactive soils. Appropriate foundation design
and management of soil moisture content conditions will be required
to manage potential movement risks.

3. Excavation for benches: Excavation up to 4.75 mBGL is proposed to
create benches for proposed structures. Excavation in some areas
will likely encounter rock, particularly if extending past 2.5 mBGL.
Appropriate foundation design will be required to ensure all footings
are founded on similar foundation conditions to limit differential
movements, particularly where structures are located in areas with
varying soil depths.

Recommendations

General geotechnical recommendations for the proposed
development are provided in Aftachment G. Site  specific
recommendations are as follows:

o Shallow footings, such as pad footings or strip footings may be
adopted for lightly loaded structures, provided they are founded on
at least very stiff or hard clay. An allowable bearing of capacity of
150 kPa may be adopted if founding in very stiff clay.

o Werecommend adopting deepened footings for the large buildings,
such as bored cast in-situ piles or piers used to extend footing through
unsuitable soils and into rock. Based on the varying depths of residual
soil and very low to low strength weathered rock encountered, we
recommend founding all footings on at least medium strength shale
to achieve uniform foundation conditions and limit differential
settflement. An allowable bearing capacity of 1500 kPa may be
adopted if founding in medium strength shale.
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o Excavations which are >0.75 m deep may be battered back at
maximum temporary and permanent grades of 1V:2H and 1V:3H
respectively. Where steeper grades are proposed, temporary or
permanent support / retaining systems are required.

o A preliminary site classification of ‘H1’' should be adopted (in areas
where there is no fill) for design of lightly loaded shallow footings
founding in clay, and a classification of ‘S" if founding in rock, in
accordance with AS 2870 (2011). This classification is subject to the
recommendations presented in this report, CSIRO guidelines (CSIRO
BTF 18, 2003), the design of footings in accordance with the relevant
Australian Standards, and the following conditions:

1. Footings extend through all unsuitable foundation materials such
as topsoil, uncontrolled fill, root affected soils, silt and soft or firm
clay and very loose and loose sand.

2. Provision of adequate drainage of surface and sub-surface water
tfo limit soil moisture variations impacting on foundation
conditions.

3. Footings are unlikely to be impacted by the presence of
environments that could lead to exceptional foundation material
movements, such as existing or future trees or surface/sub-surface
water accumulation.

53 Salinity

We recommend that future buried concrete structures are designed
based on concrete cover specifications in accordance with AS3600
(2009) considering an exposure classification of ‘A1’ (refer to Section 3.7).
Additional saline soil management strategies are unlikely to be required.

54 Works Prior to Construction Certificate

As part of the construction certificate design and documentation
process, the following should be undertaken:

1. Boreholes and rock coring at footing locations to
confirm/modify/develop design assumptions.

2. Further laboratory testing of rock, such as point load testing, to assess
rock strength.

3. Preparation of a filling and earthworks specification plan for the site
earthworks.

4. Review of final design details by a senior geotechnical engineer.
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5.5  Construction Monitoring and Inspections
We recommend the following monitoring and inspections during the bulk
earthworks and construction phase of the project, summarised in Table
10. This program may be updated following further detailed site
investigations.
Table 10: Recommended inspection/monitoring plan during site works.
Scope of works Frequency/Duration Party to complete
Inspect excavation retention (shoring,
retaining wall) installations and monitor Daily / As required MA / Builder
associated performance
If required, mspec.t unsupported cut and 1010 1.5 m depth
battered excavations to assess adequacy . :
. o increments during MA
of design and additional support .
- excavation
requirements
Inspect exposed material at foundation Prior to reinforcement setu
level to verify suitability as foundation P mA
. and concrete placement
material
Inspect fill material to verify suitability as . .
foundation / lateral support / subgrade Fieri@ il rElaeeluemy i
Proof roll pavement subgrade to verify
suitability for placement at the site and for Prior fo pavement material
e . . e MA
provision of advice associated with fill placement
placement
Monitor groundwater seepage / inflow from
excavation faces, if encountered, to assess When encountered MA / Builder
adequacy of drainage provisions
Monitor groundwater levels and seepage /
inflow in groundwater monitoring wells, if Weekly (or as required) MA
installed
Monitor sedimentation downslope of During and after rainfall .
Builder
excavated areas events
Monitor sediment and erosion control
structures to assess adequacy and for After rainfall events Builder
removal of built up spoil
Notes:
MA = Martens & Associates geotechnical engineer.
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7 Attachment A — Site Layout and Geotechnical Testing Plan
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CLIENT | Assyrian Schools Limited C/- PMDL COMMENCED | 10/02/2017 COMPLETED | 10/02/2017 REF BH101
PROJECT | Geotechnical Investigation LOGGED RM/HD CHECKED RE
Sheet 1 OF 1
- i EOLOGY Bringelly Shall VEGETATION
SITE 153-189 Wallgrove Rd, Cecil Park, NSW GEOLOG ringelly Shale G ON | Grass PROJECT NO. P1705798
EQUIPMENT 4WD truck-mounted hydraulic drill rig EASTING RL SURFACE |99 m DATUM | AHD
EXCAVATION DIMENSIONS | 2100 mm x 1.80 m depth NORTHING ASPECT West SLOPE 15-20%
Drilling Sampling Field Material Description
z
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28 0 8 8 g F4 2 STRUCTURE AND
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SIEE| . | 15 SIMPLEOR G| 2 <2 SOIL/ROCK MATERIAL DESCRIPTION g 25 > ADDITIONAL
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Slax(=2| 0& RL x| 0 |23 = 0Ol0Aa
99.00 15?40'00'0'45 m X __]SiCL| Silty Clay Loam, low plasticity, brown/red. RESIDUAL SOIL
i 13 _x
i _z .
M ) < 1
1 5798/101/0.40/S/1 D —
050 |0.40m =1 | . __ _ __ L
0.5 P : " " .
98.50 - —|LMC| Light Medium Clay, medium plasticity, orange-brown.
3 B 5798/101/0.60/S/1 D R
> = 0.70 |0.60m i I
I} 2 98.30 — i i ici St
2 c - —1 LC | Light Clay, medium plasticity, brown. M
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=z . SPT 1.00-1.45m N
m 21,15,8 HB —
N=23 i
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H I
] 15180 —_ ] L tdsivitretusal,
- 97.50 SANDSTONE/SHALE LAMINITE, inferred distinctly weathered, WEATHERED ROCK
3 B inferred very low to low strength.
D
< .
1.80
Hole Terminated at 1.80 m 1.80: TC-bit refusal on inferred medium
m strength laminite.
2.0 —
25—
3.0 —
3.5
4.0 —
45—
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CLIENT | Assyrian Schools Limited C/- PMDL COMMENCED | 10/02/2017 COMPLETED | 10/02/2017 REF BH102
PROJECT | Geotechnical Investigation LOGGED RM/HD CHECKED RE
Sheet 1 OF 1
- i EOLOGY Bringelly Shal VEGETATION
SITE 153-189 Wallgrove Rd, Cecil Park, NSW GEOLOG ringelly Shale G ON | Grass PROJECT NO. P1705798
EQUIPMENT 4WD truck-mounted hydraulic drill rig EASTING RL SURFACE |96 m DATUM | AHD
EXCAVATION DIMENSIONS | 2100 mm x 2.10 m depth NORTHING ASPECT West SLOPE 15-20%
Drilling Sampling Field Material Description
z
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T |wl|w| 9 ol o [w» oo s OBSERVATIONS
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M 0.25m <]
. X St
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2.10 [2.00m
Hole Terminated at 2.10 m 2.10: TC-bit refusal on inferred medium
N strength sandstone.
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CLIENT | Assyrian Schools Limited C/- PMDL COMMENCED | 10/02/2017 COMPLETED | 10/02/2017 REF BH103
PROJECT | Geotechnical Investigation LOGGED RM/HD CHECKED RE
Sheet 1 OF 1
- i EOLOGY Bringelly Shall VEGETATION
SITE 153-189 Wallgrove Rd, Cecil Park, NSW GEOLOG ringelly Shale G ON | Grass PROJECT NO. P1705798
EQUIPMENT 4WD truck-mounted hydraulic drill rig EASTING RL SURFACE |92 m DATUM AHD
EXCAVATION DIMENSIONS | 2100 mm x 4.00 m depth NORTHING ASPECT West SLOPE 15-20%
Drilling Sampling Field Material Description
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E 3.0 very low to low strength. —
D
3.5 —
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Hole Terminated at 4.00 m
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CLIENT | Assyrian Schools Limited C/- PMDL COMMENCED | 10/02/2017 COMPLETED | 10/02/2017 REF BH104
PROJECT | Geotechnical Investigation LOGGED RM CHECKED RE
Sheet 1 OF 1
SITE 153-189 Wallgrove Rd, Cecil Park, NSW GEOLOGY Bringelly Shale VEGETATION | Grass PROJECT NO. P1705798
EQUIPMENT 4WD truck-mounted hydraulic drill rig EASTING RL SURFACE | 103 m DATUM AHD
EXCAVATION DIMENSIONS | 2.20 m depth NORTHING ASPECT West SLOPE 15-20%
Drilling Sampling Field Material Description
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CLIENT | Assyrian Schools Limited C/- PMDL COMMENCED | 10/02/2017 COMPLETED | 10/02/2017 REF BH105
PROJECT | Geotechnical Investigation LOGGED RM/HD CHECKED RE
Sheet 1 OF 1
. i EOLOGY Bringelly Shal VEGETATION
SITE 153-189 Wallgrove Rd, Cecil Park, NSW GEOLOG ringelly Shale G ON | Grass PROJECT NO. P1705798
EQUIPMENT 4WD truck-mounted hydraulic drill rig EASTING RL SURFACE |99m DATUM | AHD
EXCAVATION DIMENSIONS | 2100 mm x 3.00 m depth NORTHING ASPECT West SLOPE 15-20%
Drilling Sampling Field Material Description
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CLIENT | Assyrian Schools Limited C/- PMDL COMMENCED | 10/02/2017 COMPLETED | 10/02/2017 REF BH106
PROJECT | Geotechnical Investigation LOGGED RM/HD CHECKED RE
Sheet 1 OF 1
SITE 153-189 Wallgrove Rd, Cecil Park, NSW GEOLOGY Bringelly Shale VEGETATION | Grass PROJECT NO. P1705798
EQUIPMENT 4WD truck-mounted hydraulic drill rig EASTING RL SURFACE | 102 m DATUM AHD
EXCAVATION DIMENSIONS | 2100 mm x 1.70 m depth NORTHING ASPECT West SLOPE 15-20%
Drilling Sampling Field Material Description
z
z >
£o m 8 8 8 z 2 STRUCTURE AND
= = < W
=z 4 17} 5l
SIEE| . | 15 SIMPLEOR G| 2 <2 SOIL/IROCK MATERIAL DESCRIPTION g 25 ADDITIONAL
T |w@|w|iEQ ol o 0o 8|2 a OBSERVATIONS
Hl|lzn| E o3 ol < [Qn =Z|IZZ
Wlnw < | we DEPTH w| £ (o< O 0|0 w
Slax|2| 0t RL x| 0 23 = 0|0
102.00 ——1SCL| Sandy Clay Loam, low plasticity, brown, fine sands. RESIDUAL SOIL
B 5798/106/0.20/S/1 D St E
M i 0.20m ]
2 0.40 -
5 Bt S — I 1
< 101.60 - —LMC| Light Medium Clay, medium plasticity, red/orange.
0.5— =] M | Vst 7
° 0.60 —
1 2 — A T T T T ] . 1
o] 101.40 = —_1MC | Medium Clay, medium to high plasticity, orange/grey, shale
kS B — gravels. 1
S I
— 3 . I St- ]
LE — ] H [ 0.80: V-bit refusal.
5 1 5798/106/0.20/S1D [ |— A )
Z| 40 1.00 _[0.90m -— ] I I
101.00 Weathered SHALE, yellow, inferred low strength. WEATHERED ROCK
H
= | 1
a
< a |
D
1.5— —
1.70
Hole Terminated at 1.70 m 1.70: TC-bit refusal on inferred low to
i medium strength sandstone. E
2.0 — —
25— —
3.0 — |
3.5 —
4.0 — —
4.5— —
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CLIENT | Assyrian Schools Limited C/- PMDL COMMENCED | 10/02/2017 COMPLETED | 10/02/2017 REF BH107
PROJECT | Geotechnical Investigation LOGGED RM/HD CHECKED RE
Sheet 1 OF 1
SITE 153-189 Wallgrove Rd, Cecil Park, NSW GEOLOGY Bringelly Shale VEGETATION | Grass PROJECT NO. P1705798
EQUIPMENT 4WD truck-mounted hydraulic drill rig EASTING RL SURFACE |97 m DATUM | AHD
EXCAVATION DIMENSIONS | 2100 mm x 3.00 m depth NORTHING ASPECT West SLOPE 15-20%
Drilling Sampling Field Material Description
z
z >
28 n 8 8 8 Z % STRUCTURE AND
= | < W
z o 1} §lio
SIEE| . | 15 SIMPLEOR G| 2 <2 SOIL/ROCK MATERIAL DESCRIPTION g 25 > ADDITIONAL
T |wl|w| 9 ol o [w» oo s OBSERVATIONS
F|Zzn|l E o3 ol < [Qn =Z|IZZ
Wiy < | w@ |DEPTH n| ¢ o< [Cxe}{eym
Slax(=2| 0& RL x| O Py = 0|0
97.00 |X__1SCL| Sandy Clay Loam, low plasticity, brown. RESIDUAL SOIL
i T ]
i | |z 1 ]
5798/107/0.20/S/1 D _—_X St
| 0.20m - |
040 i B |
M 96.60 |- —JLMC| Light Medium Clay, medium plasticity, orange. — —
05— 5798107/050/S1D [ |- —] .
0.60 |0.50m - ] |
96.40 I —1 MC | Medium Clay, medium to high plasticity, brown/grey. Vst
- i ] ]
a [
2 i — 1 ]
1.0—| — ] M .
- . i ]
8 =1
s 1 — ]
5 i — 1 @1.5m - grading to grey. ]
3 I
o — 1 H
— G| 15— —] b N
— I 1.50: V-bit refusal
=} N - 1 .
Z E—
H 90| 200 i I I
' 95.00 Weathered SHALE, grey, inferred distinctly weathered, inferred WEATHERED ROCK
B low strength. 1
e i ]
a
< R ]
25— D =
3.0 3.00
’ Hole Terminated at 3.00 m
3.5 N
4.0 — *
45— N
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(m%rtens

(C) Copyright Martens & Associates Pty. Ltd.

Suite 201, 20 George St. Hornsby, NSW 2077 Australia

mail@martens.com.au WEB: http://www.martens.com.au

MARTENS & ASSOCIATES PTY LTD
Phone: (02) 9476 9999 Fax: (02) 9476 8767

Engineering Log -

BOREHOLE




MARTENS 2.00 LIB.GLB Log MARTENS BOREHOLE P1'705798BH01V01.GPJ <<DrawingFile>> 15/03/2017 10:24 8.30.004 Datgel Lab and In Situ Tool - DGD | Lib: Martens 2.00 2016-11-13 Prj: Martens 2.00 2016-11-13

CLIENT | Assyrian Schools Limited C/- PMDL COMMENCED | 10/02/2017 COMPLETED | 10/02/2017 REF BH108
PROJECT | Geotechnical Investigation LOGGED RM/HD CHECKED RE
Sheet 1 OF 1
SITE 153-189 Wallgrove Rd, Cecil Park, NSW GEOLOGY Bringelly Shale VEGETATION | Grass PROJECT NO. P1705798
EQUIPMENT 4WD truck-mounted hydraulic drill rig EASTING RL SURFACE |93 m DATUM AHD
EXCAVATION DIMENSIONS | 2100 mm x 2.80 m depth NORTHING ASPECT West SLOPE 15-20%
Drilling Sampling Field Material Description
z
P >
28 m 8 8 8 z 2 STRUCTURE AND
= = < W
b4 4 17] F{[m
SIEE| . | 15 SIMPLEOR G| 2 <2 SOIL/ROCK MATERIAL DESCRIPTION g 25 > ADDITIONAL
T |w@|w|iEQ ol o |wa 8|2 a OBSERVATIONS
Hl|lzn| E o3 ol < [Qn =Z|IZZ
Wiy < | w@ |DEPTH n| ¢ o< [Cxe}{eym
Slax|2| 0t RL x| O Py = 0|0
93.00 | X__1SiCL| Silty Clay Loam, low plasticity, brown. RESIDUAL SOIL
i — ]
] 5798/108/0.20/5/1D [T~ —] « 1
| 0.20m - |
X ]
: — |
0.50 < 1
M 05 = o — .
92.50 - —|LMC| Light Medium Clay, low to medium plasticity, brown, with shale
b 5798/108/0.60/S/1D [ 1= ] gravels. 1
i 0.60 m — 1 i
> I
S ]
< 1 il |
N 1.0— I M 1
= ] @1.0m - grading to grey.
3 B 5798/108/1.1/S/1 D I |— 1
= i 1.10m [ i
[}
= ] H
=) - 4
3 I
8 ]
= | ~ — i
0 ]
|| 38| 15 1.50 S ) ]
b4 9150 = —] MC | Medium Clay, medium plasticity, orange/grey. 1.50: V-bit refusal.
H . — ]
20| 200 -\ I N
' 91.00 Weathered SHALE, grey, inferred distinctly weathered, inferred WEATHERED ROCK
= B very low to low strength. 1
fa)
< E ]
. D .
25— —
2.80
Hole Terminated at 2.80 m 2.80: TC-bit refusal on inferred medium
T strength shale. i
3.0 — |
3.5 —
4.0 — —
45— —
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CLIENT | Assyrian Schools Limited C/- PMDL COMMENCED | 10/02/2017 COMPLETED | 10/02/2017 REF BH109
PROJECT | Geotechnical Investigation LOGGED RM/HD CHECKED RE
Sheet 1 OF 1
SITE 153-189 Wallgrove Rd, Cecil Park, NSW GEOLOGY Bringelly Shale VEGETATION | Grass PROJECT NO. P1705798
EQUIPMENT 4WD truck-mounted hydraulic drill rig EASTING RL SURFACE |94 m DATUM | AHD
EXCAVATION DIMENSIONS | 2100 mm x 3.00 m depth NORTHING ASPECT West SLOPE 15-20%
Drilling Sampling Field Material Description
z
z >
28 0 8 8 8 Z % STRUCTURE AND
= e < m
z o 1] F{[m
SIEE| . | 15 SIMPLEOR G| 2 <2 SOIL/IROCK MATERIAL DESCRIPTION g 25 ADDITIONAL
T |wl|w| 9 ol o [w» oo s OBSERVATIONS
F|Zzn|l E o3 O < [O®n =Z|IZZ
Wlnw < | we DEPTH wl £ |o< O 0|0 w
Slax(=2| 0& RL x| 0 |23 = 0Ol0Aa
94.00 | X"__1SiCL| Silty Clay Loam, low plasticity, brown. s RESIDUAL SOIL
0.15 e L ]
M -{ 93.85 | —LMC| Light Medium Clay, medium plasticity, red/orange/brown. 1
— 1 5798/109/0.40/S/1 D [ = —] 1
0.5— 040m L= ]
> : 5798/109/0.50/S/1 D —
a m 0.50m ] i
< - St -
b = 1 VSt 1
] M
1.0— — |
i I @1.2m - grading to grey. 1
3 ] = 1 [~ 7] 1.20: V-bit refusal. 1
5 i — ] i
£ — H
=1 i | 1 ]
Q —_—
e| 451 150 ] I
u ' 92.50 Weathered SHALE, grey, inferred distinctly weathered, inferred WEATHERED ROCK
Z° — very low strength. E
H . .
2.0 — —
=
9( 1 5798/109/2.1/S/1 D | )
i 2.10m i
D
25— —
3.0 3.00
’ Hole Terminated at 3.00 m
3.5 —
4.0 — —
45— —
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CLIENT | Assyrian Schools Limited C/- PMDL COMMENCED | 10/02/2017 COMPLETED | 10/02/2017 REF BH110
PROJECT | Geotechnical Investigation LOGGED RM/HD CHECKED RE
Sheet 1 OF 1
- i EOLOGY Bril lly Shal VEGETATION
SITE 153-189 Wallgrove Rd, Cecil Park, NSW GEOLOG ringelly Shale G ON | Grass PROJECT NO. P1705798
EQUIPMENT 4WD truck-mounted hydraulic drill rig EASTING RL SURFACE | 94 m DATUM AHD
EXCAVATION DIMENSIONS | 2100 mm x 2.00 m depth NORTHING ASPECT West SLOPE 15-20%
Drilling Sampling Field Material Description
z
z >
£o m 8 8 8 z % STRUCTURE AND
= 2 < m
Z o 7] gla
SIEE| . | 15 SIMPLEOR G| 2 <2 SOIL/IROCK MATERIAL DESCRIPTION g 25 ADDITIONAL
T |wl|w| 9 ol o [w» oo s OBSERVATIONS
Hl|lzn| E o3 ol < [Qn =Z|IZZ
Wlnw < | we DEPTH w| £ (o< O 0|0 w
Slax|2| 0t RL x| 0 |23 = 0|0
94.00 % SiCL| Silty Clay Loam, low plasticity, brown. RESIDUAL SOIL
1 5798/110/0.10/S/1D [~ X S 1
0.10m r X ]
" 0.25 [ L
{9375 |- —JLMC| Light Medium Clay, medium plasticity, orange. 1
] 05— 5798/11000.50/S1 D [ |- —] .
0.50 m — 1
2 1 ] 1
2 | = —] ]
3 — 1 M| F
5 | — ] ]
kS ]
=} - i
3 1
o 1
w | 10— 5798/110/1.0/S/1 D I |— —
5 | 1.00m il ]
z - —
1.20 -1 ] ] ]
H 92.80 | — ] MC | Medium Clay, medium to high plastictity, grey.
) - — H | 1.30: V-bit refusal. 1
15 1.50 e ]
' 92.50 Weathered SHALE, grey, inferred distinctly weathered, inferred WEATHERED ROCK
= B low strength. 1
a
< i ]
D
20 2.00
’ Hole Terminated at 2.00 m 2.00: TC-bit refusal on inferred medium
T strength shale. i
25— —
3.0 — |
3.5 —
4.0 — —
45— .
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CLIENT | Assyrian Schools Limited C/- PMDL COMMENCED | 10/02/2017 COMPLETED | 10/02/2017 REF BH111
PROJECT | Geotechnical Investigation LOGGED RM CHECKED RE
Sheet 1 OF 1
- i EOLOGY Bringelly Shall VEGETATION
SITE 153-189 Wallgrove Rd, Cecil Park, NSW GEOLOG ringelly Shale G ON | Grass PROJECT NO. P1705798
EQUIPMENT 4WD truck-mounted hydraulic drill rig EASTING RL SURFACE |91m DATUM | AHD
EXCAVATION DIMENSIONS | 2100 mm x 1.50 m depth NORTHING ASPECT West SLOPE 15-20%
Drilling Sampling Field Material Description
z
z >
2o m 8 3 .9 Zz 2 STRUCTURE AND
E = < W
z 4 17] F{[m
SIEE| . | 15 SIMPLEOR G| 2 <2 SOIL/IROCK MATERIAL DESCRIPTION g 25 ADDITIONAL
I |welw|Eg ol o |wa 8|2 a OBSERVATIONS
Hl|lzn| E o3 ol < [Qn =Z|IZZ
Wlnw < | we DEPTH w| £ (o< O 0|0 w
Slax|2| 0t RL x| 0 |23 = 0|0
91.00 % SiCL| Silty Clay Loam, low plasticity, brown. RESIDUAL SOIL
0.15 | 5798/111/0.10/S/1D [ | -]
19085 [0.10m = —_LMC]| Light Medium Clay, low to medium plasticity.
— 1 s
B 5798/111/0.30/S/1D [~ |— 1
i 0.30m ]
9 0.50 — ]
Q 05 9050 —_— A ___________ ___________ —
ko) - I- —] MC | Medium Clay, medium plasticity, orange.
5 7 5798/111/0.60/S/1D [ |- —]
= § i 0.60m I 1
al|m M M
< b . ]
<] I
z i ]
10— B F
15 1.50 I
’ Hole Terminated at 1.50 m
B (Investigation Limit)
20—
25—
3.0 —
3.5
4.0 —
45—
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CLIENT | Assyrian Schools Limited C/- PMDL COMMENCED | 10/02/2017 COMPLETED | 10/02/2017 REF BH112
PROJECT | Geotechnical Investigation LOGGED RM CHECKED RE
Sheet 1 OF 1
- i EOLOGY Bringelly Shall VEGETATION
SITE 153-189 Wallgrove Rd, Cecil Park, NSW GEOLOG ringelly Shale G ON | Grass PROJECT NO. P1705798
EQUIPMENT 4WD truck-mounted hydraulic drill rig EASTING RL SURFACE |90 m DATUM AHD
EXCAVATION DIMENSIONS | 2100 mm x 1.50 m depth NORTHING ASPECT West SLOPE 15-20%
Drilling Sampling Field Material Description
z
z >
£o m 8 8 g z 2 STRUCTURE AND
= 3 < W
b4 o 1] &l
SIEE| . | 15 SIMPLEOR G| 2 <2 SOIL/IROCK MATERIAL DESCRIPTION g 25 ADDITIONAL
T |wl|w|EQ ol o [w» 8|2 a OBSERVATIONS
Hl|lzn| E o3 ol < [Qn =Z|ZzZ
Wlnw < | we DEPTH w| £ (o< O 0|0 w
Slax|2| 0t RL x| 0 |23 = 0|0
90.00 | X"__1SiCL| Silty Clay Loam, low plasticity, brown. RESIDUAL SOIL
0.15 s N
| 89.85 = __JLMC| Light Medium Clay, low plasticity, grey.
4 i S
B 5798/112/0.40/SM D [ = —]
E 0.5— 0.40m = 1
2 0.60 e
2 e L
3 89.40 - —{ MC | Medium Clay, medium plasticity, orange/yellow/brown.
> o g 1
SiM|g ] M
< 5 1 5798/112/0.80/SM1 D [ [
z i 0.80m - —
10— — 1
] St
15 1.50 ]
’ Hole Terminated at 1.50 m
B (Investigation Limit)
2.0 —
25—
3.0 —
3.5
4.0 —
45—
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CLIENT | Assyrian Schools Limited C/- PMDL COMMENCED | 10/02/2017 COMPLETED | 10/02/2017 REF BH113
PROJECT | Geotechnical Investigation LOGGED RM CHECKED RE
Sheet 1 OF 1
- i EOLOGY Bril lly Shal VEGETATION
SITE 153-189 Wallgrove Rd, Cecil Park, NSW GEOLOG ringelly Shale G ON | Grass PROJECT NO. P1705798
EQUIPMENT 4WD truck-mounted hydraulic drill rig EASTING RL SURFACE |90 m DATUM AHD
EXCAVATION DIMENSIONS | 2100 mm x 1.50 m depth NORTHING ASPECT West SLOPE 15-20%
Drilling Sampling Field Material Description
z
z >
£o m 8 8 8 z % STRUCTURE AND
= 2 < m
b4 o 7] &l
SIEE| . | 15 SIMPLEOR G| 2 <2 SOIL/IROCK MATERIAL DESCRIPTION g 25 ADDITIONAL
T |wl|w|EQ ol o [w» oo s OBSERVATIONS
Hl|lzn| E o3 ol < [Qn =Z|IZZ
Wlnw < | we DEPTH w| £ (o< O 0|0 w
Slax|2| 0t RL x| 0 |23 = 0|0
90.00 LMC| FILL: Light Medium Clay, red/grey, sandstone gravels, brick FILL
4 inclusions. 1
S
B 5798/113/0.20/S/1D [ | 1
030 |020m | X ] I
89.70 872908/1 13/0.20/S/2 D L= __JLMC| Light Medium Clay, low plasticity, grey. RESIDUAL SOIL
. .. m — — A i
o 5798/113/0.40/S/1 D i
@ | 05— 040m - |
5 — ]
kS B ] 1
=)
g 0.70 c— ! ] |
M| S 89.30 |~ —] MC | Medium Clay, medium plasticity, orange/yellow/brown.
5 1 5798/113/0.80/S/1 D [ |- —] )
z i 0.80m I St 1
- 10— P =
> - R 1
p ~ ]
< 1 il |
15| 150 — ]
’ Hole Terminated at 1.50 m
B (Investigation Limit) 1
2.0 — —
25— —
3.0 — |
3.5 —
4.0 — —
45— -
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CLIENT | Assyrian Schools Limited C/- PMDL COMMENCED | 10/02/2017 COMPLETED | 10/02/2017 REF BH114
PROJECT | Geotechnical Investigation LOGGED RM CHECKED RE
Sheet 1 OF 1
- i EOLOGY Bringelly Shall VEGETATION
SITE 153-189 Wallgrove Rd, Cecil Park, NSW GEOLOG ringelly Shale G ON | Grass PROJECT NO. P1705798
EQUIPMENT 4WD truck-mounted hydraulic drill rig EASTING RL SURFACE |90m DATUM | AHD
EXCAVATION DIMENSIONS | 2100 mm x 4.00 m depth NORTHING ASPECT West SLOPE 5-10%
Drilling Sampling Field Material Description
z
z >
£o m 8 8 .% F4 2 STRUCTURE AND
E 3 < W
Z 4 1] &l
SIEE| . | 15 SIMPLEOR G| 2 <2 SOIL/IROCK MATERIAL DESCRIPTION g 25 ADDITIONAL
T |ww|Fo ol [vo 8|2 a OBSERVATIONS
F|Zzn|l E o3 O < [O®n =Z|IZZ
Wlnw < | we DEPTH wl £ |o< O 0|0 w
Slax(=2| 0& RL x| 0 |23 = 0Ol0Aa
90.00 SiCL| FILL: Silty Clay Loam, low plasticity, brown. FILL
0.15 | 5798/114/0.10/S/[1D [ | -]
8985 [ 0.10m SiC | FILL: Silty Clay, dark grey, shale gravels.
1 5798/114/0.40/S1D [ |
0.5— 0.40m
0.70 L
89.30 FILL: Ripped/Crushed SANDSTONE, yellow brown.
1 5798/114/0.80/SI1D [ |
i 0.80m
1.0—
1.50
15 ———— e — — — — — — — — — — — — — ]
88.50 CLS| FILL: Clayey SAND, grey/dark grey, coarse grained sand, with
B plastic and metal inclusions.
- i
o
5 i
€
> .
Q
g M e 2.0 — — M
g w g 5798/114/2.0/S/1 D
B | 2.00m
z
1 5798/114/240/S1D [ |
25 240m
3.0 —
3.5
4.0 4.00
Hole Terminated at 4.00 m
B (Investigation Limit)
45—
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9 Attachment C — DCP ‘N’ Counts

Preliminary Geotechnical and Salinity Assessment and Pavement Thickness Design:
r t ens 17 and 19 Kosovich Place, Cecil Park, NSW
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Dynamic Cone Penetrometer Test Log Summary

(m/gtrtens

consulting engineers since 1989

Suite 201, 20 George Street, Hornsby, NSW 2077 Ph: (02) 9476 9999 Fax: (02) 9476 8767, mail@martens.com.au, www.martens.com.au

Site

153 - 189 Wallgrove Road, Cecil Park, NSW

DCP Group Reference

P1705798JS01VO01

Client

Assyrian Schools Limited c/o - PMDL

Log Date

10.02.2017

Logged by

HD

Checked by

RE

Comments

TEST DATA

Depth Interval

(m)

DCP104

DCP105

DCP106

DCP107

DCP108

DCP109

DCP110

0.15

7

0.30

8

0.45

12

0.60

8/50mm

el (6] PN (@]

N ||

0.75

Terminated at 0.5

0.90

1.05

m due to double

1.20

bounce

21

9

19/50mm

1.35

1.50

1.65

Terminated at
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l resource

ABN: 25 131 532 020

AGGREGATE, ROCK, AND SOIL TESTING

Sydney: 12/1 Boden Road Seven Hills NSW 2147 | PO Box 45 Pendle Hill NSW 2145
Ph: (02) 9674 7711 | Fax: (02) 9674 7755 | Email: info@resourcelab.com.au

Test Report

Customer: Martens & Associates Pty Ltd
Project: P1705798
Location:  Kosovich Place, Cecil Park, NSW

Job number: 17-0009
Report number: 2

Page: 1of 1

Soil Index Properties

Sampling method: Samples tested as received

Test method(s): AS 1289.1.1,2.1.1,3.1.2,3.2.1,3.3.1

34.1
Results
Laboratory sample no. 10844 10845 10846
5798/BH101/ 5798/BH105/ 5798/BH108/
Customer sample no. 0.6/S/1 0.9/S/1 0.6/S/1
Date sampled 10/02/2017 10/02/2017 10/02/2017
CLAY, brown
Material description mottled orange- CLAY, trace of CLAY, brown
gravel, brown
brown
Liquid limit (%) 59 64 75
Plastic limit (%) 17 17 18
Plasticity index (%) 42 47 57
Linear shrinkage (%) 155 16.0 18.0
Cracking / Curling / Crumbling Curling Curling Curling
Sample history Air dried Air dried Air dried
Preparation Dry sieved Dry sieved Dry sieved

Approved Signatory: f@. E. Maldonado

NATA

N

ACGREDITED FOR
TECHNICAL
COMPETENCE

Accredited for compliance with ISO/IEC 17025.

Date: 27/03/2017

NATA Accredited Laboratory Number: 17062

R5.v9/10f1



http://www.resourcelab.com.au/
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R 12 Ashley Street, ChTtswood, NSW 2067
1461 2 9910 6200
/< \ enviroAs ok
oe SERVICES

EnVI ROLHB email: sydney@envirolab.com.au
envirolab.com.au

oo/ mpl
Laboratories Envirolab Services Pty Ltd - Sydney | ABN 37 112 535 645

CERTIFICATE OF ANALYSIS 162213

Client:

Martens & Associates Pty Ltd
Suite 201, 20 George St
Hornsby

NSW 2077

Attention: Robert Mehaffey, A Norris

Sample log in details:

Your Reference: P1705798JCOCO01V01
No. of samples: 1 Material, 60 Soils, 6 Composites
Date samples received / completed instructions received 15/02/17 [ 21/02/17

Analysis Details:

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

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

Report Details:

Date results requested by: / Issue Date: 28/02/17 [ 27/02/17

Date of Preliminary Report: Not Issued

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:

N N i
David Springey
General Manager

\

NATA
Envirolab Reference: 162213 v Page 1 of 26
Revision No: R 00 ACCREDITED FOR

TECHNICAL

COMPETENCE



Client Reference:

P1705798JCOCO01V01

VTRH(C6-C10)/BTEXNin Soil

Our Reference: UNITS 162213-41 162213-46 162213-48 162213-53 162213-60
Your Reference | -----emeeee- 5798/BH111/0.1/ | 5798/BH113/0.2/ | 5798/BH114/0.1/ 5798/SS01 Trip Spike
- sn S/ sn
Composite Reference [ ------------ - - - - -
Date Sampled 10/02/2017 10/02/2017 10/02/2017 10/02/2017 10/02/2017
Type of sample Soil Soil Soil Sail Soil
Date extracted - 22/02/2017 22/02/2017 22/02/2017 22/02/2017 22/02/2017
Date analysed - 23/02/2017 23/02/2017 23/02/2017 23/02/2017 23/02/2017
TRHCe - Co mo/kg <25 <25 <25 <25 [NA]
TRHCs6 - C10 mg/kg <25 <25 <25 <25 [NA]
VTPHCs - C10 lessBTEX mg/kg <25 <25 <25 <25 [NA]
(F1)
Benzene mg/kg <0.2 <0.2 <0.2 <0.2 78%
Toluene mg/kg <0.5 <0.5 <0.5 <0.5 84%
Ethylbenzene mg/kg <1 <1 <1 <1 89%
m+p-xylene ma/kg <2 <2 <2 <2 89%
0-Xylene mg/kg <1 <1 <1 <1 89%
Total +ve Xylenes mg/kg <1 <1 <1 <1 [NA]
naphthalene mg/kg <1 <1 <1 <1 [NA]
Surrogate aaa-Trifluorotoluene % 86 93 93 82 78
VTRH(C6-C10)/BTEXNin Soil
Our Reference: UNITS 162213-61
Your Reference | -----mmeee- Trip Blank
Composite Reference | ------------ -
Date Sampled 10/02/2017
Type of sample Soll
Date extracted - 22/02/2017
Date analysed - 23/02/2017
TRHCs-Co mg/kg <25
TRHCs - C10 mg/kg <25
Surrogate aaa-Trifluorotoluene % 95
Envirolab Reference: 162213 Page 2 of 26
Revision No: R 00




Client Reference:

P1705798JCOCO01V01

SVTRH (C10-C40)in Soil

Our Reference: UNITS 162213-41 162213-46 162213-48 162213-53 162213-61
Your Reference [ ----eeeeeee 5798/BH111/0.1/ | 5798/BH113/0.2/ | 5798/BH114/0.1/ 5798/SS01 Trip Blank
- S/1 S/ S/1
Composite Reference [ ------------ - - - - -

Date Sampled 10/02/2017 10/02/2017 10/02/2017 10/02/2017 10/02/2017
Type of sample Soll Soil Soil Soil Soll
Date extracted - 22/02/2017 22/02/2017 22/02/2017 22/02/2017 22/02/2017
Date analysed - 22/02/2017 22/02/2017 22/02/2017 22/02/2017 22/02/2017
TRHC10 - C14 mg/kg <50 <50 <50 <50 <50
TRHC15 -Cz mg/kg <100 <100 <100 <100 <100
TRHC -C3s mg/kg <100 <100 <100 <100 <100
TRH>C10-C16 mg/kg <50 <50 <50 <50 <50

TRH>C10 - C16 less mg/kg <50 <50 <50 <50 <50
Naphthalene (F2)
TRH>C16-C3 mg/kg <100 <100 <100 <100 <100
TRH>Cx-Co mg/kg <100 <100 <100 <100 <100
Total +ve TRH (>C10-C40) ma/kg <50 <50 <50 <50 <50
Surrogate o-Terphenyl % 89 86 86 88 89
Envirolab Reference: 162213 Page 3 of 26
Revision No: R 00




Client Reference: P1705798JCOC01V01
PAHs in Soil
Our Reference: UNITS 162213-41 162213-46 162213-48 162213-53
Your Reference | --ememeeeee- 5798/BH111/0.1/ | 5798/BH113/0.2/ | 5798/BH114/0.1/ 5798/SS01
- S/1 S/ S/1
Composite Reference [ ------------ - - - -
Date Sampled 10/02/2017 10/02/2017 10/02/2017 10/02/2017
Type of sample Soll Soil Soil Soil
Date extracted - 22/02/2017 22/02/2017 22/02/2017 22/02/2017
Date analysed - 23/02/2017 23/02/2017 23/02/2017 23/02/2017
Naphthalene mg/kg <0.1 <0.1 <0.1 <0.1
Acenaphthylene mg/kg <0.1 <0.1 <0.1 <0.1
Acenaphthene mg/kg <0.1 <0.1 <0.1 <0.1
Fluorene mg/kg <0.1 <0.1 <0.1 <0.1
Phenanthrene mg/kg <0.1 <0.1 <0.1 <0.1
Anthracene mg/kg <0.1 <0.1 <0.1 <0.1
Fluoranthene mg/kg <0.1 <0.1 <0.1 <0.1
Pyrene mg/kg <0.1 <0.1 <0.1 <0.1
Benzo(a)anthracene mg/kg <0.1 <0.1 <0.1 <0.1
Chrysene mg/kg <0.1 <0.1 <0.1 <0.1
Benzo(b,j+k)fluoranthene mg/kg <0.2 <0.2 <0.2 <0.2
Benzo(a)pyrene mg/kg <0.05 <0.05 <0.05 <0.05
Indeno(1,2,3-c,d)pyrene mg/kg <0.1 <0.1 <0.1 <0.1
Dibenzo(a,h)anthracene mg/kg <0.1 <0.1 <0.1 <0.1
Benzo(g,h,i)perylene mg/kg <0.1 <0.1 <0.1 <0.1
Benzo(a)pyrene TEQ calc (zero) mg/kg <0.5 <0.5 <0.5 <0.5
Benzo(a)pyrene TEQ calc(half) mg/kg <0.5 <0.5 <0.5 <0.5
Benzo(a)pyrene TEQ calc(PQL) mg/kg <0.5 <0.5 <0.5 <0.5
Total +ve PAH's mg/kg <0.05 <0.05 <0.05 <0.05
Surrogate p-Terphenyl-d14 % 103 107 97 94
Envirolab Reference: 162213
Revision No: R 00
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Client Reference: P1705798JCOC01V01
Organochlorine Pesticides in soil
Our Reference: UNITS 162213-8 162213-41 162213-46 162213-48 162213-53
Your Reference | --ememeeeee- 5798/SS10 5798/BH111/0.1/ | 5798/BH113/0.2/ | 5798/BH114/0.1/ 5798/SS01
- S/ S/1 S/1
Composite Reference [ ------------ - - - - -
Date Sampled 10/02/2017 10/02/2017 10/02/2017 10/02/2017 10/02/2017
Type of sample Soll Soil Soil Soil Soll
Date extracted - 22/02/2017 22/02/2017 22/02/2017 22/02/2017 22/02/2017
Date analysed - 23/02/2017 23/02/2017 23/02/2017 23/02/2017 23/02/2017
HCB mg/kg <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 mg/kg <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 mg/kg <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 mg/kg <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 mg/kg <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
Endosulfanll 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 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Surrogate TCMX % 99 101 98 94 99
Envirolab Reference: 162213 Page 5 of 26
Revision No: R 00




Client Reference: P1705798JCOC01V01
Organochlorine Pesticides in soil
Our Reference: UNITS 162213-54 162213-55 162213-56 162213-57 162213-58
Your Reference | --ememeeeee- 5798/SS04 5798/Dup101 5798/Dup102 5798/Dup103 5798/Dup104
Composite Reference [ ------------ - - - - -
Date Sampled 10/02/2017 10/02/2017 10/02/2017 10/02/2017 10/02/2017
Type of sample Soll Soil Soil Soil Soll
Date extracted - 22/02/2017 22/02/2017 22/02/2017 22/02/2017 22/02/2017
Date analysed - 23/02/2017 23/02/2017 23/02/2017 23/02/2017 23/02/2017
HCB mg/kg <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 mg/kg <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 mg/kg <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 mg/kg <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 mg/kg <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
Endosulfanll 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 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Surrogate TCMX % 96 98 95 94 94
Envirolab Reference: 162213 Page 6 of 26
Revision No: R 00




Client Reference: P1705798JCOC01V01
Organochlorine Pesticides in soil
Our Reference: UNITS 162213-62 162213-63 162213-64 162213-65 162213-66
Your Reference [ ----eeeeeee 5798/C01 5798/C02 5798/C03 5798/C04 5798/C05
Composite Reference [ ------------ 1+2+3 4+5+6 7+8+9 10+11+12 13+14+15
Date Sampled 10/02/2017 10/02/2017 10/02/2017 10/02/2017 10/02/2017
Type of sample Soll Soil Soil Soil Soll
Date extracted - 22/02/2017 22/02/2017 22/02/2017 22/02/2017 22/02/2017
Date analysed - 23/02/2017 23/02/2017 23/02/2017 23/02/2017 23/02/2017
HCB mg/kg <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 mg/kg <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 mg/kg <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 mg/kg <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 mg/kg <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
Endosulfanll 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 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Surrogate TCMX % 92 96 99 96 96
Envirolab Reference: 162213 Page 7 of 26
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Client Reference:

Organochlorine Pesticides in soil

Our Reference: UNITS 162213-67
Your Reference | ------meee- 5798/C06
Composite Reference [ ------------ 16+17+18
Date Sampled 10/02/2017
Type of sample Soll
Date extracted - 22/02/2017
Date analysed - 23/02/2017
HCB mg/kg <0.1
alpha-BHC mg/kg <0.1
gamma-BHC mg/kg <0.1
beta-BHC mg/kg <0.1
Heptachlor mg/kg <0.1
delta-BHC mg/kg <0.1
Aldrin mg/kg <0.1
Heptachlor Epoxide mg/kg <0.1
gamma-Chlordane mg/kg <0.1
alpha-chlordane mg/kg <0.1
Endosulfan| mg/kg <0.1
pp-DDE mg/kg <0.1
Dieldrin mg/kg <0.1
Endrin mg/kg <0.1
pp-DDD mg/kg <0.1
Endosulfanll mg/kg <0.1
pp-DDT mg/kg <0.1
Endrin Aldehyde mg/kg <0.1
Endosulfan Sulphate mg/kg <0.1
Methoxychlor mg/kg <0.1
Total+ve DDT+DDD+DDE mg/kg <0.1
Surrogate TCMX % 96
Envirolab Reference: 162213
Revision No: R 00
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Client Reference: P1705798JCOC01V01
Organophosphorus Pesticides
Our Reference: UNITS 162213-8 162213-41 162213-46 162213-48 162213-53
Your Reference | --ememeeeee- 5798/SS10 5798/BH111/0.1/ | 5798/BH113/0.2/ | 5798/BH114/0.1/ 5798/SS01
- S/ S/1 S/1
Composite Reference [ ------------ - - - - -

Date Sampled 10/02/2017 10/02/2017 10/02/2017 10/02/2017 10/02/2017
Type of sample Soll Soil Soil Soil Soll
Date extracted - 22/02/2017 22/02/2017 22/02/2017 22/02/2017 22/02/2017
Date analysed - 23/02/2017 23/02/2017 23/02/2017 23/02/2017 23/02/2017

Azinphos-methyl (Guthion) mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Bromophos-ethyl mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Chlorpyriphos mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Chlorpyriphos-methyl mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Diazinon mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Dichlorvos mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Dimethoate mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Ethion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Fenitrothion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Malathion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Parathion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Ronnel mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Surrogate TCMX % 99 101 98 94 99
Organophosphorus Pesticides
Our Reference: UNITS 162213-54 162213-55 162213-56 162213-57 162213-58
Your Reference | -----mmeeee- 5798/SS04 5798/Dup101 5798/Dup102 5798/Dup103 5798/Dup104
Composite Reference [ ------------ - - - - -

Date Sampled 10/02/2017 10/02/2017 10/02/2017 10/02/2017 10/02/2017
Type of sample Soll Soil Soil Soil Soll
Date extracted - 22/02/2017 22/02/2017 22/02/2017 22/02/2017 22/02/2017
Date analysed - 23/02/2017 23/02/2017 23/02/2017 23/02/2017 23/02/2017

Azinphos-methyl (Guthion) mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Bromophos-ethyl mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Chlorpyriphos mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Chlorpyriphos-methyl mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Diazinon mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Dichlorvos mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Dimethoate mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Ethion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Fenitrothion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Malathion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Parathion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Ronnel mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Surrogate TCMX % 96 98 95 94 94
Envirolab Reference: 162213 Page 9 of 26
Revision No: R 00




Client Reference: P1705798JCOC01V01
Organophosphorus Pesticides
Our Reference: UNITS 162213-62 162213-63 162213-64 162213-65 162213-66
Your Reference | ----moemeee- 5798/C01 5798/C02 5798/C03 5798/C04 5798/C05
Composite Reference [ ------------ 1+2+3 4+5+6 7+8+9 10+11+12 13+14+15
Date Sampled 10/02/2017 10/02/2017 10/02/2017 10/02/2017 10/02/2017
Type of sample Soll Soil Soil Soil Soll
Date extracted - 22/02/2017 22/02/2017 22/02/2017 22/02/2017 22/02/2017
Date analysed - 23/02/2017 23/02/2017 23/02/2017 23/02/2017 23/02/2017
Azinphos-methyl (Guthion) mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Bromophos-ethyl mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Chlorpyriphos mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Chlorpyriphos-methyl mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Diazinon mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Dichlorvos mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Dimethoate mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Ethion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Fenitrothion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Malathion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Parathion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Ronnel mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Surrogate TCMX % 92 96 99 96 96
Organophosphorus Pesticides
Our Reference: UNITS 162213-67
Your Reference | ------------ 5798/C06
Composite Reference [ ------------ 16+17+18
Date Sampled 10/02/2017
Type of sample Soll
Date extracted - 22/02/2017
Date analysed - 23/02/2017
Azinphos-methyl (Guthion) mg/kg <0.1
Bromophos-ethyl mg/kg <0.1
Chlorpyriphos mg/kg <0.1
Chlorpyriphos-methyl mg/kg <0.1
Diazinon mg/kg <0.1
Dichlorvos mg/kg <0.1
Dimethoate mg/kg <0.1
Ethion mg/kg <0.1
Fenitrothion mg/kg <0.1
Malathion mg/kg <0.1
Parathion mg/kg <0.1
Ronnel mg/kg <0.1
Surrogate TCMX % 96
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Client Reference:

P1705798JCOCO01V01

Acid Extractable metals in soil

Our Reference: UNITS 162213-8 162213-41 162213-46 162213-48 162213-53
Your Reference | --ememeeeee- 5798/SS10 5798/BH111/0.1/ | 5798/BH113/0.2/ | 5798/BH114/0.1/ 5798/SS01
- S/ S/1 S/1
Composite Reference [ ------------ - - - - -

Date Sampled 10/02/2017 10/02/2017 10/02/2017 10/02/2017 10/02/2017
Type of sample Soll Soil Soil Soil Soll
Date prepared - 22/02/2017 22/02/2017 22/02/2017 22/02/2017 22/02/2017
Date analysed - 23/02/2017 23/02/2017 23/02/2017 23/02/2017 23/02/2017

Arsenic mg/kg 9 7 11 6 6
Cadmium mg/kg <04 <04 <04 <04 <04
Chromium mg/kg 20 19 20 20 24
Copper mg/kg 34 29 14 20 26
Lead mg/kg 21 71 26 35 42
Mercury mg/kg <0.1 0.1 0.1 <0.1 0.1
Nickel mg/kg 12 9 3 8 21
Zinc mg/kg 55 100 17 54 76
Acid Extractable metals in soil
Our Reference: UNITS 162213-54 162213-55 162213-56 162213-57 162213-58
Your Reference | -------meee- 5798/SS04 5798/Dup101 5798/Dup102 5798/Dup103 5798/Dup104
Composite Reference [ ------------ - - - - -

Date Sampled 10/02/2017 10/02/2017 10/02/2017 10/02/2017 10/02/2017
Type of sample Soil Soil Soil Sail Soil
Date prepared - 22/02/2017 22/02/2017 22/02/2017 22/02/2017 22/02/2017
Date analysed - 23/02/2017 23/02/2017 23/02/2017 23/02/2017 23/02/2017

Arsenic mg/kg 8 6 8 7 8
Cadmium mg/kg <04 <0.4 <04 <04 <04
Chromium mg/kg 21 34 18 20 18
Copper mg/kg 21 26 21 18 28
Lead mg/kg 22 38 40 20 18
Mercury mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Nickel mg/kg 11 27 8 11 11
Zinc mg/kg 290 82 70 290 49
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Client Reference:

P1705798JCOCO01V01

Acid Extractable metals in soil

Our Reference: UNITS 162213-62 162213-63 162213-64 162213-65 162213-66
Your Reference | ----moemeee- 5798/C01 5798/C02 5798/C03 5798/C04 5798/C05
Composite Reference [ ------------ 1+2+3 4+5+6 7+8+9 10+11+12 13+14+15
Date Sampled 10/02/2017 10/02/2017 10/02/2017 10/02/2017 10/02/2017
Type of sample Soll Soil Soil Soil Soll
Date prepared - 22/02/2017 22/02/2017 22/02/2017 22/02/2017 22/02/2017
Date analysed - 23/02/2017 23/02/2017 23/02/2017 23/02/2017 23/02/2017
Arsenic mg/kg 9 8 8 8 9
Cadmium mg/kg <04 <04 <04 <04 <04
Chromium mg/kg 18 19 19 20 22
Copper mg/kg 31 27 29 33 27
Lead mg/kg 34 24 16 16 13
Mercury mg/kg 0.1 <0.1 <0.1 <0.1 <0.1
Nickel mg/kg 9 12 15 13 16
Zinc mg/kg 110 110 52 52 44
Acid Extractable metals in soil
Our Reference: UNITS 162213-67
Your Reference | ------meeee- 5798/C06
Composite Reference [ ------------ 16+17+18
Date Sampled 10/02/2017
Type of sample Soil
Date prepared - 22/02/2017
Date analysed - 23/02/2017
Arsenic mg/kg 9
Cadmium mg/kg <04
Chromium mg/kg 21
Copper mg/kg 25
Lead mg/kg 16
Mercury mg/kg <0.1
Nickel mg/kg 13
Zinc mg/kg 37
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Client Reference:

P1705798JCOCO01V01

Moisture
Our Reference: UNITS 162213-8 162213-41 162213-46 162213-48 162213-53
Your Reference | --ememeeeee- 5798/SS10 5798/BH111/0.1/ | 5798/BH113/0.2/ | 5798/BH114/0.1/ 5798/SS01
- S/ S/ S/
Composite Reference | ------------ - - - - -

Date Sampled 10/02/2017 10/02/2017 10/02/2017 10/02/2017 10/02/2017
Type of sample Soll Soil Soil Soil Soll
Date prepared - 22/02/2017 22/02/2017 22/02/2017 22/02/2017 22/02/2017
Date analysed - 23/02/2017 23/02/2017 23/02/2017 23/02/2017 23/02/2017

Moisture % 34 24 17 14 24
Moisture
Our Reference: UNITS 162213-54 162213-55 162213-56 162213-57 162213-58
Your Reference | ----emeeee- 5798/SS04 5798/Dup101 5798/Dup102 5798/Dup103 5798/Dup104
Composite Reference [ ------------ - - - - -

Date Sampled 10/02/2017 10/02/2017 10/02/2017 10/02/2017 10/02/2017
Type of sample Soll Soil Soil Soil Soll
Date prepared - 22/02/2017 22/02/2017 22/02/2017 22/02/2017 22/02/2017
Date analysed - 23/02/2017 23/02/2017 23/02/2017 23/02/2017 23/02/2017

Moisture % 15 21 17 16 17
Moisture

Our Reference: UNITS 162213-62 162213-63 162213-64 162213-65 162213-66

Your Reference | ----e--eeee- 5798/C01 5798/C02 5798/C03 5798/C04 5798/C05
Composite Reference | ------------ 1+2+3 4+5+6 7+8+9 10+11+12 13+14+15

Date Sampled 10/02/2017 10/02/2017 10/02/2017 10/02/2017 10/02/2017
Type of sample Soll Soil Soil Soil Soll
Date prepared - 22/02/2017 22/02/2017 22/02/2017 22/02/2017 22/02/2017
Date analysed - 23/02/2017 23/02/2017 23/02/2017 23/02/2017 23/02/2017

Moisture % 15 17 21 20 19
Moisture

Our Reference: UNITS 162213-67

Your Reference | -----mm-e-- 5798/C06
Composite Reference [ ------------ 16+17+18
Date Sampled 10/02/2017

Type of sample Soil

Date prepared - 22/02/2017

Date analysed - 23/02/2017

Moisture % 19
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Client Reference:

P1705798JCOCO01V01

Misc Inorg - Soil

Our Reference: UNITS 162213-9 162213-14 162213-21 162213-22 162213-23
Your Reference | ------meee- 5798/BH103/0.2 | 5798/BH102/0.2 | 5798/BH102/0.5 | 5798/BH102/1.0 | 5798/BH102/2.0
- 5/S/1 5/S/1 /SI1 /S/1 /S/1
Composite Reference [ ------------ - - - - -
Date Sampled 10/02/2017 10/02/2017 10/02/2017 10/02/2017 10/02/2017
Type of sample Soll Soil Soil Soil Soll
Date prepared - 22/02/2017 22/02/2017 22/02/2017 22/02/2017 22/02/2017
Date analysed - 23/02/2017 23/02/2017 23/02/2017 23/02/2017 23/02/2017
pH 1:5 soil:water pH Units 5.9 7.1 6.9 8.3 8.4
Electrical Conductivity 1:5 uS/em 110 71 85 56 65
soil:water
Sulphate, SO4 1:5 soil:water mg/kg 91 41 60 29 39
Misc Inorg - Soil
Our Reference: UNITS 162213-24 162213-25 162213-26 162213-42 162213-43
Your Reference | -----m-ee-- 5798/BH103/0.5 | 5798/BH103/1.5 | 5798/BH103/2.5 | 5798/BH111/0.3/ | 5798/BH111/0.6/
- /S/1 /SI1 /S/1 S/1 S
Composite Reference [ ------------ - - - - -
Date Sampled 10/02/2017 10/02/2017 10/02/2017 10/02/2017 10/02/2017
Type of sample Soll Soil Soil Soil Soll
Date prepared - 22/02/2017 22/02/2017 22/02/2017 22/02/2017 22/02/2017
Date analysed - 23/02/2017 23/02/2017 23/02/2017 23/02/2017 23/02/2017
pH 1:5 soil:water pH Units 5.8 8.8 8.9 6.8 6.8
Electrical Conductivity 1:5 pS/em 170 240 180 47 54
soil:water
Sulphate, SO4 1:5 soil:water mg/kg 140 20 <10 <10 54
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Client Reference:

Asbestos ID - materials

Our Reference: UNITS 162213-59
Your Reference | -----mmeeee- 5798/ASB101
Composite Reference | ------------ -

Date Sampled 10/02/2017
Type of sample Material
Date analysed - 27/02/2017

Mass / Dimension of Sample - 33x30x5mm
Sample Description - Grey
compressed
fibre cement
material
Asbestos ID in materials - Chrysotile
asbestos
detected
Amosite
asbestos
detected
Envirolab Reference: 162213
Revision No: R 00
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Client Reference: P1705798JCOC01V01

Method ID Methodology Summary

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.

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

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

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

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

Org-008 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by
GCwithdual ECD's.

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

Metals-021 Determination of Mercury by Cold Vapour AAS.

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

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.
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Client Reference: P1705798JCOC01V01

Method ID Methodology Summary

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

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.

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.
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Client Reference: P1705798JCOC01V01
QUALITYCONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi# Recovery
VTRH(C6-C10)/BTEXNin BasellDuplicate ll%RPD
Soil
Date extracted - 22/02/2 [NT] [NT] LCS-3 22/02/2017
017
Date analysed - 23/02/2 [NT] [NT] LCS-3 23/02/2017
017
TRHCs - Co ma/kg 25 Org-016 <25 [NT] [NT] LCS-3 97%
TRHCs - C10 mg/kg 25 Org-016 <25 [NT] [NT] LCS-3 97%
Benzene mg/kg 0.2 Org-016 <0.2 [NT] [NT] LCS-3 83%
Toluene mg/kg 0.5 Org-016 <0.5 [NT] [NT] LCS-3 91%
Ethylbenzene mg/kg 1 Org-016 <1 [NT] [NT] LCS-3 102%
m+p-xylene mg/kg 2 Org-016 <? [NT] [NT] LCS-3 105%
o-Xylene mg/kg 1 Org-016 <1 [NT] [NT] LCS-3 108%
naphthalene mg/kg 1 Org-014 <1 [NT] [NT] [NR] [NR]
Surrogate aaa- % Org-016 95 [NT] [NT] LCS-3 101%
Trifluorotoluene
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi# Recovery
svTRH (C10-C40)in Soil Base Il Duplicate | %RPD
Date extracted - 22/02/2 [NT] [NT] LCS-3 22/02/2017
017
Date analysed - 22/02/2 [NT] [NT] LCS-3 22/02/2017
017
TRHC10 -Cus mg/kg 50 Org-003 <50 [NT] [NT] LCS-3 94%
TRHC15 - C28 ma/kg 100 Org-003 <100 [NT] [NT] LCS-3 94%
TRHC2» -C3s mg/kg 100 Org-003 <100 [NT] [NT] LCS-3 91%
TRH>C10-C16 ma/kg 50 Org-003 <50 [NT] [NT] LCS-3 94%
TRH>C16-C34 mg/kg 100 Org-003 <100 [NT] [NT] LCS-3 94%
TRH>C-Ca ma/kg 100 Org-003 <100 [NT] [NT] LCS-3 91%
Surrogate o-Terphenyl % Org-003 86 [NT] [NT] LCS-3 85%
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
St Recovery
PAHsin Soil BasellDuplicate ll%RPD
Date extracted - 22/02/2 [NT] [NT] LCS-3 22/02/2017
017
Date analysed - 23/02/2 [NT] [NT] LCS-3 23/02/2017
017
Naphthalene mg/kg 0.1 Org-012 <0.1 [NT] [NT] LCS-3 99%
Acenaphthylene mg/kg 0.1 Org-012 <0.1 [NT] [NT] [NR] [NR]
Acenaphthene mg/kg 0.1 Org-012 <0.1 [NT] [NT] [NR] [NR]
Fluorene mg/kg 0.1 Org-012 <0.1 [NT] [NT] LCS-3 104%
Phenanthrene mg/kg 0.1 Org-012 <0.1 [NT] [NT] LCS-3 109%
Anthracene mg/kg 0.1 Org-012 <0.1 [NT] [NT] [NR] [NR]
Fluoranthene mg/kg 0.1 Org-012 <0.1 [NT] [NT] LCS-3 114%
Pyrene mg/kg 0.1 Org-012 <0.1 [NT] [NT] LCS-3 117%
Benzo(a)anthracene mg/kg 0.1 Org-012 <0.1 [NT] [NT] [NR] [NR]
Chrysene mg/kg 0.1 Org-012 <0.1 [NT] [NT] LCS-3 105%
Benzo(b,j mg/kg 0.2 Org-012 <0.2 [NT] [NT] [NR] [NR]
+k)fluoranthene
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Client Reference: P1705798JCOC01V01
QUALITYCONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi# Recovery
PAHSsin Soil BasellDuplicate ll%RPD
Benzo(a)pyrene mg/kg 0.05 Org-012 <0.05 [NT] [NT] LCS-3 88%
Indeno(1,2,3-c,d)pyrene mg/kg 0.1 Org-012 <0.1 [NT] [NT] [NR] [NR]
Dibenzo(a,h)anthracene mg/kg 0.1 Org-012 <0.1 [NT] [NT] [NR] [NR]
Benzo(g,h,i)perylene mg/kg 0.1 Org-012 <0.1 [NT] [NT] [NR] [NR]
Surrogate p-Terphenyl- % Org-012 118 [NT] [NT] LCS-3 128%
di4
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
St Recovery
Organochlorine BasellDuplicate ll%RPD
Pesticides in soil
Date extracted - 22/02/2 162213-8 22/02/2017||22/02/2017 LCS-3 22/02/2017
017
Date analysed - 23/02/2 162213-8 23/02/2017 | 23/02/2017 LCS-3 23/02/2017
017
HCB mg/kg 0.1 Org-005 <0.1 162213-8 <0.1||<0.1 [NR] [NR]
alpha-BHC ma/kg 0.1 Org-005 <0.1 162213-8 <0.1]|<0.1 LCS-3 93%
gamma-BHC mg/kg 0.1 Org-005 <0.1 162213-8 <0.1]|<0.1 [NR] [NR]
beta-BHC ma/kg 0.1 Org-005 <0.1 162213-8 <0.1]|<0.1 LCS-3 99%
Heptachlor mg/kg 0.1 Org-005 <0.1 162213-8 <0.1]|<0.1 LCS-3 96%
delta-BHC ma/kg 0.1 Org-005 <0.1 162213-8 <0.1]|<0.1 NR] [NR]
Aldrin mg/kg 0.1 Org-005 <0.1 162213-8 <0.1||<0.1 LCS-3 93%
Heptachlor Epoxide mg/kg 0.1 Org-005 <0.1 162213-8 <0.1]|<0.1 LCS-3 96%
gamma-Chlordane mg/kg 0.1 Org-005 <0.1 162213-8 <0.1]|<0.1 [NR] [NR]
alpha-chlordane mg/kg 0.1 Org-005 <0.1 162213-8 <0.1]|<0.1 [NR] [NR]
Endosulfan| mg/kg 0.1 Org-005 <0.1 162213-8 <0.1]|<0.1 [NR] [NR]
pp-DDE ma/kg 0.1 Org-005 <0.1 162213-8 <0.1]|<0.1 LCS-3 95%
Dieldrin mg/kg 0.1 Org-005 <0.1 162213-8 <0.1]|<0.1 LCS-3 103%
Endrin ma/kg 0.1 Org-005 <0.1 162213-8 <0.1]|<0.1 LCS-3 124%
pp-DDD mg/kg 0.1 Org-005 <0.1 162213-8 <0.1]|<0.1 LCS-3 97%
Endosulfanll mg/kg 0.1 Org-005 <0.1 162213-8 <0.1]|<0.1 [NR] [NR]
pp-DDT mg/kg 0.1 Org-005 <0.1 162213-8 <0.1]|<0.1 [NR] [NR]
Endrin Aldehyde mg/kg 0.1 Org-005 <0.1 162213-8 <0.1]|<0.1 [NR] [NR]
Endosulfan Sulphate mg/kg 0.1 Org-005 <0.1 162213-8 <0.1]|<0.1 LCS-3 121%
Methoxychlor mg/kg 0.1 Org-005 <0.1 162213-8 <0.1]|<0.1 [NR] [NR]
Surrogate TCMX % Org-005 95 162213-8 99||100||RPD: 1 LCS-3 96%
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Client Reference: P1705798JCOC01V01
QUALITYCONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi# Recovery
Organophosphorus BasellDuplicate ll%RPD
Pesticides
Date extracted - 22/02/2 162213-8 22/02/2017|22/02/2017 LCS-3 22/02/2017
017
Date analysed - 23/02/2 162213-8 23/02/2017|23/02/2017 LCS-3 23/02/2017
017
Azinphos-methyl mg/kg 0.1 Org-008 <0.1 162213-8 <0.1]|<0.1 [NR] [NR]
(Guthion)
Bromophos-ethyl mg/kg 0.1 Org-008 <0.1 162213-8 <0.1]|<0.1 [NR] [NR]
Chlorpyriphos mag/kg 0.1 Org-008 <0.1 162213-8 <0.1||<0.1 LCS-3 93%
Chlorpyriphos-methyl mg/kg 0.1 Org-008 <0.1 162213-8 <0.1]|<0.1 INR] [NR]
Diazinon mag/kg 0.1 Org-008 <0.1 162213-8 <0.1||<0.1 [NR] [NR]
Dichlorvos mg/kg 0.1 Org-008 <0.1 162213-8 <0.1]|<0.1 LCS-3 89%
Dimethoate mag/kg 0.1 Org-008 <0.1 162213-8 <0.1]|<0.1 [NR] [NR]
Ethion mg/kg 0.1 Org-008 <0.1 162213-8 <0.1]|<0.1 LCS-3 99%
Fenitrothion mag/kg 0.1 Org-008 <0.1 162213-8 <0.1]|<0.1 LCS-3 101%
Malathion mg/kg 0.1 Org-008 <0.1 162213-8 <0.1]|<0.1 LCS-3 100%
Parathion mag/kg 0.1 Org-008 <0.1 162213-8 <0.1]|<0.1 LCS-3 90%
Ronnel mg/kg 0.1 Org-008 <0.1 162213-8 <0.1]|<0.1 LCS-3 88%
Surrogate TCMX % Org-008 95 162213-8 99||100||RPD: 1 LCS-3 94%
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi# Recovery
Acid Extractable metals Base Il Duplicate | %RPD
Date prepared - 22/02/2 162213-8 22/02/2017|22/02/2017 LCS-3 22/02/2017
017
Date analysed - 23/02/2 162213-8 23/02/2017|23/02/2017 LCS-3 23/02/2017
017
Arsenic mg/kg 4 Metals-020 <4 162213-8 9]|9||RPD:0 LCS-3 110%
Cadmium mg/kg 0.4 Metals-020 <04 162213-8 <0.4||<0.4 LCS-3 100%
Chromium mg/kg 1 Metals-020 <1 162213-8 20]|20||RPD:0 LCS-3 106%
Copper mg/kg 1 Metals-020 <1 162213-8 34||33||RPD:3 LCS-3 106%
Lead mg/kg 1 Metals-020 <1 162213-8 21]|21||RPD:0 LCS-3 97%
Mercury mg/kg 0.1 Metals-021 <0.1 162213-8 <0.1]|<0.1 LCS-3 92%
Nickel mg/kg 1 Metals-020 <1 162213-8 12]|12||RPD:0 LCS-3 95%
Zinc mg/kg 1 Metals-020 <1 162213-8 55||54||RPD:2 LCS-3 98%
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Client Reference: P1705798JCOC01V01
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi# Recovery
Misc Inorg - Soil BasellDuplicate ll%RPD
Date prepared - 22/02/2 [NT] [NT] LCS-1 22/02/2017
017
Date analysed - 22/02/2 [NT] [NT] LCS-1 22/02/2017
017
pH 1:5 soil:water pH Units Inorg-001 [NT] [NT] [NT] LCS-1 102%
Electrical Conductivity uS/cm 1 Inorg-002 <1 INT] [NT] LCS-1 105%
1:5 soil:water
Sulphate, SO41:5 mg/kg 10 Inorg-081 <10 [NT] [NT] LCS-1 104%
soil:water
QUALITY CONTROL UNITS Dup. Sm# Duplicate
VTRH(C6-C10)/BTEXNiIn Base + Duplicate + %RPD
Sail
Date extracted - 162213-53 22/02/2017||22/02/2017
Date analysed - 162213-53 23/02/2017||23/02/2017
TRHCs - Co mg/kg 162213-53 <25||<25
TRHCs - C10 mg/kg 162213-53 <25]|<25
Benzene mg/kg 162213-53 <0.2]|<0.2
Toluene mag/kg 162213-53 <0.5]|<0.5
Ethylbenzene mg/kg 162213-53 <l|I<1
m+p-xylene mg/kg 162213-53 <2||<2
o-Xylene mg/kg 162213-53 <1||<1
naphthalene mag/kg 162213-53 <1||<1
Surrogate aaa- % 162213-53 82||94||RPD: 14
Trifluorotoluene
QUALITY CONTROL UNITS Dup. Sm# Duplicate
svTRH (C10-C40)in Soil Base + Duplicate + %RPD
Date extracted - 162213-53 22/02/2017||22/02/2017
Date analysed - 162213-53 22/02/2017]|22/02/2017
TRHCw0 - Cus mg/kg 162213-53 <50]| <50
TRHC15 -Cz mg/kg 162213-53 <100||<100
TRHC2 -C3s mg/kg 162213-53 <100||<100
TRH>C10-C16 mg/kg 162213-53 <50||<50
TRH>C16-C3s mg/kg 162213-53 <100||<100
TRH>Cx-C4 mg/kg 162213-53 <100||<100
Surrogate o-Terphenyl % 162213-53 88]|88||RPD:0
Envirolab Reference: 162213 Page 21 of 26
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Client Reference: P1705798JCOC01V01
QUALITY CONTROL UNITS Dup. Sm# Duplicate
PAHsin Soil Base + Duplicate + %RPD
Date extracted - 162213-53 22/02/2017||22/02/2017
Date analysed - 162213-53 23/02/2017||23/02/2017
Naphthalene mg/kg 162213-53 <0.1]]<0.1
Acenaphthylene mg/kg 162213-53 <0.1]|<0.1
Acenaphthene mg/kg 162213-53 <0.1]|<0.1
Fluorene mag/kg 162213-53 <0.1]|<0.1
Phenanthrene mg/kg 162213-53 <0.1|<0.1
Anthracene mg/kg 162213-53 <0.1]|<0.1
Fluoranthene mg/kg 162213-53 <0.1]|<0.1
Pyrene mag/kg 162213-53 <0.1]|<0.1
Benzo(a)anthracene mg/kg 162213-53 <0.1]]<0.1
Chrysene mg/kg 162213-53 <0.1|]<0.1
Benzo(b,j+k)fluoranthene mg/kg 162213-53 <0.2]|<0.2
Benzo(a)pyrene mag/kg 162213-53 <0.05||<0.05
Indeno(1,2,3-c,d)pyrene mg/kg 162213-53 <0.1]]<0.1
Dibenzo(a,h)anthracene mg/kg 162213-53 <0.1]|<0.1
Benzo(g,h,i)perylene mg/kg 162213-53 <0.1]|<0.1
Surrogate p-Terphenyl-d14 % 162213-53 94]|101||RPD: 7
QUALITY CONTROL UNITS Dup. Sm# Duplicate
Organochlorine Pesticides Base + Duplicate + %RPD
in soil
Date extracted - 162213-53 22/02/2017||22/02/2017
Date analysed - 162213-53 23/02/2017||23/02/2017
HCB mg/kg 162213-53 <0.1]|<0.1
alpha-BHC mg/kg 162213-53 <0.1|]<0.1
gamma-BHC mg/kg 162213-53 <0.1]]<0.1
beta-BHC mg/kg 162213-53 <0.1||<0.1
Heptachlor mg/kg 162213-53 <0.1]]<0.1
delta-BHC mg/kg 162213-53 <0.1|]<0.1
Aldrin mg/kg 162213-53 <0.1|<0.1
Heptachlor Epoxide mag/kg 162213-53 <0.1]|<0.1
gamma-Chlordane mg/kg 162213-53 <0.1]]<0.1
alpha-chlordane mg/kg 162213-53 <0.1]|<0.1
Endosulfan| mg/kg 162213-53 <0.1]|<0.1
pp-DDE mg/kg 162213-53 <0.1||<0.1
Dieldrin mg/kg 162213-53 <0.1|<0.1
Endrin mg/kg 162213-53 <0.1|]<0.1
pp-DDD mg/kg 162213-53 <0.1|<0.1
Endosulfanli mag/kg 162213-53 <0.1]|<0.1
pp-DDT mg/kg 162213-53 <0.1]]<0.1
Endrin Aldehyde mg/kg 162213-53 <0.1|]<0.1
Endosulfan Sulphate mg/kg 162213-53 <0.1]|<0.1
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Client Reference: P1705798JCOC01V01
QUALITY CONTROL UNITS Dup. Sm# Duplicate
Organochlorine Pesticides Base + Duplicate + %RPD
in soil
Methoxychlor mg/kg 162213-53 <0.1]|<0.1
Surrogate TCMX % 162213-53 99||98||RPD: 1
QUALITY CONTROL UNITS Dup. Sm# Duplicate
Organophosphorus Base + Duplicate + %RPD
Pesticides
Date extracted - 162213-53 22/02/2017||22/02/2017
Date analysed - 162213-53 23/02/2017]|23/02/2017
Azinphos-methyl (Guthion) mg/kg 162213-53 <0.1]]<0.1
Bromophos-ethyl mg/kg 162213-53 <0.1]|<0.1
Chlorpyriphos mg/kg 162213-53 <0.1]]<0.1
Chlorpyriphos-methyl mg/kg 162213-53 <0.1]|<0.1
Diazinon mg/kg 162213-53 <0.1|<0.1
Dichlorvos mg/kg 162213-53 <0.1]|<0.1
Dimethoate mg/kg 162213-53 <0.1]|<0.1
Ethion mg/kg 162213-53 <0.1|<0.1
Fenitrothion mg/kg 162213-53 <0.1|<0.1
Malathion mg/kg 162213-53 <0.1]]<0.1
Parathion mg/kg 162213-53 <0.1]|<0.1
Ronnel mg/kg 162213-53 <0.1|<0.1
Surrogate TCMX % 162213-53 99||98||RPD: 1
QUALITY CONTROL UNITS Dup. Sm# Duplicate
Acid Extractable metalsin Base + Duplicate + %RPD
soil
Date prepared - 162213-53 22/02/2017]|22/02/2017
Date analysed - 162213-53 23/02/2017|23/02/2017
Arsenic mg/kg 162213-53 6||8||RPD: 29
Cadmium mg/kg 162213-53 <0.4||<0.4
Chromium mg/kg 162213-53 24||123||RPD:4
Copper mg/kg 162213-53 26||27||RPD:4
Lead ma/kg 162213-53 42||40||RPD:5
Mercury mg/kg 162213-53 0.1]|0.1||RPD:0
Nickel mg/kg 162213-53 21||19||RPD: 10
Zinc mg/kg 162213-53 76|76 || RPD: 0
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Client Reference: P1705798JCOC01V01
QUALITYCONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
Misc Inorg - Soil Base + Duplicate + %RPD
Date prepared - [NT] [NT] 162213-14 22/02/2017
Date analysed - [NT] [NT] 162213-14 22/02/2017
pH 1:5 soil:water pH Units [NT] [NT] [NR] [NR]
Electrical Conductivity 1:5 pS/cm [NT] [NT] [NR] INR]
soil:water
Sulphate, SO41:5 mg/kg [NT] [NT] 162213-14 94%
soil:water
QUALITY CONTROL UNITS Dup. Sm# Duplicate
Misc Inorg - Soil Base + Duplicate + %RPD
Date prepared - 162213-9 22/02/2017 || 22/02/2017
Date analysed - 162213-9 23/02/2017||23/02/2017
pH 1:5 soil:water pH Units 162213-9 5.9||6.0||RPD: 2
Electrical Conductivity 1:5 pS/cm 162213-9 110]|100||RPD: 10
soil:water
Sulphate, SO41:5 mg/kg 162213-9 91| 70||RPD: 26
soil:water

Envirolab Reference:

Revision No:
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Client Reference: P1705798JCOC01V01

Report Comments:

Asbestos ID was analysed by Approved ldentifier: Lucy Zhu
Asbestos ID was authorised by Approved Signatory: Paul Ching

INS: Insufficient sample for this test PQL: Practical Quantitation Limit
NR: Test not required RPD: Relative Percent Difference
<: Less than >: Greater than

Envirolab Reference: 162213
Revision No: R 00

NT: Not tested
NA: Test not required
LCS: Laboratory Control Sample
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Client Reference: P1705798JCOC01V01

Quality Control Definitions

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

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

selected should be one where the analyte concentration is easily measurable.

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

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

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 (THTSs),
the analysis has proceeded. Where analytes are on the verge of breaching THTSs, 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.

Envirolab Reference: 162213 Page 26 of 26
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AGGREGATE, ROCK, AND SOIL TESTING
ABN: 25 131 532 020

Sydney: 12/1 Boden Road Seven Hills NSW 2147 | PO Box 45 Pendle Hill NSW 2145
Ph: (02) 9674 7711 | Fax: (02) 9674 7755 | Email: info@resourcelab.com.au

Test Report

Customer: Martens & Associates Pty Ltd
P1705798
Kosovich Place, Cecil Park, NSW

Project:

Location:

Job number: 17-0009
Report number: 1

Page: 1of 1

California Bearing Ratio

Sampling method: Samples tested as received

Test method(s): AS 1289.1.1,2.1.1,5.1.1,6.1.1

Results

Laboratory sample no. 10608 10609 10610

5798/BH101/ 5798/BH102/ 5798/BH103/
Customer sample no. CBRO01/0.2-0.6 CBRO02/0.2-0.6 CBR03/0.2-0.6
Date sampled 10/02/2017 10/02/2017 10/02/2017

SILTY CLAY, trace SILTY CLAY, trace SILTY CLAY, trace

Material description of gravel, brown of gravel and of gravel and

mottled grey sand, brown sand, brown
Maximum dry density (t/m?) 1.58 1.65 1.61
Optimum moisture content (%) 211 194 20.3
Field moisture content (%) n/a n/a n/a
Oversize retained on 19.0mm sieve (%) 0 0 0
Oversize included (Y/N) N N N
Dry density before soak (t/m?) 1.54 1.62 1.58
Dry density after soak (t/m3) 1.52 1.59 154
Moisture content before soak (%) 215 195 20.2
Moisture content after soak (%) 25.3 22.3 24.7
Moisture content after test - top 30mm (%) 26.2 23.6 28.4
Moisture content after test - remaining depth (%) 24.0 21.1 23.0
Density ratio before soaking (%) 97.5 98.0 98.0
Moisture ratio before soaking (%) 102.0 100.5 99.5
Period of soaking (days) 4 4 4
Compactive effort Standard Standard Standard
Mass of surcharge applied (kg) 45 4.5 4.5
Swell after soaking (%) 2.0 15 3.0
Penetration (mm) 2.5 5.0 2.5
CBR Value (%) 45 6 25

Notes: Specified LDR: 98 +1%

Approved Signatory: _;@.E. Maldonado

/\

NATA

N

ACCREDITED FOR
TECHNICAL ' i )
compeTence Accredited for compliance with ISO/IEC 17025.

Date: 28/02/2017

NATA Accredited Laboratory Number: 17062
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Important Recommendations About Your Site (1 of 2)

These general geotechnical recommendations have been prepared by Martens to help
you deliver a safe work site, to comply with your obligations, and to deliver your project.
Not all are necessarily relevant to this report but are included as general reference. Any
specific recommendations made in the report will override these recommendations.

Batter Slopes

Excavations in soil and exiremely low to very low
strength rock exceeding 0.75 m depth should be
battered back at grades of no greater than 1
Vertical (V) : 2 Horizontal (H) for temporary slopes
(unsupported for less than 1 month) and 1 V : 3 H for
longer term unsupported slopes.

Vertical excavation may be carried out in medium
or higher strength rock, where encountered, subject
to inspection and confirmation by a geotechnical
engineer. Long term and short term unsupported
batters should be protected against erosion and
rock weathering due to, for example, stormwater
run-off.

Batter angles may need to be revised depending
on the presence of bedding partings or adversely
oriented joints in the exposed rock, and are subject
to on-site inspection and confimation by a
geotechnical engineer. Unsupported excavations
deeper than 1.0 m should be assessed by a
geotechnical engineer for slope instability risk.

Any excavated rock faces should be inspected
during construction by a geotechnical engineer to
determine whether any additional support, such as
rock bolts or shotcrete, is required.

Earthworks

Exposed rock faces and loose boulders should be
monitored fo assess risk of block / boulder
movement, particularly as a result of excavation
vibrations.

Fill

(™rtens

Subject to any specific recommendations provided
in this report, any fill imported to site is o comprise
approved material with maximum particle size of
two thirds the final layer thickness. Fill should be
placed in horizontal layers of not more than 300 mm
loose thickness, however, the layer thickness should
be appropriate for the adopted compaction plant.

Foundations

Earthworks should be carried out following removal
of any unsuitable materials and in accordance with
AS3798 (2007). A qualified geotechnical engineer
should inspect the condition of prepared surfaces
to assess suitability as foundation for future Afill
placement or load application.

Earthworks inspections and compliance testing
should be carried out in accordance with Sections
5 and 8 of AS3798 (2007), with testing to be carried
out by a National Association of Testing Authorities
(NATA) accredited testing laboratory.

Excavations

All exposed foundations should be inspected by a
geotechnical engineer prior to footing construction
to confirm encountered conditions satisfy design
assumptions and that the base of all excavations is
free from loose or softened material and water.
Water that has ponded in the base of excavations
and any resultant softened material is to be
removed prior to footing construction.

Footings should be constructed with minimal delay
following excavation. If a delay in construction is
anticipated, we recommend placing a concrete
blinding layer of at least 50 mm thickness in shallow
footings or mass concrete in piers / piles to protect
exposed foundations.

A geotechnical engineer should confirm any design
bearing capacity values, by further assessment
during construction, as necessary.

Shoring - Anchors

Where there is a requirement for either soil or rock
anchors, or soil naiing, and these structures
penetrate past a property boundary, appropriate
permission from the adjoining land owner must be
obtained prior to the installation of these structures.

Shoring - Permanent

All excavation work should be completed with
reference to the Work Health and Safety
(Excavation Work) Code of Practice (2015), by Safe
Work Australia.  Excavations info rock may be
undertaken as follows:

1. Extremely low to low strength rock -
conventional hydraulic earthmoving
equipment.

2. Medium strength or stronger rock - hydraulic
earthmoving equipment with rock hammer or
ripping fyne attachment.

Permanent shoring fechniques may be used as an
alternative to temporary shoring. The design of
such sfructures should be in accordance with the
findings of this report and any further testing
recommended by this report. Permanent shoring
may include [but not be limited to] reinforced block
work walls, contiguous and semi contiguous pile
wallls, secant pile walls and soldier pile walls with or
without reinforced shotcrete infil panels. The
choice of shoring system will depend on the type of
structure, project budget and site specific
geotechnical conditions.

Permanent shoring systems are to be engineer
designed and backfiled with suitable granular



material and free-draining drainage material.
Backfill should be placed in maximum 100 mm thick
layers compacted wusing a hand operated
compactor. Care should be taken to ensure
excessive compaction stresses are not tfransferred
to retaining walls.

Shoring design should consider any surcharge
loading from sloping / raised ground behind shoring
structures, live loads, new structures, construction
equipment, backfill compaction and static water
pressures. All shoring systems shall be provided with
adequate foundation designs.

Suitable drainage measures, such as geofextile
enclosed 100 mm agriculfural pipes embedded in
free-draining gravel, should be included to redirect
water that may collect behind the shoring structure
to a suitable discharge point.

Shoring - Temporary

Important Recommendations About Your Site (2 of 2)

To limit vibrations, we recommend limiting rock
hammer size and set frequency, and setting the
hammer parallel to bedding planes and along
defect planes, where possible, or as advised by a
geotechnical engineer. We recommend limiting
vibration peak particle velocities (PPV) caused by
construction  equipment  or resulting  from
excavation at the site to 5 mm/s (AS 2187.2, 2006,
Appendix J).

Waste - Spoil and Water

In the dabsence of providing acceptable
excavation batters, excavations should be
supported by suitably designed and installed
temporary shoring / retaining structures fo limit
lateral deflection of excavation faces and
associated ground surface settlements.

Soil Erosion Control

Soil to be disposed off-site should be classified in
accordance with the relevant State Authority
guidelines and requirements.

Any collected waste stormwater or groundwater
should also be tested prior to discharge to ensure
contaminant levels (where applicable) are
appropriate for the nominated discharge location.

MA can complete the necessary classification and
testing if required. Time allowance should be made
for such testing in the construction program.

Water Management - Groundwater

Removal of any soil overburden should be
performed in a manner that reduces the risk of
sedimentation occurring in any formal stormwater
drainage system, on neighbouring land and in
receiving waters. Where possible, this may be
achieved by one or more of the following means:

1. Maintain vegetation where possible
2. Disturb minimal areas during excavation
3. Revegetate disturbed areas if possible

All spoil on site should be properly controlled by
erosion control measures to prevent transportation
of sediments off-site. Appropriate soil erosion control
methods in accordance with Landcom (2004) shall
be required.

Trafficability and Access

If the proposed works are likely to intersect
ephemeral or permanent groundwater levels, the
management of any potential acid soil drainage
should be considered. If groundwater tables are
likely to be lowered, this should be further discussed
with the relevant State Government Agency.

Water Management - Surface Water

Consideration should be given to the impact of the
proposed works and site subsurface conditions on
trafficability within the site e.g. wet clay soils will
lead to poor trafficability by tyred plant or vehicles.

Where site access is likely to be affected by any site
works, construction staging should be organised
such that any impacts on adequate access are
minimised as best as possible.

Vibration Management

All surface runoff should be diverted away from
excavation areas during construction works and
prevented from accumulating in areas surrounding
any retaining structures, footings or the base of
excavations.

Any collected surface water should be discharged
into a suitable Council approved drainage system
and not adversely impact downslope surface and
subsurface conditions.

All site discharges should be passed through a filter
material prior to release. Sump and pump methods
will generally be suitable for collection and removal
of accumulated surface water within  any
excavations.

Contingency Plan

Where excavation is to be extended into medium
or higher strength rock, care will be required when
using a rock hammer to limit potential structural
distress from excavation-induced vibrations where
nearby structures may be affected by the works.

In the event that proposed development works
cause an adverse impact on geotechnical hazards,
overall site stability or adjacent properties, the
following actions are to be undertaken:

1. Works shall cease immediately.

2. The nature of the impact shall be documented
and the reason(s) for the adverse impact
investigated.

3. A qudlified geotechnical engineer should be
consulted to provide further advice in relation
to the issue.

rtens

consulting engineers

(®
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Important Information About Your Report (1 of 2)

These notes have been prepared by Martens to help you interpret and understand the
limitations of your report. Not all are necessarily relevant to all reports but are included as

general reference.

Engineering Reports - Limitations

The recommendations presented in this report are
based on limited investigations and include specific
issues to be addressed during various phases of the
project. If the recommendations presented in this
report are not implemented in full, the general
recommendations may become inapplicable and
Martens & Associates accept no responsibility
whatsoever for the performance of the works
undertaken.

Occasionally, sub-surface conditions between and
below the completed boreholes or other tests may
be found to be different (or may be interpreted to
be different) from those expected. Variation can
also occur with groundwater conditions, especially
after climatic changes. If such differences appear
tfo exist, we recommend that you immediately
contact Martens & Associates.

Relative ground surface levels at borehole locations
may not be accurate and should be verified by on-
site survey.

Engineering Reports — Project Specific Criteria

Only Martens, who prepared the report, are fully
familiar with the background information needed to
assess whether or not the report’s
recommendations are valid and whether or not
changes should be considered as the project
develops. If another party undertakes the
implementation of the recommendations of this
report, there is a risk that the report will be
misinterpreted and Martens cannot be held
responsible for such misinterpretation.

Engineering Reports — Use for Tendering Purposes

Engineering reports are prepared by qualified
personnel. They are based on information
obtained, on current engineering standards of
interpretation and analysis, and on the basis of your
unique project specific requirements as understood
by Martens. Project criteria typically include the
general nature of the project; its size and
configuration; the location of any structures on the
site; other site improvements; the presence of
underground utilities; and the additional risk
imposed by scope-of-service limitations imposed by
the Client.

Where the report has been prepared for a specific
design proposal (e.g. a three storey building), the
information and interpretation may not be relevant
if the design proposal is changed (e.g. to a twenty
storey building). Your report should not be relied
upon, if there are changes to the project, without
first asking Martens to assess how factors, which
changed subsequent to the date of the report,
affect the report’s recommendations. Martens will
not accept responsibility for problems that may
occur due to design changes, if not consulted.

Engineering Reports — Recommendations

Where information obtained from investigations is
provided for fendering purposes, Martens
recommend 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.

Martens would be pleased to assist in this regard
and/or to make additional report copies available
for contract purposes at a nominal charge.

Engineering Reports — Data

The report as a whole presents the findings of a site
assessment and should not be copied in part or
altered in any way.

Logs, figures, drawings etc are customarily included
in a Martens report and are developed by scientfists,
engineers or geologists based on their interpretation
of field logs (assembled by field personnel), desktop
studies and laboratory evaluation of field samples.
These data should not under any circumstances be
redrawn for inclusion in other documents or
separated from the report in any way.

Engineering Reports — Other Projects

To avoid misuse of the information contained in
your report it is recommended that you confer with
Martens before passing your report on to another
party who may not be familiar with the background
and purpose of the report. Your report should not
be applied to any project other than that originally
specified at the time the report was issued.

Subsurface Conditions - General

Your report is based on the assumption that site
conditions, as may be revealed through selective
point sampling, are indicative of actual conditions
throughout an area. This assumption often cannot
be substantiated until project implementation has
commenced. Therefore your site investigation
report recommendations should only be regarded
as preliminary.

Every care is taken with the report in relafion to
interpretation of subsurface conditions, discussion of
geotfechnical aspects, relevant standards and
recommendations or suggestions for design and
construction.  However, the Company cannot
always anficipate or assume responsibility for:

o Unexpected variations in ground conditions -
the potential will depend partly on test point



Inform:
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(eg. excavation or borehole) spacing and
sampling frequency, which are often limited by
project imposed budgetary constraints.

o Changes in guidelines, standards and policy or
interpretation of guidelines, standards and
policy by statutory authorities.

o The actions of confractors responding fo
commercial pressures.

o Actual conditions differing somewhat from
those inferred to exist, because no professional,
no matter how qualified, can reveal precisely
what is hidden by earth, rock and fime.

The actual interface between logged materials
may be far more gradual or abrupt than
assumed based on the facts obtained. Nothing
can be done to change the actual site
conditions which exist, but steps can be taken
to reduce the impact of unexpected
conditions.

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

Subsurface Conditions - Changes

Important Information About Your Report (2 of 2)

Subsurface Conditions — Geo-environmental Issues

Your report generally does not relate to any
findings, conclusions, or recommendations about
the potential for hazardous or confaminated
materials existing at the site unless specifically
required to do so as part of Martens’ proposal for
WOrks.

Specific  sampling guidelines and specialist
equipment, fechniques and personnel are typically
used fo perform geo-environmental or site
contamination assessments. Confamination can
create major health, safety and environmental risks.
If you have no information about the potential for
your site to be contaminated or create an
environmental hazard, you are advised to contact
Martens for information relafing to such matters.

Responsibility

Natural processes and the activity of man create
subsurface conditions. For example, water levels
can vary with time, fill may be placed on a site and
pollutants may migrate with time. Reports are
based on condifions which existed at the time of
the subsurface exploration / assessment.

Decisions should not be based on a report whose
adequacy may have been affected by time. If an
extended period of time has elapsed since the
report was prepared, consult Martens fo be advised
how time may have impacted on the project.

Subsurface Conditions - Site Anomalies

Geo-environmental reporting relies on interpretation
of factual information based on professional
judgment and opinion and has an inherent level of
uncertainty attached to it and is typically far less
exact than the design disciplines. This has often
resulted in claims being lodged against consultants,
which are unfounded.

To help prevent this problem, a number of clauses
have been developed for use in contracts, reports
and other documents. Responsibility clauses do not
fransfer appropriate liabilities from Martens to other
parties but are included to identify where Martens’
responsibilities begin and end. Their use is infended
fo help all parties involved to recognise their
individual responsibilities. Read all documents from
Martens closely and do not hesitate to ask any
questions you may have.

Site Inspections

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

Report Use by Other Design Professionals

To avoid potentially costly misinterpretations when
other design professionals develop their plans
based on a Martens report, retain Martens to work
with other project professionals affected by the
report. This may involve Martens explaining the
report design implications and then reviewing plans
and specifications produced to see how they have
incorporated the report findings.

Martens will always be pleased to provide
engineering inspection services for aspects of work
to which this report relates. This could range from a
site visit to confirm that conditions exposed are as
expected, fo full fime engineering presence on site.
Martens is familiar with a variety of techniques and
approaches that can be used to help reduce risks
for all parfies to a project, from design fo
construction.
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Definitions

Explanation of Terms (1 of 3)

Consistency of Cohesive Soils

In engineering terms, soil includes every type of
uncemented or partially cemented inorganic or organic
material found in the ground. In practice, if the material
does not exhibit any visible rock properties and can be
remoulded or disinfegrated by hand in its field condition or
in water it is described as a soil. Other materials are
described using rock descripfion terms.

The methods of description and classification of soils and
rocks used in this report are typically based on Austfralian
Standard 1726 and the Unified Soil Classification System
(USCS) - refer Soil Data Explanation of Terms (2 of 3). In
general, descriptions cover the following properties -
strength or density, colour, structure, soil or rock type and
inclusions.

Particle Size

Soil types are described according to the predominating
particle size, qualified by the grading of other particles
present (e.g. sandy CLAY). Unless otherwise stated,
particle size is described in accordance with the following
table.

Division Subdivision Size (mm)
BOULDERS >200
COBBLES 63 to 200
Coarse 20 to 63
GRAVEL Medium 6to 20
Fine 236106
Coarse 0.6 10 2.36
SAND Medium 0210 0.6
Fine 0.07510 0.2
SILT 0.002 to 0.075
CLAY <0.002

Plasticity Properties

Plasticity properties of cohesive soils can be assessed in
the field by tactile properties or by laboratory procedures.

40
CH
High
—_ cl Plasficity
2 30 Medium Cla
- CL Flasticity
g Low Plasficity Clay
Clay
£ 2
£ i
g ML High Liquid
= 10 / Medium Lirnit silt
CL/ML Clay/5ilt e Liguid
ML Low Liquid Limit Sil Lirvit Silt
0
1] 10 20 50 &0 70 80

30 40
Liquid Limit (%)

Moisture Condition

Dry Looks and feels dry. Cohesive and cemented soils are
hard, friable or powdery. Uncemented granular soils run
freely through hands.

Moist Soil feels cool and damp and is darkened in colour.
Cohesive soils can be moulded. Granular soils tend to
cohere.

Wet As for moist but with free water forming on hands when

handled.

Cohesive soils refer to predominantly clay materials.

Cu Approx.

Term (kPa) SPT “N” Field Guide
A finger can be pushed well into
Very <12 2 the soil with little effort. Sample

Soft extrudes between fingers when
squeezed in fist.

A finger can be pushed into the

Soft 12-25 2-4 soil to about 25mm depth. Easily
moulded in fingers.
The soil can be indented about
Firm 25_50 4-8 5mm with the thumb, but not

penetrated. Can be moulded by
strong pressure in the figures.

The surface of the soil can be
indented with the thumb, but not
penetrated. Cannot be moulded

by fingers.

Stiff 50-100 8-15

The surface of the soil can be
marked, but not indented with
thumb pressure. Difficult to cut
with a knife. Thumbnail can
readily indent.

Very

Siff 100 - 200

15-30

The surface of the soil can be
marked only with the thumbnail.
Brittle. Tends to break into
fragments.

Hard > 200 > 30

Friable R B Crumbles or powders when

scraped by thumbnail.

Density of Granular Soils

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

Relatiye % SPT ‘N’ Value* Clc'a?uoene
Density (blows/300mm) (dc MPa)
Very loose <15 <5 <2
Loose 15-35 5-10 2-5
Medium dense 35-65 10-30 5-15
Dense 65-85 30-50 15-25
Very dense >85 > 50 >25

* values may be subject to corrections for overburden pressures and
equipment type.

Minor Components

Minor components in soils may be present and readily
detectable, but have little bearing on general
geotechnical classification. Terms include:

Proportion of

Term Assessment . .
Minor component In:

Presence just
detectable by feel or
eye. Soil properties little

Coarse grained soils:
<5%

Trace of .
or no different to . . -
. Fine grained soils:
general properties of <15%
primary component. °
Presence easily . Lo
detectable by feel or Coors% g_;rz]:u;;d solls:
With some eye. Soil properties little

different o general
properties of primary
component.

Fine grained soils:
15-30%
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Symbols for Soils and Other

Explanation of Terms (2 of 3)

SOILS

Wt

COBBLES/BOULDERS

GRAVEL (GP OR GW)

SILTY GRAVEL (GM)

CLAYEY GRAVEL (GC)

SAND (SP OR SW)

SILTY SAND (SM)

CLAYEY SAND (SC)

Unified Soil Classification Scheme (USCS)

OTHER
o« w x| SILT (ML ORMH) @ FILL
% 44| ORGANIC SILT (OH) b S 4 7aLs
¥ N N A A
-~ ——| clAY(cL clorRCH) - ASPHALT
ki h —
4 swIY CLAY .t .| CONCRETE
;- - " aa
™ SANDY CLAY
= ik
o PEAT
V. /. 7.
/ TOPSOIL
2

1. Low Plasficity — Liquid Limit WL < 35%
2. Clmay be adopted for clay of medium plasticity to distinguish from clay of low plasticity.

Medium Plasticity — Liquid limit Wi 35 to 60 %

FIELD IDENTIFICATION PROCEDURES USCS Primary Name
(Excluding particles larger than 63 mm and basing fractions on estimated mass) y
g € R Wide range in grain size and subsfqnlflql amounts of all intermediate particle GW Gravel
< Q£ <Z( g 5= sizes.
® g dxe g
o = £ Predominantly one size or a range of sizes with more intermediate sizes
2 A
5 259 0= missing GP Cravel
(%] DT =
¥ c 6 o~ O .
%] E O ] % g k] Non-plastic fines (for identification procedures see ML below) GM Silty Gravel
= T E=g LmZO<
3% | 3| g5 | 25858
Ao S ] x £ sg=
2 £ % ® 2 0Oz &o Plastic fines (for identification procedures see CL below) GC Clayey Gravel
= un v -
a
é L 2
8 oc _‘]C’ € ° Wide range in grain sizes and substantial amounts of intermediate sizes SW Sand
g © o ..5 “v)’g <Z( 8 ;’J? missing.
o} +— 5= [0]
SE 2 g | HZof
0% Kol o5 [ORV S Predominantly one size or a range of sizes with some intermediate sizes sp sand
e 2 a2 £ = missing
o Zz 22
3 o | gt8 o
5 5 29 - %’ 2% Non-plastic fines (for identification procedures see ML below) SM Silty Sand
= | S| g5 | 825w
g 8 2% | SEags
g o S < z % [¢] Plastic fines (for identification procedures see CL below) SC Clayey Sand
€ <
wv
_g IDENTIFICATION PROCEDURES ON FRACTIONS < 0.2 MM
é g DRY STRENGTH
IS _8 (Crushing_ DILATANCY TOUGHNESS DESCRIPTION USCS Primary Name
Q s Characteristics)
S 2 Quick to Inorganic silts and fi d k fl ilt
5 ) ganic silts and very fine sands, rock flour, silty or .
- g = None to Low Slow None clayey fine sands with slight plasticity ML Sitt
= o
Qaw oy Medium to | i i i
PN . norganic clays of low fo medium plasticity !,
8 is] 8 E High None Medium gravely clays, sandy clays, silty clays, lean clays CL» Clay
Z 0 ¢ v
£<§ ~
% g < g I\l/-\ce)\(fjvlti?n Slov\gl’r;)WVery Low Organic slits and organic silty clays of low plasticity oL Organic Silt
w68 | <
Z e O
e ow to ow fo Very ow to norganic silts, micaceous or diatomaceous fine .
Lo € Low f S| to Vi Low t | ic silts, mi diat fi MH Silt
"2 @ Medium Slow Medium sandy or silty soils, elastic silts
£
0 High None High Inorganic clays of high plasticity, fat clays CH Clay
9]
2 Medium to Low to e
High None Medium Organic clays of medium to high plasticity OH Organic Silt
HIGHLY
ORGANIC Readily identified by colour, odour, spongy feel and frequently by fibrous texture Pt Peat
SOILS
Notes:

High Plasticity - Liquid limit Wi > 60 %.
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m Explanation of Terms (3 of 3
Soil Agricultural Classification Scheme

In some situations, such as where soils are to be used for effluent disposal purposes, soils are often more appropriately classified
in terms of traditional agricultural classification schemes. Where a Martens report provides agricultural classifications, these are
undertaken in accordance with descriptions by Northcote, K.H. (1979) The factual key for the recognition of Australian Soils,

Rellim Technical Publications, NSW, p 26 - 28.

Symbol Field Texture Grade Behaviour of moist bolus Ribbon length Clay((o:/oo)ntent
S sand Coherence nil to very slight; connpt be moulded; single grains 0mm <5
adhere to fingers
LS Loamy sand Slight coherence; discolours fingers with dark organic stain 6.35mm 5
cLs Clayey sand Slight coherence:' s‘r!cky wheq wet; many sand grains stick to 6.35mm - 1.3cm 5.10
fingers; discolours fingers with clay stain
st sandy loam Bolus just .coheren’r but very s.cmdy to touch; d_om_mont sand 13-25 10-15
grains are of medium size and are readily visible

FSL Fine sandy loam Bolus coherent; fine sand can be felt and heard 1.3-2.5 10-20

sCL Light sandy clay loam Bolus sTrong'Iy coherenTVbUT sgndy fo Tou.ch,'sgnd grains 20 15-20
dominantly medium size and easily visible
Bolus coherent and rather spongy; smooth feel when
L Loam manipulated but no obvious sandiness or silkiness; may be 2.5 25
somewhat greasy fo the touch if much organic matter present
Lisy Loam, fine sandy Bolus coherent and slightly spongy;‘flne sand can be felt and 95 25
heard when manipulated

SiL Silt loam Coherent bolus, very smooth to silky when manipulated 2.5 25+ > 25silt

scL Sandy clay loam Strongly coherent bolus sandy to fouch; medium size sand 05.38 20-30
grains visible in a finer matrix

CL Clay loam Coherent plastic bolus; smooth to manipulate 3.8-50 30-35
SiCL Silty clay loam Coherent smooth bolus; plastic and silky to touch 38-5.0 30- 35 + > 255silt
FSCL Fine sandy clay loam Coherent bolus; fine sand can be felt and heard 3.8-50 30-35
sC Sandy clay Plastic bolus; fine to med.|um sized sands can be seen, felt or 50-75 35- 40

heard in a clayey matrix

SiC Silty clay Plastic bolus; smooth and silky 50-7.5 35-40 + > 255ilt
LC Light clay Plastic bolus; smooth to touch; slight resistance to shearing 50-7.5 35-40
LMC Light medium clay Plastic bolus; smooth to togch, slightly greater resistance to 75 40 - 45

shearing than LC
MC Medium clay Smoofh plastic bplus, handles lik