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Level 1 Inspection and Testing, Stage 62B, Warralily Armstrong Creek Development

1. Introduction

This report presents the results of the Level 1 Inspection and Testing for fill placement within Stage
62B of Warralily Estate Armstrong Creek Development.

The works were commissioned by Martin O’Hanlon of Newland Developers Pty Ltd (Newland).

2. Project Summary

We understand that Newland requires fill placement within Stage 62B of the Warralily Armstrong
Creek Development in the areas as shown in Figure 1, to be constructed under Level 1 Inspection
and Testing undertaken by a Geotechnical Inspection and Testing Authority (GITA).

Level 1 Inspection and Testing, as defined in AS3798-2007 “Guidelines on Earthworks for
Commercial and Residential Development,” provides for full time inspection of the construction of
controlled fill and field and laboratory testing in accordance with AS1289 “Methods of Testing Soils for
Engineering Purposes”.

The Level 1 Inspection was undertaken by geotechnical professionals from Coffey Geotechnics Pty
Ltd (Coffey) for a total of 15 working days over several periods between 26 - 30 June 2014, 1 - 5 July,
8 - 9 July 2014, 14 July 2014, 3 October 2014, 6 - 7 October 2014 and 16 October 2014.

The earthworks contractor for the project was Winslow. Coffey Testing and Ground Science
undertook the compaction control testing in their NATA accredited laboratories, as part of the Level 1
Inspection and testing process.

This report is applicable to fill placed by Winslow within Stage 62B of the Warralily Development in the
areas shown in Figure 1. The filling area encompasses two fill pads as listed below:

— Eastern Fill Pad - Inclusive of the area within lots 6201-6211,
— Western Fill Pad - Inclusive of the area within lots 6223-6233.

This report does not include fill other than where mentioned in this report or any other fill that may be
placed during this period or subsequent periods at or surrounding the subject site. Excluded works
such as trench backfill, foot paths, landscaping fill or topsoil are noted in section 8 of this report.

3. Specification/work instructions

The specification for the project was prepared by SMEC Australia Pty Ltd (SMEC) for Armstrong
Creek Development Corporation Pty Ltd under reference number 0557ESB-24. Extract of the
specifications were provided to Coffey in an email sent by Shane McGlynn from SMEC on 5 October
2012. The extract of the specified requirements is provided in Appendix D and a short summary is
provided below:

— Allfilling in excess of 300mm depth within the building envelope of allotments shall be
undertaken to specifications satisfying the requirements of AS 3798-1996 “Guidelines on
Earthworks for Commercial and Residential Development”.
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Level 1 Inspection and Testing, Stage 62B, Warralily Armstrong Creek Development

—  All such filling works shall be undertaken with supervision to the standard detailed as “Level 1
Inspection and Testing” in AS 3798-2007, such that the supervisor will issue a notice detailing
that the works comply with the specifications and drawings.

— Material to be used for fill construction shall satisfy the requirements of AS 3798-2007
— Fill to be compacted in near horizontal layers not exceeding 250mm loose thickness
— Compaction to achieve a dry density ratio of at least 95% Standard; and

— Moisture content of the fill material is to be within £3% of the Standard Optimum Moisture
Content (SOMC).

4. Fill Material

Fill used for the construction of stage 62B comprised of locally sourced clay from stage 62B and other
stages from the Armstrong Creek Development.

5. Earthworks

The earthworks for this project included stripping of topsoil, proof rolling the subgrade and placement
and compaction of fill to construct engineered fill platforms.

5.1. Subgrade assessment

The Eastern pad subgrade assessment was undertaken on the 26" June 2014 and the Western pad
subgrade assessment was undertaken on the 2 July 2014 by Coffey. Following the removal of
topsoil and before any fill was placed, the subgrade soils were proof rolled by Coffey’s Level 1
inspector. No soft spots were observed during the subgrade proof rolling. In these areas the subgrade
comprised of natural clay.

5.2. Fill construction

Fill material was placed generally in loose layers varying in thickness from 200mm to 250mm.
Compacted layers were approximately 150mm to 200mm thick.

Locally sourced fill from other stages of the Armstrong Creek Development was trucked in and spread
with a bulldozer. A water cart and a pad foot roller were present onsite during works for conditioning
and compacting.

Coffey’s Level 1 Inspector was on site on a full time basis during the placement, compaction and
testing of the fill on the dates noted in Section 1 of this report. Coffey was not present on site over
prolonged periods between the commencement and the completion of the earthworks (August -
September 2014). Coffey understands that Winslow did not place any fill within the two construction
areas during the period when Coffey was absent from the site.
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Level 1 Inspection and Testing, Stage 62B, Warralily Armstrong Creek Development

6. Survey data and fill thickness

Winslow’s appointed surveyor Survey Management Solutions (SMS) conducted a survey of the
subgrade level on the pads following the topsoil removal. SMS’s survey plan is provided in Appendix
C of this report under reference number 0595E-62B-WC-001 (REV 0) dated 4 December 2014.

6.1 Eastern Fill Pad

The fill placed on the Eastern Fill Pad ranged from 150mm to 540mm compacted thickness. This pad
was filled in three layers of up to 170 mm compacted thicknesses which is compliant with the project
specifications.

6.2 Western Fill Pad

The fill placed on the Western Fill Pad ranged from 300mm to 510mm compated thickness. This pad
was filled in three layers of up to 170 mm compacted thicknesses which is compliant with the project
specifications.

7. Testing and results

Field density testing was undertaken progressively on the compacted fill. Testing was undertaken
under Type 1 Earthworks (large scale operations) as defined in Table 8.1 of the AS 3798-2007.
Frequency 1 test per material type per layer per 2500m”? or 1 test per 500m?® or 3 tests per lot.

The field density testing was conducted by Coffey Testing and Ground Science; all laboratory testing
was performed in their NATA accredited laboratories. A Hilf compaction test was performed for each
field density test.

A total of thirty three (33) field density tests were performed during the earthworks. Three (3) of thirty
three (33) tests did not meet the specified criteria and these areas were subsequently re-worked and
re-tested. The remaining tests results met the specified minimum dry density ratio criteria of 95%
Standard and were within the required moisture variation of £3% of the Optimum Moisture Content
(OMC).

A summary of the test results obtained from the field density testing within Stage 62B fill platforms is
provided in a table presented as Figure 2. The laboratory test reports of the field density tests are
presented in Appendix A.

8. Exclusions

Trenches were excavated and backfilled on site for the installation of underground services such as
sewers, electrical conduits, water mains etc. Footpaths in the front of the lots were also observed to
be excavated and the adjacent areas filled during and after the Level 1 GITA services conducted by
Coffey. Uncontrolled fill and topsoil may have been placed as part of the landscaping of the site
following the completion of the engineered fill construction.

Coffey was not involved in monitoring and testing these works and as such are not included in the
Level 1 report. The excluded areas are shown in Figure 1.
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Level 1 Inspection and Testing, Stage 62B, Warralily Armstrong Creek Development

9. Statement of compliance

Coffey personnel have provided Level 1 Inspection and testing services during the construction of the
two engineered fill areas within Stage 62B as shown in Figure 1. A geotechnical professional from
Coffey (Level 1 Inspector) was on site on a full time basis during subgrade preparation and fill
placement, and observed the construction techniques adopted.

Based on observations made by Coffey’s Level 1 Inspector and the results of field and laboratory
tests, Coffey consider that the engineered fill areas within Stage 62B constructed by Winslow to the
levels indicated in Section 5, as far as we have been able to determine, has been placed in general
accordance with the intent of the specification.
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Gy field density test

GroundScience

A C N 105 704 078
Unit 3/164 - 166 McClelland Ave, Lara, VIC 3212

client : COFFEY GEOTECHNICS PTY LTD (ABBOTSFORD) job No: LO19
project : WARRALILY ESTATE - STAGE 62A report No. AA
location : MOUNT DUNEED test date: 27-Jun-14
Test Number 1 2
Test location taken from
As specified by client.
Lot No. 6231 6228
Layer Number 1 1
Time of tests - -
Depth of Test mm 125 125
Field Wet Density tm’ 1.977 1.958
*Field Moisture Content % 225 24.0
Oversize Material Wet % 0 0
Sieve Size mm 19.0 19.0
Peak Converted Wet Density ~ ym® 2.014 1.984
*Optimum Moisture Content % 22.0 24.5
Compactive Effort Used  std/mod std std
Moisture Ratio % 103 98
Moisture Variation % 0.5 -0.5
Moisture Variation Dry Dry
Density Ratio % 98.0 98.5
Specification Requirements 95% Standard compaction & +/- 3% of Optimum moisture content.
Notes: Moisture Variation: (=) indicates dry; (+) indicates wet
Material description CLAY (FILL)
Test Methods AS12895.8.1 5.7.1 2.1.11.2.1 (6.4)
A NATA Accredited Laboratory No. 15055
NATA Accredited for compliance with I1SO/IEC 17025 .
The results of the tests, calibrations and/or ] )
v measurements in this document are traceable Tim Sensgrrlck
ACCREDITED FOR to Australian/National Standards Approved Signatory
TECHNICAL Date 30-Jun-14
COMPETENCE

GS001/R Aug 12
Version 5 App EG



Gy field density test

GroundScience

A C N 105 704 078
Unit 3/164 - 166 McClelland Ave, Lara, VIC 3212

client : COFFEY GEOTECHNICS PTY LTD (ABBOTSFORD) job No: LO19
project : WARRALILY ESTATE - STAGE 62B report No. AB
location : MOUNT DUNEED test date: 02-Jul-14
Test Number 3 4
Test location taken from
As specified by client.
Lot No. 6229 6226
Layer Number 1 1
Time of tests - -
Depth of Test mm 125 125
Field Wet Density tm? 1.989 1.975
*Field Moisture Content % 24.0 22.5
Oversize Material Wet % 0 0
Sieve Size mm 19.0 19.0
Peak Converted Wet Density ~ ym® 2.006 2.023
*Optimum Moisture Content % 22.5 20.5
Compactive Effort Used  std/mod std std
Moisture Ratio % 107 110
Moisture Variation % 15 2.0
Moisture Variation Wet Wet
Density Ratio % 99.0 97.5
Specification Requirements 95% Standard compaction & +/- 3% of Optimum moisture content.
Notes: Moisture Variation: (=) indicates dry; (+) indicates wet
Material description CLAY (FILL)
Test Methods AS12895.8.1 5.7.1 2.1.11.2.1 (6.4)
A NATA Accredited Laboratory No. 15055
NATA Accredited for compliance with I1SO/IEC 17025 .
The results of the tests, calibrations and/or ] )
v measurements in this document are traceable Tim Sensgrrlck
ACCREDITED FOR to Australian/National Standards Approved Signatory
TECHNICAL Date 03-Jul-14
COMPETENCE

GS001/R Aug 12
Version 5 App EG
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GroundScience

field density test 1

A C N 105 704 078
Unit 3/164 - 166 McClelland Ave, Lara, VIC 3212

client : COFFEY GEOTECHNICS PTY LTD (ABBOTSFORD) job No: L019
project : WARRALILY ESTATE - STAGE 62B report No. AC
location : MOUNT DUNEED test date: 3-Jul-14
Test Number 5 6 7 8
Test location taken from
As specified by client.
Lot No. 6232 6230 6227 6224
Layer Number 2 2 2 2
Time of tests - - - -
Depth of Test mm 125 125 125 125
Field Wet Density m® 1.998 2.022 1.978 1.964
*Field Moisture Content % 24.0 22.5 23.0 235
Oversize Material Wet % 0 0 0 0
Sieve Size mm 19.0 19.0 19.0 19.0
Peak Converted Wet Density tm® 2.005 2.035 2.044 1.995
*Optimum Moisture Content % 22.5 21.0 21.5 23.0
Compactive Effort Used std/ mod std std std std
Moisture Ratio % 107 107 107 102
Moisture Variation % 1.5 15 1.5 0.5
Moisture Variation Wet Wet Wet Wet
Density Ratio % 99.5 99.5 97.0 98.5
Specification Requirements 95% Standard compaction & +/- 3% of Optimum moisture content.
Notes: Moisture Variation: (=) indicates dry; (1) indicates wet
Material description CLAY (FILL)
Test Methods AS12895.8.1 5.7.1 2.1.11.2.1(6.4)
A NATA Accredited Laboratory No. 15055 (
NATA Accredited for compliance with ISO/IEC 17025 .
v The results ofthe tests, calibrations and/or Tim Senserrick
. measurements in this document are traceable to Approved Signatory
TECHNICAL Date 4-Jul-14
COMPETENCE

GS001/R Aug 12
Version 5 App EG



Gy field density test

GroundScience

A C N 105 704 078
Unit 3/164 - 166 McClelland Ave, Lara, VIC 3212

client : COFFEY GEOTECHNICS PTY LTD (ABBOTSFORD) job No: LO19
project : WARRALILY ESTATE - STAGE 62B report No. AD
location : MOUNT DUNEED test date: 4-Jul-14
Test Number 9 10
Test location taken as
specified by client.
Lot No. 6210 6208
Layer Number 1 1
Time of tests - -
Depth of Test mm 125 125
Field Wet Density tm’ 1.959 1.963
*Field Moisture Content % 24.0 24.0
Oversize Material Wet % 0 0
Sieve Size mm 19.0 19.0
Peak Converted Wet Density ~ ym® 1.910 1.921
*Optimum Moisture Content % 25.5 255
Compactive Effort Used  std/ mod| std std
Moisture Ratio % 94 94
Moisture Variation % -1.5 -1.5
Moisture Variation Dry Dry
Density Ratio % 102.5 102.0
Specification Requirements 95% Standard compaction & +/- 3% of Optimum moisture content
Notes: Moisture Variation: (=) indicates dry; (+) indicates wet
Material description CLAY (FILL)
Test Methods AS12895.8.1 5.7.1 2.1.11.2.1 (6.4)
A NATA Accredited Laboratory No. 15055 (
NATA Accredited for compliance with I1SO/IEC 17025 i
The results of the tests, calibrations and/or ] )
v measurements in this document are traceable Tim Sensgrrlck
ACCREDITED FOR to Australian/National Standards Approved Signatory
TECHNICAL Date 07-Jul-14
COMPETENCE

GS001/R Aug 12
Version 5 App EG



Gy field density test

GroundScience

A C N 105 704 078
Unit 3/164 - 166 McClelland Ave, Lara, VIC 3212

client : COFFEY GEOTECHNICS PTY LTD (ABBOTSFORD) job No: LO19
project : WARRALILY ESTATE - STAGE 62B report No. AE
location : MOUNT DUNEED test date: 7-Jul-14
Test Number 11
Test location taken from
Lot No. 6206
Layer Number 1
Time of tests -
Depth of Test mm 125
Field Wet Density tm? 1.977
*Field Moisture Content % 22.5
Oversize Material Wet % 0
Sieve Size mm 19.0
Peak Converted Wet Density  ym® 2.029
*Optimum Moisture Content % 20.5
Compactive Effort Used  std/mod std
Moisture Ratio % 110
Moisture Variation % 2.0
Moisture Variation Wet
Density Ratio % 97.5
Specification Requirements 95% Standard compaction & +/- 3% of Optimum moisture content
Notes: Moisture Variation: (=) indicates dry; (+) indicates wet
Material description CLAY (FILL)
Test Methods AS12895.8.1 5.7.1 2.1.11.2.1 (6.4)
A NATA Accredited Laboratory No. 15055 {ﬁ (
NATA Accredited for compliance with I1SO/IEC 17025 .
The results of the tests, calibrations and/or ] )
v measurements in this document are traceable Tim Sensgrrlck
ACCREDITED FOR to Australian/National Standards Approved Signatory
TECHNICAL Date 08-Jul-14
COMPETENCE

GS001/R Aug 12
Version 5 App EG



Gy field density test

GroundScience

A C N 105 704 078
Unit 3/164 - 166 McClelland Ave, Lara, VIC 3212

client : COFFEY GEOTECHNICS PTY LTD (ABBOTSFORD) job No: LO19
project : WARRALILY ESTATE - STAGE 62B report No. AF
location : MOUNT DUNEED test date: 8-Jul-14
Test Number 12 13
Test location taken from
Lot No. 6202 6204
Layer Number 1 1
Time of tests - -
Depth of Test mm 125 125
Field Wet Density tm’ 2.010 1.996
*Field Moisture Content % 20.5 21.0
Oversize Material Wet % 0 0
Sieve Size mm 19.0 19.0
Peak Converted Wet Density  ym® 2.038 2.057
*Optimum Moisture Content % 19.5 20.5
Compactive Effort Used  std/mod std std
Moisture Ratio % 105 103
Moisture Variation % 1.0 0.5
Moisture Variation Wet Wet
Density Ratio % 98.5 97.0
Specification Requirements 95% Standard compaction & +/- 3% of Optimum moisture content
Notes: Moisture Variation: (=) indicates dry; (+) indicates wet
Material description CLAY (FILL)
Test Methods AS12895.8.1 5.7.1 2.1.11.2.1 (6.4)
A NATA Accredited Laboratory No. 15055 {ﬁ (
NATA Accredited for compliance with I1SO/IEC 17025 .
The results of the tests, calibrations and/or ] )
v measurements in this document are traceable Tim Sensgrrlck
ACCREDITED FOR to Australian/National Standards Approved Signatory
TECHNICAL Date 09-Jul-14
COMPETENCE

GS001/R Aug 12
Version 5 App EG
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GroundScience

A C N 105 704 078

Unit 3/164 - 166 McClelland Ave, Lara, VIC 3212

field density test

client : COFFEY GEOTECHNICS PTY LTD (ABBOTSFORD) job No: L019
project : WARRALILY ESTATE - STAGE 62B report No. AG
location : MOUNT DUNEED test date: 14-Jul-14
Test Number 14 15 16 17 18 19
Test location taken from
Lot No. 6209 6207 6205 6203 6223 6223
Layer Number 2 (FSL) 2 (FSL) 2 (FSL) 2 (FSL) 1 2 (FSL)
Time of tests - - - - - -
Depth of Test mm 125 125 125 125 125 125
Field Wet Density tm? 1.975 2.067 2.075 1.926 1.910 2.032
*Field Moisture Content % 24.5 22.5 20.5 24.0 20.0 21.0
Oversize Material Wet % 0 0 0 0 0 0
Sieve Size mm 19.0 19.0 19.0 19.0 19.0 19.0
Peak Converted Wet Density m® 1.970 2.005 2.057 1.993 2.038 2.037
*Optimum Moisture Content % 24.5 235 19.0 23.0 20.0 20.5
Compactive Effort Used std/ mod std std std std std std
Moisture Ratio % 100 96 108 105 100 103
Moisture Variation % 0.0 -1.0 15 1.0 0.0 0.5
Moisture Variation - Dry Wet Wet - Wet
Density Ratio % 100.5 103.0 101.0 96.5 93.5 100.0
Specification Requirements 95% Standard compaction & +/- 3% of Optimum moisture content
Notes: Moisture Variation: (-) indicates dry; (+) indicates wet
Material description CLAY (FILL)
Test Methods AS12895.8.1 5.7.1 2.1.11.2.1(6.4)
A NATA Accredited Laboratory No. 15055 (_‘/_ (
NATA Accredited for compliance with ISO/IEC 17025 .
v The results of the tests, calibrations and/or Tim Senserrick
. measurements in this document are traceable to Approved Signatory
TECHNICAL Date 15-Jul-14
COMPETENCE

GS001/R Aug 12
Version 5 App EG



















Appendix B — Survey 0595E-62B-WC-001






Appendix C — Extract from specification
by SME, ref 0557esb-24
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