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1. INTRODUCTION

The Proponents of the land are ACN 114 843 453 (ACN) and ThaQuarry Pty Ltd (ABN 65 119 533 372)
{ThaQuarry}.

The Land to which the Application applies is identified as Lot 1 of DP 1145808 and is owned by ACN.
The land adjacent to the east of Lot t was formerly identified as Lot 4 of DP 1145808 is now identified as
8/1200048 and is owned by ThaQuarry. Both lots are the subject of Project Approval No. 06_0139.

11 The Modification Application

In March 2015 the Proponent submitted to the Department of Planning and Environment a Section 75W
application to modify Project Approval No. 06_0139 (MOD 5) which was granted on 22 November 2009
pursuant to Section 75J of the Environmental Planning and Assessment Act 1979 (the Act).

MOD 5 proposes the construction of an additional Pre-Sort Enclosure (PSE) neighbouring the existing
Materials Processing Centre {MPC) to improve the efficiency of on-site operations and to reduce the
amount of waste that ends up in iandfill.

2. OBJECTIVES

This document constitutes the Spoil Management Plan (SMP) for the Pre-Sort Enclosure.

This SMP has been developed to address the issues raised in a letter from the Environment Protection
Authority (EPA) dated 10 July 2015. In addition, the Department of Planning and Environment (DPE) has
requested further information in relation to how the spoil from the earthworks will be managed at the
Premises.

Issues to address
The preparation of a Spoil Management Plan that is to include details about:

1. The type of material that is being excavated for the PSE.

2. The volume of the spoil to be moved.

3. The timeframe for how long the surplus spoil will be stored at the Premises.

4. The expected timeframe for the work.

5. How the Proponent intends to identify the surplus spoil from other material stored at the
Premises.

6. Any temporary stockpiles.

7. How the Proponent will prevent the contamination of the surpius spoil from other material

at the Premises.

8. Information about the erosion and sediment controls that will be implemented by
addressing dust emissions and sediment tracking.

9. Final uses/disposal options.

10. Potential impacts and proposed mitigation measures.



The objectives of this SMP are:

- To address the issues raised by the abovementioned government departments.

- To describe the role, responsibility, authority and accountability of all key personnel involved in
the spoil management for this project.

- To describe how environmental performance will be monitored and managed.

- To describe all activities to be undertaken on the site during construction phase;

- Todescribe the work program outlining relevant timeframes that must be met during construction;
- To detail statutory and other obligations that must be met during construction;

- To detail what incident management procedures will be in place during construction; and

- To be made available for public viewing after approval from the Director-General.



3. COMPLIANCE WITH OBJECTIVES

Table 1 lists the requirements of the EPA and the DPE in relation to the management of spoil on the
Premises as outlined above. The table provides a summary of where the issues are identified and
addressed in this SMP to satisfy the government departments.

Table 1: Requirements and details of where requirement is addressed in this SMP.

Requirement Section that addresses requirement
The type of material thaf is being excavated for the PSE. Refer to Seclion 10.2
The volume of the spail to be moved. Refer to Seclion 10.3.7

The timeframe for how long the surplus spoil will be stored at the Premises. | Refer to 10.3.6

The expected fimeframe for the work. Refer lo 10.3.6

How the Proponent intends to identify the surplus spoil from other material | Refer to Section 10.3.5 and Annexure D
stored at the Premises.

Any temporary slockpiles. Refer lo Section 10.3.5

How the Proponent will prevent the contamination of the surplus spoil from | Refer to Seclion 10.3.5
olher material at the Premises.

Information about the erosion and sediment conlrols that will be implemented | Refer lo Section 10.4
by addressing dust emissions and sediment [racking.

Final uses/disposal options. Refer to Sectlion 10.3.5-6

Potential impacts and proposed mitigation measures. Refer lo Section 10.4 to 10.6




4. PROJECT DESCRIPTION

Dial A Dump (EC} Pty Ltd, the license holder of EPL no's. 20121 and 13426, operates a major Resource
Recovery Facility (RRF) and general solid waste (non-putrescible) landfill facility. The RRF includes a
Materials Processing Centre (MPC) and a Waste Transfer Station commonly known and referred to as
the ‘Genesis Xero Waste Facility' or 'Genesis’ at Honeycomb Drive, Eastem Creek. EPL 20121
specifically regulates the MPC operations and related materials. The Project also includes the operation
of a general solid waste (non-putrescible) landfill. EPL 13426 specifically regulates the landfill operation.

The waste transfer facility opened 8 June 2012. Mixed or comingled building and demolition waste is
fransported by truck to the facility where it is unloaded within the MPC. In accordance with approved
environmental management strategies for the facility, preliminary sorting of materials for processing takes
place within the MPC.

MOD 5 will see the creation of an additional MPC type building called the Pre-sort Enclosure (PSE). The
PSE will be a completely enclosed building that will allow the further sorting of loads that arrive at the
Facility. Larger items will be extracted from the comingled waste stream prior to entering the automated
plant.

The addition of the PSE will improve the function and the efficiency of the existing operation by increasing
the productivity of the MPC and increasing the amounts of recycled and reused material through improved
extraction from exiting waste streams which will further reduce landfill on site. In particular, the PSE will
provide an opportunity to increase the rate of recovery of commercial and industrial waste.

The PSE will be located entirely on Lot 1 DP 1145808 to the south of the existing MPC. The PSE itself
will be 180.85 metres long by 51.535 metres wide. The warehouse ridge level will be 15.135 metres high.
Refer to Pre Sort Centre Site Plan (Drawing No. DA/A 101 Issue F) at Appendix A.

There will be three phases for the construction works:

1. Bulk earthworks;
2. Construction of PSE;
3. Commissioning.

This SMP addresses only Stage 1 Bulk Earthworks.

The hours of operation approved in the Project Approval No. 06_0139 allow construction works to be
undertaken Monday to Friday 7:00am to 6:00pm, Saturdays 8:00am to 4:00pm and nil on Sundays and
public holidays. All bulk earthworks will be undertaken during the normal operating hours of the Genesis
Facility, 7:00am to 5:00pm Monday to Friday and 8:00am to 4:00pm on Saturdays.

Bulk earthworks are expected to be completed within 10 weeks of commencement,

Plant and equipment that will be used during earthworks includes loaders, excavators, bulldozer,
compacter, crushers, screens and stackers.



5. SPOIL MANAGEMENT PLAN (SMP)

This SMP is designed to provide a works specific overview of the environmental matters related to the
MOD & development works at Genesis Xero Waste Facility, Eastern Creek NSW.

Documents that are cited and referred to in this SMP:

o S75W Modification 5 Pre-Sort Enclosure application prepared by Urbis, March 2015
o Axis Architectural drawings

o ATEL Civil Engineers drawings

o) Douglas Partners Report on Preliminary Contamination Assessment on Stockpiled Material and
General Land Quality

o Noise Impact Assessment by Environmental Resources Management Australia

o Air Quality — Odour and Dust report by Holmes Air Sciences

The Environmental Management Strategy (EMS) for the Site prepared on behalf of the Proponent to
comply with the requirements of the original Consent Conditions and approved by the Department of
Planning and Infrastructure, is referred to throughout this SMP and remain applicable to the development
site.



6. CONSTRUCTION PHASES IDENTIFIED IN THIS SPOIL MANAGEMENT PLAN

Stage 1 - Bulk Earthworks

7. SITE MANAGEMENT

Proponent's Site Manager (SM) Rodney Johnson
Proponent's Environmental Consultant (EC) Environconsulting Services Pty Ltd

Contact Details are:

Position Name Phone Email

Site Manager Rodney Johnson 0408 919 562 rodneyjochnson@dadi.com.au
Environmental Environconsulting 0409 538 812 pablog@ecs.sydney
Consultant Services Pty Ltd

Managing Director lan Malouf (02) 85199999 | ianmalouf@dadi.com.au
General Counsel Christopher Biggs (02) 95199999 | chrisbiggs@dadi.com.au

8. SITE ENVIRONMENTAL RESPONSIBILITY

Directors and Executive Management
The Directors and executive management shall:

- Comply with the requirements of all applicable environmental laws, regulations, legislations,
licenses, development consents and adopt practices that reflect commitment to the protection of
the environment.

- Adhere to the principles of sustainable development.

- Conduct regular audits of the operations and apply results of audits and reviews to continually
improve processes and implement control measures that will mitigate environmental threats.

- Provide employees with training, induction, information, resources and responsibilities necessary
to achieve environmental objectives and targets.

- Evaluate environmental technology and processes for best practices and improve on the
Landowners commitment to environmental management through a process of innovation and
revision.



Site Manager and Environmental Consultant
The Site Manager (SM) and the Environmental Consultant (EC) will be jointly responsible:

- To ensure the project is delivered in compliance with all administrative and environmental
requirements.

- To ensure that the required records/documents are signed off.

- To ensure that the works are carried out in accordance with this SMP.

- Toensure appropriate corrective action is taken when required.

- Ensure that all environmental monitoring required to be carried out pursuant to the Site's
Environmental Protection License No's. 20121 and 13426, the original Project Approval and the
EMS is continued and monitored appropriately.

Sub-contractor

Subcontractors may be engaged and will be managed by the SM. The subcontractor will be responsible
for carrying out their brief as established by the SM in order to meet the responsibilities of the Proponent
and obligations pursuant to this SMP.

Site visitors and site customers
Site visitors and customers will have no access to the bulk earthworks area.
Emergency Management Procedure

Emergency Management Procedures are to be conducted as per instructions from the SM or relevant
authority, as appropriate. The Pollution Incident Response Management Plan applicable to the Genesis
Site is to be followed. Any incidents are to be recorded on the Incident Management Register. This
document will be forwarded to the SM for record and appropriate action and reporting. The responsible
Manager is to isolate the problem, contact emergency services (if required) and notify the Work Health
and Safety Committee and SM.

Sydney Water | 132 092 Teistra Cable | 132 203 Poison 131126
Damage Information
Centre
Ambulance 000 Environment | 131 555 Public Health | 9391 9000
Line Emergencies
Energy 133 466
Australia




9. PLANNING AND ZONING APPROVALS

Part 3A Ministerial Consent dated 22 November 2009 including subsequent modifications.

State Environmental Planning Policy (State and Regional Development) 2011 (NSW)



10. PROJECT STAGE 1 - Bulk Earthworks

Stage 1 Bulk Earthworks

Commence : Within one week of receiving approval
Status : Awaiting approval
Expected conclusion Within 10 weeks of commencement for the main bulk earthworks

The purpose of the early works is to:

- Establish ground levels for a building pad principally for the Pre-sort Enclosure;
- Outline and prepare roads for paving and for drainage corridors; and
- Reairange ground levels within the project area.

10.1 Development Site Location

The focation of the MOD 5 development site is set out in Axis Architectural's Pre Sort Centre Site Plan
(Annexure A). Bulk earthworks are required to prepare the development area for the construction of the
Pre-sort Enclosure. The winning of material for screening and re-use will take place within the current
project area. As such, construction activities will be contained by the western amenity berm reducing the
impact of the project on the amenity of the surrounding area.

10.2 Composition of Material

In 2006, Douglas Partners prepared a report entitied Report on Preliminary Contamination Assessment
on Stockpiled Material and General Land Quality {Annexure B). This report demonstrated that the
composition of material in the development area consists of brown silty top soil and silty clay with some
ironstone gravel. It was concluded that the stockpile material could be considered YENM and would be
suitable for off-site re-use as fill. The material will henceforth be referred to as overburden material. As
detailed below, throughout the bulk earthworks phases, samples will be taken continuously and assessed
to ensure that the compasition of the material is suitable for re-use.

10.3 Procedure

10.3.1 Overview

The area designated for the bulk earthworks and construction of the PSE forms part of the project area
covered by Project Approval No. 06_0139.

On 23 December 2011 the Department of Planning and Infrastructure approved an Environmental
Management Strategy for the carrying out of bulk earthworks within the project area and for the
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consiruction of two onsite detention basins (OSDs} outside of the Project area. The works currently
proposed are the same works covered by that previous Plan. This SMP is an adjunct and an update of
the Environmental Management Plan dated November 2011.

10.3.2 Process

Before bulk earthworks commence, the development area will be established by:
- Removing all vegetation from the area to be excavated;
- Installing silt fences and other erosion and sediment control measures;

- Establishing working benches at staggered heights to allow the material to flow downhill between
machines.

10.3.3 Bulk Earthworks

The Proponent will conduct cut and fill earthworks in accordance with AT&L's Buik Earthworks Cut and
Fill Plan, Drawing No. DAC003 that appears at Annexure C.

Excavators will win the material from the berm, blend the material to ensure consistency and then load it
into the crusher. The crusher will process the material and discharge it to the screen. Oversize rock
material (if any) will be placed to one side in a stockpile. Stackers will be used to stockpile the screened
material. A loader will be used subsequently to load the material into vehicles.

10.3.4 Equipment

The following machinery and plant will be used to conduct the earthworks and process the material;
- CATS72 loader
- CAT320 excavator
- CAT345 excavator
- Kleeman Impact Crusher
- Kleeman MS15 Screen
- Various stackers.

10.3.5 Excavated overburden material

Itis anticipated that primarily the material won from the existing berm will, after screening and testing, be
suitable for sale.

No mixing of overburden material with other material on site will occur due to the separation of the
temporary stockpiles of surplus overburden material from other stockpiles on site. Further, no overburden
material will come into contact with waste as the screened material will remain in situ in the area generally
marked on the plan at Annexure D. All such material will kept in the designated area and thereby
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separated from existing stockpiles on site which are located to the north of the site at the Segregated
Materials Area [SMA]. Upon sale it will be loaded onto outbound trucks then weighed at the weighbridge
before exiting the site.

During the bulk earthworks phase, samples will be taken on a continuous monitoring basis to ensure the
quality of the material is of a suitable nature for re-use on site.

In the event that contaminated material is discovered (i.e. material that is found to be unsuitable for sale),
the Proponent will, after weighing, send the material directly to landfill in accordance with the
Environmental Protection Licenses applicable to the Site.

10.3.6 Timeframe

Itis expected that 1,500 tonnes of material will be able to be processed per day, 5 days per week.
No overburden material will be stockpiled on the Site for longer than 12 weeks.
Itis expected that the bulk earthworks will be completed within 10 weeks of commencement.

However, the timetable for earthworks and subsequent construction is driven by a range of commercial
factors including the requirement to comply with the EPA approved milestones in the PSE project plan. If
during processing it appears that the processed material is not being sold at a fast enough rate so as to
completely clear the building area then material won will be relocated to the area shown on the drawing
at Annexure E. The berm will be reshaped so as to maintain its minimum required height.

AT&L have calculated that if necessary, all material to be excavated from the PSE site could be relocated
between the two OSDs west of the amenity berm and placed so as to ensure compliance with the
drainage requirements specified by Blacktown City Council. Refer to AT&L Soil Management and
Sediment Control Plan, Drawing No. SKC004 (Annexure E).

Any relocated material will not be placed in uncontrolled stockpiles in this position, rather it will be placed
and compacted in the place indicated with a gradient between 1- 3 % to ensure controlled stormwater
drainage to the existing detention basins with sediment controls.

10.3.7 Amount of material

It is expected that there will be 123,300 m3 of overburden material excavated for this project. {AT&L's
Bulk Earthworks Cut and Fill Plan, Drawing No. DAC003, Annexure C).

10.4 Erosion and Sediment Controls
Bulk earthworks are only to be commenced upon the successful establishment of erosion and sediment

controls.

The proximity of the southem OSD ensures adequacy of water supply at all times for dust mitigation. The
winning of material for screening and re-use will take place within the current project area and so will be
protected by the western amenity berm.
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The following erosion and sediment controls shall be implemented:

C

undertake regular wetting down of exposed construction areas to limit sediment
migration. Construction areas include but are not limited to embankment and excavation
areas;

rehabilitate or revegetate earthwork areas on completion or where prompt revegetation
cannot be completed, implement erosion control measures including siltation fencing
until revegetation is completed;

limit flow velocities in drainage systems by implementing sediment and waste collection
barriers in order to minimise possible scouring and to encourage precipitation of
particulates in run off;

maintain vegetation in and adjacent to drainage lines;
remove silt build-up following large storm events;

provide an access track where practicable, along the toe of embankments to allow
access for maintenance;

conduct a detailed site inspection after a significant rain event to confirm that erosion
control safeguards are working effectively;

conduct regular inspections of all soil erosion safeguards to ensure they are working
effectively;

prior to major surface disturbance install drainage structures for waterways, catch drains
which intercept flow, and sediment traps and basins to allow existing water flows to pass
through the disturbed areas without mixing with unfiltered run-off from the disturbed
areas. Construct graded contour drains or diversion channels around disturbed areas
to ensure that all stormwater is directed away from disturbed areas;

keep sedimentation basin in a drawn-down state by preferential use of the water by
tankers for dust suppression;

monitor and test water quality if required;

install silt fences and hay bales where required downstream of disturbed areas, base of
embankments, existing drainage lines, earthworks stockpiles;

inspect silt fences daily to confirm that they are not partially buried and still in good
condition;

wash out concrete delivery vehicles and wash down plant items a minimum of 20m from
stormwater drainage systems and natural water courses; and

fuel and service all plant / equipment on a safe area away from any water course.
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10.5 Noise Monitoring

Prior to construction works for the development of the whole site, noise modelling was undertaken for the
construction phase and reported in the Noise Impact Assessment undertaken by Environmental
Resources Management Australia in August 2008 (Annexure F).

It was concluded that construction noise was not expected to exceed the relevant criteria. Construction
activiies for the current MOD 5 application are significantly less than those undertaken for the original
site development.

tis highly unlikely that MOD 5 construction noise levels will exceed those predicted in the 2008 report.
The Proponent will continue to undertake noise monitoring pursuant to Environmental Protection License
No. 20121 and monitor the outcome.,

10.6 Air Quality Monitoring and Dust Management

The impact on air quality was considered in the Air Quality — Odour and Dust report by Holmes Air
Sciences (Annexure G) for the construction works for the development of the whole site.

It was stated that it was not realistically possible to quantify the impacts of dust using dispersion
modelling. Numerous dust mitigation measures were identified to reduce dust emissions. Similar to the
original development, construction works will be undertaken behind earthen berms.

The construction works for the MOD 5 application are significantly less that those undertaken for the
construction of the site and are to be undertaken in a significantly shorter amount of time. The same
mitigation measures used in the original construction will be used in the MOD 5 development to manage
dust. The Proponent will also continue to undertake air quality monitoring pursuant to Environmental
Protection Licence No. 20121 and monitor the results.

Air quality and dust mitigation and monitoring measures to minimise particulate matter emissions during
the construction phase will include:

- use of waler carts and watering of exposed surfaces when necessary;

- minimising dust generating activities on days of extreme unfavourable weather conditions when
there is a high risk of dust generation e.g. dry, windy conditions;

- defining of trafficked areas;

- imposition of site vehicle speed limits;

- stabilising exposed areas as quickly as possible;

- remove mud from wheels and bodies of haulage equipment before they enter roads;

- visually observe dust emissions and take required action to mitigate.

The implementation of these measures will be the responsibility of the SM.

14



10.7 Mitigation of Impacts

All of the measures addressed in sections 10.4 to 10.6 will be implemented on Site as a matter of priority.
This will be the responsibility of the SM and the EC. The sediment and erosion control measures, the
noise monitoring and the air quality and dust monitoring are expected to satisfactorily mitigate any
potential impacts to the amenity of the surrounding area.
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Annexure A

Axis Architectural's Pre Sort Centre Site Plan
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Annexure B

Dougias Partners Report on Preliminary Contamination Assessment on Stockpiled Material and
General Land Quality
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EXECUTIVE SUMMARY

This report details the methodology and results of a Preliminary Contamination Assessment
of Stockpiled Material conducted by Douglas Partners Pty Ltd (DP) at Quarry Road, Eastem
Creek, New South Wales.

The subject site, Site A, is a 15 ha sub-section of a larger site owned by Dial A Product Pty
Ltd (Site B), which includes Hanson Quarry {formerly Pioneer Quany). Site A is overain
with an overburden stockpile material from the quarry. It is understood that this material is
to be removed from the site and the area subdivided into allotments for commercial/
industrial land-use.

A review of available site history and previous environmental reports undertaken by others
indicates that Site A and the surrounding area was used for agricultural purposes prior to
the development of the quarry in the 1950's. By 1970 an extensive quarry pit had been
excavated to the east of the site and office buildings, plants and stockpiled material were
located to the south of the quarry. A significant volume of overburden, presumably from the
quarry, had been placed on the northern portion of Site A. By 1986 the stockpile had been
extended to the southem portion of Site A.

An excavator was used to excavate twenty one test pits at the site. Test pits at Locations 1
to 16 and 21 were in stockpiled material and those at Locations 17-20 were in natural in-situ
material along the western portion of the subject site. The stockpiled material sourced as
Virgin Excavated Natural Material (VENM) from the quarry area typically comprised grey-
black ripped sandstone and mudstone filling, cobble and boulder inclusions and brown
gravely clay filling with sandstone cobble inclusions. The in-situ natural material comprised
brown silty top soil underlain by silty clay with some ironstone gravel.

The analytical results indicate that the heavy metal and PAH concentrations of the
overburden stockpile material are within Australian background ranges. It is noted that one
sample (15/0.8-1.0) recorded a concentration of nickel {100 mg/kg) above the NSW DEC
provisional phototoxicity-based investigation levels (60 mg/kg), but within the DEC Health
based investigation levels for residential use (600 mg/kg). The observed nickel
concentration is consistent with those in materials collected from the adjacent quarry in a
previous investigation undertaken by ADI (1998). In addition, it is noted that nickel is a
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common element in basic igneous rocks with local dolerites understood to have levels >360
mg/kg, with chromium, >550 mg/kg, and copper >100 mg/kg.

The analytical results were found to be below the adopted threshold criteria for both the
stockpile and the in-situ materials. On this basis, the stockpiled material can be considered
to be VENM and is considered suitable for off-site re-use as fill. However, the assessment
of the stockpile was limited to the top 2.8 m of the stockpile and accordingly if material
different to that described in the test pit logs, or if material showing signs of contamination
(identified by odours, stains, or anthropogenic inclusions) is encountered additional testing
shall be required. Not withstanding, it is recommended that additional samples are
collected and analysed on a regular basis (and prior to removal) as the stockpile is
progressively excavated for any off site re-use.

The preliminary analysis of in-situ material indicates that the site is suitable for commercial/
industrial use. However, following the removal of the stockpiled material it is recommended
that additional field work and laboratory analysis and reporting are undertaken to a level
commensurate with the site area intended for redevelopment and according to relevant
published guidelines.



I( / )i Douglas Par_tngrs

TABLE OF CONTENTS
Page
1 INTRODUGTION ..ottt et st eeee e e s e e e enen s eae e 1
2 SCOPE OF WORKS ...ttt eeressses ete e sese e sess e snanee s e seae e 2
3 SITEDESCRIPTION......... it et e e s e s ee s sees e 3
3.1 SIHE LOCEEON........oeeirecie et ettt et er e steeenesre e 3
3.2 Site DESCHPHON ...ttt e 4
33 Proposed Development ... e s e s 4
4. REGIONAL GEOLOGY AND HYDROGEOLOGY ......ooeeeeeeeeeeeeeceee e 5
5. SITE HISTORY ..ottt e e e eeee e st e st et on 6
5.1 THIE DEEAS ...ttt eee e eeeeeeee v en s 6
52 Aerial Photographs ..........ccceoieivinieicecere et ve s ensn e een 6
5.3 Regulatory Notices Search................coevveeevecceviee e e s s e 8
54 Blacktown City Council Section 149(2) Certificate .........ccceeeeeevvrvveennnnn, 9
6. REVIEW OF PREVIOUS INVESTIGATIONS .........cocoimeeeeee e e eveeeenaannn. 9
6.1 Stage 1 Environmental Assessment of Pioneer Concrete

(NSW) Waligrove Quarry, December 1994 by Australian
Defence Industries Services (AD] Services). ...........c.ocooevreveeeeceveerrrann. 10

6.2 Stage 2 Environmental Assessment of Areas 1 and 3
Wallgrove Quarry, March 1995, by Australian Defence
Industries Services (ADI SEIVICES). ....c.cccuevvriereceitiiee e eerres 11
6.3 Stage 3 Environmental Assessment of Pioneer Concrete
(NSW) Wallgrove Quarry, April 1998 by Australian Defence
Industries Services (AD] SEIvICeS). ........cccoooivvvivecereee e 12
6.4 Phase 1 Investigation for Lot 2 (DP262213), Archbold Road,
Eastern Creek, NSW, October 2004 by CH2M Hill Australia
Pty Ltd (CH2MHILL) ..ottt s s s s 13
6.5 Lot 2 Deposit Plan (DP)262213 Archbold Road, Eastern
Creek, NSW — Review of Previous Environmental Reports,
December 2004, Environmental Resources Management
Australia (ERM). ......c.omiiiee et eer e s nnen 14
7. POTENTIAL CONTAMINANTS ...ttt teeerees e seeae e e e see s eeares 14
8. ASSESSMENT CRITERIA ...ttt e e e s 15
8.1 Site Assessment Criteria ..............ccoucieeiiieiiiiiee et 15
9 FIELD INVESTIGATION ...ttt st eses st e sve s e ane e an e 17
9.1 Sample Location RatioNale.................cooovviveveeeieeiiiinee v e e 17
9.2 Sampling Methodology .........ccceereciiceeee e e 17
9.3  Analytical Rationale ..............co.oooiiiioeieeeeeeee e 18
Preliminary Contamination Assessment of Stockpiled Material and General Land Quality Project 43756A
Light Horse Business Cenlre April 2006

Qusrry Road, Eastern Creek



{{}) Dougias Partners

Geotevhnics » Environment - Groundwater

TABLE OF CONTENTS
Page
10. RESULTS OF INVESTIGATION .....ccoovieiieeeeeceee et se e e 19
10.1  Field ODSEIVatioNS.........cccceeieieieeieeeeeie et eee s ees e s e e s esan e 19
10.2  Total Photoionisable Compounds (TOPIC) Results ..........ccocecevveeunnnnn... 21
10.3  Laboratory ANAlYSiS............cooieeeeeeeeeiee et ser e eas 21
10.3.1 Results of Laboratory Analysis ............cc.ocovvvvveevveeeeerereereeennn 21
10.4 QA/QC Procedures and ReSUIS.............ccocvvieeeeeeeee e 25
1. DISCUSSION ..ttt e e et e s e e en e eeeons 25
11.1  Review of Available Site History Information..............ccceeeevveeeeveeenennnnn 25
11.2  Overburden Stockpile ASSeSSMeNt ..............ccovvvueeiiiecreeeeeeee e 27
11.3  Preliminary Assessment of In-situ material ..................oocovveveeerereeennennn, 27
12, CONCLUSIONS ...ttt s es e e s st ee s e ssr e ase s e e eaeanen 28
13. LIMITATIONS OF THIS REPORT ........comitririiieentetee et sben e eerersreeee s s 28
APPENDIX A:  Notes Relating to this Report, Site Plan and Photographs
APPENDIX B: DNR Groundwater Bore Search
APPENDIX C: Title Deed Search Records
APPENDIX D: Aerial Photographs
APPENDIX E: Section 149 Planning Certificate
APPENDIX F: ADI 1994 — Site Plan Areas 1-3
APPENDIX G: Test Bore Report Sheets
APPENDIX H: Laboratory Results
APPENDIX I:  Quality Assurance/Quality Control Procedures and Results
Preliminary Contamination Assessmen! of Stockpiled Material and General Land Quality Project 43756A
Light Horse Business Centre April 2006

Quarry Road, Eastern Creek



If/’I Douglas Partners

Page 1 of 29

CFK:jib
Project 43756A
7 April 2006

REPORT ON
PRELIMINARY CONTAMINATION ASSESSMENT OF STOCKPILED MATERIAL
AND GENERAL LAND QUALITY
QUARRY ROAD, EASTERN CREEK

1. INTRODUCTION

This report details the methodology and results of a Preliminary Contamination Assessment
of Stockpiled Material conducted by Douglas Pariners Pty Ltd {DP) at Archbold Road,
Eastern Creek, New South Wales. The investigation was commissioned by Mr ian Malouf
of Dial A Product Pty Ltd.

The subject site, Site A, is a 15 ha sub-section of a larger site owned by Dial A Product Pty
Ltd (Site B), which includes Hanson Quarry (formerly Pioneer Quarry). Site A is overlain
with an overburden stockpile material from the quarry. It is understood that this material is
to be removed from the site and the area subdivided into allotments for commercial/
industrial land-use.

The scope of the current assessment was to:

¢ Conduct a site history review; and

+ Sample and analyse the in-situ sub-soils and the stockpile at a total of 21 locations. A
detailed scope of works is provided in Section 2.

The objective of the Preiiminary Assessment was to provide advice on the quality of the
stockpiled material for re-use on or off the site and the suitability of the site for commercial

use.
Preliminary Contaminalion Assessment of Stockpiled Material and General Land Quality Froject 43756A
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The current investigation has been carried out concurrently with a geotechnical

investigation.  The geotechnical findings are reported separately in a Report on
Geotechnical Investigation, March 2006 by DP (Project 43756).

2,

SCOPE OF WORKS

The scope of the current assessment comprised the following: -

Undertake a site history search including a review of historical aerial photograph
records, historical title deeds, Council records (s149(2)) certificate and a search of the
NSW Department of Environment and Conservation (DEC) register for Notices issued
under the Contaminated Land Management Act;

Review available environmental information with reference to local soils and geology.
Obtain and review Department of Natural Resources (DNR) groundwater bore records
for the surrounding area (1 km);

Review previous environmental investigations undertaken on the site;

Excavate twenty one shallow test pits, using an excavator to a depth of 2.0 -3.0 m.
Collect soilffilling samples at nominal depths of 0.3 -0.5m, 0.8-1.0mand 1.8-2.0m,
or at signs of contamination. An additional 10% duplicates were collected for quality
assurance and quality control (QA/ QC) requirements;

Screen ali samples collected with a photoionisation detector (PID) to detect the
presence of volatile organic compounds;

Conduct laboratory analysis on 26 selected samples (including 10% QA/ QC) at a NATA
accredited analytical laboratory for a combination of the following potential
contaminants:

- Heavy metals (As, Cd, Cr, Cu, Pb, Hg, Ni, Zn);

- Petroleum hydrocarbons (TPH) and mono - aromatic hydrocarbons (BTEX):

- Polycyclic Aromatic Hydrocarbons (PAH);

- Polychlorinated Biphenyls (PCB);

- Organochlorine Pesticides (OCP);

- Organophosphate Pesticides (OPP); and

Preliminary Contaminalion Assessment of Stockpiled Material and Generai Land Quality Project 43756A
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- Phenols.

* Store remaining soil samples not analysed for a period of one month pending the need
for further analysis;

¢ Completion of a Preliminary Contamination Assessment Report, providing general

comments on;
- the level of contamination in the insitu subsoils and stockpile,
- the likely suitability of the site for commercial use; and

- the quality of the stockpiled material for re-use on or off the site.

The scope of the site assessment activities and consulting services undertaken by DP were
limited to those detailed in the proposal dated 20 January 2006 and by the accompanying
conditions of engagement.

3. SITE DESCRIPTION

31 Site Location

The property is located on Archbold Road, Eastern Creek. It is approximately 15 ha in area
and is located in the local government area of Blacktown. The site forms a portion of Lot 2
DP 262213 within the Parish of Melville, County of Cumberiand.

The surrounding area is largely agricultural, with some industrial site use. The M4
Motorway is located to the north of the site and the former Australia’s Wonderland site is
located to the east. A site location map and site plan is provided as Appendix A.

Preliminary Conlamination Assessment of Stockpiled Material and Generaf Land Quality Project 437564
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3.2 Site Description

The site is a roughly rectangular shaped land parcel located in the south-west corner of the
larger Dial A Product Pty Ltd site. The site fronts Archbold Road to the west and a quarry
pit is located to the east. A stand of remnant bushland is located to the north of the site.

The majority of the site is overlain by a large stockpile estimated to comprise in excess of
1 million m* of material originally sourced from the quarry. The overburden stockpile is 30
m in height and is vegetated with grasses. It is understood that the material from the quarry
was excavated as Virgin Excavated Natural Material (VENM) and transported directly to the
overburden stockpile for storage. On this basis, the material is described as VENM sourced
material.

The remaining portion of the site, fronting Archbold Road, is vegetated with grasses and
scattered trees. An unsealed road provides access around the stockpile and on top of
stockpile. An old explosives bunker with a bituminous concrete slab is located on the
eastern portion of the stockpile. It is understood that this area was used to store fertilisers
for the explosives required as part of the adjacent quarry operation.

A site plan is provided as Drawing 1 (Appendix A). Selected photographs of the site are
attached in Appendix A.

3.3 Proposed Development

Itis understood that the overburden stockpile is to be excavated and exported off-site to the
nearby Austral bricks site, and the area subdivided into allotments for commercial /
industrial land-use. Details are not known at this stage.

Preliminary Contamination Assessmen! of Stockpiled Material and General Land Quality Project 43756A
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4. REGIONAL GEOLOGY AND HYDROGEOLOGY

Reference to the Sydney 1:100 000 Geological Series Sheet indicates the site is underlain
by Bringelly Shale from the Wianamatta Group. Bringelly Shale generally comprises shale,
carbonaceous claystone, claystone, laminate, fine to medium grain lithic sandstone and rare
coal. The adjacent quarry is found in an intrusive (igneous) plug of dolerite and breccia
rocks which may have caused localised metamorphism of the shale rocks.

Groundwater was not encountered during the current investigation. Given the close
proximity to the adjacent quarry which is understood to extend approximately 180 m below
the surrounding ground level, it is considered that groundwater beneath the site would be at
significant depth and flow eastward into the quarry. It is likely that groundwater levels would
have been significantly lowered due to quarrying activities.

A NSW Department of Natural Resources (DNR, formerly Department of Land and Water
Conservation) groundwater bore search was conducted for the site on 21 February 2006
(Table 1). The DNR bore search results are provided in Appendix B. Nine bores have
been constructed within a radius of 4 km from the site for a variety of authorised purposes
and proposed uses included aquaculture, irrigation, monitoring and waste disposal. The
final depth of the bores varied from 6.0 to 217.9 m below ground level. Information
regarding groundwater occurrence was available for only three of the bores in which the
standing water level was measured between 2.10 to 33.5 m below ground level.

Table 1 - Summary of Groundwater Bores

Groundwater Wsattaerr'cll.lg\?el Depth of Water Purpose Of Bore
Bore (bgl) (m) Bore (m) Quallty Authorized Intended
GW018361 33.50 2178 - Aquaculture/ Waste Disposal
Waste disposai
GW028414 3.90 6.00 - Irrigation Imigation
GwW028415 210 7.60 Brackish Imigation inigation
GW101082 - 40.30 - Monitoring bore Test bore
GW101085 - 99.30 = Monitoring bore Test bare
GW101086 - 69.70 - Monitoring bore Test bore
GW102674 - 69.70 Brackish Monitoring bore Test bore
(4,400 mg/ L
salinity}
GW103953 - 9.90 - Monitoring bore Monitoring bore
GW103954 - 9.90 - Monitoring bore Menitoring bore
Preliminary Conlaminalion Assessment of Stockpifed Material and General Land Qualily Project 43756A
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5. SITE HISTORY

51 Title Deeds

A 100-year historical land title deed search of the site was conducted at the Lands Title
Office (LTO). Determination of the ownership or occupancy of the property, including
company names, can assist in the identification of previous land uses and therefore
establish potentially contaminating activities.

A summary of the records with the owner/occupier details and the possible site uses is
presented in Table 2. The full title deed records and the Deposit Plan for the site are

included in Appendix C.

Table 2 — Summary of Title Deed Search

. . Possihle E

Date Owner/ Occupier Occupation Site Use Identifier

As to that part marked 1 on the attached cadastre

06.12.1809 | Thomas Baker Tanner Agricultural Book 895 No. 803
Burfield Pty Limited

03.05.1955 | (Now Ray Filzpatrick Ply Limited) Quarry 2/ 262213

As 1o those paris marked 2 & 3 on the attached cadastre

09.03.1917 | Elizabeth Sarah Baker Married Woman | Agricuitural Book 1102 No. 994

29.06.1946 | William Thomas Gillett Baker Grazier Agricuitura Book 1995 No. 998
Burfield Pty Limited

03.05.1955 | (Now Ray Fitzpalrick Pty Limited) Quarry 2/ 262213

Search continued as to the whole of the subject land

13.09.2005 { # ACN 114 843 453 Pty Limited | | Quarry | 2/ 262213

Current Registered Proprietor

5.2  Aerial Photographs

Aerial photographs from 1947, 1951, 1970, 1986, and 2002 were obtained from the NSW
Department of Lands Office. The aerial photographs are presented in Appendix D. These
aerial photos were studied to determine the likely past uses of the site, particularly those of
a potentially contaminating nature. The findings are summarised below.

1947 Aerial Photograph: The subject site, Site A, and the majority of the surrounding area

was open grassland, indicating agricultural land use. To the north of the subject site, land
had been cleared of native vegetation and sub-divided into paddocks that had been tilled. A

Preliminary Conltaminstion Assessment of Stockpiled Material and General Land Quality Project 43756A
Light Horse Business Cenlre April 2006
Quarry Road, Eastern Creek



({)] Douglas Partnars

Page 7 of 29

small stand of remnant woodland was located adjacent to the northem portion of Site A. A
small creek is located to the south of the site orientated from south-east to the north-west
toward Ropes Creek in the west. Local infrastructure included present day Archbold Road
to the west of the site and The Great Westem Highway to the north. A number of small
residential farm buildings are also present in the surrounding area.

1970 Aerial Photograph: The adjacent site to the east had commenced open-cut quarry
operations by this time. A large pit had been excavated and infrastructure including office
buildings, plant and extensive stockpiles were located to the south of the quarry area
(current location of an asphalt plant). The northern half of subject site, Site A, had been
overlain with a large stockpile of material excavated from the quarry. A drainage pathway is
visible from the stockpiled material flowing in a westerly direction from the site. Two small
shed style buildings were present to the south of the stockpile. A bund-like wall,
constructed of soil and rock, surrounded the sheds; it is considered that these sheds may
have been used for storage of explosives. The surrounding area remained agricultural at

this time.

1986 Aerial Photograph: The quarry located to the east of the site had been extended
laterally and vertically from the 1870 aerial photograph. The present day asphalt plant is
present to the south of the quarry. The footprint of the overburden stockpile material
located on Site A had also been expanded to the southern portion of the site. Four sheds
were present on the stockpile with bund-like walls of soil and rock surrounding the
perimeter, possibly used for the storage of explosives for quarry operations. Two larger
sheds had been developed to the north-east of the stockpile. The small pocket of remnant
woodland located to the north of the subject site remained unchanged at this time. The M4
Motorway had been constructed by this time, running in an east west direction to the north
of the site. To the north of the M4 a residential area had been developed, whilst to the
north-west earthworks had been undertaken for the development of a commercial/ industrial

area.

2002 Aerial Photograph: The subject site appeared to relatively unchanged at this time. The

four sheds noted in 1986 aerial photograph had been removed from the stockpile. The
surrounding area remained relatively unchanged. The area to the north-west of the site had
been developed as a commercial/ industrial area.

Prefiminary Conlarination Assessment of Stockpiled Material and General Land Quality Project 43756A
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5.3 Regulatory Notices Search

Public Register — Protection of the Environment Operations Act, 1997

Hanson Construction Material is currently licensed by the DEC to undertake Concrete
Batching and hard-rock gravel quarrying at the site (licence number 5073). The licence
details monitoring requirements and acceptable limits for discharges to land and water. ltis
noted that a pollution reduction program has been undertaken to reduce the Total
Suspended Solids and pH of water that is discharged from the site.

The DEC has registered four notices and one non-conformance for the site summarised
below:

- Non-conformance on 12/10/2001. Related to two blasts that exceeded over-pressure
levels;

- Notice of Licence Variation (1025278), 27/06/2003. Variation of licence to include
concrete batching plant;

- Notice of Licence Variation (1028667), 12/11/03. References to the EPA changed to
DEC;

- Notice of Licence Variation (103853) 18/06/2004. The licensee requested that the
monitoring requirements for the 'final dam’ be changed from weekly to monthly. This
change was accepted by the DEC;

- Notice of Licence Variation (1041638) 26/11/2004. The licensee requested an extension
of the monitoring period to obtain information regarding wet weather overflow data, part
of a pollution reduction programme. The licensee was required to further monitor water
in the dam.

Pioneer Road Services, located to the south-west of Site A, is licensed by the DEC (licenice
number 494) to undertake bitumen pre-mix or hot mix production and crushing, grinding or
separating works at the asphalt plant. No notices or non-compliances have been issued
under this licence.

Preliminary Contamination Assessmenf of Stockpiled Material and General Land Quality Project 43756A
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Public Register — Contaminated Land Management Act, 1997

No Notices or Orders to investigate or remediate have been issued for the site under the
Contaminated Land Management Act, 1997.

5.4  Blacktown City Council Section 149(2) Certificate

The Section 149 Planning Certificate for the site issued by Blacktown City Council was
reviewed as part of this assessment and is provided in Appendix E. There are no notices
issued on the site under the Contaminated Land Management Act, 1997.

6. REVIEW OF PREVIOUS INVESTIGATIONS

A number of environmental investigations have been undertaken on Lot 2 in DP 262213.
Initially a series of three studies were conducted by ADI Services for Environmental
Management Australia Pty Ltd on behalf of Ray Fitzpatrick Pty Ltd. For convenience, ADI
Services divided the entire site (Lot 2 DP262213) into three areas; viz. Area 1 (northern
portion - woodland / forested region), Area 2 {Central portion stockpile and westem portion
of the quarry) and Area 3 (southern portion — open grassland) (Appendix F). The subject
site, Site A, is located within Area 2. The following environmental reports have been
prepared by ADI:

- Stage 1 Environmental Assessment of Pioneer Concrete (NSW) Wallgrove Quarry,
December 1994 by Australian Defence Industries Services (ADI Services);

- Stage 2 Environmental Assessment of Areas 1 and 3 Wallgrove Quarry, March 1994, by
Australian Defence Industries Services (ADI Services); and

- Stage 3 Environmental Assessment of Pioneer Concrete (NSW) Wallgrove Quarry, April
1898 by Australian Defence Industries Services (ADI Services).

Preliminary Contamination Assessment of Stockpiled Material and General Land Quality Project 43756A
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In addition, other consultants prepared a Phase 1 (desktop) Investigation and a Review of
Previous Environmental Reports on Lot 2 DP 262213 which were completed in 2004, and
are listed below.

- Phase 1 Investigation for Lot 2 (DP262213), Archbold Road, Eastern Creek, NSW,
October 2004 by CH2M Hill Australia Pty Ltd (CH2MHILL); and

- Lot 2 Deposit Plan (DP) 262213 Archbold Road, Eastern Creek, NSW — Review of
Previous Environmental Reports, December 2004, Environmentai Resources
Management Australia (ERM).

It is noted that the assessments focused on the whole of Lot 2 DP 262213, whilst this report
is concerned with a 15 ha portion of the Lot located in the central west of the site fronting
Archbold Road. A summary of the previous investigations is presented in the following
sections.

6.1 Stage 1 Environmental Assessment of Pioneer Concrete (NSW)
Wallgrove Quarry, December 1994 by Australian Defence Industries
Services (ADI Services).

The report focused on Areas 1 and 3 located to the north and south of the subject site (Site
A). A review of the report revealed:

* That the property had been used as grazing land, as a quarry for road base material and
a portion of the site has been used as an asphalt plant;

* A number of potentially contaminated areas were identified, including areas affected by
runoff from the quarry overburden stockpile (located on Site A) and the asphalt
stockpiles and fines discharged from the dewatering basin into drainage lines, creeks
and the local groundwater;

» Settled fines from the dewatering basin were typically disposed to landfill, however, it is
noted that this material may have been disposed on the overburden stockpile at times;

and
Preliminary Confamination Assessment of Stockpiled Material and General Land Quality Project 43756A
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= The potential contaminants identified were heavy metals, oils, bitumen, lime, flocculants,
cleaning agents, fuels, petroleum hydrocarbons, and PAHs.

A sampling regime was recommended by ADI to assess whether the identified receptors
within Area 1 and 3 had been contaminated by Pioneer operations in Area 2.

6.2  Stage 2 Environmental Assessment of Areas 1 and 3 Waligrove Quarry,
March 1995, by Australian Defence Industries Services (ADI Services).

The Stage 2 assessment comprised the sampling regime recommended by ADI in the
Stage 1 assessment. The sampling regime included the coliection and laboratory analysis
of soil/sediment from dams, drainage lines and creeks that were identified in the Stage 1
assessment as potential receptors of contaminated material due to quarry and asphalt plant
operations. A number of ‘background’ sediment samples were also collected. In addition
groundwater monitoring wells were installed to assess groundwater contamination.

The findings of the Stage 2 Investigation include:

» Sediment samples collected from the drainage lines (sourced from the northern end of
the stockpile and down-gradient of the asphalt plant), the southern dam {located to the
south of Site A), and the Eastern dam (located down-gradient of equipment storage
area) were found to contain chromium, nickel, barium and manganese concentrations
above the adopted guideline threshold (ANZECC Australian and New Zealand
Guidelines for the Assessment and Management of Contaminated Sites, 1992);

» TPH, BTEX and PAH were not detected in the sediment/soil samples analysed, with the
exception of three locations down-gradient of the asphalt plant; and

» Surface water and groundwater was found to be within the adopted guideline values
(ANZECC Australian Water Quality Guidelines for Fresh and Marine Waters, 1992), with
the exception of manganese exceedances attributed to natural high levels of
manganese in the surrounding area.

Preliminary Contamination Assessment of Stockpiled Material and General Land Quality Project 43756A
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6.3 Stage 3 Environmental Assessment of Pioneer Concrete (NSW)
Wallgrove Quarry, April 1998 by Australian Defence Industries Services
(ADI Services).

The Stage 3 Environmental Assessment was conducted on Area 2. The assessment
involved soil sampling, sediment sampling, surface water sampling (Bob's dam) of the
quarry area, including the Pioneer Road Services Site and the overburden stockpile
material. Groundwater sampling from wells located at the surrounding southern section of
the site (Area 3) (installed as part of the Stage 2 investigation) was also undertaken.

A review of the Stage 3 ADI Services report revealed:

» Areas with the Pioneer Road Services section of the site were found to be significantly
affected with TPH, ethyl-benzene and zinc. The contaminated areas were in close
vicinity of the workshop area, the bitumen laboratory, the tank farm and the kerosene
wash down area. TPH concentrations were detected at hotspot concentrations;

» Samples collected from the overburden stockpile (Site A) were found to contain
concentrations of heavy metals consistent with ‘background samples' collected from
Area 3, which was assessed to be unaffected by quarrying activities, with the exception
of nickel. Nickel concentrations were elevated in comparison with the ‘background
samples’, but consistent with two natural breccia samples collected from the adjacent
quarry. In addition no waste material was noted in the stockpile and no TPH or PAH
was detected in the samples;

» Surface water samples were detected to contain concentrations of Cu, Pb, Zn, Cd, Cr
and Ni exceeding the ANZECC (1992) guidelines for the protection of aquatic
ecosystems; and

» Groundwater monitoring wells installed in Area 3 as part of the Stage 2 investigation
were re-sampled. The groundwater quality was found to have improved since the 1995
monitoring, and the resuits were within the adopted guideline, with the exception of one
exceedance of Zn (75 pg/L). However, it is noted that current guidelines (ANZECC
2000} allow for the calculation of hardness-adjusted trigger values. Accordingly, it is
likely considered that the groundwater sourced from shale would be 'hard’ and that the
hardness-adjusted trigger value would be above the recorded concentration of zinc.

Preliminary Conlamination Assessment of Stockpiled Material and General Land Quality Project 43756A
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During the field work no signs of waste material were noted in the overburden stockpiled
material. The samples were compared with ‘background’ samples collected from Area 3,
located to the south of Site A, which has remained unaffected by quarrying activities. With
the exception of nickel concentrations, the overburden samples were found to be consistent
with contaminant concentrations found in the ‘background’ samples. However, it is noted
that the elevated nickel concentrations in the overburden stockpile samples were found to
be consistent with the nickel concentration of two breccia samples collected from the
adjacent quarry. These nickel concentrations are likely to be characteristic of the natural
materials in question.

6.4 Phase 1 Investigation for Lot 2 (DP262213), Archbold Road, Eastern
Creek, NSW, October 2004 by CH2M Hill Australia Pty Ltd (CH2MHILL)

A ‘desktop’ Phase 1 Contamination Assessment was conducted on Lot 2 in DP 262213 by
CH2MHILL for Clayton Utz Solicitors in October 2004. The main findings of the CH2MHILL
report were:

* The site history indicated the southern half of the site appeared to have been unaffected
by industrial activity and was occasionally used for grazing, however the central portion
of the site (Area 2) may have been subject to contamination from quarrying activities,
such as oil spills and machinery operation;

* An asphalt production plant has been in operation in the south-east portion of the site
since the early 1960's. The site walk-over assessment indicated that contamination
associated with bituminous material (PAHs, phenols, semi-volatile aromatic compounds)
would be confined within a small area of the site;

* Given that much of the site is open-grassland used for grazing, illegal dumping might
have taken place on the site (including the overburden stockpile); and

» Asbestos based materials may be present in parts of the plant building infrastructure
and in waste dumps on site (site surrounding south-east of the site) where the plant was
dismantled.

The report concluded that the majority of the Lot 2 DP 262213 poses a low potential for
residual contamination to be present, with the exception of the asphalt plant. However,
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CHZMHILL recommended soil and/or groundwater sampling if the site usage changed,
including redevelopment or sale. In addition it is noted that the ADI reports listed above
were not made available to CH2MHILL, and subsequently the results of the previous
assessments were not included in CH2MHILL's assessment.

6.5 Lot 2 Deposit Plan (DP)262213 Archbold Road, Eastern Creek, NSW —
Review of Previous Environmental Reports, December 2004,
Environmental Resources Management Australia (ERM).

This brief letter report was prepared by ERM for Valad Property Group Pty Ltd, to provide a
summary of potential environmental risks for land sale purposes. The report did not include
a site assessment and was limited to a ‘desktop’ review of three reports completed by ADI
in 1995 and 1998 and the CH2ZMHILL 2004 report.

The report concluded the following:

- Contaminated areas were associated with discrete locations within the Pioneer Road
Services section of the site:

- That elevated heavy metal concentrations in the soil can be attributed to high regional
background concentrations, and from sediment runoff associated with the quarry. In
addition, the heavy metal concentrations were typically within relevant site assessment
guidelines (NEPM 199¢ see section 8.1 of this report Guideline 1);

- Groundwater sampling, limited to five locations did not indicate significant contamination
and that an elevated zinc concentration can be attributed to elevated regional
background ranges.

T. POTENTIAL CONTAMINANTS

Based on the available site information, the potential for contamination associated with Site
A is assessed to be low. The potential contaminants identified during the site history
review and site inspection are:

FPreliminary Contamination Assessment of Stockpiled Material and General Land Quality Project 43756A
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e Previous agricultural activities. Impacts may be related to the use of fertiliser, and
pesticides. Aerial photographs show that the site was cleared and vacant and graziers
owned the site between 1809 to 1955 period. It is possible that the land was once
cultivated. The associated contaminants may include pesticides, including
organochlorine pesticides, and heavy metals (arsenic, chromium, zinc and mercury)
from fertilisers eg. super-phosphates. It is envisaged, however, that these
contaminants, if present, would most likely be confined only to the near surface horizon;

» Dumping of contaminated waste on the overburden stockpile: A range of potentially
contaminated material may have been deposited on the stockpile including, building
rubble, asbestos contaminated waste, waste from the asphalt plant located on the
adjacent site, fines from the quamy tailings dam, and machinery waste, including waste
oil and fuel. The associated contaminants of concem include heavy metals, TPH,
BTEX, PAHSs, scolvents and asbestos.

8. ASSESSMENT CRITERIA

8.1 Site Assessment Criteria

The Environmental Soil Quality Guideline 'Background Ranges’, as given in the Schedule
B(1) NEPC Guideline on the Investigation Levels for Soil and Groundwater (1999), have
been referenced to assess whether the concentration of analytes in the VENM sourced
material compares with typical Australian background ranges (Guideline 1, Table 3) and is
therefore consistent with VENM material.

The lower of the Health-based [soil] investigation levels (column 1) for residential sites with
accessible soils, and the provisional phytotoxicity-based investigation levels for sandy
loams (column 5), as specified in NSW Department of Environment and Conservation
(DEC) (formerly the Environmental Protection Agency) Guidelines for the NSW Site
Auditors Scheme (1998). The most sensitive land-use category has been selected as
comparative criteria for the VENM sourced material to determine whether contamination
has occurred (Guideline 2, Table 3). The NSW DEC Guidelines for Assessing Service
Station Sites (1994) have been referenced for total petroleum hydrocarbon guidelines.
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In addition the soil contaminant Threshold Concentrations for Commercial and Industrial
Sites are based of the NSW EPA Contaminated Sites Guidelines for the NSW Site Auditor
Scheme {1998) column 4, Health - based Investigation Levels for Commercial and Industrial

sites and have been included for reference (Guideline 3, Table 3) as it is understood that

the site is intended for future industrial land-use.

These Site Assessment Criteria are given in Table 3.

Table 3 - Site Assessment Criteria

Australian HIL HIL
Background | Lower guideline value | Commercial /
Ranges {HIL} and (PPIL) Industrial
Substance | Guidelline 1 Guidellne 2 Guidellne 3
As 1-50 20 500
Cd 1 3 100
cr 5-1000 400 60%
Cu 2-100 100 5000
Pb 2-200 300 1500
Hg 0.03 1 75
Ni 5-500 60 3000
Zn 10-300 200 35000
Cé-Cs - 65’ 65'
Cio-Cs - 1000 1000"
Benzene 0.05-1.0 1 1!
Ethyl Benzene : e 3.t
Toluene - 1.4' 1.4'
Xylene - 14’ 14
PAH (Tolalh | 0.95-5.0° 20 20
Benzo{a)pyrene - 1 5
DDT - 200 1000
Heplachlor - 10 50
Aldrin + Dieldrin . 10 50
Chlordane - 50 250
Phenol - 70 42500
PCBs - 10 20

Notes:

Guideline 1 Schedule B(1) NEPC Guideline on the /nvestigation Levels for Soil and Groundwater (1999),
Background ranges.

Guideline 2 NSW EPA Contaminated Sites Guidelines for the NSW Site Auditor Scheme (1998) column 1
and 5, Health - based Investigation Levels for Residential with gardens and provisional
phytotoxicity based investigation levels for sandy ioams. The lowest value has been seiected
as the threshold concentration.

Guideline 3 NSW EPA Confaminated Sites Guidelines for the NSW Site Auditor Scheme (1998) column 4,
Health - based Investigation Leveis for Commercial and Industrial sites

1. NSW EPA Contaminated Sites Guidelines for Assessing Service Station Sites (1994).

2. ANZECC Guidelines for the Assessment and Management of Contaminated Sifes (1992).
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Light Horse Business Centre Aprif 2006

Quarry Road, Eastern Creek



{/}] Douglas Partners

Gestechales « Envlrgiment - Grosmdwate

Page 17 of 29

Guideline 3 levels have been provided for reference only as the appropriate criteria for
commercial/ industrial sites. The objective of this preliminary assessment of stockpiled and
in-situ material has been to assess the characteristics against the lowest guideline threshold
criteria, (i.e. Guideline 2), which would allow for any type of land-use from a contamination
perspective.

9. FIELD INVESTIGATION

9.1 Sample Location Rationale

The sampling location and selection rationale were designed according to the known site
information and to achieve representative coverage of the site area. A total of twenty one
sampling locations were chosen for the current assessment. Seventeen of the sample
locations were located on the overburden stockpiled material. The remaining four locations
were located on the western portion of the site in natural in-situ material, in order to obtain
preliminary information on the sub - surface conditions at the site.

The stockpile sampling locations (Locations 1 - 16 and 21) and the soil sampling locations
(Locations 17 - 20) are provided in Drawing 1 of Appendix A.

9.2 Sampling Methodology

The field investigation comprised sampling from twenty one test pits. Environmental
sampling was performed according to standard operating procedures outiined in the DP
Field Procedures Manual. All sampling data were recorded on DP chain of custody sheets
{(Appendix G), and the general sampling and sample management procedures comprised:

¢« The use of disposable sampling equipment to reduce the potential for cross-
contamination to occur between samples;

+ Transferring samples into laboratory - prepared glass jars, capping immediately and
ensuring headspace within the sample jar is minimised;

Preliminary Conlamination Assessment of Stockpiled Material and General Land Quality Project 43756A
Light Horse Business Centre April 2006
Quarry Road, Eastern Creek
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» Collection of 10% replicate samples for QA/ QC purposes;

» Labelling of sample containers with individual and unique identification, including project
number, sample location and sample depth (where applicable); and

» Placement of the sample jars into a cooled, insulated and sealed container for transport
to the laboratory.

A sub - sample was coliected in a sealed zip - lock bag for each of the environmental
samples collected. These samples were screened with a photoionisation detector (PID) to
screen for the presence of volatile organic compounds in the soil. The PID was calibrated
with isobutylene gas at 94.5 ppm.

9.3 Analytical Rationale

The selection of soil samples chosen for laboratory analysis was based on field observation,
odour and PID response. The analytical regime for the soil samples selected for analysis is
shown in Table 4. A total of 26 selected samples (including 3 replicate samples for QA/QC)
were analysed for various combinations of the contaminants of concern (refer to Table 3).
Envirolab Services Pty Ltd, a laboratory accredited by the National Association of Testing
Authorities (NATA), was engaged to conduct the sample analysis.

Preliminary Contamination Assessment of Stockpiled Material and General Land Quality Project 43756A
Light Horse Business Cantre April 2006
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Table 4 - Analytical Scheme
Heavy Total
Sample ID Metals TPH BTEX PAH PCB OCP OPP Phenol
Stockpiled material
1/0.3-0.5 v v v v - - - o
318 - 2.0 v v v v - - - -
BD1 140206 v - - - - - = -
4/0.8 -1.0 v v v v - - - .
5/03-05 v v v v v v v v
6/1.8-2.0 v v v v - - -
7/03-0.5 v v v v v v v v
B8/1.8-2.0 v v v v v - - -
BD2 140206 v - - - - - - -
9/08-1.0 v v v v - - - -
10/0.3-0.5 v v v v v v v v
10/1.8-2.0 v v v v - - - -
11/0.8 - 1.0 v v v v - - - -
12/0.3-0.5 v v v v - 5 - N
13/0.8-1.0 v v v v v v v v
14/0.3-0.5 v v v v - - -
15/0.8 - 1.0 v v v v v v v v
16/ 0.8 - 1.0 v v v v - - - -
BD6 140206 v - - - - - - g
21/0-0.3 v v v v v v v v
21/08-1.0 v v v v v v v v
In-situ material
17/0.3-0.5 v v v v v v v v
17/0.8-1.0 v v v v - - - -
18/0.3-0.5 v v v v v v v v
19/0.8-1.0 v v v v - - -
20/03-05 v v v v v v v v
BD1 140206 Denotes blind dupficate of sample 3/ 1.8 - 2.0
BD2 140206 Denotes blind duplicate of sample 8/ 1.8 - 2.0
BD6 140206 Denotes blind duplicate of sample 16/ 0.8 - 1.

10. RESULTS OF INVESTIGATION

10.1 Field Observations

A 23 tonne excavator (provided by the client, Dial A Product Pty Ltd) was used to excavate
twenty one test pits over the site. The test pit excavation was undertaken under the
direction of an environmental scientist who set out the test pit locations and logged the
overburden soils. Test pits at Locations 1 to 16 and 21 were in stockpile material and those
at Locations 17-20 were in natural in-situ material along the western portion of the subject
site. A detailed description of the sampling can be found in Section 8.2, Sampling

Methodology.
Preliminary Contamination Assessmen! of Stockpiled Material and General Land Quality Projact 43756A
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Overburden Stockpile (Locations 1 - 16, 21)

The field work at the above locations encountered stockpiled VENM sourced material from
the adjacent quarry. The stockpiled material comprised:

- Grey-black ripped sandstone and mudstone filling, cobble and boulder inclusions; and

- Brown gravely clay filling with sandstone cobble inclusions.

In-situ Natural Material (Locations 17 — 20}

The field work at the above locations typically encountered the following conditions:

Top soil: The top soil contained a mixture of brown silt with rootlets to 200 mm depth.

Natural Material: The natural material is a mixture of light grey mottled red brown silty clay
and brown silty sandy clay, with some ironstone gravel.

Details of the conditions encountered at each test location are given in Appendix G,
together with notes defining classification methods and descriptive terms. A summary of
the materials encountered in the overburden stockpile and in-situ natural material is
presented in Tabie 5 below.

Table 5 - Summary of Material Encountered

Location Depth Materlal Descriptlon

1-16 - Grey-black ripped sandstone and mudstone
B filling, cobble and boulder inclusions; and
and 21 - 1 i
- Brown gravely clay filling with sandstone
cobble inclusions.

0-02 Top soil — brown sift with rootlets
_ Silty clay - yellow brown mottled silty clay, with
17-20  — trace fine gravel

Silty clay — red brown mottled silty clay, some

06-22 ironstone gravel
Siltstone — extremely weathered, light grey
>15-24 siltstone.
: Shale - extremely weathered, grey shale and
siltstone.
Preiiminary Contamination Assessment of Stockpiled Material and General Land Quality Project 43756A
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10.2  Total Photoionisable Compounds {(TOPIC) Results

PID resuits are indicated on the bore logs and test pit logs for the in - situ material and
indicated on the record of samples for the stockpile material and are presented in Appendix
G. The photoionisation detector (PID) indicated that all PID readings were below 6 ppm,
indicating the absence of volatile compounds in the soil samples.

10.3 Laboratory Analysis

10.3.1 Results of Laboratory Analysis
The results of laboratory analysis for the stockpiled material (Appendix H) are presented in
the following tables:
Table 6 — Results of Laboratory Analysis of Stockpile Material for Heavy Metals
Table 7 — Results of Laboratory Analysis of Stockpile Material for TPH and BTEX;
Table 8 — Results of Laboratory Analysis of Stockpile Material for OCP and OPP; and
Table 9 — Results of Laboratory Analysis of Stockpile Material for PCB, PAH and total
Phenolics.

Preliminary Contamination Assessment of Stockpiled Material and General Land Qualily Project 43756A
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Table 6 — Results of Laboratory Analysis of
Stockpile Material for Heavy Metals
Sample ID As Cd Cr Cu Pb Hg NI Zn
(mg/kg) | (mg/kg) | (mg/kg) [ (mg/kg) | (mo/kg) | (mg/kg) | (mg/kg) [ (mg/kg) |
Qverburden Slockpile
1/ 0.3-1.0 54 <1 12 43 16 <0.1 32 81
3/ 1.8-20 8 <1 35 42 20 <0.1 38 74
BD1 140206 5.9 <1 31 38 17 <0.1 35 72
4/08-1.0 8.3 <1 24 42 17 <0.1 32 71
5/03-05 6.5 <1 12 48 17 <0.1 21 75
6/18-20 6.5 <i 21 48 21 <0.1 30 68
7/03-05 7.8 <4 18 47 18 <0.1 26 68
6/18-20 4.9 <1 28 37 16 <0.1 43 66
BD2 140206 6.7 <1 27 34 14 <0.1 43 66
8/08-1.0 6.1 <1 31 45 17 <0.1 36 78
10/0.3-0.5 5.9 <1 11 48 17 <0.1 24 77
10/1.8-2.0 7.9 <1 19 24 18 <0.1 13 50
11/0.86-1.0 <4 <1 11 50 19 <0.1 25 g0
12/0.3-0.5 4.2 <1 13 38 19 <0.1 25 73
13/0.8-1.0 6.4 <1 33 42 17 <0.1 37 68
14/0.3-0.5 7.7 <i 28 33 15 <0.1 31 69
15/0.8-1.0 <4 <1 150 38 10 <0.1 100 65
16/0.8-1.0 7.8 <1 24 40 15 <0.1 30 €3
BD6 140206 7.7 <1 28 43 17 <0.1 M 68
21/0-0.3 59 <1 22 42 18 <01 32 62
21/08-1.0 5.5 <1 17 44 17 <0.1 24 79
In-situ Natural Material
17/ 0.3-1.0 7.3 <] 21 26 26 <0.10 13 46
17/ 0.8 -1.0 9.1 <1 18 44 33 <0.10 12 56
18/ 0.3-0.5 6.9 <1 21 28 19 <0.10 10 31
19/ 0.8—1.0 13 <1 9.1 37 11 <0.10 6 33
20/ 0.3-0.5 15 <1 17 39 24 <0.10 22 88
Guldeline 1 1-50 1 5—-1000 | 2-100 2-200 0.03 5-500 | 10-300
Guldeline 2 20 3 400 100 300 1 80 200
Notes:
Guideline 1 and 2 - Refer to Table 3 of the report
BD1 140206 Denotes blind duplicate of sample 3/ 1.8 -2.0
BD2 140206 Denotes blind duplicate of sample 8/ 1.8-2.0
BD6 140206 Denotes blind duplicate of sample 16/ 0.8 - 1.0
Bold Exceeds Guideline 2.
Preliminary Contamination Assessmen! of Stockpiled Materia! and General Land Quality Project 43756A
Light Horse Business Centre April 2006
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Table 7 — Results of Laboratory Analysis of Stockpile Material for TPH & BTEX

Total Petroleum Hydrocarbons (TPH) Mongcygiierl amati=Mygrocarhgns
{BTEX)
Ethyl
Sample ID Co-Cs |Cip-Cua C.;n-‘ (f,z' c’('"" ;" Benzene| Toluene benzgne X¥:;!e
(mg/ kg) | (mg/kg)| o (mg/ kg)| (mg/ kg)| (mg/
kg) | ko) kg) | *9
Overburden Stockpile
1/ 0.3-1.0 <25 <50 <100 <100 <10 <1.0 <1.0 <1.0
3/ 18-20 <25 <50 <100 <100 <10 <1.0 <1.0 <10
4/08-1.0 <25 <50 <100 <100 <1.0 <1.0 <1.0 <1.0
5/03-05 <25 <50 <100 <100 <1.0 <1.0 <1.0 <10
6/1.8-2.0 <25 <50 <100 <100 <10 <1.0 <1.0 <1.0
7/03-05 <25 <50 <100 <400 <1.0 <1.0 <1.0 <1.0
8/1.8-20 <25 <50 <100 <100 <1.0 <1.0 <1.0 <1.0
9/08-1.0 <25 <50 <100 <100 <1.0 <1.0 <1.0 <1.0
10/0.3-05 <25 <50 <100 <100 <1.0 <1.0 <1.0 <1.0
10/1.8-20 <25 <50 <100 <100 <1.0 <1.0 <1.0 <1.0
11/08-1.0 <25 <50 <100 <100 <1.0 <1.0 <1.0 <1.0
12/03-0.5 <25 <50 <100 <100 <1.0 <1.0 <1.0 <1.0
13/08-1.0 <25 <50 <100 <100 <1.0 <1.0 <1.0 <1.0
14/03-0.5 <25 <50 <100 <100 <1.0 <10 <1.0 <1.0
15/0.8-1.0 <25 <50 <100 <100 <1.0 <1.0 <1.0 <1.0
16/0.8-1.0 <25 <50 <100 <400 <1.0 <1.0 <1.0 <1.0
2110-0.3 <25 <50 <100 <100 <1.0 <1.0 <10 <1.0
21/0.8-1.0 <25 <50 <100 <100 <1.0 <10 <1.0 <1.0
In-situ Netural Material
17/ 0.3-1.0 <25 <50 <100 <100 <1.0 <1.0 <1.0 <10
17/ 0.8-1.0 <25 <50 <100 <100 <1.0 <10 <1.0 <1.0
18/ 0.3-0.5 <25 <50 <100 <100 <1.0 <1.0 <1.0 <1.0
19/ 08-1.0 <25 <50 <100 <100 <10 <1.0 <1.0 <1.0
20/ 03-0.5 <25 <50 <100 <100 <1.0 <1.0 <1.0 <1.0
Guldellne 1 NA NA 0.05-1.0] NA NA NA
Guldeline 2 65 1000 1 1.4 39 14
Notes:
Guideline 1 and 2 - Refer to Table 3 of the report
Bold Exceeds Guideline 2.
NA Not Applicable
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Table 8 — Results of Laboratory Analysis of Stockpile Material for OCP and OPP

Organochlorine Pesticides (OCP)
Samptle ID Aldrin Dleldrin Chlordane DD%‘I'%.DB Heptachlor (mog';:g)
(mg/kg) | (mg/kg) (mg/ kg) (mai k (mg/ kg)
Overburden Stockpile
5/0.3-05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
7/03-0.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
8/18-2.0 <0.1 <0.1 <0.1 <0.1 <0,1 <0.1
10/ 0.3-0.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
13/0.8-1.0 <0.1 <0.1 <0.1 <01 <Q.1 <0.1
15/0.8-1.0 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
21/0-0.3 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
21/0.8-1.0 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
In-situ Natural Material
17/ 0.3-1.0 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
18/ 0.3-0.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
20/ 0.3-05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Guideline 1 NA NA NA NA NA
Guideline 2 10 50 200 10 NA
Notes:
Guideline 1 and 2 - Refer to Table 3 of the report
Bold Exceeds Guideline 2.
NA Not Applicable

Table 9 - Results of Laboratory Analysis of
Stockpile Material for PCB, PAH and total Phenolics

Total |Benzo{a) PAH Tota!
Sample ID PCB pyrene Phenolics
P (mgl | (mgl ko)
(mg/ kg) | (mo/ kg)| o}
Overburden Stockpile
5/03-05 <0.1 <0.050 <0.1 <5.0
77103-05 <0.1 <0.050 <0.1 <5.0
8/1.8-2.0 <0.1 <0.050 <0.1 <5.0
10/0.3-05 <0.1 <0.050 <0.1 <5.0
13/0.8-1.0 <0.1 <0.050 <0.1 <5.0
15/0.8-1.0 <0.1 <0.050 <0.1 <5.0
21/0-03 <0.1 <0.050 <0.1 <3.0
21/08-1.0 <0.1 <(.050 <0.1 <5.0
In-situ Natural Material
17/ 0.3-1.0 <0.1 <0.050 | <0.10 <5.0
18/ 0.3-0.5 <0.1 <0.050 | <0.10 <50
20/ 0.3-0.5 <0.1 <0.050 | <0.10 <5.0
Guldellne 1 NA NA 0.95-5.0 NA
Guideline 2 10 1 20 70
Notes:
Guideline 2 - Refer to Table 3 of the report
Bold Exceeds Guideline 2.
NA Not Applicable
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10.4 QA/QC Procedures and Results

Quality assurance/quality control procedures comprised an integral part of this Preliminary
Assessment, and included both field and laboratory QA/QC procedures (see Appendix |).

11.  DISCUSSION

111 Review of Available Site History Information

The 1947 aerial photograph shows that the subject site and surrounding area was largely
open grassland, with the exception of the area to the north east which was divided into
paddocks that had been tilled. The results of the title deeds search illustrate that the site
was used for agricultural purposes, probably grazing, up until 1955.

Lot 2 DP 262213 was purchased by Burfield Pty Limited (later known as Ray Fitzpatrick Pty
Limited) in 1955. The subject site, Site A, is a portion of Lot 2 DP 262213, located in the
central, western portion of the Lot. A quarry commenced operation on the eastern half of
Lot 2 DP 262213 and the adjacent property to the east, Lot 1 DP 400697, in the 1950's.

By 1970 an extensive quarry pit had been excavated to the east of the site and office
buildings, plants and stockpiled material were located to the south of the quamy. A
significant volume of overburden, presumably from the quarry, had been placed on the
northern portion of Site A. In the 1986 aerial photograph the quarry had been extended
both laterally and vertically. In addition, the stockpiled material on Site A had extended to
the southern portion of Site A.

The site appeared relatively unchanged in the 2002 aerial photograph with the exception of
the removal of small sheds which are believed to have stored explosives for quarrying
activities. It is understood that the quarry has been operational since the 1950's and it is
considered that overburden was placed on the stockpile since the commencement of

quarrying activities.

Prefiminary Contamination Assessmen! of Stockpiled Material and General Land Quality Project 43756A
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The potential contaminants associated with the site are:

+ Fertilisers and pesticides associated with agriculturai activities; and

* Heavy metals, TPH, BTEX, PAHs, solvents and asbestos, associated with the dumping
of material on the overburden stockpile.

A number of environmental assessments have been undertaken on the surrounding quarry
area by other consultants, assessing the potential of quarry activities to impact the
surrounding area. A sampling and analytical regime was undertaken by others which
comprised the collection of soil and surface water samples from drainage lines, reservoirs
and soil samples from locations surrounding the quarry site. The results indicated that
sediment samples along drainage lines and reservoirs contained heavy metal
concentrations above the adopted guideline threshold. It is noted that Quarry operators
Hanson Operations, have undertaken a poliution reduction programme with the DEC that
monitored the waters discharging from the site and no ‘Notices’ have been issued regarding
this matter.

Following the above mention investigation, additional fieldwork was undertaken at discrete
locations on the quarry site, including the asphalt plant, Pioneer Road Services section, the
overburden stockpile (Site A) and the quarry pit. The results indicated that significant
contamination occurred at discrete locations, including the workshop area, the tank farm
and the kerosene wash down area. These contaminated areas are not located within Site
A, the area being assessed in this current investigation.

No signs of waste material were noted on the overburden stockpiled material during ADI's
1998 investigation. The samples were compared with 'background’ samples collected from
Area 3, located to the south of Site A, which has remained unaffected by quarrying
activities. With the exception of nickel concentrations, the overburden samples were found
to be consistent with contaminant concentrations found in the '‘background’ samples from
Area 3. However, it is noted that the elevated nickel concentrations in the overburden
stockpile samples were found to be consistent with the nickel concentration of two natural
breccia samples collected from the adjacent quarry.

Preliminary Conlamination Assessment of Stockpited Matenal and General Land Qualily Projsct 43756A
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11.2  Overburden Stockpile Assessment

The analytical results indicate that the heavy metal and PAH concentrations of the
overburden stockpile material, that was sourced as VENM from the quarry area are within
Australian background ranges.

It is noted that one sample (15/0.8-1.0) recorded a concentration of nickel (100 mg/kg)
above the NSW DEC provisional phototoxicity-based investigation levels (60 mg/kg).
However, it is noted that the nickel concentration is within the DEC Health based
investigation levels for residential use (600 mg/kg).

The elevated nickel concentration is consistent with the nickel concentration of material
collected from the adjacent quarry in the Stage 2 investigation by ADI (1998). On this basis,
the nickel concentration 100 mg/kg in sample 15/0.8-1.0 is considered to be representative
of background concentrations of natural material sourced from the adjacent quarry. Nicke!
is a common element in basic igneous rocks with local dolerites understood to have levels
>360 mg/kg, with chromium >550 mg/kg, and copper >100 mg/kg.

The selected samples analysed for TPH, BTEX, PCB, PAH, OCP, OPP and phenol were
found to be below laboratory quantification limits, indicating that the VENM-sourced
material, located within the top 2.8 m of the stockpile, has not been contaminated during
handling or whilst stored on the stockpile.

No signs of anthropogenic inclusions were noted at the time of field work and on this basis,

asbestos was not analysed.

11.3 Preliminary Assessment of In-situ material

The concentration of selected samples analysed for heavy metals were found to be within

the Site Assessment Criteria for residential sites with accessible soil. On this basis, the
subsurface soils analysed are not considered to be contaminated.
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The soil samples submitted for laboratory analysis reported TPH, PAH, BTEX, OCP, OPP,
PCB and Phenols concentrations below the practical quantification limit. Hence the
concentrations for all of these compounds were within the Site Assessment Criteria for
residential sites with accessible soils.

12. CONCLUSIONS

The analytical results were found to be below the adopted threshold criteria for both the
stockpile and the in-situ material. On this basis, the stockpiled material, which was sourced
as VENM from the quarry is considered suitable for off-site re-use as VENM fill. However, it
is noted that the assessment of the stockpile was limited to the top 2.8 m of the stockpile. If
material different to that described in the test pit logs, or if material showing signs of
contamination (identified by odours, stains, or anthropogenic inclusions) is encountered
additional testing shall be required. lrrespective it is recommended that additional samples
are collected and analysed on a regular basis (and prior to removal) as the stockpile is
progressively excavated for any off site use.

The preliminary analysis of in-situ material indicates that the site is suitable for commercial/
industrial use. However, following the removal of the stockpiled matenal it is recommended
that additional field work and laboratory analysis and reporting are undertaken to a level
commensurate with the site area intended for redevelopment and according to relevant
published guidelines.

13. LIMITATIONS OF THIS REPORT

The scope of the site assessment activities and consulting services undertaken by DP were
limited to those detailed in the proposal dated 20 January 2006 and by the accompanying
conditions of engagement.
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DP’s assessment is necessarily based upon the result of a limited site investigation and the
restricted programme of surface and subsurface sampling, screening and chemical testing
which was set out in the proposal. DP cannot provide unqualified warranties with regards to
contamination nor does DP assume any liability for site conditions not observed or
accessible during the time of the investigations.

Despite all reasonable care and diligence, the ground conditions encountered and
concentrations of contaminants measured may not be representative of conditions between
the locations sampled and investigated. In addition, site characteristics may change over
time due to activities such as spillages of contaminating substances. These changes may
occur subsequent to DP's investigations and assessment.

This report, its associated documentation and the information herein have been prepared
solely for the use of Dial A Product Pty Lid. Any reliance assumed by third parties on this
report shall be at such parties’ own risk.

DOUGLAS PARTNERS PTY LTD

Reviewed by
Catherine Karpiel Lindsay Rockett
Environmental Scientist Senior Associate
J M Nash
Principal
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NOTES RELATING TO THIS REPORT

Introduction

These notes have been provided to amplify the
geotechnical report In regard to classification methods,
specialist field procedures and certain matters relating to
the Discussion and Comments sectlon. Not all, of course,
are necessarnily relevant to all reports.

Geolechnical reports are based on information gained
from limited subsurface test boring and sampling,
supplemented by knowledge of local geology and
experience. For this reason, they must be regarded as
interpretive rather than factual documents, limited to some
exten| by the scope of information on which they rely.

Description and Classification Methods

The methods of description and dassification of soils
and rocks used in this report are based on Australian
Standard 1726, Geotechnical Site Investigations Code. In
general, descriptions cover the following properties -
strength or density, colour, structure, soll or rock type and
inclusions.

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

Soll Classification Particle Size
Clay less than 0.002 mm
Silt 0.002 to 0.06 mm
Sand 0.06 to 2.00 mm
Gravel 2.00 to 60.00 mm

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

Undralned

Clasesification Shear Strength kPa

Very soft less than 12

Soft 12—25

Firm 25—50

Stiff 50—100

Very stiff 100—200

Hard Greater than 200

Non-cohesive sofls are classified on the basis of relative
density, generally from the resutts of etandard penetration
tests (SPT) or Dutch cone penetrometer tests (CPT) as
bslow:

SPT CPY
Relative Denslty “N” Value Cone Value
(blows300 mm} (g, — MPa)
Very loose less than § less than 2
Loose 5—10 2—5
Medium dense 10—30 5—15
Dense 30—=50 15--25
Very dense greater than 50 greater than 25

Rock types are classified by their geological names.
Where relevant, further information regarding rock
dassification is given on the foliowing sheet.

Sampling

Sampling is camied out dunng drlling to allow
engineering examination (and laboratory testing where
reguired) of the soil or rock,

Distubed samples taken during drilling provide
information on colour, type, inclusions snd, depending
upon the degree of disturbance, some information on
sirength and structure,

Undisturbed samples are taken by pushing a thin-walled
sample tube inlo the scil and withdrawing with & sample of
the soll in a relatively undisturbed state. Such samples
yield information on structure and strength, and are
necessary for laboratory determination of shear strength
and compressibility. Undisturbed sampling is generafly
effective only in cohesive soils.

Details of the type and method of sampling are given in
the report.

Drilting Methods.

The following is a brief summary of drilling methods
currently adopted by the Company and some comments
on their use and application.

Test Pits — these are excavated with a backhoe or a
tracked excavator, allowing close examination of the
in-situ soils if it is safe to descent into the pit. The depth of
penetration is limited to about 3 m for a backhos and up lo
6m for an excavator. A potential disadvantage is the
disturbance caused by the excavation.

Large Diameter Auger {eg. Pengo) — the hole is
advanced by a rotating plate or short spiral auger,
generally 300 mm or larger in diameter. The cuttings are
retumed fo the surface at intervals (generally of not more
than 0.5m) and are disturbed but usually unchanged in
molsture content. Identification of soil strata is generally
much more reliable than with continuous spiral flight
augers, and is usually supplemented by occasional
undisturbed tube sampling.

Continuous Sample Drilling — the hole is advanced
by pushing a 100 mm diameter socket into the ground and
withdrawing it at intervals to extrude the sample. This is
the most reliable method of drilling in soits, since moisture
content is unchanged and soil structure, strength, efc. is
only marginaily affected.

Continuvous Spiral Flight Augers — the hole is
advanced using 80—115 mm diameter continuous spiral
flight augers which are withdrawn at intervals to allow
sampling or in-situ testing. This ie a relatively economical
means of drilling In clays and in sands above the waler
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table. Samples are retumned to the surface, or may be
collected after withdrawal of the auger flights, bul they are
very disturbed and may be contaminated. Information
from the drilling (as distind from specific sampling by
SPTs or undisturbed samples) is of relatively lower
refiability, due to remoulding, contamination or soflening

of samples by ground water,

Non-core Rotary Drlling — the hale is advanced by a
rotary bit, with water being pumped down the drill rods and
retumed up the annulus, camying the drill cudtings, Only
major changes in stratification can be determined from the
cuttings, together with some information from ¥eel' and
rate of penetration,

Rotary Mud Drilling — similar to rolary drilling, but using
drilling mud as a circulating fiuid. The mud tends to mask
the cuttings and reliable identification is again only
possible from separate intact sampling (eg. from SPT).

Continuous Core Drilling — a continuous core sample
is obteined using a diamond-tipped core barrel, usually
50 mm intemal diameter. Provided full core recovery is
achieved (which is nol always possible in very weak rocks
and granular soils), this technique provides a very reliable
{but relatively expensive) method of investigation,

Standard Penetration Tests

Standard penelration tests (abbreviated as SPT) are
used mainly in non-cohesive soils, but occasionally also in
cohesive soils as a means of determining density or
strength and also of obtaining a relatively undisturbed
sample. The test procedure is described in Australlan
Standard 1288, "Methods of Testing Soils for Engineering
Pumoses” — Test 6.3.1,

The {est is camied out in a borehole by driving a 50 mm
diameter split sample tube under the impact of a 63 kg
hammer with a free fall of 760 mm. [t is normal for the
tube Lo be driven in lhree successive 150 mm increments
and the ‘N’ value is taken as the number of blows for the
last 300 mm. In dense sands, very hard clays or weak
rock, the full 450 mm penetration may not be pradicable
and the test is disconlinued.

The test results are reported in the following form.

+ In the case where full penstration Is obtained with
successive blow counts for each 150 mm of say 4, 6
and 7

as 46,7
N=13

¢ In the case where the test is discorfinued shor of full
penetration, say after 15 blows for the first 150 mm and
30 blows for the next 40 mm

as 15, 30/4¢ mm.

The results of the tests can be related empirically lo the
engineering properties of the soil.

Occasionally, the test method is used to obtain samples
in 50 mm diameter thin walled sample tubes in days. In
such circumstances, the test results are shown on the
borelogs in brackets.

Cone Penetrometer Testing and Interpretation

Cone penetrometer testing (sometimes refemed to as
Dutch cone — abbrevialed as CPT) described in this
reporl has been carmied out using an electrical friction cone
penetrometer. The test is described in Australian Standard
1289, Test 6.4.1.

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

As penetration occurs (at a rate of approximately
20mm per second) the information is plotted on a
computer screen and at the end of the test is stored on the
computer for later plotting of the results.

The information provided on the plotted results
comprises: —
 Cone resistance — the aciual end bearing force divided

by the cross sectional area of the cone — expressad in

MPa.

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

» Frictlon ratio — the ratio of sieeve friction to cone
resistance, expressed in percent,

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

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

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

G (MPa) = (0.4 to 0.6) N (blows per 300 mm)

in days, the relationship between undrained shear

strength and cone resistance is commonly in the range:—
g = (1210 18} ¢,

Interpretation of CPT valves can also be made o aliow
estimation of moduus or compressibility values to allow
calculation of foundation settiements.

Inferred stratification as shown on the attached reports
is assessed from the cone and friction traces and from
experience and information from nearby boreholes, etc.
This information is presented for general guidance, but
must be regarded as being fo some extent interpretive.
The test method provides a contiuous profile of
engineering properties, and where precise information on
soil classification is required, direct drilling and sampling
may be preferable.
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Hand Penetrometers

Hand penetromedler lests are camied out by driving a red
into the ground with a falling weight hammer and
measuring the blows for successive 150 mm increments
of penelration. Normally, there is a depth limitation of
1.2m bul this may be extended in certain conditions by
the use of extension rods.

Two relatively simllar tests are used,

s Perth sand penetrometer — a 156 mm diameter fial-
ended rod is driven with a 9kg hammer, dropping
600 mm (AS 1280, Test6.3.3). This fest was
developed for testing the density of sands (originating in
Perth) and is mainly used in granular soils and filling.

» Cone penetrometer (somefimes known as the Scala
Penetrometer) — a 16 mm rod with a 20 mm diameter
cone end is driven with a 9kg hammer dropping
510 mm (AS 1289, Test 6.3.2). The test was developed
initially for pavement subgrade Iinvestigations, and
publishad comelations of the lest results with Califomia
bearing ratio have been published by various Road
Authorities.

Laboratory Testing

Laboratory testing is camied oul in accordance with
Australian Standard 1289 “Methods of Testing Soil for
Engineering Purposes”. Details of the test procedure used
are given on the individual report forms.

Bore Logs

The bore logs presented herein are an engineering
and/or geological interpretation of the subsurface
conditions, and their reliability will depend to some extent
on frequency of sampling and the method of diilling.
Ideally, continbous undisturbed sampling or core drilling
will provide the most reliable assessment, but this is not
slways pradicable, or possible to justify on economic
grounds. In any case, the boreholes represent only a very
small sample of the total subsurface profile.

Interpretation of the Information and its application to
design and construction should therefore take into account
the spacing of borehales, the frequency of sampling and
the possibility of other than ‘straight line' variations
between the boreholes,

Ground Water
Where ground water levels are measured in boreholes,

there are several potential problems;

« In low permeability soils, ground water elthough present,
may enter the hole slowly or perhaps not at all during
the time it is left open.

* A localised perched water table may lead to an
eroneous indication of the true water table.

s Water table levels will vary from time to time with
segsons or recent weather changes, They may not be

the same at the time of construction as are indicated in

the report.

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

More reliable measurements can be made by installing
standpipes which are read at intervals over several days,
or perhaps weeks for low permeability soils. Piezometers,
sealed in a parficular stratum, may be advisable in low
permeability solls or where there may be interference from
a perched water table.

Engineering Reports

Engineering reports are prepared by qualified personnel
and are based on the information obtained and on curent
engineefing standards of interpretation and analysis.
Where the repart has been prepared for a specific design
proposal (eg. a three storey building), the information and
imterpretation may not be relevant if the design proposal is
changed (eg. to a twenty storey buliding). if this happens,
the Company will be pleased to review the report and the
sufficiency of the investigation work.

Every care is taken with the report as it relates to
interpretation of subsurface condition, diecussion of
geotechnical aspects and recommendations of
suggestions for design and construction. However, the
Company cannot always antidpate or assume
responsibility for:

» unexpected variations in ground conditions — the
potential for thie will deperid partly on bore spacing and
sampling frequency

= changes in policy or interpretation of pdlicy by statutory
authorities

» the actions of contractors responding to commercial

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

Site Anomalles

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

Reproduction of Information for
Contractual Purposes

Atterttion is drawn to the decument “Guidelines for the
Provision of Geolechnical Information in Tender
Documents”, published by the Institution of Engineers,
Australia. Where information obtained from this
investigation Is provided for tendering purposes, it is
recommended that all information, including the written
report and discussion, be meds available. In
circumsiances where the discussion or commenis section
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is not relevant to the contractual situation, it may be
appropriate to prepare a specially edited document. The
Company would be pleased to assist in this regard and/or
to make additional report copies available for contract
purposes at a nominal charge.

Site Inspection

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

Copyright © 1998 Douglas Pariners Ply Ltd
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Dete/Time 21-Feb-2006  DB:10 AM
User STANNER
Report RMGWOO1D.QRP
Exccutable SVGS\PRODI2VGround exe O e
Exc Datc :18-Apwr-2005 EEAATNENT OF KiT.M. IESOPOES
System Groundwaler
Database Edbp
DEPARTMENT OF NATURAL RESOURCES
Work Summary
GW018361 Converiad From HYDSYS
License :10BLO10545
Anthorised Purpose(s) Inteoded Purpose(s)
Work Type :Borc open thru rock AQUACULTURE WASTE DISPOSAL
Work States {Unknoown) WASTE DISPOSAL
Construct. Method :Cable Tool
Owaer Type Privile
Commenced Dale : Final Depth : 21750m
Coampletion Date 01-Jan-1961 Drifled Depib : 21790 m
Contractor Name :
Drlller:
Property : - N/A Standing Water Level :
GWMA 60 - SYDNEY BASIN Salinity : {Unknown)
GCW Zouwe : - Yield :
Site Detalls
Site Chosea By County Parish Portion/Lol DP
Form A :CUMBERLAND ROOTY HILL 16)
Litensed :CUMBERLAND ROOTY HILL PT21
Reglon :10 - SYDNEY SQUTH COAST CMA Map 5030-2N PROSPECT
River Bagin 2212 - HAWKESBURY RIVER Grid Zone 56/1 Seale 11:25,000
Aren f Divtrict
Elevation ; Northing 6259575 Latjcude (S) 33° 4T 6"
Elevation Souree {Unknown) Easring 300510 Loagitade (E) :150° 50" 43°
GS Map 005604 AMG Zone 156 Coordinate Searce ;3D., ACC.MAP
Construction Hegative daptres Indraste Abova Graund LvetH-Hole:P-Pips;00-Ouiside Dismsiari. nsids Dismater,C-Comented;SL-Skil LungthAperhury:G5- Grain &2v;0-Ouanfity
A P Compenmi Tym Fraan {m} To(m) OD{mm) 0 () laterval Dptalls
1 1 Cuig Tirwcted Stenl 0.00 .10 203 Swpended i Clemps
Water Bearing Zones .
From (m) To{m) Thickness jm) WBZ Type EWL (m) DO.L (=) Yild (LA} FoleDepth(m)  Duration (hr) Sallaley (gL}
No Water Bearing Zone Details Found)
Drillers Log
Frem(m)  Te(m) T¥irkans(s) Dyilisrs Devcription Gralagleal Coammicnty
0,00 14.02  14.0Z Topooil Clay Fipabdl
14.02 16.43 2.47 hasalt Basalt
16.43 45,71 23.27 3halw Gray Shals
45.72 0,95 15.44 Shale Light Grey abale
0,96 61,56 0_60 Shale Gray Shale
£1.%4 64,00 2.44 Bamalt Baealt
84.00 12,54 .54 3hale Black shale
2,54 92.04 19.50 Shale Grey Shale
82,04 0. 06 '1.92 Sandstone Sandstons
#%$.06 137,08  D9.10 Shals Geay Ghals
137,16 150,07 13.71 Shale Grey Shale
15¢.87 194.49 4).5% dandatooe White Sandstone
9440 19200 1,321 Bhale Gray Shale
19568 217.62 21.94 Sangstons White Sandstona
17,62 111.8) 0.31 Shale Gray Shals
Pumping Tests - Summaries
Puraping Tew Ty Dt Duratim AWL (m) DOL (&) Yiid(LA) Tatsks Depile () Test Methed Te Memure Woter Lawel  To Mrmmra Dlschorgy  Twatd By
by
Singic-Rate Pomyping T Of-Jaa-196) ;.2 .5 [+ Bailer
Pumping Tests - Readings
Fumpiug Test Type Date Time (ming) S W.L (m) DDL. (=) ViAd (L4) Inmke Depeh () Teel Meibod T Metawrs Watey Lyvel  To Meawre Dpchasge  Tented By
{No Pumping Test Reading Detalls Found)
Chemical Treatment
Trotment Mrthwd Darathen Saccens
No Chermical Treatment Dutails Found)

Warnlog Ts Cilents: Thir vuw dats hat besm pwopplird v o Dypurimast of Load asd Wettr Cyaorryntivn (DLWC) by drillors, licennoes smd affurr mmrem, The DLWE docs net vErify she sezitrney of this dain,
The datn b prasested Gor we by 790 ol your own rlsk. You shasld coamlder verifyiag fhls dats before redyleg on it Professinial Sydrogectagieal advice shoald bt somght In Interprziiag woul salng this datn,
1



DEPARTMENT OF NATURAL RESOURCES
Work Summary

GW018361 Cormverted From HYDSYS
Development
Mehed Time Tolaw Other Davalogment Methad
{No Development Deialfs Foundd)
Remarks

*a+ End of GWO1B361 ***

Warning To Clieats: This raw dats ke been repplied (o the Deprrimrn! of Land acd Water Conpervartion (DLWC) by #riders, Mosdom mid stber seurors. Tha DLWCE dar met verily e scxurary of this duta,
The datx s preavaied far wae by you nt your rwn rbk You k] coasider varifyluy this dora Weftrs relying on fi. Frefoyiomal iydrogualeglenl sdvite thetild be rmsghi b loterprating and madng ikl data,
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DEPARTMENT OF NATURAL RESOURCES

Work Summary
GW028414 Camverted From HYDSYS
Lleense :10BLD20250
Authorised Parpose(s) Intended Purposs(s)
Work Type :Well JRRIGATION IRRIGATION
Work Statns :Supply Obtained
Constract, Method :Rotary
Ovwaer Type Privaie
Commenced Dale : Fioal Depth @ 6.00m
Complction Date :0]-Mar-1966 Drilled Depth : 610m
Confractor Name :
Driller :
Property: - N/A Stnding Water Level :
GWMA :603 - SYDNEY BASIN Salinlty : {Unknown)
GW Zooe ¢ - Yield
Site Detalls
Slte Chonen By County Parish Portion/Lot DP
Form A CUMBERLAND MELVILLE 14
Licensed TUMBERLAND MELVILLE 3 752041
Region ;10 - SYDNEY SOUTH COAST CMA Map $030-2N PROSPECT
Rlver Bagln 212 - HAWKESBURY RIVER Grid Zove :56/] Scale :1:25,000
Atca / District :
Elevation : Northlag 6259470 Latitude () 33° 47T 8"
Elcvation Source :(Unknown) Easting 298550 Loogitude (E) :150° 49 27"
GS Map D056D4 AMG Zone ;56 Coordinate Spuree 5D, ACC.MAP
Construcﬁon Negatve deptha Indicats Abowe Gresind LavedH-Hale: P-ipo; 00-Ouside DismeiartD-insids DistrteriC-Camerind: BL-Siol Length:A-Aperture;G §-Grain S1e:0-Chanily
H P Comppiod Trpe Frem (m) Te{m) OD(mm) M jmm) Twtorval Doteily
1 ) Coisg Comareis Cylader 0,00 (L T T (Unknoim)
Water Bearing Zones
From (m} Te {m) Thicknee (m) WEZ Type SWL(m} DDL(m YoM (LA}  HelDepth{a) Darstian fhr) Satiniry (rgfL)
5m 90 000 Practared 380 {Usknawn)
Drillers Log
Pormm {rn} To(m) Thikma(m) Drillers Desrription Ganlegiral Cammests
.00 3.56 3.66 Clay el
3.8 §.10 2,44 Shala Jofit Brokab Shalu
0.10 4.11 0.01 Shals Gray Hard Shale
Pumping Tests - Summaries
Pruiplag Tesl Type Daw Dwration EW.L () DD.L {m) Yot (L4) Tatake Depth (m) Test Methed ToMenmare Water Leved T Meaaurs Discharge  ‘Tested By
hr)
Singte-Tazs Pussging Test 0121966 & 190 (Urtkpowry
Pumping Tests - Readings
Prmpliag Tes! Trpe sty Time{mimp) SW.L (u} D.D.L(m) Yirld(Lh) Lutake Depth (o) Tast Motbed ToMaxmr Water Lavel Yo Memere Dimbarge  Tested By
{No Pumping Test Reading Detaily Found)
Chemical Treatment
Tratnoat Methad D rutiga Eotien
{No Chemical Treatmeni Detalls Found)
Development
Mathed Th Taken Oty Deevelopmnent Methed
{No Development Details Fosmd)
Remarks
v Eod of GW028414 o+

Waraisg To Clenin This raw 852 hiy been suppllel 10 [h¢ Departroent of Lond and Water Compervation (DLWC] by drilars, Homaems md sther murces, The DLWE dous 3ul varily the mrteraey of this dais.
“The duis is presentexd for way by yom AF pooir 2w k. You should ronsider verdfylng vl dnia befoss relylog w is Profouional byd regealegienl sdbvice thewld bs seuphi Is interpreiing snd ey this dans



DEPARTMENT OF NATURAL RESOURCES

Work Summary
GW028415 Canvereed From HYDSYS
Lirense 110BLO20249
Authorked Porpose(s) Totended Purpose(s)
Work Type :Weli TRRIGATION IRRIGATION
Werk Statos ;Supply Obuined
Consiruet, Method :(Unknown)
Owner Type :Private
Commenced Date ¢ Flaal Depth : 0,00
Completion Date :01-Mar-1966 Drilicd Depth : 7.60m
Conlractor Name :
DriHer :
Property : - N/A Stmnding Water Level :
GWMA 603 - SYDNEY BASIN Salinlvy : Bruckish
GW Zoac: - Yield :
Site Detalis
Site Chosen By Cously Parish Porticn/Lot DP
Form A :CUMBERLAND ROOTY HILL 13
Licensed :CUMBERLAND ROOTY HILL 18 752052
Hegion :10 - SYDNEY SOUTH COAST CMA Map 5030-2N PROSPECT
River Bagn :212 - HAWKESBURY RIVER Grid Zone 56/1 Scale 71:25,000
Area ! Distriel ¢
Elevation : Northling 6260200 Latitude (8) 33* 46' 44"
Eievation Source {Unknown) Easting 296585 Longitade (E) :150* 48 27"
GS Map D0SAD4 AMG Zone :56 Coordioste Source 35D, ACC.MAP
JD-teicta D nC-Comanied SI -Siol Langth:A- Aperturo;G:8-Grin Slze;0-Guardty

Consfmcﬁon Negative dephhs indcate Above Ground Level:H-Hole;P-Pipe,00-Outelde D

H P Cenpmest Trpe From (m) Te(m) OD (mm) I (on) keiorval Dol
| Backfi Backon 000 160 1065
I 1 Cmimg Comcrete Cytnder 090 2m 1065 (Unkaows)
Water Bearing Zones
From |m) Te (m) Thickmm (m) WEZ Typs EWL(m)  DDL (m) Yid (Ls)  FeleDypth (m) Dursthos (e Sxtialry (mg/L)
3 450 1,50 UncasanEdutrd (Uskngwn}
740 7 0,60 Pracrured {Usknows)
Drillers Log
From {w) To(w) Thkcborm(e} Drilars Gealsgical Camminng
0.00 .01 ¥,41 Loawm Sandy Marwriod
0.61 303 1.44 Clay clay
3.0 .09 1.03 Gravel Clayay Sandy Grawal
4.18 T.82 2.74 bhalw 3oft Broken Weter Sopply Shals
T.62 T.64 .02 Shals Gray Hard ihale
Pumping Tests - Summaries
Puthplog Tat Ty Dats D-uﬁ.m S.W.L (=) DD.L jm) Yild(Lh)} Taraly Deph (M) Test Mealhmd TaMessers Witer Lewl  ToMoamnbDbdargs  Toupd By
Single-Tatx Pumpicg Tt 01-Mar- 1966 ! 110 (Uskmown)
Pumping Tests - Readings
Temgleg Tat Trpe Datr Tiow {mins) SW.L (m) DOL (&) Vi (LA) latade Depih (m) Tot Mediod Tobleire Water Levd  To Mmumry Discharge  Tosted By
{No Pumping Test Reading Detallt Found)
Chemical Treatment
Trestewnl Method Durtlen Settw
(No Chemical Treatment Delalls Found)
Development
Mubst Time Takm Other Developmonr Medbiod
(No Developmens Details Found)
Remarks
+44 End of GWOIB4IS ***

Warning Ta Clents: This raw date bay bats aapphled 1o (e Depiritient of Lind aod Walsr Compervation (DLAYC) by drillers, liommrss and sther sowion, The DLWC dowx hel vorily le sitarscy of tils dats.
Thu dets b prasauted br nse by you wi yowr ows righ, Yoo sboald cymyler verifying this dots befare relying en ji. Profesional hpdregenkgies] advice showhd be youghl in nterpreting and paing this datu.
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DEPARTMENT OF NATURAL RESOURCES

Work Summary
GW101082
Licensc :00BL157654
Awtborised Purpose(s) Intended Porpose(s)
Work Type :Bore MONITORING BORE TEST BORE
Work Status 2{Unknown)
Construct. Meihod Percossion
Owner Type :
Commenced Date : Fina] Depth ¢ 4030 m
Completion Date :27-Muy-1996 Drilied Depth :
Cootractor Name :INTERTECH DRILLING
Driller :
Property: - N/A Stapding Water Level : 1243 m
GWMA ; - Sallolty :
GW Zonc; - Yield ;
Site Detalls
Site Chosen By County Parbsh Portion/Lot DP
Form A :
Licensed :CUMBERLAND MELVILLE 93 8368341
Reglon :10 - SYDNEY SOUTH COAST CMA Map
River Basln ; Grid Zone : Scale :
Area [ Distrig)
Elevation : Northiog $255728 Latitude (8) :33° 49" 8*
Elevation Source : Easting 296005595 Lougliude {E) ;150" 47 47*
GS Map: AMG Zoae 56 Coordlmate Souree :
Construction M dehnindoia Ao Ground Levs!H-Hofe P-ipe;00-Outsis Disrewtor;|i-traice Dlarmetnr;C-CamantadiBL5iot LengihtA-Apernurs; G5 -Grakn Sizer 0-Guany
H T Compemmi Type Frem (m) To{w} OD (ww) D (mm) Iovel Dt
1 Hok Hoke 000 4038 15% Othar
1 1 Caimg rv.C $m 2030 50 C:02m
I | Opsg S 30,42 ».i0 A {Unkrown); PYC Clats 18
I Acnala (Urkpows) 000 0.00 (Unkmnien); €S: 2mn
Water Bearing Zones
From () Tom} Thlchusas fm) WBZ Type SW.L(a) DDL (=} Vil (Lh)  Hel Depih (=) Durstion (ir) Kallaity {mpil)
{No Water Bearimg Zone Deiails Found)
Drillers Log
Fam{m)  Té(m) Tickms(n} Drilerr Docriplh Gewlag/eal Conments
q Materia)
(No Drillers Log Detallx Fonnd)
Pumping Tests - Summaries
Pumping Tet Type Drfa Dansten  SW.L.{m) D.D.L {m) Vit (Lh) Intaka Depih (m) Tes Mabod TeMesaors Watay Level  To Memurs Diachorge Tumed By
)
(No Pumping Tesi Summary Deails Found)
Pumping Tests - Readings
Pampiog Test Type Date Time (rmlos) SW.L (o) DOL (m) Yied (Lh) Llatais Deplh () Tal Mesiad ToMesmm Water Lewel  To Mmoo Dicharge  Tested By
{¥o Pumping Tast Reading Details Found)
Chemical Treatment
Tresbwmi Method Duratlen Sucorm
{No Chemical Treaiment Delails Found)
Development
Merked Time Takea Other Developmani Muthed
{No Development Details Found)
Remarks
Bare i callad BH4-R.
%k End of GWI101082 =*+

Warning To Clients: Thls raw dats hew beve supplied o the Depariment of Lasd ond Waisr Costarvnting (DLWLE) by drilicrs, (loommet snd ethar selirces. The DLW duas nai varify ine scoerscy of thix dags,
Thedatn s prrveared for am by you ot your ewn riek. You should eumsidor verifyiog this dats befare relying on i, Prefrasionsl bpdregaslagicsl pdvive should be seught ko Interpreting and suiag dhle aduis,



DEPARTMENT OF NATURAL RESOURCES

Work Summary
GW101085
License :10BLJ57654
Aonthorised Purpose(s) Imtended Purpose(s)
Work Type :Bore MONTTORING BORE TEST BORE
Work Statas {Unknown)
Consiruet, Method Percussion
Ownoer Type ;
Commenced Dale : Final Depth : 99.30m
Completion Date :30-Muy-1996 Drilled Depth :
Contractor Name :INTERTECH DRILLING
Driller ;
Property : - N/A Standing Water Level :
GWMA : - Salfnity ;
GW Zone : - Yield :
Site Details
Slic Chosen By Coonty Parish Portion/Lot DP
FormA:
Licensed :CUMBERLAND MELVILLE 93 838541
Reglon :10 - SYDNEY SOUTH COAST CMA Map:
River Bagin ; Grid Zone : Secale :
Area/ Distriet ;
Elevation ; Nerthing 5255599 Latitude (5) :33*4% [2°
Elevation Sopree ; Earting 295752.456 Loagliude {E) :150° 47 37
GS Map: AMG Zone :56 Coordinate Souree
Construction M« deshaindcate Above Grousd LevelH-HoliP-Pips;00-Outside Dismater; [D-inaide Dismeler;C-Cormaried: S1L-Sini Langth;A-Aparture:G5-Grain Bize'Q-Ouantily
H P Cemprarsi Type Frum (m) To(m) OO {mm} @ () Isterval Drtalh
1 File Fala 0.0 92.30 1 Otinr
1 1 Copy VL. 017 %30 50
1 i Sevem ».30 LI “ (Unhnown); PVC
1 Asonuhm (Unliroen) TI.00 .30 (Unkeerwnl; G5 2mm
Water Bearing Zones
Prom (m) To(m) Thichsen (M) WRZ Typy SW.L(m) DL (m) Vil (L) ote Depili (m)  Deratiom thr) Satinity (mg/L}
{Ne Water Bearing Zona Detallr Found)
Drillers Log
From [m} Te(m) Thickntw(m) Deiliery Dencriptien Cullgul Cosmmert
(N Drilfers Log Details Found) "™
Pumping Tests - Summaries
Puxiping Tet Typr Dwie Darsties  S.W.L.(m) D.D.L,(m) Vi (LA} Ioiske Deprl {m) Tert Merhod To Manor Water Level  To MemareDimhargt  Taried By
e
(e Pumping Teu Summary Delails Found)
Pumping Tests - Readings
Pamiplig Tos Type Duir Thne [w) S WL {m) D.DL {m) Yiald (L&) Telalw Depth (m) Tot Methad Te Maasars Watir Level T Magure Dhcharge  Teded By
(No Pumping Test Reding Detatls Found)
Chemical Treatment
Trontment Method Durailon ey
No Chemical Treatment Details Found)
Development
Mrihod Tise Takem Other Development Methed
(Mo Development Detalls Found)
Remarks
Form A Ramarks;
Bore culied BH-16H

“** End of GW101085 +*»

Warning Te Cilsmts: This eaw dnis has bres m pptied ta (he Department of Laad sad Water Conssrvation [DLWC) by delitcrs, Bemases sad #thor svsrees. The DLW do wal werily Lm moensucy uf thin dotn,
The datn i preseaied for aor by you o yume own risk You should eunsider veriying this dutu hefore wlying on 11 Profesrional bydregrolagical advice shatd o mwpht 5 intarpretiag and wring il dats.



DEPARTMENT OF NATURAL RESOURCES

Work Summary
GW101086
Licesse :10BL157654
Authorised Purpoae(s) Intended Porpose(s)
Work Type :Berc MONITORING BORE TEST BORE
Work Statay {Unknown)
Consiroct. Method Percassion
Owoer Type :
Commenced Date : Fipal Depth : 69.70m
Completion Date :29-May-1996 Drilled Depih ;
Contractor Name :INTERTECH DRILLING
Drifler =
Praperty ; - N/A Standlog Water Level ©
GWMA: - Salinity :
GW Zoope : - Yield :
Site Details
Site Chosen By Caonty Parish Pertloo/Lot DP
FormA:
Licersed :CUMBERLAND MELVILLE 93 838541
Reglon :10 - SYDNEY SOUTH COAST CMA Mep:
River Basln ; Grid Zone ; Scabe
Area / Dlstrict :
Elevation : Noriblug 6255568 Latitude (S) 33° 49 13"
Clevstlon Souree ; Easting 295753.12 Longitmde (E) :150* 4T 37°
GS Map ; AMG Zoae =56 Coordlnatz Source

cohstmcﬁon Nogative deptha indicate Absva Ground LevetH-Hole:P-Pipe,00.-Outside Dlarnater; I0-insids Dinmetsr; C-Comantud; SL-Blot LanguA-Apsrturs:G5-Gealn Spn;Q- Ouaniity

I F Campoment Type From (m) Te {m} OD (mm) D (mm) Tnéerva) Demis

1 Hole Hols one ®wm 1= Other

1 1 Cubyg LY. am ®owo 5

1 | Opmimg Sawen H N 4170 ] [Unknaen); PVT: A: 4mm

1 Arendun (Uakaows) 41.00 &7 (Unknown); G5, Imm
Water Bearing Zones

From (m) Te (m) Thikimess (m) WEZ Type EWL (m) DDL () T (L) Helu Depih {m) Duration (hr) Satiaby {ng/L)
{No Warer Bearing Zome Detgils Found)

Drillers Log

Fremn {mn} Ta{m} Thichamia) Deillers Dasevigtics Crealy piend Cammraty

(No Drillers Log Detatls Foundy ™™

Pumping Tests - Summaries
Pumping Tl Type Datr SW.L (o) DD, (m) Yisd (LA) Intaks Depth (m) Tert Mthod Ta Mooy Weter Leved o Memaars Diharn— Tarmed By

Durstiss
b

{No Pumping Test Summary Detaily Fownd)

Pumping Tests - Readings

Pumping Tart Type Dama Thot fmint)  EW.L. (m) DD.L (m)  Vied {LA)  Iatrke Depih (o) Tart Methed Te Mousars Water Lavel Yo Menmre Dimhorge  Towed By
{No Pumping Tesl Reading Details Fournd)

Chemical Treatment

Trastmorsd PMetiod Duratiom Buttom
(No Chemical Treatmenit Details Found)

Development

Method Tima Takin Other Drvelepment Methad
{No Devalopmert Deialls Found)

Remarks

Foun A Rermarks;
Boce called BH: 164

4% Tad oT GW10 1086 *»~

Warning Te Clleais: This row dyte kas beast supplind ts the Depurtment of Land and Wetar Cosservasten (DLWC) by driiters, leecutes and adber mmprem, The DLW dpey pat verily lhve acrurncy of this dein.
The duts ks prisanted for v by yeu af year swn sk, Yon should mesiger veriiying thls data before relying an it. Frofousionn) hydregeolenics) sdvice sl br seugh! W interprriitg and ming this dmia,



DEPARTMENT OF NATURAL RESOURCES
Work Summary

GW102674
Licmnse :10BL152917
Awthorized Purposre(s) Intended Purpose(s)
Work Type :Bore MONITORING BORE MONITORING BORE
Work Siates {Unknown)
Conitroct. Method :Rotary
Owoer Type ! ‘ .
Commenced Date : Final Depth : 69.70m
Completion Date :25-Ang-1993 Drilled Depth : 71.90m
Contractor Name :ENGINEERING EXPLORATION
Driller : Williams, Roy
Property; - N/A Starding Water Leve) :
GWMA : - Safipkey : 4,400.00 mg/L
GW Zome : - Yield ;
Site Details
Site Chosen By County Parish . Portioa/Lot DP
Form A ;
Licensed :CUMBERLAND MELVILLE 91 838541
Reglon :10 - SYDNEY SOUTH COAST CMA Map;
River Basln @ Grid Zonz: : Seale :
Aren/ Distriet ;
Elevulion : Northing 5255589 Ladicude (S) 33° 49 12
Elevation Sonree ¢ Easting 295263.794 Loagitude (E) :150° 47 12"
GS Map : AMG Zone :56 Coordinate Souree :0IS - Geographic Information Sysiem
CO nstru ctio n Negaihve deptha indicats Above Ground Loval;H-Hols; P-Pipe;0D-Gutalrs Dismateri0- Inside Dimmoter:C.-Camantsd: 51, -5ict LengthA-Aparture;G:S- Grain Eixe;0-Ouantity
H F Compmmi Ty From (m) Te {m) 00 (em) ID (mmw) Intervel Datuils
1 Hak Fok a.00 Hm 100 (Unknowe)
] Hoke Holk 36.00 .00 % Cabls Tool
1 Hols Bal 39.00 % 100 {Utinowe)
1 1 Ceing [ X7 o0 atoo 50 C: 0I5
I 1 Cmleg (Ui o i} W00 29.90
1 | Coig [Unkrmwn) a7 41.60
1 | Coing {0l rrwrm) 50,50 340
b1 Ceing (Uskorwz) 59.40 5,30
I 1 Duing (Unkazen) (L% a0
I ) Opeuisg Sawm 21.00 aw 30 FVC, At 4mo; Sarrwed
|} Opcaiog S FoE ] e A draw; Scrrwd
1 1 Opoing Screen wnm 4170 A A, Serwwed
1 1 Opming Sava 17.60 5030 A Aten; Sctwmad
1 | OCpoiag Screem 3540 L L] Ar 4men; Screwad
L1 Opeming Sram €530 8130 A dman; Serewed
i Anpots (Unkown) 15.00 85,70 Gended
Water Bearing Zones
From [m) Te (m) Thichmen (m) W2 Type EWL(m) DBO.L.(m) YieM (Lh)  Hals Dupih (m)  Durntlen, (hr) Saliaity {myp/L)
{No Warer Bearing Zone Desatls Founz)
Drillers Log
Feven (m) To(m) Thicksan(a) Drilers Deseriplion Guolegicnl Cotmurotz
¢.00 2.00 2.00 SHALE/GREY/BROW Phistsl
7.00 9.00 7.00 SILTSTONE/NEALE S1ltstooe
9.00 12,00 3,00 SHALE/RILYETONE Saule
1z .00 5,00 13.00 SILTITONE/SEANDSTONE/ SHALE Skltstone
i5.00 32,00 7.00 SANDSTONE /SILTATOWE/ SHALE Ssndutons
32.00 3740 5,40 SILTATONE, SKALE 5litsrone
37,48 10.00 2. 60 BHALE, CARBONACEQUS Shale
46,00 8. 00 §.00 ATLTSTONE/SHALE Siltatona
48,00 $3.00 5.00 SHALE/SILTITONT,/ JANDITONE Shale
53.040 56.00 J.00 SHALE Bhala
56.00 50,00 14,00 EANDSTONE/SILTETONE Sendstons
0.00 71.90  11.90 SHALF/STLTSTOINE shala

Pumping Tests - Summaries

Pompleg Test Typs Date Durttien  5.W.L. (w) D.D.L () YieM (L) lotake Depth {m) Yest Method Te Menrurs Water Levdl  To Muasmey Dlschorge  Torrd By
(hr)

{No Pumpiag Tes! Summary Details Found)

Pumping Tests - Readings

Pusepin g Test Typs Dats Time (mins)  SEW.L. (m) D.OL (m) Yied (L77}  Tataks Depth () Test Method Ta Mummire Water Level T Meawsin Dackarw  Toilal By
(¥o Pumping Text Reading Detalls Found)

Waning To Chiewtas Thir ruw detn bue beca sugplind 1o the Department of Laod aad Watar Conrtrvaiian (BLWC) by #rillers, Uormvees mmd athar sourcer. The DLYYE does st verily the sttartcy of thic sain
The date b prosasted Eor wae by you al yonr ewn du Yeu shouhd esmider verifying this data befpre relying oa it, Prafeasions] Wydreguslogies! adviee shsald s seoght in intcrpretig mwd wbng thibs data,
X




DEPARTMENT OF NATURAL RESOURCES
Work Summary

GW102674

Chemlcal Treatment
T oo Mihaat Durstion Buceany

{Nv Chamical Treatmant Detalis Found)
Development
Morbed Time Taken Other Develmpment Mothod
{No Development Detolls Found)

Remarks

=*+ End of GWL02674 #9%

Waming To Chxnts: This resr dats has bave aupplied to the Department of Load aad Waser Campgros i {DLWC) by drillnry, Bewnsrel andl ot v susrtry. The DLWE dees nai VREHY Fhe peoarssy of e dala.
The duis bs presented for mav by you al yeur pwn riske Yao sheod zousider verifYiag thls data heforve relviag en . Peafersien sl hydrogealogiral sdvicy sautd by secrght la iolerproting med wilag (bl datn.
L]




DEPARTMENT OF NATURAL RESQURCES

Work Summary
GW103953
License :10BL156670
Authorised Purpose(s) Inteaded Porpose(s)
Work Type :Bore MONTTORING BORE MONITORING BORE
Work Statos Unknown)
Cowstruct. Method -Auger
Owaer Type :
Commenced Date ; Fimal Depth : - 9.90m
Completion Dnite :21-Jan-1993 Drilled Depth : 10.50m
Contractor Name :ENGINEERING EXPLORATION P/L
Drifler ; Amaval, R
Property : - N/A Standing Waler Leval :
GWMA ; - Salinity :
GW Zoge : - Yhid :
Site Detalls
Site Chosen By County Parizh Portion/Lol DP
Giher Form A :CUMBERLAND MELVILLE LOTBO DP106142
Licensed :CUMBERLAND MELVILLE LOTS0 DP106143
Reglon :10 - SYDNEY SOUTH COAST CMA Map:
River Basgin : Grid Zowe : Scale ;
Area/ District :
Edevation : Nortbing : Latitude (S) :
Elcvation Sooree : Easting : Loogitude (E) :
GS Map : AMG Zane : Coordinste Soorce ;
CO nstructio n Mogeine depiim indioais Above Ground LovelH-Hoia:F-Pipo; OD-Outmos Dismeter D dnsids Diarmadar, G- Commmied; SL. Slot Lengih:A-Apevture GS-Gran Sre;Q-Quantity
H P Cumpmest Type Frao {m} Ta(m) OD (wm) P (min) Isterval Dansie
1 Hola Hoh 0,00 10.03 1o Axgey
)t Caiag PY.C 038 950 C-1-Jm
11 Oposlng Scom 850 9,50 50 Ve
Water Bearing Zones
From (m) Ta () Thickaras (m) WEZ, Type SWL(m} Dbl.(m) Yidd (LA)  Hobe Dopihi (m) Duwrntiam (i) Salinity (mg/L)
{No Water Bearing Zone Deily Found)
Drillers Log
From (m) Te(m) Thcharmiwd Drillers Deserigtion Cmlegical Commmty
Q.00 1.50 1.%0 CLAYZTY JILT Sbrignig Sand
1.% 5.00 1.50 SILTY CLAY TO CLAYEY 3ILT siity Clay
5.00 10.50 5.50 SHALE, GREY shals
Pumping Tests - Summaries
Pumping Test Type Dae Doretien  B.W.L.(m) D.D.L.(m)  Yield {Lk) Lntoke Depih {u) Trst Method ToMeue Water Livel  To Meawrs Dishorgs  Tested By
thr)
{No Pumping Test Summary Detalls Fourd)
Pumping Tests - Readings
Pamplax Toi Typt Date Time{ming} SWL (m) DD.L (m) Yhid (T4} Iniwke Depth (o) Teat Methad TaMewrre Water Levd  To Mesmre Dircharge  Tasted By
(Mo Pumping Test Reading Details Found)
Chemical Treatment
Treaimemt Micthed Dt Fis: facean
(No Chamical Treaiment Details Found)
Development
Maihad ‘Thme Taksen Othar Dyvalspreypt Method
Otber
Remarks

4%* End of GW10395) +++

Warnimg To Cllants: Thls raw duts Mt hara sapplivt tv the Depariment of Land wisd Water Casservation (DLWC) by drillars, licessoes aod slher Sturees, Tha DLWC duvy mol =t-ify Ibe secoracy of thils dnes,
The daia b pevsen led far om by yos =t ypur owo rivk. Yow should sasider verifyfng thin dpen befure relyiog on bt Professions! bydraganiugical mbvlcn shonld be s gt lo interpreting ol wslig thisdats.
10




DEPARTMENT OF NATURAL RESOURCES

Work Summary
GW103954
License :10BL156670
Authorised Purpose(s) Intended Purpose(s)
Work Type :Bore MONITORING BORE MONTITORING BORE
Work Statos {Unknown)
Constraet. Method :Auger
Ovwner Type ¢
Commenced Date : Fiaal Depth : 9.90m
Compiction Date 25-0ct-1993 Drilted Depth : 5.00m
Contractor Name ;ENGINEERING EXPLORATION P/L
DriBer ; Araval, R
Property : - N/A Standing Water Level :
GWMA: - Salinity :
GW Zobe ; ~ Yield :
Site Details
Site Choscn By Conaty Parish Portioa/Lot DP
Other Form A :CUMBERLAND MELVILLE LOTE0 DP106143
Licensed :CUMBERLAND MELYILLE LOTS0 DP106143
Regiom :10 - SYDNEY SOUTH COAST CMA Map:
River Basin : Grid Zone : Scale:
Area / District :
Ekevation : Northing : Latitude (S) :
Elevation Somree : Easting : Lovgitede (E) :
GS Map: AMG Zone : Coordinate Sowrce :
Construction N deths indosts Abors Ground LialH-Hol:F- Ptpo; 0B-Oulside b O~irrsichs O G- /SL-Siot LangthA-Aperiare;GS-Graln S2e:Q-Quanty
H P Coopwresl  Type From (=) To{m) OD (mm) D {oac) Inrervnl Daisihy
1 Hoke Hele 0.00 900 100 Amger
U1 Cuing rV.C 030 %.00 50 Caldn
] 1 Opming Soreen 600 .00 E] e
Water Bearing Zones
From (m} Tn (o) Thickeoa (m) WBZ Typu SWLl(m) DDl {m) Yal (L5}  Hole Depth(m) Durtian (hr) Sakioky (mp/L)
{No Water Benring Zone Deioils Found)
Drillers Log
Promm)  Te(m) Thmemtm) Drillers Deseriptinn Genlagies] Comments
0.0 1.50 1.50 CLATEY SILT Playmyl Sand
1.50 4.50 3,00 SILTY CLAY TO CLAYEY SILT sllcy clay
1.% .00 4,50 SHRLE Ehale
Pumping Tests - Summaries
Pumplag Toi Type Dare Dpcation  S.W.L.(w) D.D.L [m)  Yiehi (Lh) Intaks Depth (m) Test Mcibed To Mowwrs Water Lavel  To Meagars Dimharze  Tostad By
)
(No Pumping Test Summary Details Found)
Pumping Tests - Readings
Punpiag Test Typa Dty Toow({mig) SW.L(m) DDLofm) Vield (L) Ootals Dupth ) Ten Mushied To Mcasors Weter Leval  To Meamore Dinchoryy  Tontal By

Chemical Treatment

Treaimeml Malbred
Development

Picthed

O

Remarks

Wamning To Clesta: Thl raw dutd kas been sapelicd v the Deponioni of Land asd Weier Commrystisn (DLWC) by drilars,
T data b prewoted for ser by you 3 youy own risic Yon ehauki conslder vertlylng this data before relying on it, Profmsical

Timre Taken

(Wo Pumping Test Reading Detalls Found)

Surcess
{No Chemical Treamment Deralls Foand)

Durapioa

Driver Development Mathasd

4%« Ead of GW103954 =~
*+* End of Repory 45+

£

[leimtnts amtd wthor sourcas. The BLWE daes nok verify the setwracy of 1his dnts,
o hydragrelopicsl savire sapld be ssught in Iaterpreting and using ik deta.




APPENDIX C
Title Deed Search Records




Peter S, Hopley Pty Limited
ACN: 093 399 611 Legal Searchers
ABN: 61 093 412 474

06.121909  Thomas Baker (T anner)

03.05.1955  Burficld Pty Limited
(Now Ray Fitzpatrick Pty Limited)

09.03.1917  Elizabeth Sarah Baker (Marvied Worran)

29.08.1946  William Thomas Gillett Baker (Grazgier)

03.05.1955 Burfield Pty Limited
(New Ray Fitspatrick Pty Limited)

&m@w@g

email: grolly1@bigpond.net.au

1 Boronia Avenue

Mount Annan , NSW , 2567
Mobile: 0412 199 304

Fax 9233 4590 (Atm Box 29)

Book 895 No. 803

2/262213

Book 1102 No. 994
Book 1995 No. 998

2/262213

21,/02/2006



Peter S. Hopley Pty Limited

ACN: 093 358 611 Legal Searchers 1 Boronia Avenue
ABN: 61 093 412 474 Mount Annaa , NSW , 2567
Mobile: 0412 199 304
Fax 9233 4590 (Aren Box 29)
atinued W
12.09.2005  # ACN 114 843 453 Pty Limited 2/262213
# Current Registered Proprietor
2

email: grollyl@bigpond.net.aun
21/02/2006
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1. Reservations end’ conditions, if ooy, contwined in the Orown Grent ahove i
d gond i t
2, Book 2603 No.79 Leass to Ray Fitepatrick Quarries Phy.Idmited. Data ot'r::f:pimr';dlt‘:é-lsﬁ.

Sp—

IR T

-ROTE: ENTRIES RULED THROYGY AND AUTHENTICATED BY THE SEAL OF THE REGISTRAR GENERAL ARE BANsEl;!.E ;.




25 .... ‘...,cn:..!...... i < ..._Tr.:)_r ,rm......nm....h.u -Jm.ﬂ...i__-___]

-

T T

;
i R e R

aw._.ﬂuzﬁ uxx‘zam.mq iﬁmaum_mﬁ.._@r:

SRR

s,

ﬁ..m.‘_.uﬂ FptEaty

e Wm.pﬁk .u.q*._u...m“b*w.wu.rou_w# ruw.'ﬁ.q.w.-.ﬂl‘.w L5 pedn e =
u.wmﬁ .ﬁ mﬁﬁm@mx . ;g Béﬂm&bﬂn&

B

..a?uﬂi%,u.. ._n:.ﬁ.uﬂ.dﬂ.

L

WJ‘J b
o -
Eee z
[£ :
a4,

rs

e e

o

i
i

.—.-v.. u.ﬂlr h L4 ﬂj

{so80d 7 o 7 sbog)

Lot

‘1PA

n = o ik o T e
.\. . = 2 A -..... B
. ’ sl e _l.
i Y S Lo
—— TN YMANAR NwEsinay -
[
i R/ -
&9\.\- [t 1 v..r_huuzm" St P sy
- ﬂl.l.ﬂ“-‘ oLl 1“ ..... T SITTOT wmyg peanedeg 1o sopmamie w14
WY "BV IMRLESSS ing VOIey #1 yukhiand pargazd inaEIE; |5 Tl OF -lﬂaﬁlﬂa.ﬁi..d.‘-mvn.—.li- 7=
MOILY TU3IHYD g ¥ [ dasaina SAY DN AYY 3179 1|H.m§_!|l.ﬂlrrl-uoi! iz
YT ,
{psnuiived] 3INAIHYS ANOITS
e e
Py Egg -
: ¥ .Big!i;
.. ¥ : i 1 : e i ] &
= S K
1I.la.l..:mrou == o £ .. : = * — : g .
_.-....la amum:..“\n.. : A e s BOLIEADE GINILSIDAY 3
A i e:...e::nuy m.:._nm_.nwv. huz_n_ " ;
B SO TR IS SRR ..,....wu e »a.u:“-w.,..‘. "Pdh..;:.. Fraraa e, il ]




B29
/Req: B113350 /Doc: CT 13548.0 i '
{Prt; 17-Feb-2008 >8070 E ] ' 1

NEW SOUTH WALES ] . P T
S0 ' LigsAR. i s
A Appln, lh-E&I.B : Vol....dam X 202 Pol; ":__ e :

A ~:?‘;.1 . .
2 9 -7 6w
ve BN 1T ceriify chat the pecson described fn the Fimt Schedule b 1hm regisieved propricior of ke mmdementiovtrd axtais b the tand within detcrived wibject © " ¥
; .:g newartheloss tn such eueeptions encumbrances and frlerests us are shown in the Second Scheduls, . TRt

f

4

§ v , LY -t
~aiay) O ] " > S
) 2 _:c- ®9 %

VeSO O

@ .- o
LENGTMS ANE IN METRES GANGEMEB

{Pags 1) Vol

P A IR S o e A :! O P BEE—Ot v

: . 2 E 5 TS e b R
' RN Yk T 4 B PRS2
vy :-"-' N, N Pl 1 A —
L.. ¥ ~‘.-_ fﬁ- « il glded) --'::”: — . [ 7
¥ "\ I\ to Tam — .( : o L —
TN : oo -} T e
[ ihy I e " g
: I N 1 Lemg wany i .5.;
z N H t &8 S
o L ) H i H = Mg,
- LAY | t i i .. r =
2 > N ¢ w AR TR ;
b § i r(_ N ‘-‘,"_‘ =, o n”\;l = — ¥, B — |
= ] p“\‘ ‘ﬂ..:,)! ny '.:":9’. o~ ! R g“
6 v ot *.6‘ L4 5 2
T st N ¢ H =
= e - S RN L5 £ (=
‘E ‘ ) A - =
oz . 1§ S -t =
.‘_5 . \ \,‘ ¥ i / s
- ~a y 3
ol !q. . * . g
= N o g ‘2
s YR 3y tan) 3 T Dl .m
A ) UL S 5 2 Ayjeah 1 =
E .. e A R g
ey . - 3

L+ ') .
g L !{ LT AL wmn .ﬁ. !_
- : iy =
2 b P o
A Ly (St ;3 4 -
" +* w o 1wy iy a y
NE ol . ﬁr;-:,-gﬁ"‘: T e I/J'I ' ¢

oA . r Car B N W 4 G
'8 . A ; . . g
st R ¥ LRt 3 ' =
T Y gt 28 : : -
& Do o N =
. ; _.?5—: Wt aanann f_‘g{ Jg{.# .
& -uru-uﬂ:“'“m’ .'“: ....

e g kb, ;-1'- Lty
LAt gy e -

- LS Ty ":jiﬂéﬂ'ﬂ‘-laﬁ“" SRR
EUTATE AND LAN) REFERRED "D

Eatato 4n mﬁm-m:;‘zp,t t_ai;‘a D.p:;it;dﬁ?‘;n 583400 &t Ropes Greek 4n the Hintedpelity of
Hlaoktown of Holville. Gomaty o berlend be { Portion 4 tet to i
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(o S¥CED ICHEDULE

1. Bopervations and conditims, if axy, comtained in the Crowa Grant above referred to.

2. Book 2503 No.?9 Isesa to.Bay Pliwpatrick Quarrles Phy,Timitod. Dabe of capiry 14%-2-1979.

3. Botlficaticn in Government Gazotte 30-6-1961 folio 1951 ,+Easenant for transednmion 1ine affacting
the puit of the land above described rhown so burdened dn Depoalted Fign ‘588500.

L, Botification iIn Govermment: Gazette 16-8-3963 foldo 2350, Passmant for trungaiseion ine atfecting
the part of #he lend above described shown 8o todoned in Depogited Plan 538400, !

v 5. NotificaHon in Govermment Gegetie 16-10-196% folie 3005, Yaseusnt for tromsmmission ine affesting

- tha part of the land abave dederibed ahdwn en burdened in Depoedted FlLam 585500,

 PERSONS ARE CAUTIONED AGAINST ALTERING.

'HOTE: ENTRIES RULED THROUGH AWD AUTHENTICATED BY THE SEAL OF THE REGISTRAR GENERAL ARE CANGELLED,
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3 ESTATE ABD LAND HEFERRED 70
-
& Entote in Feo Bimple in Lot 12 in Doposited Plan 591971 at Pepes Cresk In the Mundodpality of
z Blacktown Parich of Melwille and County of Cumberlond being part of Fortion 14 granted to Willisn
= Cox {Junior) em 17-8-1819. 0
-
o FIRST SCREDILE
w
=] RAY FITZPATRICK PTY, LDATED.
-
3 EECOMD SCHEDULE
[}
o 1. Beservations apd oomAitione, if any, contained iz the Cruwn Grmnt above referzed to.

2. Book 2603 Ho,79 Llaaow to Bmy Fltzpatrick Quarpies Piy. Itd. Explry dated 14-2-1979.
5. Hotificatiop in Govermmomt Gazette 30-6-1961 Folle 1342. Tamement for Tranmmiseion Line
affecting the part of the land above described shoun so burdaned in Deposited Plan

59,

NOTE: ENTRIES RULED THROUGH AND AUTHENTICATED BY THE SEAL OF THE RESISTRAR GENERAL ARE CANCELLED.
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PERSONS ARE CAUTIONED AGAINST ALTERING OR ADDING TO THIS CERTIFICATE OR ANY NOTIFICATION HEREON

14726 . 222

{Page 1) Val,
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" /Req: B113346 /Doc: CT 14726-222 m

NEW SOUTH WALES /Prt. 17-Fab-2006

Appln. Mos.52818 & 52819 . "

Prior Titles Yo1.13544 Fo1.125 726 4222
Vo1.13548 Fol. 70 EDITION ISSUED
vol.13507 Fol.223

23 4 m

1 centily thm the perton demribed b the Fiest Schedule is the registered pawretor of the undermentioned exlaie in the lind within dexcribed pubjeet

nevertheless ko s:ch eaceplions encumbrencay and [nlerzsls as sre shown In the Second Se!f:dulc. C AN CELL ED

Repistrar General,
SEE AUTO FOLID

@ PLAN SHOWING LOCATION OF LAND

LENGTIHS ARE I sEYRIY

TlmT s A{AT Tenare., ) —_—— ';}.:,';:'_""'
g’ ESTATE AND LAND REFERRED TO |
A

Estate in Fee Simpie fn Lot 2 in Deposited Plan 262213 at Ropes Creek in the [.‘1t.y oF Blacktawn Parish
of Melville and County of Cumberland being part of Portion 14 granted to WiTliam Cox (Junior) on 0
17-8-1819 and part of Portion 45 granted to John Thomas Campbell on 17-8-1815. .

FIRST SCHEDULE 1
RAY FITZPATRICK PTY. LIMITED.
SECOND SUHEDULE |

| GRY 1. Reservations end conditions, 1f any, contained in the Crown Grants above referred to.

RG 2/64

RcfifY 2, DP262213 Right of carriageway affecting the part of the land above described shown so

burdened in the plan hereon.

EG($g)3. DP262213 Easement for services affecting the part of the Tand above described shown so

burdened in tha plan hereon.

NOTE: ENTRIES RULED THROUCH AND AUTHENTICA,  «¢Y THE SEAL OF THE REGISTRAR GENERAL ARE CANCELLED |
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14726 . 222 |

Yaol.

1310 48] D. Wesl, Covernmen] Printer

FIRST SCHEDULE (continwed)
REGISTERED FROPRIETOR

Acgbaims Comerad

SECOND SCHEDULE (continved)
PARTICULARS

L | 1646462 Lesse to Ploneer Concrete (N.S.M,) Piy. Limited.

Registered Z8-7-1983

Expires 31-12-2004.

NOTATIONS AND UNRECISTERED DEALINGS

¢TI 2 7. %2
T {wiasr L..{
S el

:

¢+ ENTRIES RULED THROUGH AND AUTHENTICATED BY THE SEAL OF THE REGISTRAR GENFRAL ARE CANCELLED




LegalStream Australia Pty Ltd

ABN: 00 D02 801 459 An Approved
Level 10, 135 King Street, SYDNEY NSW 2000, AUSTRALIA * DX854, SYDNEY LPI NSW
Telk: (02) 9231 0122 Fax: (02) 9233 6411 www.legalstream.com,au Information Broker

LAND AND PROPERTY INFORMATION NEW SQUTK WALES - HISTORICAL SEARCH

21/2/2006 6:21PM

FOLIO: 2/262213

First Title(s): SEE PRIOR TITLE(S)
Prior Title(s): VOL 14726 ¥QL 222

Recorded Number Type of Instrument C.T. Issue
5/6/1987 TITLE AUTOMATION PROJECT LOT RECORDED
FOLIO NROT CREATED
€/8s1987 CONVERTED TC COMPUTER FQLIO FOLIO CREATED
CT NOT ISBUED
21/5/1996 AMENDMENT: LOCRL GOVT AREAR
23/12/1996 2716424 VARIATION OF LERSE EDITION 1
19/6/1999 5067558 DEPARTMENTAL DEALING
a/11/2004 AB78AE4 REQUEST EDITION 2
23/12/2004 ARB1B3817 CRVEAT
16/3/2005 RB222195 MORTGAGE EDITION 3
12/9/2005 RB760521  WITHDRAWAL OF CAVEAT
12/9/2005 ABT60522 DISCHARGE OF MORTGAGE
12/3/2005 RB760523 TRANSFER
12/8/2005 AB760524 MORTGAGE
12/8/2005 AB760525 HORTGAGE EDITION {4

T

archbold road

END OF SEARCE ***

PRINTED ON 21/2/2006

LEGALSTREAM AUSTRALIA heretry cariifies thai the information contained in Lhis docurmen! has bean provided elecironioally
by the Registrar Ganaral in scaxdance with Section 565(2) of the Resl Properly Act, 1800,
*ANY ENTRIES PRECEDED BY AN ASTERIX DO NOT APPEAR ON THE CURRENT EDITION OF THE CERTIFICATE OF TITLE

WARNING: THE INFORMATION APPEARING UNDER NOTATIONS HAS NOT BEEN FORMALLY RECORDED I THE REGISTER



LegalStream Australia Pty Ltd

ABN: 80 002 801 498
Level 10, 135 King Street, SYDNEY NSW 2000, AUSTRALILA * DX6854, SYDNEY LPI NSW
Tel: (02) 9231 0122 Fax: (02) 5233 6411 ww.hgnlsﬁ’aum.m.au Informailon Broker

LAND AND PROPERTY INFORMATION NEW SOUTH WALES ~ TITLE SEARCH

SERRCH DATE TIME EDITION NO DATE

21/2/2008 6:21 PM 4 12/9/2005

LAND
LOT 2 IN DEPOSITED PLAW 262213
AT ROPES CREEK
LOCAL GOVERNMENT RREA: BLACKTOWN
PARISH OF MELVILLE COUNTY OF CUMBERLAND
TITLE DIAGRAM: DP2622132

FIRST SCHEDQLE

ACN 114 B43 433 pTY LIMITED (T AR760523)

SECOND SCHEDULE (5 NOTIFICATIONS)
1. RESERVATIOKS AND CONDITIONS IN THE CROWN GRANT (S}
DP262213 RIGHT OF CARRIAGEWAY AFFECTING THE PART(S) SHOWN S0

BURDENED IN THE TITLE DIAGRAM

3. DP262213 EARSEMENT FOR SERVICES AFFECTING THE PART({S) SHOWN $0
BURDENED IN THE TITLE DIAGRAEM

4. AB76D524 MNORTGAGE TO VALAD FUNDS MANAGEMENT LIMITED

S. RAB760525 MORTGAGE TO VALAD COMMERCIAL MANAGEMENT LIMITED

NOTATIONS

UNREGISTERED DEALINGS: L AC54545 L RC54548 L AC54547
L AC54548 L AC54549,

*+«* END OF SEARCH =%+

archbold road PRINTED OGN 21/2/2006

LEGALSTREAM AUSTRALIA hareby certifles Ihat the nformation contained in this document has been provided el arically
by the Registrar G  m walh & SEB(2) of tha Rew! Proparty Acl, 1000,
*ANY ENTRIEES PRECEDED BY AN ASTERIX DO NQT APPEAR ON THE CURRENT EDMON OF THE CERTIFICATE OF TITLE

WARNING: THE INFORMATION APPEARING UNDER NOTATIONS HAS NOT BEEN FORMALLY RECORDED IN THE REGISTER




APPENDIX D
Aerial Photographs




Photo 1. 1547 Aena,

Progeat Nama Preimenaty Canfarmination Answenmant o2
S expiad Quamry Overbwrthen

U Geieral Land Cusity

Projo¢t Address Arehhoid Rnag

Project Soburb/Location Easlem Creal

Prgjret

4375648

Maieh

2006

Piate

0

Douglas Partners

GRERYVEE « E050 CRMET » GHIOSIWINE
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Photo 2 - 1870 Asral
Project Name Preliminary Contamination Assessment of Project March Piate
Stockpiled Quarry Overburden
and Ganeral Land Quality 43756A 2006 2
Project Address Archbold Road
Project SuburbiLocation Eastern Creek

! Douglas Partners

3 Getlethnice « Envirpomen! - Grovsdwaler



Fholo 3 - 1986 Aenal

Project Name Preliminary Contaminzbon Assessment of Project March Piate
Stockpited Quarry Overburden
and General Land Quatity 43758A 2006 3

Project Address Archbold Road
Project Suburb/Location Eastern Creek

(/)] bouglas Partners

Gevteohipics - Emviroamest - Groundwater



Photo 4 - 2002 Aenal Photmgraph

Project Name Prelirninary Contemination Assessment of Praject March Flate
Stockpiled Quarry Overburden
and General Land Quality 43756A 2006 4
Profect Address Archbold Road
Prolect Suburb/Location Eastern Creek

Douglas Partners

Gactcthuics - Eovirommest « Groondwaler




APPENDIX E
Section 149 Planning Certificate




CemificrteNo: 061004
Blackfown City

¥
I Ly

PLANNING CERTIFICATE UNDER SECTION 149 e Lot7
ENVIRONMENTAL PLANNING AND ASSESSMENT ACT, 1979 Appl::::: Ms Lucic

Applicant CATHERINE KARPIEL ~
PO BOX 472 e “L\;E;\
WEST RYDE NSW 1685 Y 2N
4 -~ "‘C;::":
Property  LOT 2 DP 262213 \\ %o, N
0 )
ARCHBOLD ROAD, % \\3
Soburb EASTERN CREEK arisho/flﬁélville

PRESCRIBED INFORMATION PROVIDED PURSUANT
TO SECTION 149(2) OF THE EPA ACT 1979

NOTE: The following information is provided pursuant to Section 149(2) of the Environmental
Planning & Assessment (EPA) Act 1979 as prescribed by Schedule 4 of the EPA Regulation
2000 and is applicable as of the date of this certificate,

1. RELEVANT STATE ENVIRONMENTAL PLANNING POLICIES (INCLUDING
DRAFT POLICIES), REGIONAL ENVIRONMENTAL PLANS (INCLUDING
DRAFT PLANS), LOCAL ENVIRONMENTAL PLANS (INCLUDING DRAFT
PLANS) AND DEVELOPMENT CONTROL PLANS

1.1  Local Environmental Planning Instruments

As at the date of this certificate the abovernentioned land is not affected by Blacktown
Local Environmenta! Plan 1988.

Development Control Plans

As at the date of this certificate the abovementioned land is not affected by Blecktown
Development Control Plan 1992.

fite Environmental Planning Policles (including Draft Policies) or
Environmental Plans (including Draft Plans)

igrie: (02) 9839 6000 » Facsimlle: (02) 9831 1961 = DX 8117 Blacktown
ARP7/www.blacktown.nsw.gov.au « email: council@blacktown.nsw.gov.au
All grrespondenca to: The General Manager « PO Box 63 « Blacktown NSW 2148

S K e oy General Manager Per:

Fage i

Cate: 27 FEB 2006




Section 149 Certificate No, 06-1004

27 Feb 2006

State Environmental Planning Policy - 1 - Development
Standards and Draft State Environmental Planning Policy
(Application of Development Standards) 2004

State Environmental Planning Policy (SEPP) No. 1 gives Councils the power to vary
standards and approve development in some situations. Currently the Department of
Planning is reviewing the SEPP and a draft SEPP called draft State Environmental
Planning Policy (Application of Development Standards) 2004 was exhibited from 10
May to 18 June 2004. One change proposed would make developers and Councils more
accountable. When applicants use SEPP 1, they must provide sufficient evidence that
proposed development meets the objectives of the local plan, Local communities will be
more certain sbout the quality of development in their area. Another change would
affect rural areas. Farmland will be protected and unintended development will be
prevented in rural, environment protection and water caichment areas.

State Environmental Planning Policy - 4 - Development Without
Consent and Miscellaneous and Complying Development

This Policy allows relatively simple or minor chenges of land or building use &nd
certain types of development without the need for formal Development Applications.
The types of development covered in the Policy are outlined in the Policy.

State Environmental Planning Policy - 6 - Number of Storeys ina
Building

This Policy sets out a method for determining the number of storeys in a building, to
prevent possible confusion arising from the interpretation of various environmental
planning instruments,

State Environmental Planning Policy - 11 - Traffic Generating
Developments

State Environmental Planning Policy No. 11 rationalises consultation required in
relation to traffic-generating developments. The Policy establishes the Roads and
Traffic Authority as the sole traffic management authority to be consulted, and ensures
it is given the opportunity to make a representation on a Development Application
before the local Council decides whether to approve a proposal. The Policy is being
reviewed to remove requirements for unnecessary consultations.

:tate Environmental Planning Policy - 19 - Bushland In Urban
reas

This Policy protects and preserves bushland within certain urban areas, as part of the
natural heritage or for recreational, educational and scientific purposes. The Policy is
designed to protect bushland in public open space zones and reservations, and to ensure
that bush preservation is given a high priority when local environmental plans for urban
development are prepared.

Biacitown Ciy Councll
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Section 149 Certificate No. 06-1004

27 Feb 2006

State Environmental Planning Policy - 32 - urban Consolldation
(Redevelopment of Land)

This Policy states the Government's intention to ensure that urban consolidation
objectives are met in all urban areas throughout the State. The Policy focuses on the
redevelopment of urban land that is no longer required for the purpose it is currently
zoned or used and encourages local councils to pursue their own urban consolidation
strategies to help implement the aims and objectives of the policy. Councils will
continue (o be responsible for the majority of rezonings. The Policy sets out guidelines
for the Minister to follow when considering whether to initiate a regional environmental
plan (REP) to make particular sites available for consolidated urban redevelopment.
Where a site is rezoned by an REP, the Ministet will be the consent authority.

State Environmental Planning Policy - 33 - Hazardous and
Offensive Development

This policy provides new definitions for *hazardous indusiry’, hazardous storage
establishment’, ‘offensive industry' and ’offensive storage establishment’. The
definitions apply to all planning instruments, existing and future. The new definitions
enzble decisions to approve or refuse a development to be based on the merit of
proposal. The consent authority mwst careful consider the specifics the case, the
location and the way in which the proposed activity is to be carried out. The Policy also
requires specified matters to be considered for proposals that are 'potentially hazardous’
or ‘potentially offensive’ as defined in the policy. For example, any application to carty
out a potentially hazardous or potentially offensive development is to be advertised for
public comment, and applications 10 carry out potentially hazardous development mmst
be supported by a preliminary hazard analysis (PHA), The Policy does not change the
role of Councils as consent authorities, land zoning, or the designated development
provisions of the Environmental Planning and Assessment Act 1979,

State Environmental Planning Policy - 34 - Major Employment
Generating Industrial Development

This Policy promotes and coordinates the otderly and economic use and development of
land, and the economic welfare of State, by facilitating certain types of major
employment-generating industrial development of State significance; and the carrying
out of labour-intensive rural industrial development of State significance.

state Environmental Planning Policy - 37 - Continued Mines and
Extractive Industries

This Policy provides for the continued operation of mines and extractive industries that
lawfully commenced without development consent before planning controls came into
force and which cannot operate in future without obtaining consent. The Policy sets a 3
month registration pericd and a 2 year moratorium during which operations may
continue without development consent, provided certain limitations and restrictions are
complied with, and establishes environmental impact assessment provisions which are
to be followed when secking approval to operate after the end of the moratorium
period,

Biacktown City Council
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State Environmental Planning Policy - 55 - Remediation of Land

The Policy introduces state-wide planning controls for the remediation of contaminated
land. The policy states that land rnust not be developed if it is unsuitable for a proposed
use because it is contaminated. If the land is unsuitable, remediation must take place
before the land is developed. The Policy makes remediation permissible across the
State, defines when comsent is required, requires all remediation to comply with
standards, ensures land is investigated if contamination is suspected, and requires
Councils to be notified of all remediation proposals. To assist Councils and developers,
the Department, in comjunction with the Environment Protection Authority, has
prepared Managing Land Contamination: Planning Guidelines.

State Environmental Planning Policy - 59 - Central Westem
Sydney Economic and Employment Area

This Policy rezones Jand in the central-west of Sydney for employment and residential
purposes and regional open space. The Policy provides a framework for detailed
planning and development on a precinct-by-precinct basis. It promotes employment,
providing for major warchousing and industrial, high-tech and research facilities that
have good access to road freight networks, including the M4 motorway an the Western
Sydney orbital.

State Environmental Planning Policy - 64 - Advertising and
Sipnage .

State Environmental Planning Policy No, 64 - Advertising and Signage (SEPP 64) aims
to improve the amenity of urban and natural settings by managing the impact of outdoor
advertising. The Policy responds to growing concerns from the comrunmity, the
advertising industry and local government that existing controls and guidelines were not
effective. SEPP 64 offers the comprehensive provisions and consistent approach
needed. SEPP 64 Advertising and Signage: Explanatory Information should be read in
conjunction with the policy.

State Environmental Planning Policy - 66 - Integration of Land
Use and Transport (Draft)

This draft Policy aims to ensure that urban structure, building forms, land use
locations, development designs, subdivision and sweet layouts help achieve the
following planning objectives:

(2) improving eccessibility to housing, employment and services by welking, cycling,
and public transport,

(b) improving the choice of trensport and reducing dependernce solely on cars for travel
purposes,

(c) moderating growth in the demand for travel and the distances travelled, especially
by car,

(d) supporting the efficient and viable operation of public transport services,

(¢) providing for the efficient movement of freight.

Blackiown Clty Councll

Faor Notice of Disclairmer of Liablity - Ploass See Over Page 4




27 Feb 2006

3.

Section 149 Certificate No. 06-1004

Sydney Reglonal Environmental Plan No. 9 - Extractive Industry
Sydney Region

This plan aims to protect the viability of extractive resources in the Sydney
Metropolitan Area by ensuring consideration is given to the impact of encroaching
development.

ZONING AND LAND USE UNDER RELEVANT ENVIRONMENTAL PLANNING
INSTRUMENTS

{(a) The abovementioned land is subject to the provisions of State Environmental Planning
Policy No. 59 - Central Western Sydney Economic end Employment Area and is zoned:

Employment Lands
(b} The land does not include or comprise a critical habitat. Critical habitat refers to habitat
that is critical to the survival of endangered species, populations or ecological

communities, Areas of critical habitat are declared under Part 3 of the Threatened
Species Conservation Act 1995 and Part 7A of the Fisheries Management Act 1994,

(©) The land is not within a conservation aresa.

{d) This land does not contain an item of environmentel heritage under the protection of
Blacktown Local Environmental Plan 1988.

DECLARED STATE SIGNIFICANT DEVELOPMENT

The land o which this certificate applies has not been the subject of any application to carry out

development on the land which was, at the time the application for the certificate was lodged,

the subject of a notice by the Minister under section 76A(7)(b) of the Act declaring the

development to be State Significant development.

COASTAL PROTECTION

The land is not affected by the operation of Section 38 or 39 of the Coastal Protection Act,

1979.

MINE SUBSIDENCE

The land has not been proclaimed 1o be # mine subsidence district within the meaning of Section

15 of the Mine Subsidence Compensation Act, 1961.

ROAD WIDENING AND ROAD REALIGNMENT

Blacktown Local Environmental Plan 1988 and Blacktown Development Control Plan 1992
nominate preferred road patterns throughout the City.

The land is not affected by road widening/road realignment under Division 2 of Part 3 of the
Roads Act 1993 and/or Blacktown Local Environmental Plan 1988.

Btackiown Clty

Council For Notice of Disclaimer of Liability - Flogse See Over Page 2




27 Feb 2006

10.

11.

Secton 149 Certificate No. 05-1004

COUNCIL AND OTHER PUBLIC AUTHORITY POLICIES ON HAZARD RISK
RESTRICTIONS

Council has not adopted, by resolution, any policies to restrict the development of the land by
reason of the likelihood of landslip, bushfire, tidal inundation, subsidence or acid sufphate
soils. Although the Council has not adopted a specific policy to restrict development on bush
fire prone land, it is bound by bush fire legislation and the “Planning for Bushfire Protection
Guidelines”, produced by the NSW Rural Fire Service and the then PlanningNSW, which may
restrict development. In this regard, refer to point 11 below.

Council has adopted by resolution a policy on contaminated land which may restrict the
development of this land. This policy is implemented when zoning or land use changes are
proposed on lands which have previously been used for certain purposes or have the potential to
be affected by such purposes undertaken on nearby lands. Council's records may not be
sufficient to determine all previous uses to which this land may have been put or determine all
activities which may have taken place on this land. Consideration of Council’s adopred policy
and the application of provisions under the relevant State legislation and guidelines is
warranted,

The land the subject of this Certificate has not been identified, based on flood inundation MApPs
prepared by Council, as subject to flooding during a flood with a 1% or 1 in 100 chance of
occurring in a given year. Therefore, the land the subject of this Certificate is not affected by
Council’s Floodplzin Management Policy.

LAND RESERVED FOR ACQUISITION

Clauses 17, 17A and 18 of Blacktown Local Environmental Plan 1988 provide for the
ecquisition of certain land zoned 5(a), 5(b), 5(c), 6(2) or 6(c) by a public authority.

SECTION 94 CONTRIBUTIONS PLANS

Council currently levies Section $4 Contributions for facilities and services. The further
development of the subject land may incur such contribution,

H,A91TERS ARISING UNDER THE CONTAMINATED LAND MANAGEMENT ACT
1997

(a) The land to which the certificate relates is not within land declared to be an
investigation area or remediation site under Part 3 of that Act.

{b) The land to which the certificate relates is not subject to an investigation order or a
remediation order within the meaning of that Act,

© The land to which the certificate relates is not the subject of a voluntary investigation
proposal (or voluntary remediation proposal) the subject of the Environment Protection
Authority's agreement under section 19 or 26 of that Act.

) The land to which the certificate relates is not the subject of a site aodit statement
within the meaning of Part 4 of that Act.

BUSHFIRE PRONE LAND

Blackiywn City
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The Rural Fires and Environmental Assessment Legislation Amendment Act 2002, which came
into force on 1 August 2002, introduces development provisions for busb fire prone land which
is shown on Bush Fire Prone Land Maps. Under the provisions of the Rural Fires and
Environmental Assessment Legislation Amendment Act 2002, "bush fire prone land” is land
that has been designated by the Commissioner of the NSW Rural Fire Service as being bush fire
prone, as well as those bush fire prone areas within 100m of a high or medium bush fire hazard
(Category 1 Type Vegetation) or within 30m of a low bush fire hazard (Category 2 Type
Vegetation) and which are recorded so on a Bush Fire Prone Land Map. The land the subject of
this certificate has been identified on Council’s Bush Fire Pronc Land Map as being

clear of any bush fire prone land
On land that is bush fire prone, certain development may require further comsideration under

section 79BA or section 91 of the Environmental Planning and Assessment Act 1979 and under
section 100B of the Rural Fires Act 1997 with respect to bush fire matters.
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APPENDIX F
ADI 1994 — Site Plan Areas 1-3




NOTE : ALL SAMPLING LOCATIONS WERE GIVEN THE FREFLY “WQ" BY ADI.

FIGURE 2

SCALE CLIENT TITLE DWG No.
i MAJOR PROJECTS GROUP AERIAL PHOTO 24.03
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FILE East Sydney NSW 2011 SERVICES /1. | AND SURFACE WATER. [REV. o,
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TEST PIT LOG

CLIENT: Dial A Product Pty Ltd SURFACE LEVEL: 88.1 AHD PIT Ne: TP1
PROJECT: Light Horse Business Centre EASTING: PROJECT No: 43758
LOCATION: Quarry & Archbold Roads, Eastern Creek NORTHING: DATE: 14 Feb 05
DIP/AZIMUTH: 80°/- BHEET 1 OF 1
Sampling & in Sty Testing
| Depth R %g Dynami; Penelrometer Test
= (m of g3l g E % B & (blows par mm)
Strata " a i ' w =
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(X3 PiD~2ppm
o
1 10 k1
-3
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grovelly clay fing, dry I molgt, race kand, sandatens
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D
F2 208 S e : 3
s Pit dincontinued st 2.Dm
=1 -3
L2
En ¥
£
RIG: 20T Excavalor LOGGED; Blinman
WATER OBSERVATIONS: No free groundwater obsarved O] Sand Pe AS1289.6.3.3
REMARKS; Test pil levels determined by survey O Cone Penetrometsr AS1289.5.3.2
A—';mmﬂl—‘“ CHEC
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TEST PIT LOG

CLIENT: Dial A Product Ply Ltd SURFACE LEVEL: 87.5 AHD PIT No: TP2
PROJEGT: Light Horse Business Centre EABTING: PROJECT No: 43756
LOCATION: Quany & Archbold Roads, Eastern Creak NORTHING: DATE: 14 Feb 08
DIP/AZIMUTH: 80°/— SHEET 1 OF 1
Desaiption L Sampling & In Situ Tmking
| Deplh 5 g S Dynamic Penstrometar Test
T{ (m) of 5-! & § I3 &%ﬂ'&& (blowm per mm)
. Strata = 5 8 w oW om
FILLING - poorly tb moderately compacied, grey black 0o PISEEn T
ripped sandsione and mudstons fling, dry o moit, with b
cobble end bousder Inclusions to 800mm In slze
0.3
bt 8 | os
0.6 PID«<3ppm
2]
-1 1.0 -1
"I"FILLING - moderetsly compacted, yelow brown 2 red
brown silty ciay filing, mois! to wet, medium plasticlty
finers, lraca aand 8 |14
|
18 PID<3ppm

2

L4

2

3

20

e

| Pt dscontinued at 23m

RIG: 20T Excavator
WATER OBSERVATIONS: No fres groundwaler observed

REMARKS: Test pit levels determined by survey

N EAMPLING & IN 3ITU TESTING LEGEND CHEG|
o llnl’hdlwl m) Mﬂmu Lol .
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TEST PIT LOG

CLIENT: Dial A Product Pty Ltd
PROJECT: Lighl Horse Buslness Centre
LOCATION: Quarry & Archbold Roads, Eastern Creek

SURFACE LEVEL: 89.2 AHD PIT No: TP3
EASTING:

NORTHING:

PROJECT No: 43758
DATE: 14 Feb 06

DIPJAZIMUTH:  80°/- SHEET 1 OF 1

Description
Deplh

{m) g
Strata

RL

Smmpling & In §itu Testing

Gmphic
L
Type

i

Sample

{Hlows per mm)
§ W ? n

; Dynami Penetrometer Test

Comrants
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sandsione and mudstone filling, dry, cobbla end
§ boulders inclhugions to 1m In size
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gravelly ciay filling, molst, medium plasticity fines, traca
sand, cobbie and boulder Inchalons to 40mm I size

F2 20

n*

03

05

10

1.4

18

a —p T

PlD<3ppm -

PID<3ppm

Pit discontinued et 2.0m

[

-3

]
!

B

-d

RIG: 20T Excavalor
WATER OBSERVATIONS: No free groundwater observed
REMARIKS: Tesi pit levels detarmined by survey

LOGGED: Blinman
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O Sand Panetrometer AS51289,6.3.3
O Cone Penatromatar AS1288.8.3.2
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TEST PIT LOG

CLIENT: Dial A Product Py Lid SURFACE LEVEL: 89.4 AHD PIT No: TP4
PROJECT: Light Horss Business Centre EASTING: PROJECT No: 43758
LOCATION: Quany & Archbold Roads, Eastem Craek NORTHING: DATE: 14 Feb 08
DIP/IAZIMUTH: 90°/— SHEET 1 OF 1
H Sampling & In Situ Tealing
5| Depth Description 2 -] ] Dynamic Panstrometer Tesl
{m) of E_, E } ‘E, ms g (biows per mm)
Strata el b 5 S
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mudslne Ri‘l)i?lu,ydry, cobbla and boulder Inchusions io
1m In size, genarally [ess than 0.6m in size
0.3 PID<3ppmi
# D
05
3.} Pi><3ppm
[»]
SIT: 1.0 L1
FILLING - poarly to moademisly compacied, yeliow
brown granelly clay , dry lo moksl, cobble and
12 [
FILLING - poorly compeoted, gray black ripped
sandstone and mudstone flling, dry, cobblas and
-3 bouldars to 1.2m bul peneraly less than 0.8 tn size
1.8 PID<}ppm
[s]
-2 2.0 2
N 23 Pit discontinued gt 2.3m
3 -3
&}
l
= d ha

RIG: 20T Excavator
WATER OBSERVATIONS: No lree groundwaler observed
REMARIKS: Test pit levels dalamminad by survey

LOGGED: Binmean

O Sand Penstrometer AS1280.6.4.3
[0 Cone Penetrometer AS12680.8.3.2
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TEST PIT LOG

CLIENT: Disl A Product Pty Ltd SURFACE LEVEL: 86.9 AHD PIT No: TPS
PROJECT: Light Horse Business Centre EASTING: PROJECT No: 43756
LOCATION: Quany & Archbold Roads, Eastem Creek NORTHING: DATE: 14 Feb 08
DIP/AZIMUTH: $0°/- SHEET 1 OF 1
Description Sampling & In St Testing
o D(eplh - E g _5 g| oymame Pu'lar‘umﬁt;r Test
m) § esults 2 {biows
Siraln '§ = Ehneds + W w o om
FILLING - poorly compacted, black ripped g : H 7
sandstons and mudstons ﬂlln%r.?l'ry to moist, cobble and 2 8 :
boulder indusions to 0,8m but ganerally lass than 0.5m
In sizs 03 PID<3ppm
D
0.5
0.8 PID<3ppm
LB D
-1 1.0 1
Ll
2 =z La
FILLING - poorly o moderaiely compactsd, crange
brown gravelly clay filing, moist, medium plasticity finss,
eobbia and boulder inclusions 10 D.3m in sixe
24 PID<3ppm
4]
2 26
Pit discontinued &t 2.6m
L
L]
a2 F3
B
4 4
|
-0

RIG: 20T Excavator
WATER OBSERVATIONS: No free groundwaler chaarved
REMARKS: Test pit levels determined by survey

LOGGQED: Blinman

0 Sand Penstrometer AS1260.8.3.3
O Gone Penebyomator AS1280.8,3.2
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TEST PIT LOG

CLIENT: Dial A Product Pty Ltd SURFACE LEVEL: 80.8 AHD PiT No: TP8
PROJECT: Light Horse Business Cantre EASTING: PROJECT No: 43758
LOCATION: Quarry & Archbold Roads, Eastern Creek NORTHING: DATE: 14 Feb (08
DIPIAZIMUTH: 90°/— SHEET 1 OF 1
Descriplion ) Sampting & In Sliv Testing
_1| Depth 5—8’ T Dynamic Panstmmeter Test
& (m) of [ g g m g (blows per mm)
Strata — 5 .
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pravelly ciay filing, dry tn molst, sandstone cobble and
boulder indlusions
03 PiCcdppm
D
0.6
B] 08 PID<Sgpm
D
-1 1.0 1
I FILLING - poary compactad, gray ripped mudatons -
fitfing, dry, sandstone cobble and boulder induslons to
pemerally 0,3m in sire I
-=T
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o
2 2.0 L2
L
24
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3

[i]

-4

-4

RIG: 20T Excavalor

WATER OBSERVATIONS: No iree groundwaler observed

LOGGED: Blinman

O Seand Penelrometer AS1280.6.3.3
O Cone Fenstrometer AS12690.6.3.2

REWMARKS: Tesl pil levels delermined by survey
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TEST PIT LOG

CLIENT: Dial A Product Pty Ltd

SURFACE LEVEL: 87.7 AHD

PIT No: TP7

PROJECT: Light Horse Business Centre EASTING: PROJECT No: 43756
LOCATION: Quarry & Archbold Roads, Eastern Creek NORTHING: DATE: 14 Feb 06
DIP/AZIMUTH: 80%/-- SHEET 1 OF 1
Description Q Sampiing & Jn Stu Tesling
. Deptn r g3 E Dynsmic Penetromatar Test
Zl im) of gﬂ & § g 2 (biows per mm)
Streta a S 3wy 0w
FILLING - poorly compacied, grey black rigped ~
sandstons and mudatoms filling, dry, cobbis and boulder
nclusions o 0.6m bun generelly ess than 0,8m In size,
Voids evident in tesi pit sldes 0.3 Pib<appm
D
LY
&)
. 0.8 PD<4ppm
D
1] 10 1
_,}
1.4 PID<4ppm
D
r? 20— 2.0 £
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gravelly ciay flling, dry, medium plasticity, sandstone
cobbles b 0.2m in sire
3Pt dacontinued a1 2.3m

H3

-4

-3

RiG: 20T Excavator
WATER OBSERVATIONS: No fres groundwater observed
REMARKS: Tesipil levels delemmined by supvey

LOGGED: Blinman
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TEST PIT LOG

CLIENT: Dial A Producl Pty Ltd SURFACE LEVEL: 898.6 AHD PT No: TPB
PROJECT:; Light Horse Business Cenlre EASTING: PRO.JECT No: 43758
LOCATION: Quamy & Archbald Roads, Eeslern Creek NORTHING: DATE: 14 Feb 06
DIPIAZIMUTH: 80°/— SHEET 1 OF 1
Description Q Semping & tn 3k Testing N o
| Depth 2 rm Dynamic Penetrometar Teat
: RN s
Streta a s 5 0 5 o
FILLING - poony compacted, gray black ripped : 3
sandstone and mudsicne filing, dry lo moisl, cobble and
boulder mdusions ta 1.0m bul ganarally less than 0.6m
In slze 02 PD<3ppm
05
L
0.8 PiD<4ppm
'
-1 1.0 k1
12
-3
i PID<appm
e 20 -2
24P dscontinued a1 2.4m
=
=3 3
-8
b4 L4

RIG: 207 Excavetor
WATER OBSERVATIONS: No free groundwaler obsarved

REMARKS: Test pH levels determined by survey
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TEST PIT LOG

CLIENT: Dial A Product Pty Ltd SURFACE LEVEL: 868.3 ARD PIT No;: TP8
PROJECT: Light Horse Business Cenire EASTING: PROJECT No: 43758
LOCATION: Quarry & Archbold Reads, Eastern Cresk NORTHING: DATE: 14 Feb 08
DIP/AZIMUTH: 90°/— SHEET 1 OF 1
; Sampling & tn ity Teating
. Description .% g . D e P Test
Bt of
{m} 3= E g m (blowa per mm)
Strata o Flo 5w W om
FILLING - poody companctad, prey biack ripped g ‘
sandstone and mudstone fling, dry, cobbis and boulder
Inclusions to 0.8m but generally keas than 0.5m In sire.
g Some clay bands present = 03 PiD<4ppm
N4
0.8 Plo<3ppm
D
1 1.0 -1
£
18 PiD<4ppm
[}
18
L2 20 £
Pit discontinued at 2.0m
21
-3 -3
.QT L
=d -4
l

RIG: 20T Excavetor
WATER OBBERVATIONS: No frae groundwater abserved
REMARKS: Tesl pil levels detenmined by survey

LOGGED: Bllnman

[ Sand Penstromeler AS1289.8.3.3
O Cone Panatrometar AS1289.6.9.2

SAMPLING 8 IN 5iTU TESTING LEGEND

A Augersampld Pecknt pamirorwier (kPa)

D Disluted sarple %3 Proto lanhalion detectar

B Buksyrpha 5  Starciard panatrelion st

U, Tube sarply (xmm dla) PL  Poinl lad sirengds {50} P
W Wales sampla V' Shedt vane (iPe)

€ Corsdiling > Wiater snap T Walaet level

Cl

Ef

o (/)] Douglas Partners

Gootechnlcs - Emvironmen! - Groondwater
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Quality Assurance/Quality Control Procedures and Results
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QA/ QC PROCEDURES AND RESULTS

The field QC procedures for sampling as prescribed in Douglas Partners Field
Procedures Manual were followed at all times during the validation assessment. Field
sampling comprised replicate sampling, at a rate of approximately one replicate sample
for every ten original samples.

Relative Percentage Difference

The field QC comprised the collection of at least 10% replicate samples during the
course of sampling. In total, sixty eight soil samples were obtained from the subject
site, four of which were replicate samples. A total of five soil samples were selected for
laboratory analysis and no duplicate soil samples were collected. However, twenty one
stockpile samples were selected for laboratory analysis, of which three were replicate
samples. The replicate samples were analysed for heavy metals and the comparative
results of analysis are included in Table 1. Relative Percentage Differences (RPD) were
calculated as an assessment of the result consistency.

A measure of the consistency of results is derived by the calculation of relative
percentage differences (RPD’s) for replicate samples. Generally, an RPD of + 30% is
considered acceptable by the EPA, however, certain exceptions apply. The RPD's,
which were calculated using the heavy metal concentrations, are tabulated below.

Table 11 — Comparative Results of Replicate Sample Analysls for Heavy Metals

Sample ID | Arsenlc | Cadmium | Chromium* Copper | Lead | Mercury | Nickel | Zinc
3/ 1820 8 <1 35 42 20 <0.1 38 74
BD1 140208 5.9 <1 31 38 17 <0.1 35 72
RPD % 30.2 - 12.1 10.0 16.2 - 8.2 2.7
8/1.8-2.0 4.9 <1 28 37 16 <0.1 43 66
BD2 140206 6.7 <1 27 34 14 <0.1 43 66
RPD % 31.0 36 8.5 13.3 0.0 0.0
16/ 0.8 - 1.0 7.8 <1 24 40 15 <0.1 30 63
BD6 140206 7.7 <9 28 43 17 <01 M 68
RPD % 1.3 15.4 7.2 12.5 125 7.6




Il } ) I Douglas Partners

All the RPD results for heavy metals fall within the typical acceptable range (+ 30%), with
the exception arsenic from samples 3/ 1.8 - 2.0 and 8/ 1.8 —2.0. The calculated RPD
exceeding the acceptability range is not, however, considered to be of significant
concern due to the generally low levels of arsenic detected (relative to the adopted
guideline levels), the low actual differences in concentration and the generally
heterogenous nature of the material. It is therefore considered that the results indicate
an acceptable consistency between the samples and their replicates and indicates that
suitable field sampling methodology was adopted and laboratory precision was
achieved.

Laboratory QA/ QC Procedures

The analytical laboratory is accredited by the National Association of Testing Authorities
(NATA) and is required to conduct in - house QA/ QC procedures. These are normally
incorporated into every analytical run and include the following: -

Reagent Blank
A reagent blank sample is prepared and analysed at the beginning of every analytical

run, following calibration of the analytical apparatus. The laboratory results for reagent
blanks for soil analysis indicated that concentrations of all analytes were below
respective [aboratory practical quantitation (detection) limits. These results are included
in the laboratory report in Appendix H.

Spike Recovery
Spike recovery tests were conducted by adding a known amount of a particular analyte

or analytes prior to analysis, and then treating the spiked sample in exactly the same
manner as all other samples. The recovery results indicate the proportion of the known
concentration of the target analytes which were detected during analysis.  Spike
recovery results are included in the laboratory report in Appendix H. The spike recovery
results all fell within the acceptable range thus the results are considered to be
acceptable.
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Location of temporary stockpile
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Annexure E

AT&L Soil Management and Sediment Control Plan, Drawing No. SKC004
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Our Reference:  0071234LOIDECC.doc ——

Dear Jacqueline,
ERM

RE: ADEQUACY REVIEW RESPONSE TO NOISE ISSUES

This letter provides a response to issues raised by DoP within the Adequacy
review with respect to the Noise Impact Assessment (NIA) for the proposed
Light Horse Business Centre. This letter is an addendum to the NIA report and
should be read in conjunction with the revised report.

1. OPERATIONAL NOISE

DoP stated that: The operational noise assessment has been based on 700,000 tpa of
waste being landfilled and on 354,780 vehicles movements/annum. Please revise the
assessment to identify impacts of different scenarios and justify the estimated number of
vehicles movements used in the assessment.

Comment: Traffic noise quantities associated for the development have recently
been revised and confirmed as 340,200 movements (maximum). Therefore, the
noise impact assessment should be considered a worst case assessment as it
adopted 354,780 movements PA.

The NIA for traffic demonstrated compliance when adopting this highly
conservative level of vehicle movements. It showed the project would generate
noise emissions below the relevant ECRTN criteria at the nearest receivers and
would not increase existing traffic noise levels by more than 2 dBA.

Traffic noise levels for 296,000 vehicle movements PA associated with the second
proposed operation scenario would therefore also remain below the relevant

ECRTN goals.
Environmental Resources
v Management Australia Pty Lid
Qusbty . A.CN. 002773 248
E 5 o
] Lelter formal for neise response.doc ABN. 12 002 773 248

Oliver Muller-Jacqueline Ingham
09001 LIC N Page 1 . .
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ERM

2. SCHEDULING OF ACTIVITIES

DoP requested: the inclusion of details and scheduling of activities to be undertaken
after 10pm. Wiilst the noise assessment states that activities after 10pm would occur
once a week, the traffic assessment indicates that it would occur once every 10 weeks.

Comment: Scheduling activities {modelled) to occur during the night period
include waste handling and waste recovery and items used to assess these
activities included:

0 CAT Dozer DSR o HITACHI AH 500 Dump Truck
o Hitachi ZX230 Excavator 0 CAT 320 CL Excavalor

0 CAT 320 CL Excavator o Hyster Forklift

0 IVECO T2700 Waler Cart 0 Hyster Forklift

0 Hyundai 14LC7 Excavator o CAT996 Loader

The location of these plant items are shown in Figure 6.1 of the noise impact
assessment report.

While there are discrepancies in respect of what activities occur after 10:00 pm
the NIA has been conducted in accordance with the Industrial Noise Policy (INP)
adopting all plant operating simultaneously over a one-fifteen minute period.
Therefore the resultant outputs are a worst case night operating scenario and has
been identified to comply with the night operational criteria as well as meeting
the relevant Lmax sleep disturbance goals.

3. SENSITIVE RECIEVERS

DoP requested: a map and table identifying the addresses of each of the sensitive
receivers and their distance from the site.

Comment: ERM figures identify (in particular Figure D) the localities that are
potentially impacted by the proposed development; these maps have been
amended to include street names and the two neighbouring schools within
Erskine Park and Minchinbury.

4, NOISE LEVELS AT THE PRIMARY SCHOOLS
DoP requested: the noise levels at James Erskine Primary and Minchinbury Primary.

Comment: With respect to noise impacts at the two primary schools, the NIA
provided noise contours for three stages of operation over the life of the
development, the noise contours have been reproduced below with inclusion of
these schools as receivers for clarification.

Lutier furmal for naise response.dac
Oliver Muller-Jacqueline Ingham
Page 2
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As per the INP Table 2.1, the recommended classroom internal noise levels is
35 dBA (acceptable), assuming a partially opened window which is expected to
reduce noise levels by 10 dBA, the external target is 45 dB(A). The proposal’s
noise levels within class rooms of both schools are predicted to be well below the
relevant criteria (refer to contours in Figure D of the NIA).

5. NOISE REPRESENTATIONS

DoP requested: clarification as to why R2 located to the west of the site has been used to
represent noise levels at R3-R5 north of the site.

Comment: The existing noise environment at R3-R5 is considered to be
conservatively represented by the long term measurement at R2. The R2 logger
is further from the M4 motorway than the logger placed at Minchinbury, and
therefore considered to be in a quieter location.

It is likely that the existing traffic noise contribution to residences along
Wallgrove Road is slightly higher than the levels adopted, although potentially
not as high as those for Minchinbury due to the monitoring locations angle of
exposure to the M4 Motorway. Notwithstanding this, the noise impacts
associated from traffic noise remain below the ECRTN criteria for day and night.

ERM has responded to the additional information requested within the
Adequacy Review. Should any further information or clarification be required
please contact ERM Project Manager - Chris Jack on (02) 8584 8888.

Yours sincerely,
for Environmental Resources Management Australia Pty Ltd

Oliver Muller
Senior Acoustic Scientist (MAAS)

Letler format for noise response.doc
Oliver Muller-Jacqueline Ingham
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1.1

1.2

INTRODUCTION

BACKGROUND

ThaQuarry Pty Ltd and ACN 114 843 453 Pty Ltd seek project approval for the
construction and operation of a resource recovery facility (including a
materials processing centre (MPC) and waste transfer station (WTS)), and a
class 2 inert and solid waste landfill at Eastern Creek, New South Wales
(NSW). Project approval is sought under Part 3A of the Environmental
Planning and Assessment Act, 1979. The application process is to be managed
on behalf of both parties by ThaQuarry Pty Ltd under the project name Light
Horse Business Centre.

Environmental Resources Management Australia Pty Ltd (ERM) was engaged
to undertake a noise impact assessment for the proposed resource recovery
facility (RRF) and landfill facility (The ‘Facility’), as part of the overail
Environmental Assessment. The noise impact assessment was conducted to
identify potential acoustic impacts associated with operational, construction
and traffic generation activities associated with the ‘Facility’.

The assessment has been conducted with reference to the Department of
Environment and Climate Change (DECC) (2000) Industrial Noise Policy (INP),
DECC (1999) Environmental Criteria for Road Traffic Noise (ECRTN) and DECC's
constitution guidelines, formerly Chapter 171 of the (1994) Environmental Noise
Control Manual (ENCM).

Blasting has not been included in this assessment, as there are no blasting
activities associated with the Facility.

PROJECT DESCRIPTION

The facility will have the capacity to accept up to two million tones (t) of waste
per annum. An estimated 50% to 80% of this material will be recovered by
sorting and processing, and stored on site in stockpiles and material bays until
sold. The remaining 20% to 50% will constitute “unsalvageable” material and
will go to landfill in the adjoining landfill facility or be transferred off site as
appropriate. A description of Project activities relevant to this assessment is
provided below.
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1.2.1

1.2.2

1.2.3

Waste Handling

The Project will include several noise generating activities associated with
receival, sorting, processing, storage and on-site transportation of waste
materials, focussed at the following areas (refer Figure 1.1 for proposed site
layout plan):

» inwards/ outwards weighbridge for vehicles entering the facility and one
way dump truck weighbridge for loads entering the land filling area;

 raised Material Processing Centre (MPC) and Waste Transfer Station (WTS)
structure; and

» drop off zone and processing/ stockpiling area.

Landfill Operations

The landfill operations associated with this facility will occur within the
existing quarry void adjacent to the proposed resource recovery facility (RRF).
Initial filling will take place from the south eastern corner of the quarry base at
the deepest point and proceed towards the north eastern corner. Once the
north eastern corner is reached, filling will proceed towards the west and
continue in a north-south / south-north filling pattern. This process will be
repeated until filling reaches the western end of the quarry at which time the
total lift throughout the site is expected to be approximately ten metres.
Filling will then occur in the same manner in the opposite direction.

To model the range of noise impacts as landfilling operations progress closer
to the surface, ERM adopted three modelling scenarios being:

* Year 5 - representing the initial stage of pit filling where plant are
operating deep within the pit;

* Year 13 - representing the middle stages of landfilling, with plant
operating approximately half way up the pit; and

¢ Year 20 - representing the final stages of pit filling, with plant operating at
the surface.

Operating Hours

Operations at the facility will generally be conducted seven days a week
during daytime hours. Some site activity will occur during the evening period
between 6:00 pm and 10:00 pm, however plant activity will be reduced
slightly during this time with all plant operating except the mobile crusher
and associated loader.

On occasion the RRF may receive materials after 10:00 pm, from essential
works, such as millings and asphalt from road works.
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1.24

For operations after 10:00 pm, only waste receival will occur, with no sorting
or processing of materials to take place. For a worst case scenario, plant
utilised during this time, and adopted in the assessment of night time noise, is
expected to include dump trucks, watercarts, excavators, loaders (x 2) and
forklifts. For the Year 20 scenario, the noise assessment has adopted loaders
with a sound power level of 111 dBA to mitigate potential impacts from plant
during this stage. To manage this, an acoustic audit of plant equipment
should be conducted to verify the overall sound power level of plant items
working on the site.

Plant and Equipment

Various mobile and stationary plant items will be used on site throughout the
stages of the project, as identified below. One third octave data for all
equipment modeled in this assessment is presented in Annex A.

Maintenance and repair activities are expected to occur within the workshop
of the facility between the hours of 6:00 and 10:00 pm. However, noise
sources at the workshop including hand tools, are expected to remain
acoustically insignificant and have not been included in modeling for this
assessment.

Waste Handling

Acoustically significant i)lant associated with the receival, sorting, processing,
storage and transportation of waste at the site will include the following:

e dump trucks ( 3);

e water cart;

e multi purpose Hooklift Truck;
¢ excavators (6);

e loaders (5);

¢ mobile screens (3);

¢ mobile crusher;

» stationary crusher; and

o forklifts (2).

Landfill Operations

Acoustically significant plant associated with landfill operations for the
Project will include the following:

e dump trucks (3 as above);
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» water cart (as above);

e multi purpose Hooklift Truck (as above);
¢ excavators (as above);

» bulldozer ; and

e compactors (2).
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Site Access

The existing site access via the two lane registered right of carriage way off
Old Wallgrove Road will be used throughout construction and operations for
the Project.

1.3 GLOSSARY

A number of technical terms have been used in this report and are explained
in Table 1.1.

Table 1.1 Glossary of Terms

Term Description
ABL Assessment Background Level (ABL) is defined in the INP as a single
figure background level for each assessment period (day, evening and
night). It is the tenth percentile of the measured Loy statistical noise

levels.

dB(A} Noise is measured in units called decibels {dB). There are several
scales for describing noise, the most common being the ‘ A-weighted’
scale. This attempts to closely approximate the frequency response of
the human ear.

dB(LinPeak) The peak sound pressure level {not root mean squared (rms))
expressed as decibels with no frequency weighting.

L1 The noise level exceeded for 1 % of a measurement period.

L10 A noise level which is exceeded 10 % of the time. It is approximately
equivalent to the average of maximum noise levels.

L0 Commonly referred to as the background noise, this is the level
exceeded 90 % of the time.

Leq The summation of noise over a selected period of time. It is the

energy average noise from a source, and is the equivalent continuous
sound pressure level over a given period.

Lmax The maximum root mean squared (rms) sound pressure level
received at the microphone during a measuring interval.
RBL The Rating Background Level (RBL) is an overall single figure

background level representing each assessment period over the whole
monitoring period. The RBL is used to determine the intrusiveness
criteria for noise assessment purposes and is the median of the ABL's.

Sound power level  This is a measure of the total power radiated by a source. The sound
power of a scurce is a fundamental location of the source and is
independent of the surrounding environment.
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2.1

2.1.1

212

NOISE IMPACT ASSESSMENT CRITERIA

GENERAL CRITERIA

The DECC (2000), in its INP, gives guidelines for assessing industrial facilities.
Assessment criteria depend on the existing amenity of areas potentially
affected by a proposed development as outlined below.

Assessment criteria for sensitive receivers near industry are based on the
following objectives:

¢ protection of the community from excessive intrusive noise; and
¢ preservation of amenity for specific land uses.

To meet these objectives, two separate criteria are prescribed by the DECC,
namely the intrusiveness criteria and the amenity criteria. A fundamental
difference between the intrusiveness and the amenity criteria is that the
former is applicable over 15 minutes in any period, while the latter covers the
entire assessment period (day, evening and night).

Assessing for Intrusiveness

The intrusiveness criterion requires that L Aeq,15min Noise levels from a newly

introduced source during the day, evening and night do not exceed the
existing Rating Background Levels (RBL) by more than 5dB. This is expressed
as:

Laeq15min < RBL +5 - K

where Lpeq 15min is the Lgq noise level from the source, measured over a

15 minute period and K is a series of adjustments for various noise
characteristics. Where the RBL is less than 30 dB(A), a value of 30 dB(A) is
used. For typical noise from the Facility, no adjustment factors are considered
applicable.

Assessing for Amenity

The DECC’s amenity criterion requires industrial noise to be within an
acceptable level for the particular locality and land use. Where ambient noise
is already high, the acoustic environment should not be deteriorated
significantly. The strategy behind the amenity criterion is a holistic approach
to noise, where all industrial noise (existing and future) received at a given
receptor does not exceed the recommended goals.
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Table 2.1

Private residences and other potentially sensitive receivers potentially affected
by the Project are covered by the DECC’s varying amenity categories as
presented in Table 2.1 of the INP and are reproduced below

Amenity Criteria - Recommended LAeq Noise Levels froin Industrial Noise

Sources
Type of Receiver  Indicative Noise Time of Day Recommended LAeq(Period)
Amenity Area Noise Level (dBA}
Acceptable Recommended
Maximum
Residence Rural Day 50 55
Evening 45 50
Night 40 45
Suburban Day 55 60
Evening 45 50
Night 40 45
Urban Day 60 65
Evening 50 b5
Night 45 50
Urban/Industrial Day 65 70
Interface (for Evening 55 60
existing situations  Night 50 55
only)
School All Noisiest 1 hour 35 40
classrooms period when in
- internal use
Hospital wards All Noisiest 1 hour
- internal period 35 40
- external 50 55
Place of worsi'\iipri All When in use 40 45
- internal
Area specifically Al When in use 50 55
reserved [or
passive
recreation
{eg National
Park)
Active recreation  All When in use 55 60
area (eg school
playground, golf
course)
Commercial All When in use 65 70
premises
Industrial All When in use 70 75
premises

Note:

Monday - Saturday Daytime 7.00 am to 6.00 pm; Evening 6.00 pm 10 10.00 pm; Night-

time 10.00 pm te 7.00 am. On Sundays and Public Holidays, Daytime 8.00 am - 6.00 pm;
Evening 6.00 pm - 10.00 pm; Night-time 10.00 pm - 8.00 am.

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA
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2.2

Table 2.2

2.3

2.4

CONSTRUCTION NOISE

Chapter 171 of the ENCM sets out methods for determining construction
criteria associated with proposed developments. Table 2.2 reproduces the
acceptable construction noise levels. These take into account the rating
background noise level (RBL) and are based on duration of the construction
period that applies to nearest sensitive receivers.

Construction Noise Goals

Construction Period Acceptable LA10 Noise Levell
4 weeks and under Background LA90 plus 20 dBA
4 weeks to 26 weeks Background LA90 plus 10 dBA
Greater than 26 weeks Background LA90 plus 5 dBA

1. Applicable between the hours of 7.00 am and 6.00 prm Monday to Friday, and 8.00 am to
1.00 pm Saturdays. For all other times construction noise must be inaudible at the receiver. No
construction work is to take place on Sundays or Public Holidays.

ROAD TRAFFIC NOISE CRITERIA

The Environment Protection Authority released the ECRTN in May 1999. The
policy sets out noise criteria applicable to different road classifications for the
purpose of defining traffic noise impacts.

SLEEP DISTURBANCE

While the INT does not specify a criterion for assessing sleep disturbance, the
ENCM (1994) recommends that Lj jinye Noise from a source should not

exceed the existing background noise by more than 15 dB. Depending on the

measured background noise, the sleep disturbance criteria for the quietest
location could be as low as 45 dB(A)L;.

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0071234RPv7 /FINAL REPORT/ 26 MARCH 2008



ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0071234RPv7/FINAL REPORT/ 26 MaRC1 2008

10



3.1

Table 3.1

EXISTING ACOUSTICAL ENVIRONMENT

SENSITIVE RECEIVERS

Sensitive receivers surrounding the proposed facility are generally to the west
in Erskine Park and to the north in Minchinbury, located in the general areas
identified in Table 3.1. The locality map presented in Figure 3.1 identifies the
nearest residential areas and sensitive receivers adjacent to the proposed

facility.

Representative monitoring and modelling assessment points were selected to
represent the worst case general receivers for each area. Table 3.1 presents the
modelled receiver positions and associated representative street/roads. The
monitoring locations are identified in Secfion 3.2 and shown on Figure 3.1.

Assessed Representative Receivers

Area

Representative of Receivers Situated in and around:

South West Receivers
Erskine Park

Western Receivers
Erskine Park

North Receivers
Minchinbury

North East Receivers
Minchinbury

East North East Receivers
Minchinbury

Residential :Weaver Street, Pollux Close, Ohio Place and
Fantail Crescent

Schools : Erskine Park High and James Erskine Primary
Churches / Places of Waorship : N/A

Residential: Swamphen Street and Roper Road.

Schools: N/A

Churches/Places of Worship : N/A.

Residential : Cobbier Crescent, McFarlane Drive, Grazier
Place, Tod Place, Eber Place and Bergin Place.

Schools : N/ A

Churches/Places of Worship : N/A.

Residential: Barrossa Drive, Minchin Drive, Swamphen
Street and Roper Road.

Schools : Minchinbury Public School

Churches/Places of Worship : N/ A.

Residential: Rutherglen place Agrafe Place, Tirage Place and
Farrington Street..

Schools : N/ A

Churches/Places of Worship : N/A.

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA
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3.2

3.2.1

3.2.2

Table 3.2

BACKGROUND NOISE ASSESSMENT

Introduction

Acoustic instrumentation utilised during the monitoring and assessment
process for this assessment complies with the requirements of AS IEC 6167,
2004 ‘Electroacoustics - Sound level meters — Specifications’. Additionally, all
equipment used have current NATA or manufacturer calibration certificates.
All instrumentation was calibrated before and after each measurement survey
and the tolerance of each unit did not vary by more than 0.5 dBA.

Unattended Noise Monitoring

Unattended continuous monitoring was conducted from 16 August 2007 to
5 September 2007 inclusive, at two residential locations using ARL
Type EL315 environmental noise loggers. The monitoring locations were at 12
Swamphen Street, Erskine Park, NSW and 166 McFarlane Drive, Minchinbury,
NSW. Atypical or anomalous data apparent in charts was also removed prior
to analysis. This typically resulted in adopting the largest grouped ABL values
to conservatively calculate the RBL.

A summary of the results of the background surveys, within each of the
proposed operating periods of the development, are given in Table 3.2. The
noise logging data set is presented in Annex B.

Summary of Background and Ambient Noise Levels

Ambient Noise Level,

Location Rating Background Level, dB(A) dB(A)L iod
eq’perio
Morning . . . .
1 1 1 1 1 1
Shoulder? Day Evening’ Night Day Evening Night’
West -
Swamphen Street 38 39 IH 37 54 59 49
North -
McFarlane Drive a4 47 47 41 55 53 51

1. Day is from 7am to 6pm; Evening is from épm to 10pm; and Night is from 10pm to 7am (INP).

2 The morning shoulder {6am-7am) has been adopted as the midpoint between day and night
periods, in accordance with Section 3.3 of the INP to account for steadily rising background noise
levels due to traffic.

3. Noise data during periods of any rainfall and/or wind speeds above 5m/s were discarded.

4 Ambient noise levels were controlled by traffic noise. An assessment of noise for high traffic areas
{in accordance with Section 2.2.3 of the INP) has been undertaken and no corrections are applied, as
levels are not more than 10 dB above the recommended acceptable amenity levels.

s Adjustments are to be made to the Project Specific Noise Criteria to account for evening noise
levels being 1 dBA higher than daytime, in accordance with the DECC’s Application Notes for the
INP.
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3.2.3

Table 3.3

Attended Noise Monitoring

To gain a better understanding of the existing noise environment, ERM
conducted attended noise monitoring at the unattended noise monitoring
locations during calm clear weather conditions, to ascertain dominate ambient
noise sources and to quantify existing industrial noise contributions. For the
northern receivers, due to a localised residential extraneous noise source at the
time of the measurement, the attended survey location was relocated from
McFarlane Drive to nearby Cobbler Crescent (representative of the area). The
findings of the survey are presented in Table 3.3.

Summary of Attended Noise Measureinents

Location Time/Date  Duration Total Induskrial Noise Sources
{min) Measured Noise
Noise Contribution
Levels, dB(A)
dB(A)
Leq Lo
Traffic M4
Woest - H
est 09:16 1500 48 44 <44 No industrial noise
Swamphen Streel 16/08/07 o
contribution
Birds 48-55
Dogs 48 - 60
North - Traffic M4 48 -50
Cobbler Crescent 15:11
. ' 15:00 50 47 < 47 Hanson Asphalt
adjacent to 16/08/07 Batching Plant

McFarlane Drive

noise just audible,
not measurable.
Minimal industrial
noise contribution

Attended measurements verify that the locality surrounding the proposed
facility is typical of an urban environment, as defined in Section 2.2.1 of the
INP. In particular, identified noise sources that dominated measured levels
included “urban hum’ that was largely traffic-related sources.

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA
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4.1

PROJECT SPECIFIC NOISE CRITERIA

OPERATIONAL NOISE CRITERIA

The noise emission criteria for the Project have been set in accordance with
Section 4.0 of the INP. The intrusiveness and amenity design criteria have
been set, based on logging measurements conducted at the nearest
representative receivers to the site. Noise monitoring data from the
Swamphen Street location was considered representative of the noise
environment at the South West, West and South East receivers. Noise
monitoring data from the McFarlane Drive location was considered
representative of the North, North East and East North East receivers.

The background noise levels for setting the intrusiveness criterion have been
determined in the absence of any noise from the proposed development.

The existing LAeq in the area surrounding the site is dominated by traffic and
residential noise sources. Some industrial noise was just perceptible from the
Hanson site (to the south east of the Project site}, however no acoustic
contribution was measured above the overall background noise at this
location, even during breaks in traffic. Therefore this industrial contribution is
estimated to be 10 dBA or greater below the measured (LA90) background
noise level. The acoustical environment surrounding the site is typical of an
urban environment, as it is dominated by through traffic from the M4
motorway and Great Western Highway, in particular during peak times
including the evenings, where noise levels are elevated from traffic.

An assessment of transport noise in accordance with Section 2.2.3 of the INP
identified that corrections to the amenity criteria to account for high traffic
noise is not applicable, as levels are not more than 10 dB above the
recommended acceptable amenity levels. Additionally, as there is no existing
industrial noise contribution at representative receivers, no adjustment to the
amenity criteria is necessary and the recommended acceptable amenity levels
from Table 2.1 of the INP has been adopted as the amenity criteria.

The design goals for operational noise are given in Table 4.1.

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0071 234RPyv7 /FINAL REPORT/ 26 MARCH 2008
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Table 4.1 Project Specific Noise Criteria

Infrusiveness . .
Location Period Criteria AmenibyCritena
LAeq(15minute) LAeq(Period)

South West Morning Shoulder 43 dBA 53 dBA
Receivers Day 44 dBA 60 dBA
Evening 44 dBA 50 dBA

Night 42 dBA 45 dBA

West Receivers Morning Shoulder 43 dBA 53 dBA
Day 44 dBA 60 dBA

Evening 44 dBA 50 dBA

Night 42 dBA 45 dBA

North Receivers Morming Shoulder 49 dBA 53 dBA
Day 52 dBA 60 dBA

Evening 52 dBA 50 dBA

Night 46 dBA 45 dBA

~ North East Receivers Morning Shoulder 49 dBA 53 dBA
Day 52 dBA 60 dBA

Evening 52 dBA 50 dBA

Night 46 dBA 45 dBA

East North East Moming Shoulder 49 dBA 53 dBA
Receivers Day 52 dBA 60 dBA
Evening 52 dBA 50 dBA

Night 46 dBA 45 dBA

. 45dBA

schooliReceivers When in use (ex'ternal level -10dBA for transmission loss)

1. Weekdays and Saturdays - Daytime 7:00 am - 6:00 pm; Evening 6:00 pm - 10:00 pm;
Night 10:00 pm - 07:00 am. Sundays -Daytime 8am - épm; Evening 6:00pm - 8:00am;
Night 10:00pm - 8:00am.

2. The INP states that these criteria have been selected to protect at least 90% of the
population living in the vicinity of industrial noise sources from the adverse effects of
noise for at least 90% of the time. Provided the criteria in the INP are achieved, it is
unlikely that most people would consider the resultant noise levels excessive.

3. Applicable project specific design criteria are in bold and are the lower of the
intrusiveness and amenity criteria in each instance. Adjustments have been made to the
Project Specific Noise Criteria to account for daytime noise levels being quieter than
evening periods in accordance with the DECC's Application Notes for the INP.

4. The Amenity Criteria for the morning shoulder {fam-7am) is based on the ‘mid-point’
between the originally derived day and night recommended acceptable noise levels to
account for steadily rising background noise levels due to traffic.
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4.2

Table 4.2

4.3

Table 4.3

CONSTRUCTION NOISE CRITERIA

The construction phase of this project is expected to occur for a period of
greater than 26 weeks in duration. Therefore, in accordance with the ENCM,
the construction noise goals are set to background plus 5 dBA (LA90 + 5dBA).
The Project specific construction noise criteria for receivers are presented in
Table 4.2.

Construction Noise Goals (>26 week construction period)

Location Project Specific Noise Criteria LA10{(15minute)

West and South West Receivers 44 dBA

North, North East and East North East
Receivers

52 dBA

1. Noise generating construction activities may only occur between the hours of 7.00 am
and 6.00 pm Monday to Friday, and 8.00 am to 1.00 pm Saturdays. For all other times
construction noise must be inaudible at the receiver.

ROAD TRAFFIC NOISE CRITERIA

The NSW DECC ECRTN recommends external and internal traffic noise goals.
The proposed facility will be near to several major roadways including the M4
Motorway and M7 Motorway and to a lesser extent the Great Western
Highway. Traffic noise impacts have been assessed for receivers located off
Wallgrove Road (which is anticipated to be used by all vehicles accessing the
site) and the M4 Motorway. Therefore the traffic noise impact assessment has
adopted noise goals for ‘land use developments with the potential to create
additional traffic on arterial roads or frecways’, in accordance with the ECRTN and
reproduced in Table 4.3.

Traffic Noise Design Goals

Traffic Noise Goal
Location Road Classification Daytime Night
LAeq{15hour) LAeq(%hour)

West and South West
Receivers
North, North East Freeway/ Arterial 60dBA 55dBA
and East North East
Receivers

1. Daytime: 07:00 am - 10:00 pm, Night : 10:00 pm to 07:00 am.

Further, the ECRTN identifies that traffic arising from the development
should not lead to an increase in existing noise levels of more than 2 dBA.
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4.4

Table 4.4

SLEEP DISTURBANCE

Table 4.4 presents the sleep disturbance noise emission goals for this project.
As outlined in Section 2.4 of this report, these goals have been established with
reference to the ENCM and are based RBL noise level recorded during the
night time period at each receiver area.

Sleep Disturbance Design Goals

Location Period Sleep Disturbance Goal
(LA1(lminute})
West and & South West Receivers Night 52 dBA
Nort‘h, North East and East North East Night 56 dBA
Receivers
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Table 5.1

METEOROLOGICAL ANALYSIS

Noise propagation over long distances can be significantly affected by the
prevailing weather conditions. Of most interest are source to receiver winds
and the presence of temperature inversions, as both these conditions can
enhance received noise levels. To account for these phenomena, the DECC's
INP, specifies weather analysis procedures to be employed to determine the
prevalent weather conditions that enhance noise propagation in a particular
area, with a view to determining whether they can be described as a feature of
the project area.

The prevailing wind directions in the area have been determined in
accordance with the INP. The INP requires that winds below 3m/s with an
occurrence greater than 30 per cent of the time be assessed. Wind roses
created from 1 September 2005 to 10 September 2007 for the Horsley Park area
have been analysed. The results of this analysis are presented in more detail
and form the wind roses presented in Annex C of this report. Based on the
results of this analysis, the relevant meteorological conditions modelled are
summarised in Table 5.1.

Relevant Site Specific Meteorological Parameters

Relative

Assessment Condition Temperature Wm.d Sl:teed/ Humidit Tempel.'alure
Direction y Gradient
Daytime - Calm 20°C n/a 65% n/a
Evening - Calm 15°C n/a 80% n/a
- Prevailing Winds 15°C 3m/s /SW+45e 80% n/a
Night time - Calm 10°C n/a 80% n/a
- Prevailing Winds at:
W & SW Receivers 10°C 3m/s/ SE+45¢ 80% n/a
N, NE and ENE Receivers 10°C 3m/s/ 5145 80% n/a
- Temperature Inversion 10°C n/a 80% 3°C/100 m

The potential for drainage flows to occur around the site have been analysed
and are not relevant as Project noise sources are at a lower elevation than
nearby receivers, or there is intervening topography present between the
identified Project noise sources and nearby receivers.
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6.1

6.2

Table 6.1

NOISE MODELLING

Site operations are predicted to commence in 2008, with landfilling anticipated
to continue for a period of approximately 20 years and resource recovery
activities to continue indefinitely.

MODELLING SCENARIOS

As discussed in Section 1.2.2, three modelling scenarios were adopted,
representative of Years 5, 13 and 20 of operations, to represent the potential
range of impacts as landfilling operations and associated in pit equipment
progresses closer to the surface.

PLANT NOISE LEVELS

Mobile plant noise emission data used in modelling for this assessment were
obtained from the ERM noise emission database for relevant noise sources.
Noise data for stationary plant items such as the screens and crushers were
provided by the proponent. The noise emission levels used in modelling are
summarised in Table 6.1.

Equipment Sound Power Levels

Typical Item Represen}::i\;i tzg ’:l:_;?l;?:;e Sound
CAT 740 Dump Truck 103
HITACHI AH 500 Dump Truck 106
IVECO T2700 Water Cart 105
IVECO T2700 Hooklift Truck 101
CAT 320 CL Excavalor 106
Hitachi ZX230 Excavator 104
Hyundai 14LC7 Excavator 105
CAT980 Loader 115
CAT996 Loader 110
CAT Dozer D8R 113
Mobile Screens EXTEC 101
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6.3

Sound

Typical Item Repres ml:::‘: ];:3:315?1;?:;‘3
Mobile Screens KEYSTRAC 101
Mobile Crusher EXTECC12 114
Stationary Crusher 114
Hyster Forklift 103
CAT 826 Compactor 113
IVECO T2700 Water Cart2 105
Road Truck 102

Notes: Refer to Annex D for 1/3 octave data used for noise modelling

CALCULATION PROCEDURES

ENM noise modelling software was used to assess potential noise impacts
associated with the Project. ENM is a DECC accepted software package and
takes into account distance, ground effect, atmospheric absorption and
topographic detail.

The model incorporated three-dimensional digitised ground contours for the
facility, as derived from proposed site plans (inclusive of barriers) and barriers
and the surrounding land base topography, superimposed on each other.
Plant and equipment was modelled at various locations and heights,
representative of realistic operating conditions for the three representative
scenarios, as indicated on Figure 6.1. For each scenario, noise sources were
modelled in the same (x,y) positions with elevations of in pit equipment
changed to represent the change in height of the landfill operations.

The noise model predicts Legq noise levels, although it should be noted that
this assessment has assumed that all plant and equipment operate
simultaneously. In practice, such an operating scenario would be unlikely to
occur and the results should therefore be considered conservatively high.
Where relevant, modifying factors in accordance with Section 4 of the INP
have been applied to calculations.
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7 NOISE IMPACT ASSESSMENT - RESULTS AND DISCUSSION

7.1 OPERATIONAL NOISE

Three operational scenarios were modelled to determine the potential acoustic
impact of the Project on the surrounding community at various stages of the
development. Noise from all sources that contribute to the total noise from
the proposed site operations has been assessed.

A summary of predicted noise levels at assessed representative areas adjacent
to the site are provided in Table 7.1 to 7.3, for calm and prevailing weather
conditions. ENM, noise contour maps for the worst case daytime and evening
operations for Years 5, 13 and 20 of operations are provided in Annex D.

Table 7.1 Noise Modelling Summary - Year 5

Location Modelled Period  Project Specific Calm Prevailing Inversion
Noise Criteria LAeq Wind LAeq
LAeq LAeq
Morning Shoulder 43 dBA <35dBA N/A 36 dBA
South West Day? 44 dBA <35 dBA N/A N/A
Receivers Evening! 44 dBA* <35 dBA <35 dBA N/A
Night! 42 dBA <35 dBA <35 dBA <35 dBA
Morning Shoulder 43 dBA <35 dBA N/A <35 dBA
. Day! 44 dBA <35 dBA N/A N/A
Western Receivers -
Evening? 44 dBA* <35 dBA <35 dBA N/A
Night! 42 dBA <35 dBA <35 dBA <35dBA
Morning Shoulder 49 dBA 42 dBA N/A 44 dBA
. Day! 52 dBA 42 dBA N/A N/A
North Receivers -
Evening! 50 dBA 43 dBA 45 dBA N/A
Night! 45 dBA 35 dBA 42 dBA 43 dBA
Morning Shoulder 49 dBA 42 dBA N/A 45 dBA
North East Day! 52 dBA 41 dBA N/A N/A
Receivers Evening! 50 dBA 42 dBA 49 dBA N/A
Night! 45 dBA <35 dBA 44 dBA 43 dBA
Morning Shoulder 49 dBA 36 dBA N/A 40 dBA
East North East Day? 52 dBA 37 dBA N/A N/A
Receivers Evening!? 50 dBA 37 dBA 43 dBA N/A
Night! 45 dBA 35 dBA 40 dBA 39 dBA
JEES S AL <35 dBA N/A N/A
Primary
When in use 45 dBA
Minchinbury <45 dBA N/A N/A
Primary

1. Intrusive Criteria Applicable - LAeq(15minute);
2. Amenity Criteria Applicable - LAeq(Period);
* Where the PSNC for evening is greater than that of day, the day criteria has been adopted.

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0071234RPv7 /FINAL REPORT/ 26 MARCH 2008

25



Table 7.2 Noise Modelling Summary - Year 13

Location Modelled Period  Project Specific Calm Prevailing Inversion
Noise Criteria LAeq Wind LAeq
LAeq LAeq
Morning Shoulder 43 dBA <35dBA N/A 37 dBA
South West Day! 44 dBA <35 dBA N/A N/A
Receivers Evening! 44 dBA* <35 dBA <35 dBA N/A
Night! 42 dBA <35 dBA <35dBA <35 dBA
Morning Shoulder 43 dBA <35 dBA N/A <35 dBA
. Day! 44 dBA <35 dBA N/A N/A
Western Receivers :
Evening! 44 dBA* <35 dBA <35 dBA N/A
Night! 42 dBA <35 dBA <35 dBA <35 dBA
Morning Shoulder 49 dBA 43 dBA N/A 44 dBA
) Day! 52 dBA 43 dBA N/A N/A
North Receivers -
Evening! 50 dBA 43 dBA 45 dBA N/A
Night! 45 dBA 39 dBA 40 dBA 41 dBA
Morning Shoulder 49 dBA 42 dBA N/A 45 dBA
North East Day? 52 dBA 42 dBA N/A N/A
Receivers Evening! 50 dBA 42 dBA 50 dBA N/A
Night! 45 dBA 38 dBA 45 dBA 42 dBA
Morning Shoulder 49 dBA 36 dBA N/A 40 dBA
East North East Day! 52 dBA 36 dBA N/A N/A
Receivers Evening! 50 dBA 36 dBA 43 dBA N/A
Night! 45 dBA 36 dBA 39 dBA 39 dBA
]ar'nes Erskine <35 dBA N/A N/A
Primary
When in use 45 dBA
Minchinbury <45 dBA N/A N/A
Primary

1. Intrusive Criteria Applicable - LAeq(15minute);

2. Amenity Criteria Applicable - LAeq(Period);

* Where the PSNC for evening is greater than that of day, the day criteria has been adopted.
Criteria exceedences are in bold
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Table 7.3

Noise Modelling Summary - Year 20

Location Modelled Period  Project Specific Calm Prevailing Inversion
Noise Criteria LAeq Wind LAeq
LAeq LAeq
Moming Shoulder 43 dBA <35 dBA N/A 40 dBA
South West Day! 44 dBA <35 dBA N/A N/A
Receivers Evening! 44 dBA* <35 dBA <35 dBA N/A
Night? 42 dBA <35dBA <35 dBA <35 dBA
Morning Shoulder 43 dBA <35 dBA N/A 37 dBA
Western Receivers Dayl. 44 dBA <35 dBA N/A N/A
Evening! 44 dBA* <35 dBA <35 dBA N/A
Night! 42 dBA <35 dBA <35 dBA <35 dBA
Morning Shoulder 49 dBA 44 dBA N/A 46 dBA
North Receivers ] Dayli 52 dBA 44 dBA N/A N/A
Evening! 50 dBA 44 dBA 47 dBA N/A
Night! 45 dBA 43 dBA 45 dBA 45 dBA
Morming Shoulder 49 dBA 42 dBA N/A 45 dBA
North East Day’ B 52 dBA 42 dBA N/A N/A
Receivers Evening! 50dBA 42 dBA 49 dBA N/A
Night? 45 dBA 42 dBA 45 dBA 45 dBA
Morning Shoulder 49 dBA 37 dBA N/A 41 dBA
East North East Day? 52dBA 37 dBA N/A N/A
Receivers Evening! 50 dBA <35dBA 44 dBA N/A
" Nightt 45 dBA 37 dBA 42 dBA 40 dBA
{:‘i“;z;r"k‘“e <35 dBA N/A N/A
When in use 45 dBA
]Tr‘i:f;“r;‘b“ry <45 dBA N/A N/A

1. Intrusive Criteria Applicable - LAeq(15minute};
2. Amenity Criteria Applicable - LAeq(Period);

Includes loader sound power level of 111 dBA for this stage

* Where the PSNC for evening is greater than that of day, the day criteria has been adopted.
Criteria exceedences are in bold

Tables 7.1 to 7.3 show that modelled noise levels for all stages of the Project
operations are predicted to meet the relevant Project Specific Noise Criteria at
most sensitive receivers during all meteorological conditions.
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Table 7.4

Table 7.5

Construction Noise

Construction Equipment

Construction works for the Facility are expected to last for approximately six
months. The construction noise impact assessment has adopted the items of
equipment presented in Table 7.4, and associated noise emission data, as
obtained from the ERM noise database. Modelling conservatively assumed
that construction equipment is operating at the proposed location of the
crushing and screening facilities, as this is the construction area located closest
to potentially sensitive receivers.

Construction Plant
Plant and Equipment Sound Power Level (LA10)
Compressor 94 dBA
Transit Mixer 114 dBA
Excavator 114 dBA
Crane 108 dBA
Hand tools (including grinding, hammering etc.) 108 dBA
Construction Modelling Results
The ENM model results for construction works are presented in Table 7.5. It
can be seen that construction noise is not expected to exceed the relevant
criteria at any of the assessed receivers.
Construction Emissions Summary
Location Project Specific Noise Criteria Calculated
LA10 LA10 (Calm)
South West Receivers Day - 44 dBA <30 dBA
Western Receivers Day - 44 dBA <30 dBA
North Receivers Day -52 dBA 38 dBA
North East Receivers Day -52 dBA 37dBA
East .North East Day -52 dBA 30 dBA
Receivers
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7.2

Table 7.6

ROAD TRAFFIC NOISE

The US Environment Protection Agency’s method was used to predict the
LAeq noise levels from traffic travelling along Wallgrove Road and the M4
Motorway, at residences adjacent to these routes. It is an internationally
accepted theoretical traffic noise prediction model which takes into account
the vehicle noise levels (light and heavy), receiver offset distance, passby
duration, vehicle speed, ground absorption (based on the ratio of soft ground
and average height of propagation), number of vehicle movements, receiver
height, truck exhaust height and the height and location of any intervening
barriers.

To predict road traffic noise from the Project, it was necessary to take into
account the volume of vehicles predicted to travel to and from the site. Traffic
generation predictions supplied by the proponent for a worst case traffic
generation scenario, whereby 80% of incoming waste is recycled and
transported back off site are presented in Table 7.6 and were used for this
assessment.  This scenmaric would result in approximately 972 wvehicle
movements per day from the Project.

For assessment of road traffic noise during the daytime, it was conservatively
assumed that all daily movements (refer Table 7.6) would occur during the
daytime period between 7:00am and 10:00pm. To assess worst-case impacts
during the night-time, a conservative scenario was modelled, whereby one
quarter of medium and heavy vehicle daily waste deliveries (approximately
120 movements) occur during the night period between 10:00pm and 7:00am.
This would include deliveries during standard operating hours between
6:00am and 7:00am, as well as movements associated with the occasional
delivery of waste after 10:00pm (anticipated to occur once per week).

Vehicle Movement Distribution

Daily Movements
Activity Light Medium Heavy
Staff Movements 76 - -
Subcontractors 8 - -
Site Visitors 8 - -
Waste Deliveries 62 166 314
Product Dispatch 62 86 182
General Deliveries (fuel, workshop and
administrative supplies, service and
mnaintenance activities etc) 4 2 2
TOTAL 220 254 498
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Table 7.7

7.3

For this assessment, it has been conservatively assumed that all site traffic
travel along both Wallgrove Road and the M4 Motorway, in one direction to
and from site. Results of the intermittent traffic noise assessment are
presented in Table 7.7. These results show that the predicted traffic noise from
existing traffic (determined from noise logger data) plus additional vehicle
movements from the Project would remain below the relevant ECRTN criteria
at the nearest receivers to Wallgrove Road and the M4 Motorway.
Additionally it can be seen that Project traffic will not increase existing noise
levels by more than 2 dBA.

Road Traffic Noise Impacts

Location Existing Calculated Calculated Existing  Noise Design
Traffic Noise Maximum Traffic + Project Traffic Criteria
Noise Contribution Noise
of Project
Parameter LAeq(15hour) Day
Wallgrove Road 53 dBA 51 dBA 55 dBA 60 dBA
at 35 metres
M4 Motorway 54 dBA 47 dBA 55 dBA 60 dBA
at 75 metres
Parameter LAeq(%hour) Night
Wallgrove Road 48 dBA 44 dBA 50 dBA 55 dBA
at 35 melres
M4 Motorway
50 dBA 42 dBA 51 dBA 55 dBA
at 75 metres
1. Analysis of LAcq logging data for each location was used to establish the existing traffic noise contribution for

the day and night period. Logger data from McFarlane Crescent was used for the M4 traffic noise
coniribution, while data from the Swamphen Streel logger was taken as a conservative traffic noise
contribution for Wallgrove Road.

Recent information has been provided by the proponent regarding traffic
volumes. Revised traffic movements are identified to be 340,200 movements
PA rather than the assessed worst case of 354,780 movements PA. Therefore,
noise levels presented in Table 7.7 should be considered highly conservative.
It should also be noted that traffic noise emissions comply with the ECRTN
even when adopting higher traffic volumes for the site.

SLEEP DISTURBANCE

Although site operations will generally not occur in the night time period,
approximately once per week waste may be received into the site after 10.00
pm. To assess sleep disturbance typical of night time waste receival activities,
noise for the following LAmax noise sources have been calculated:

o truck start up Lmax

e truck - brake release Lmax
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Table 7.8

74

¢ heavy door slam Lmax

ENM modelling results during prevailing weather conditions are presented in
Table 7.8 for representative receivers. The modelling results indicate that
maximum noise emissions during night time operations are predicted to
remain below the sleep disturbance noise criteria.

Sleep Disturbance Noise Impacts

Locality Sleep Disturbance Predicted Noise Level
Noise Criteria
(LA1(1minute)) Inversion Prevailing Winds
LA10 LA10
{source to receiver)
It
South Wes 55 dBA <35 dBA 35 dBA
Receivers
Western Receivers 55 dBA <35 dBA <35 dBA
North Receivers 56 dBA 41 dBA 38 dBA
North East Receivers 56 dBA 44 dBA 45 dBA
t
East North East 56 dBA <35 dBA 36 dBA
Receivers
CUMULATIVE NOISE

The existing Hanson operations to the south east of the site are the main
source of existing industrial noise in the area. Noise emissions from the
proposed facility may contribute to existing industrial noise levels and
potentially increase cumulative noise.

However, attended and unattended measurements identify that the existing
industrial noise emissions at receivers west and the north of the proposed
facility are minimal. The acoustical environment of the surrounding
community is dominated by traffic from the M4 Motorway. Therefore, a
cumulative impact assessment has been undertaken adopting the background
noise level from the unattended loggers minus 10 dBA for the conservatively
estimated industrial noise contribution from the daytime attended
measurements. The cumulative impact assessment is for the worst case noise
generating stage of the development, i.e. Year 20. Cumulative industrial noise
levels from the facility’s emissions and the existing measured industrial noise
emissions are presented in Table 7.9 for calm and noise enhancing weather
conditions.
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Table 7.9 Cumulative hinpacts

Location Amentiy Noise Calm Prevailing Inversion
Criteria LAeq LAeq Wind LAeq
LAeq
Day - 60 dBA 36 dBA N/A N/A
:";ﬁ?ﬁft Evening! - 50 dBA* 36 dBA 36 dBA N/A
Night? - 45 dBA 36 dBA 36 dBA 36 dBA
Day - 60 dBA 36 dBA N/A N/A
;V;f;r:m Evening! - 50 dBA* 36 dBA 36 dBA N/A
Night! - 45 dBA 36 dBA 36 dBA 36 dBA
Day - 60 dBA 45 dBA 37 dBA N/A
RNgetR'ers Evening! - 50 dBA* 45 dBA 47 dBA N/A
Night! - 45 dBA 43 dBA 45 dBA 45 dBA
Day - 60 dBA 43 dBA N/A N/A
E:j:ﬂ,ff:‘t Evening! - 50 dBA* 43 dBA 49 dBA N/A
Night! - 45 dBA 42 dBA 45 dBA 45 dBA
EastNorth 2y 60 dBA el NG L
Ezzzivers Evening? - 50 dBA* 39 dBA 45 dBA N/A
Night! - 45 dBA 36 dBA 42 dBA 41 dBA

Table 7.9 shows that cumulative noise impacts are predicted to be negligible,
remaining below the amenity noise goals during all modelled weather
conditions.
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NOISE MANAGEMENT AND CONTROL

Noise mitigation measures that form part of the Project design include:

 restricting normal hours of operation to 6:00 am to 10:00 pm, with
landfilling operations further restricted to the hours between 6:00 am and
6:00 pm (receival of material would occur after 10:00 pm on occasion); and

* constructing impervious barriers at various positions around the facility,
including 10 m high barriers to the north, north west, west and south of the
main area of operations and retention of the existing earth mound to the
north east of the quarry pit. These barriers are included in the noise
maodelling results presented in this report.

In addition, it is recommended that the following noise mitigation measures
be included in a Noise Management Plan prepared for the site, potentially as
part of the overall Waste Management Plan:

¢ all on-site, fixed and mobile diesel powered plant, excluding road vehicles,
are to be correctly fitted and maintained in accordance with the
manufacturer’s specifications. Particular attention is to be given to engine
exhaust systems and the care and maintenance of mufflers and loaders
during the Jast stages of this proposal where plant items are nearer to the
surface.
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CONCLUSION

ERM has completed a noise impact assessment for the proposed Light Horse
Business Centre at Eastern Creek, NSW.

Conservative modelling has shown that operational noise emissions are
predicted to meet the relevant project specific noise criteria at all receivers
during calm and prevailing meteorological conditions.

Noise emissions associated with construction activities for the Project will
meet the relevant construction noise goal criteria. Sleep disturbance and
cumulative noise impact due to the Project are not considered likely. Traffic
noise levels are predicted to increase due to Project traffic, but remain below
relevant ECRTN criteria.
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Annex A

Sound Power Spectral Data
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Annex B

Unattended Monitoring Data






Noise Monitoring Data - 166 McFarlane Drive, Minchinbury, NSW

Measured Ambient Noise Levels
Logger 194685
Thursday, 16-08-07
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Annex C

Vector Wind Roses Annual
Hourly Wind Analysis
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Annex D

Noise Contours
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1. INTRODUCTION

ThaQuarry Pty Ltd and ACN 114 843 453 Pty Ltd seek project approval for the construction
and operation of a resource recovery facility (including a materials processing centre (MPC)
and waste transfer station (WTS)), and a class 2 inert and solid waste landfill at Eastern
Creek, in Sydney's west. Project approval is sought under Part 3A of the Environmental
Planning and Assessment Act, 1979.

Holmes Air Sciences have been engaged by Environmental Resources Management Pty Ltd
(ERM}) on behalf of the proponent to assess the air quality and odour impacts of the project,
as part of the overall environmental assessment. The application process is to be managed
on behalf of both parties by ThaQuarry Pty Ltd under the project name Light Horse Business
Centre.

A conventional approach has been adopted for this assessment which follows the
procedures outlined by the NSW Department of Environment and Climate Change (DECC)
in their document titled “Approved Methods for the Modelling and Assessment of Air
Pollutants in NSW” (DEC, 2005a). The guidelines specify how assessments based on the
use of air dispersion models should be undertaken. They include guidelines for the
preparation of meteorological data, emissions data and relevant air quality criteria. The
approach taken in this assessment follows as closely as possible the approaches suggested
by the guidelines.

2. LOCAL SETTING AND PROJECT DESCRIPTION

The site is located at Eastern Creek in the central western suburbs of Sydney NSW. |t
comprises four land parcels, identified as Lot 2 on Deposited Plan (DP) 262213, Lot 10 on
DP 241859, Lot 1 on DP 400697 and Lot W on DP 419612. For this assessment, a Study
Area was set up which includes the project site and surrounding lands. The location of the
site and the Study Area is shown in Figure 1.

The site was formerly used as a hard rock quarry and quarrying ceased in September 2006.
The nearest sensitive receptors are concentrated to the north of the site, in the suburb of
Minchinbury, approximately 550 metres (m) from the northern edge of the quarry pit, on the
northern side of the M4 Motorway.

The area is predominantly flat to undulating, however, a deep void exists on the project site
in the form of the former quarry pit. There are existing 30 m high, steep banked stockpiles of
excavated quarry overburden material located to the north and west of the quarry pit. As
part of the project, these will be reshaped to form amenity berms up to 10 m high. The base
of the quarry is approximately 150 m below the surrounding ground-level. Figure 2 shows
the terrain in the study area, including the quarry pit.

Once operational, the facility will accept inert and solid wastes from construction and
demolition, commercial and industrial waste streams complying with acceptable waste of
non-putrescible class 2 facilities, and green waste clean ups. It will have the ability to accept
up to 2 million tonnes per annum (Mtpa) of waste. It is estimated that there will be a total of
148,400 vehicle movements at the site per year with vehicle sizes ranging between 1 and 40
tonnes. The waste will either be recovered, sent to landfill or if required sent to an
appropriate offsite facility.

An estimated 50 to 80% of total waste accepted onto the site (1 to 1.6 Mtpa, based on
maximum capacity intake) will go through the recovery process and be recycled. The
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remaining 20 to 50% (0.4 to 1 Mpta, based on maximum capacity intake) will be sent to
landfill.

Incoming waste will be classified at the primary weighbridge based on advice from the
carrier, inspection of the carrier's documentation and verification of this information by visual
inspection using the weighbridge camera. This will be verified by visual inspection by a
spotter at the unloading area. Any non-complying materials identified will be sent offsite.
Liquid wastes, medical wastes, toxic and hazardous wastes and putrescible materials will
not be received at the facility.

Some material brought onto the site will be identified outright as unsuitable for recovery and
will be directed to the landfill or to the WTS, from where it will be transported to the landfill or
off-site as appropriate. Materials to be sent to landfill will be loaded to on-site dump trucks
{two 40 t dump trucks and one 50 t dump truck) and transferred to the landfill facility in the
base of the quarry. Segregated loads of recoverable materials will be unloaded directly at
the appropriate segregated stockpile. Mixed loads suitable for recovery will be unloaded at
the MPC, where sorting will take place within a partially enclosed MPC/WTS building fitted
with mist sprays. Segregated recoverable materials will be placed at the appropriate
stockpile for either sale or recycling.

To recover resources for recycling, on-site processing of waste will occur by sorting,
chipping, shredding, composting, screening, sieving, crushing and/or grinding, and some
recycled products will also be blended. The recycled materials (that is, saleable products)
will be stored on the site until sold.

Greenwaste material will be shredded and stockpiled in windrows. Up to 20,000 t of
greenwaste may be stockpiled on site at any one time. The water collected from a sump at
the green/timber waste stockpiles will be re-circulated by pumping from the sump and
allowing it to gently seep out of perforated pipes at several locations across the windrow, to
aid in the greenwaste composting process, with any excess directed to a leachate treatment
plant. After a resting period of eight weeks the product will be tested and available for sale
or alternatively be blended, tested and available for sale.

This assessment assumes that the maximum of 2 Mtpa of material will be delivered to the
site. It is estimated that 1,250,000 tpa will go either to the MPC or to the appropriate
segregated stockpile and of this;

e 250,000 tpa will be sent to landfill;
. 170,000 tpa will be sent off-site {no reprocessing);
¢ 170,000 tpa will require crushing only;
o 250,000 tpa will require crushing and screening;
e 370,000 tpa will require screening only;
e 30,000 tpa will require shredding only; and
. 10,000 tpa will require shredding and screening;
The remaining 750,000 tpa received will go directly to the WTS for transfer to the landfill.

Thus, it is assumed that a total of 1 Mtpa of material will be sent off-site, either with or
without on-site processing, and 1 Mtpa of material will be sent to landfill.

The layout of the site is shown in Figure 3. When fully operational the facility will include the
following:

Holmes Air Sciences



° raised enclosed MPC/WTS structure;
»  wheel washing station;

+  inwards/ outwards weighbridge for vehicles entering the facility and one way dump
truck weighbridge facility for loads entering the land filling area;

e administration building which will include employee amenities, administration
offices, training rooms, first aid facilities, logistics central control and
communications centre;

e  workshop building and plant storage bays, for maintenance and service activities for
site trucks, plant and equipment;

. bunded above ground double skin diesel fuel tanks:

. light and heavy vehicle parking areas;

* internal roads;

+ hardstand processing and stockpile areas;

) paved sales areas;

. leachate drainage works including sump and leachate wells;

¢ non-leachate site drainage/ stormwater system, including naturalized channels,
pipework, culverts, sumps, tanks and detention ponds;

. water treatment facilities;

= telemetry controlled water spray and sprinkler system, with provision for manual
override, installed at stockpile areas and earthern berms;

* noise, dust, windspeed and water quality monitoring systems;
+  lighting;
= security fencing and gates for the resource recovery facility (RRF} and landfill; and

. earthern amenity berms to a height of ten metres to the west, north and south of the
RRF, to be constructed from overburden stockpiles on site and landscaped.

Three screens will operate to sort and separate products. One mobile and one fixed crusher
will also be used on-site to process screened materials, mainly oversized material that will
be recycled. Other equipment will include excavators, front-end loaders (FELs), forklifts, a
bulldozer, water cart, two compactors for the landfill and haul trucks.

All roads leading to and from the facility will be paved. The route down to the base of the
landfill, while unpaved, is a hard rock surface and is considered to have a low propensity for
dust generation. Water suppression will be used along this road for dust mitigation, as
described in Section 4.5, and surface sealing by spray binders will be considered if
necessary.

Natural wind breaks and physical barriers will be used to aid with reducing dust emissions
off-site. Sprinkler systems will also be installed for stockpile areas and vehicles. Further
details of proposed mitigation measures are provided in Section 4.5.

Operations at the facility will generally be conducted seven days per week between the
hours of 6 am and 10 pm. Landfill activities will not occur after 6 pm.
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The proponent will draw on experience from operation of a similar facility at Alexandria.
Some experience from the operations at Alexandria, together with an air quality assessment

for nearby activities (Heggies, 2006), have assisted with the development of this
assessment.
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3. EXISTING ENVIRONMENT

This section describes the dispersion meteorology, local climatic conditions and existing dust
levels in the area.

3.1 Dispersion Meteorology

The dispersion models used for this assessment, AUSPLUME and CALPUFF, require
information about the dispersion characteristics of the area. In particular, data are required on
wind speed, wind direction, atmospheric stability class' and mixing height>. Meteorological data
from St Marys and Horsley Park have been reviewed for this study.

DECC have listed requirements for meteorological data that are used for air dispersion
modelling in their Approved Methods (DEC, 2005a). The requirements are as follows:

o Data must span at least cne year;
» Data must be 30% complete; and

» Data must be representative of the area in which emissions are modelled.

The DECC operate a weather station at St Marys, approximately 5 km to the west of the
project site, which measures (among other parameters) wind speed, wind direction and
temperature. Data for 2004 are available and have been processed into a form suitable for
use in the dispersion models. There were 8,784 hours available which represents 100% of
the year. While wind patterns may vary from year to year the 2004 data will contain most
meteorological conditions that occur in the area.

At Horsley Park, the Bureau of Meteorology operate an automatic weather station at the
equestrian centre. This site is approximately 5 km to the south of the proposed site.
Measurements include temperature, wind speed, wind direction and sigma-theta (a measure
of the fluctuation of the horizontal wind direction). Holmes Air Sciences had data available
for 2005 from this site. There were 8,424 hours recovered which represents 96% of the
year.

Figures 4 and 5 show annual and seasonal wind-roses, prepared from the St Marys and
Horsley Park wind data respectively.

It can be seen that, annually at the St Marys site, the most common winds are from the
south-southwest and south (refer Figure 4). These winds are evident in all seasons, to
various degrees. In summer, winds from the east-southeast are also common. In 2004 the
percentage of calm conditions (when winds are less than or equal to 0.5 m/s) was 19.3%
and the average wind speed was 1.8 m/s.

' In dispersion modelling, stability class is used to categorise Lhe rate al which a plume will disperse. In lhe Pasquill-Gifford slability
class assignment scheme, as used in this study, there are six stability classes A through lo F. Class A relales lo unstable conditions
such as mighl be found on a sunny day with light winds. In such condilions plumes will spread rapidly. Class F relates to stable
condilions, such as ococur when the sky Is clear, the winds are light and an inversion is present. Plume spreading is slow in these
circumstances, The intermediale classes B, C, D and E relate lo intermediate dispersion conditions,

* The lerm mixing height refers lo the height of the Lurbulent layer of air near lhe earth’s surface into which ground-level emissions
will be rapidly mixed. A plume emitted above the mixed-layer will remaln isolated from the ground unlil such time as the mixed-layer
reaches the height of the plume. The heighl of the mixed-layer is controlled mainly by convection (resulting from solar heating of the
ground) and by mechanically generated turbulence as lhe wind blows over the rough ground.
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At the Horsley Park site, winds in 2005 (Figure 5) were predominantly from the southwest,
although winds from the north were also common. Some similarities between this site and
the St Marys site are evident but the percentage of calm conditions was only 6% at Horsley
Park, which was lower than at St Marys (19%). Average wind speed at Horsley Park in 2005
was 3.2 m/s.

To use the wind data to assess dispersion, it is necessary to also have available data on
atmospheric stability. For the St Marys site, atmospheric stability was derived from information
on cloud cover (Mascot) and wind speed. A stability class was determined for each pair of wind
speed and wind direction observations by the method of Turner (Turner, 1970). Stability class
for Horsley Park was calculated for each hour of the meteorological data using sigma-theta (a
measure of the fluctuation of the horizontal wind direction) according to the method
recommended by the US EPA (US EPA, 1986). Table 1 shows the frequency of occurrence
of the stability categories expected in the area.

The most common stability class at St Marys was determined to be F class. This is consistent
with the low wind speeds measured at this site and would suggest that the dispersion
conditions are such that pollutant emissions disperse slowly for a significant proportion of the
time. In contrast, D class was determined to occur most often at the Horsley Park site, due to
the higher average wind speeds. Under D class conditions pollutant emissions will disperse
rapidiy.

Table 1 : Frequency of occurrence of stability classes in the study area

Stability Class St Marys, 2004 data Horsley Park, 2005 data
A 29 12.7
B 208 55
c 14.8 103
D 15.0 430
- E 6.4 16.6
B F 40.1 119
Total 100 100

From the review of data from two nearby meteorological stations, there were some
similarities in the wind directions although wind speeds exhibited some differences. The St
Marys data were selected for the dispersion modelling as the data were 100% complete and,
due to the relatively high proportion of poor dispersion conditions, were likely to produce
more conservative results. Joint wind speed, wind direction and stability class frequency tables
for the St Marys data are provided in Appendix A.

3.2 Local Climatic Conditions

The Bureau of Meteorology also collects climatic information from Prospect Dam, to the east of
the study area. Meteorological data collected from this station over a period of 114 years are
summarised in Table 2 (Bureau of Meteorology, 2003). Temperature and humidity data
consist of monthly averages of 9 am and 3 pm readings. Also presented are monthly
averages of maximum and minimum temperatures. Rainfall data consist of mean and
median monthly rainfall and the average number of raindays per month.

Temperature data show that January is typically the warmest month with a mean daily
maximum of 28°C. July is the coldest month with a mean daily minimum temperature of 6.1°C.
Rainfall data collected at Prospect Dam show that March is the wettest month with a mean
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rainfall of 98 mm over 11 rain days. Annually the area experiences, on average, 879 mm of rain
per year.

Table 2 : Climate information for the study area

IEIamant Jan Feb Mar Apr IMay Jun wut Aug Sep IOt:t Nov Dec tAnnual
[Mean daily maximum
lemperaiure -deg C
Highest daily Max

emp - deg C 44.7 i42.5 39.5 37.1 I2‘5!.4 25.6 26.5 29.4 35.0 39.0 41.2 42,7 M4.7

[Mean daity minimum ! |

bemperalure - deg C 17.5 17.7 16.1 13.0 0.2 7.5 6.1 6.8 9.3 121 14.1 16.4 12.3

| owesl dally Min Temp

- deg C

iMean 9am air temp -

eg C 21.0

Mean 9am wet bulb

temp - deg C 183 18.5 17.3 14.5 i1.8 8.8 7.5 8.5 11.0 13.5 15.1 17.0 13.5

Mean Sam dew point -

deq C

[Mean 9am relalive

humidily - %

Mean 3pm air lemp -
eg C

IMean 3pm wel bulb

ftemp - deg C i

z“éagapmdewm'"" 156 158 145 16 fBs 11 51 48 63 116 135 104

aan Jpm relative
ity - % 53.0 55.0 55.0 53.0 57.0 56.0 51.0 146.0 45.0 48,0 50.0 500 51.0
t:ean monlhly rainfall — i

28.0 27.7 26.1 23.5 20.1 17.2 16.7 18.4 20.9 23.4 25.0 27.2 22.8

10.0 10.8 7.9 4.5 1.2 0.1 0.0 0.0 2.6 4.5 6.9 7.8 0.0

20.8 19.6 167 13.4 104 9.3 10.8 14.1 17.0 18.1 20,4 16.0

16.4 16.9 154 12.5 10.1 6.7 5.1 5.7 7.6 10.2 124 14.5 1.1

76.0 B0.0 78.0 77.0 81.0 79.0 77.0 72.0 67.0 67.0 71.0 71.0 75.0

26.6 263 24.8 224 19.2 16.4 15.9 174 19.6 21.8 23.4 25.7 21.7

20.0 18.8 16.5 14.4 118 10.9 11.6 13.1 15.2 16.9 18.6 15.7

e 95.9 92.2 98.2 75.9 73.6 75.6 59.3 52.2 148.1 59.2 724 76.1 B78.5

onthly rainfall - mm i |
ean no. of rain days  [10.6 l0.5 10.8 94 8.2 9.4 7.6 8.0 8.6 9.2 g3 9.8 112.3
Highesl monthly rainfall

Ee‘"""‘smd“"") 726 589 (763 (551 (397 390 348 |31 412 433 1.6 |560 8518

4267 5191 |380.7 |363.5 [556.0 |531.3 [323.7 4585 [186.3 |269.0 (391.3 [33B.1

- Mim

powestmanthlyanfall |39 g 51 o e [0 po o o 0o s k2
Highestrecorded daily '1e15 1656 [153.9 1631 3142 |169.4 [1435 [3210 (965 1021 |1262 |154.9 |321.0
rainfall - mm

IMean no. of clear days (6.6 5.2 6.8 8.9 9.2 10.1 1.5 135 1.7 8.5 6.9 7.2 106.2
[Mean no. of cloudy 125 118 12.0
idays
[Mean daily evaporation 55
- mm ¥

8.2 9.8 8.5 6.7 6.5 7.3 9.5 11.2 10.8 114.7

5.0 4.1 3.1 2.1 1.7 1.8 2.6 3.7 4.5 5.1 6.0 3.8

Climate averages for Stalion: 067019 PROSPECT DAM. Commenced: 188B7; Last recard: 2001; Latitude (deg S): -33.8193;
Longitude {deg E): 150.9127; Slate: NSW

Source : Bureau of Meteorology (2003)

3.3 Existing Air Quality

Existing air quality (in terms of dust levels) has been determined from air quality monitoring
undertaken in the area. The DECC measures particulate matter (PM;p) concentrations at St
Marys (5 km to the west of the project site) using a Tapered Element Oscillating
Microbalance (TEOM). This is the closest known air quality monitoring station to the project
site. In addition, monitoring of dust deposition has been carried out at two locations near to
the northern boundary of the site, by Hanson Construction Materials. The monitoring data
are discussed below,

Quarterly air quality monitoring reports are prepared by the DECC and the reports for 2004,
2005 and 2006 (DEC, 2005b, 2006 and 2007) have been reviewed to obtain information on
PM.o concentrations in the area. Table 3 below summarises the TEOM measurements at St
Marys. The monitoring data represent the contribution of many sources of particulate matter
around the St Marys site, including local sources (for example, traffic and construction
activities) as well as widespread events such as bushfires and dust storms. The St Marys
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site is in a similar environment to the project site and the data are therefore considered to be
relevant for the purposes of this assessment.

Table 3 : Summary of DECC PM;, monitoring data for St Marys

Year Average for year (pgim®) Maximum 24'?: gt.;rrng;ferage in year
2004 17 49
2005 19 55
2006 20 71

The TEOM measurements of PMi presented in Table 3 show that maximum 24-hour
averages can exceed DECC's 24-hour average 50 pg/m® criterion on occasions (refer Table
5). The highest measurements were generally recorded in the summer months, when
bushfires are commonly a contributing factor. The annual average PM;, concentrations
have been below the DECC's annual average 30 ng/m® criterion (refer Table 5).

Annual average TSP concentrations can be estimated from measured PM;, concentrations
by assuming that 40% of the TSP was PMy,. This relationship was obtained from data
collected by co-located TSP and PM,q menitors operated for reasonably long periods of time
in the Hunter Valley (NSW Minerals Council, 2000). Application of this relationship to the
existing PMyo data (20 pg/m® for annual average PMy, in 2006, the year with the highest
measurements) indicates that annual average TSP concentrations in the area are of the
order of 50 pg/m®, which is less than the DECC assessment criterion of 90 pg/m?®.

As part of a concept plan prepared for Hanson Construction Materials Pty Limited, for a
proposed development adjacent to the southeastern boundary of the project site, Heggies
Australia prepared an air quality impact assessment (Heggies, 2006) which presented dust
deposition monitoring results for the area. Dust deposition was measured for Hanson
Construction Material at two locations (“Wonderland” and “Freeway”) to monitor activities at
the quarry (refer to Figure 1 for approximate locations of dust monitors). The monitoring
results for the period between January 2004 and July 2006 are shown below in Table 4.

Table 4 : Measured dust deposition levels in the area

Site Monitoring period Average insoluble solids {g/m*month)
““Wonderland” January 2004 to July 2008 2.4
“Freeway” January 2004 to July 2006 0.9
Average - 1.6

Source: Heggies, 2006

Measured dust deposition levels were below the DECC's total deposited dust criterion of 4
g/m*month (refer Table 6). The average for both sites was 1.6 g/m*month and this level
has been taken to be representative of the existing deposition levels at the project site. It is
noted that the Hanson data were collected when quarrying was occurring on the project site
and the quarry activities would have contributed to the measured levels shown in Table 4.
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In summary, the following background levels have been taken to apply both at the project
site and at the nearest sensitive residential receptors:

»  Annual average PM1, concentrations of 20 pg/m?;
« Annual average TSP concentration of 50 pg/m?®; and

e Annual average dust deposition of 1.6 g/m%month.

Existing 24-hour hour average PM,, concentrations vary from day to day. Monitoring of
PM4o concentrations at St Marys showed that 24-hour average concentrations can exceed
the 50 ug/m® criterion on occasions (refer Table 3). In fact, in many parts of NSW the
criterion is exceeded a few times each year, predominantly due to natural events such as
bushfires and dust storms. Taking 2004 as an example, the highest 24-hour average PMyq
concentration recorded at the St Marys site was 49 ug/m®, which only permits a 1 ug/m®
contribution from a project before the criterion is exceeded. This complicates the
assessment process as projects with quite small PM,, contributions may still demonstrate
exceedances when the background levels are high. In other years, 2005 and 2006 in
particular, the highest 24-hour average PM;, concentrations exceeded the 50 ug/m? criterion
and by taking the approach of adding maximum background levels to project levels would
prohibit any project contribution.

For this study, 24-hour average PM, concentrations have been assessed by examining
model predictions at the nearest sensitive receptors. An objective was to determine the
probability of the project causing exceedences of 50 nug/m® at these locations. This is
discussed further in Section 4.4.
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4. DUST ASSESSMENT

This section provides an assessment of the air quality impacts of the project. In particular,
dust impacts are predicted and assessed. The assessment uses a computer-based
dispersion model to predict ground-level dust concentrations and deposition levels in the
vicinity of the facility. Model predictions have been compared to relevant air quality criteria
after taking account of the existing air quality, where relevant.

In summary, Section 4 provides information on the following:

e Air quality criteria;
» Methods used to estimate dust emissions from the facility;
* Methods for predicting dust impacts; and

» Expected dispersion and dust deposition patterns due to emissions from the facility
and a comparison of the predicted dust concentration and deposition levels with
DECC assessment criteria.

4.1 Dust Assessment Criteria

When assessing any project with a potential for significant air emissions, it is necessary to
compare the impacts of the project with relevant air quality criteria. Air quality criteria are
used to assess the potential for ambient air quality to give rise to adverse health or nuisance
effects.

Table 5 and Table 6 summarise the current air quality assessment criteria noted by the
DECC (DEC, 2005a). Generally, the air quality criteria relate to the total burden of dust in
the air and not just the dust from the project being assessed. In other words, some
consideration of background levels needs to be made when using these criteria to assess
impacts. The estimation of appropriate background levels for this assessment is discussed
in Section 3.3.

Table 5 : DECC assessment criteria for particulate matter concentrations

Pollutant Criterion Averaging Period Agency
Tolal suspended particulale 3 National Health & Medical
matier (TSP) 80 pg/m GUIITEYGLETD Research Council

50 pg/m’ 24-hour maximum DECC

Parliculate matler < 10 pm
{PMo)

DECC long-term reporting

3
30 pg/m Annual mean goal

In addition to health impacts, airborne dust also has the potential to cause nuisance impacts by
depositing on surfaces. Table € shows the maximum acceptable increase in dust deposition
from the existing deposition levels, as well as the maximum acceptable total deposited dust, that
is, background plus project. The criteria for dust deposition leveis are set to protect against
nuisance impacts (DEC, 2005a).
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Table 6 : DECC criteria for dust deposition

o . Maximum increase In Maximum total deposited
liiaent Averaging period deposited dust level dust level
Depaosited dust Annual 2 glmzlmonth 4 glmzlmonlh

4.2 Estimated Dust Emissions

Dust emissions will arise from various activities at the site. Total dust emissions from the
project have been estimated by analysing the activities proposed to take place at the site
during operations.

The proposed aclivities have been combined with emission factors developed, both locally
and by the US EPA, to estimate the amount of dust produced from the operations. The
emission factors applied are considered to be the most up to date methods for determining
dust generation rates. The fraction of fine, inhalable and coarse particles for each activity
has been taken into account for the dispersion modeiling.

The operational description provided by the proponent has been used to determine haul
road distances and routes, stockpile and pit areas, activity operating hours, truck sizes and
other details that are necessary to estimate dust emissions for a typical year of operation.

The most significant dust generating activities from the proposed operations have been
identified and the respective dust emission estimates are presented in Table 7. It should be
noted that a proportion of the materials received, and stockpiled, will have a low propensity
for dust generation. These materials include glass, plastic, paper, metals and cardboard.
For the purposes of the emission calculations, all materials processed at the site have been
considered to have a potential for dust generation. This is a conservative approach.

Details of the calculations of the dust emissions are presented in Appendix B. The
estimated emissions take account of proposed air pollution controls including active controls
such as watering of stockpiles, load-out points and haul routes to minimise dust emissions.
Details on the proposed dust mitigation measures are provided in Section 4.5.
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Table 7 : Estimated dust emissions due to the proposed operations

ACTIVITY TSP emlssion rate (kgly)
Year 0 Year 13 Year 20
Vehicles coming fo sile {paved) 20,776 20,776 20,776
Dumping malerial at MPC or segregated slockpile 3,757 3,757 3,757
Dumping material at WTS 2,254 2,254 2,254
Loading malerial by FEL for processing 3,757 3,757 3,757
Loading and sorting malerial by excavator 12,523 12,523 12,523
Screening material 3,038 3,938 3,938
Crushing material 270 270 270
Loading malerial to stockpiles 6,262 6,262 6,262
Loading malerial to lrucks 10,019 10,019 10,019
Hauling material to landfill (unpaved, inc return} 92,312 27,694 23,078
Vehicles leaving site (paved) 20,776 20,776 20,776
Dumping malerial to landfiil 10,019 10,018 10,019
Wind erosion from exposed landfill area 7.247 7.247 7,247
Wind erosion from soil slockpiles 412 412 412
Wind erosion from olher slockpiles 329 329 329
Total dust (kg) 194,651 130,032 125,417

It can be seen from Table 7 that the operations are estimated to emit 194,651 kg of dust in
the early stages of operation, of which dust from road haulage to landfill is the most
significant dust generating activity. In practice, the dust emissions will be controlled through
regular cleaning of paved roads, watering of unsealed surfaces and application of binding
agents to reduce this source of dust to the minimum practicable (see Section 4.5 for
discussion on dust mitigation measures). The assessment of impacts is therefore
conservative,

Lower dust emissions are expected in the mid-term and final stages of landfilling due to the
shorter haul distance into the quarry pit. The initial stage (Year 0) represents the worst-case
scenario.

4.3 Approach to Dust Assessment
The approach taken for the dust assessment was as follows:

. Estimate annual dust emissions of each activity associated with the operations
(refer Section 4.2);

. Provide emissions and meteorological information to a computer-based
dispersion model to predict dust concentrations in the region and at nearest
sensitive receptors; and

. Compare predicted concentrations with relevant air quality criteria.

This section is provided so that technical reviewers can appreciate how the modelling of
different particle size categories was carried out.

Off-site dust levels from the project have been predicted using AUSPLUME (Version 6.0).
AUSPLUME is an advanced Gaussian dispersion model developed on behalf of the
Victorian EPA (VEPA, 1986) and is based on the United States Environmental Protection
Agency's Industrial Source Complex (ISC) model. It is widely used throughout Australia and
is regarded as a "state-of-the-art” model. AUSPLUME is the model required for use by the
DECC unless project characteristics dictate otherwise (DEC, 2005a).
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The modelling has been based on the use of three particle-size categories (0 to 2.5 um -
referred to as PMy5, 2.5 to 10 um and 10 to 30 um). Mass emission rates in each of these
size ranges have been determined using the factors derived from the SPCC (1986) study
and TSP emission rates calculated using emission factors derived primarily from US EPA
(1985) work (see Appendix B).

The distribution of particles in each particle size range, as determined from the SPCC (1986)
study, is as follows:

o PM,sis 4.7% of the TSP;
o PMssqis 34.4% of TSP; and

L] pM10.3o is 60.9% of TSP.

Modelling was done using three AUSPLUME source groups with each group corresponding
to a particle size category. Each source in the group was assumed to emit at the full TSP
emission rate and to deposit from the plume in accordance with the deposition rate
appropriate for particles with an aerodynamic diameter equal to the geometric mean of the
limits of the particle size range, except for the PM. s group, which was assumed to have a
particle size of 1 um. The predicted concentrations in the three plot output files for each
group were then combined according to the weightings above (see builet points preceding
this paragraph) to determine the concentration of PM;q and TSP.

The AUSPLUME model also has the capacity to take into account dust emissions that vary
in time, or with meteorological conditions. This has proved particularly useful for simulating
emissions for operations where wind speed is an important factor in determining the rate at
which dust is generated.

For the current study, the operations were represented by a series of volume sources
located according to the positions of the dust sources as they would be for the scenario
being modelled. Figure 6 shows the location of the modelled dust sources. Three
scenarios were modelled, representative of Years 0, 13 and 20 of operations respectively;
that is, the initial, mid-term and final stages of landfilling. This was to represent the potential
range of impacts as landfilling operations progressed closer to the surface.

Estimates of emissions for each source were developed on an hourly time step taking into
account the activities that would take place at that location. Thus, for each source, for each
hour, an emission rate was determined which depended upon the level of activity and the
wind speed. It is important to do this in the AUSPLUME model to ensure that long-term
average emission rates are not combined with worst-case dispersion conditions which are
associated with light winds. Light winds at a project site such as this would correspond with
periods of low dust generation (because wind erosion and other wind dependent emissions
rates will be low) and also correspond with periods of poor dispersion. If these measures
are not taken then the model has the potential to significantly overstate impacts.

Dust concentrations and deposition rates from the project have been predicted over the area
shown in Figure 1. Terrain has been considered in the modelling.

Pit retention was considered an important factor to include in the dispersion modelling given
the large height difference between the local ground level and the floor of the quarry pit. For
the purposes of the dispersion modelling the calculation determines the fraction of dust
emitted in the pit which will escape the pit. The relationship used is dependent on the

Holmes Air Sciences

13



gravitational settling velocity of the particles and wind speed and is given by Equation 1
below (US EPA, 1995).

1

e Equation 1
1+v—g
[ (aU,)J

E =

where:

¢ = escape fraction for the particle size category

Vg = gravitational settling velocity (m/s)

U, = approach wind speed at 10 m (m/s)

a = proportionality constant in the relationship between flux from the pit and the product of U,
and concentration in the pit {0.029)

To model the effect of pit retention, the emissions from sources within the quarry pit have
therefore been reduced to account for the fact that much of the coarser dust would remain
trapped in the pit.

As an example of modelling emissions with pit retention, particles in the PM s (FP) category
are taken to have a gravitational settling velocity of 0.0000914 m/s. For a 1 m/s approach
wind speed, the fraction of particles that escape the pit is estimated by Equation 1 to be
0.997 — that is, almost all of the particles in this size range escape the pit. Under the same
wind conditions the escaped fraction for the PMu3 (RE) particles, with an assumed
gravitational settling velocity of 0.106328 m/s, would be 0.21 — that is, only 21% of these
particles escape the pit.

The modelling has been performed using the meteorological data discussed in Section 3.1
and the dust emission estimates from Section 4.2. It has been assumed that each activity
will occur for the hours given in the project description (refer Section 2), except for wind
erosion sources which have been modelled for 24-hours per day. Model predictions have
been made at 125 discrete receptors (including nearest residences) located in the study
area shown in Figure 1. The location of these receptors has been chosen to provide finer
resolution closer to the dust sources and nearby receptors. The AUSPLUME model input
files can be provided in electronic form on request.

Dust impacts and model predictions using the AUSPLUME model are presented as contour

plots in Figure 7 and are discussed in Section 4.4,

4.4 Assessment of Dust Impacts

Dust concentrations from proposed operations have been presented as isopleth diagrams in
Figure 7 showing the following:

1. Predicted maximum 24-hour average PM;y concentration;
2. Predicted annual average PM,y concentration;
3. Predicted annual average TSP concentration; and

4. Predicted maximum 1-day average dust deposition.

The contour plots in Figure 7 are associated with Year 0 (initial stages) of landfilling
operations, which is representative of the worst case impact since the haulage distance to
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landfill over unsealed surfaces would be at a maximum. This haul distance reduces over
time.

In examining the maximum 24-hour average contour plot it should be noted that this does
not represent the dispersion pattern for any particular day, but shows the highest predicted
24-hour average concentrations that occurred at each location for the worst day in the year.
The maxima are used to show concentraticns which can possibly be reached under the
modelled conditions. It should also be noted that the contour plots show predicted
concentrations due only to modelled dust sources for the facility.

Table 8 summarises the dispersion model predictions for two nearby receptor locations.
The receptor locations are shown in Figure 6. Results show the project only contribution as
well as the cumulative impacts of emissions from this project and existing sources in the
area.

Table 8 : Dust model predictions at nearby sensitive receptors

Due lo project only Exisling levels Total (maximum
Receplor ID (2006, refer year from project Criteria
Year 0 Year 13 Year 20 Section 3.3) + existing)
Maximum 24-hour average PMy, (ug/m’)
R1 39 28 27 71 110 50
R2 18 9 9 71 8% 50
Annual average PMy, (ug/m’)
R1 5.6 45 44 20 258 30
R2 1.3 0.9 0.9 20 213 30
Annual average TSP (ug/m’)
R1 7.0 56 55 50 57 90
R2 14 1.0 1.0 50 514 90
Annual average dust deposition (g/m*/month)
R1 0.3 03 03 1.6 19 4
R2 0.1 0.1 0.1 1.6 1.7 4

Table 8 shows that the model results for annual average PMo, TSP and dust deposition at
these receptors, including the cumulative results, are within relevant DECC criteria.
However, the approach of adding maximum measured to maximum predicted 24-hour
average PMyq concentrations will rarely show compliance with the 50 pg/m® criterion. This is
because the maximum measured value of 71 ng/m® does not permit any project contribution
before 50 pg/m® is exceeded (note that the maximum PM,, for the same year as the
meteorological data file, 2004, was 49 which only permits 1 or 2 pg/m® from the project
before an exceedance is predicted). The high estimated dust emissions in Year O produce
higher model predictions than for subsequent years.

The potential 24-hour average PM;, impacts have been investigated further by examining
the predicted frequency of PM,, concentrations, due to the project in Year 0, occurring at the
two nearby receptors. Figure 8 shows a time series of model predictions at the nearest
receptors while Figure 9 presents the same data in histogram form. If it were assumed that
the existing annual average PM1, concentration (say, 20 pg/m’) occurred every day of the
year then the assessment would be very much simplified as a maximum project contribution
of around 30 pg/m’ or more would be the point at which air quality impacts would be
observed - assuming 50 pg;"m3 is the level at which impacts occur. However, existing PM;,
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concentrations will vary from day to day so Table 9 has been constructed to show the
approximate number of days when the cumulative PM;, concentration will exceed 50 pg/m®
for various background levels.

Table 9 : Predicted number of days when PM,, concentration exceeds 50 ug/m®

Assumed ba((:kg;ol;nd PMso level Df;;r'c]{ulf;cﬁzn::g:gggr:?en?s Appmxm;??on:;?zgrpc;frey)::.edances
pg/m’) predicted {ug/m’) R1 R2
) = 30 4
B '_' 30 20
o 40 0 % -

From the information in Table 9 it can be seen that, as the existing background levels
increase, the potential for cumulative impacts (above 50 pg/m®) also increases. When the
background concentration is at the average level of 20 pg/m®, then there would be 4 days in
the year when the project would cause an exceedance of 50 pg/m® at the nearest receptor.
The probability of the project causing an exceedance of 50 ng/m? increases, with increasing
background levels.

While annual average dust concentrations and deposition levels are predicted to comply with
ambient air quality criteria, this assessment has highlighted a potential for the project to
cause exceedances of the 24-hour average PM;, criterion, even in background
concentrations are at average levels. The project will therefore need to be subject to air
quality management procedures to ensure that the possibility of adverse short-term air
quality impacts is minimised. Dust mitigation measures are discussed in Section 4.5 below.

Potential cumulative air quality impacts of the project with the adjacent Hanson activities
have been considered by examining dispersion model results presented in the air quality
impact assessment for the Hanson site {(Heggies, 2006). This study showed that the
predicted maximum 24-hour average PM,, concentration from the Hanson facility was 2.1
pg/m® at the nearest assessed residential receptor (R1). This is a small increment which
would not affect the conclusions of this study and so no further assessment has been
undertaken.

It is understood that a future subdivision is proposed for areas to the west of the project site
however plans have not been approved. Based on the results of the dispersion modelling
some areas of the development land may experience dust impacts of similar magnitude to
those predicted for receptor 1 discussed above if not properly managed. Air quality
monitoring would assist in the determination of dust levels due to project operations.

4.5 Dust Mitigation Measures

This section describes the management actions that will be put in place to minimise dust
emissions from site activities. The proposed dust mitigation measures will include the
following:

o  Spray mists and sprinkler systems for crushing, grinding and chipping operations:
e  Spray mists on all material stockpiles;

e Construction of perimeter berms around the main area of operations to provide a
barrier for dust emissions;
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«  Spray mists and sprinkler systems on the perimeter berms;

«  Wetting of vehicles with potentially dusty loads, prior to unloading;

» Cleaning spills of potentially dust materials immediately;

e Wheel wash for all vehicles travelling off-site;

»  Water carts operated as required; and

» Use of onboard reservoirs on site dump trucks to allow wetting whilst in motion.

e Sealing of operational surfaces at the RRF

The calculations of dust emissions have considered each of the mitigation measures above
and, where appropriate, dust emissions have been reduced according to NPI control factor
estimates (see Table 3 of NP1, 2001). The assumed reductions in emissions are provided in
Appendix B.

In practice, the dust emissions are likely to be controlled beyond the level assumed in the
modelling, however given that the air dispersion modeliing has highlighted the potential for
short-term air quality impacts to occur, the operations will need to adopt best practice
mitigation measures.

4.5.1 Air Quality Management Plan

An Air Quality Management Plan (AQMP) is proposed to ensure that dust emissions are
minimised to the most practical. An AQMP will be developed and included in the LEMP and
EWMP to be developed for the Project, with a focus on activities which generate the most
significant emissions — in this instance those associated with haulage movements and
transfer and loading activities.

Further detail on a number of management measures proposed for the facility are outlined
below.

Watering Of Haul Roads

Dust emissions will be controlled through regular cleaning of paved roads, watering of
unsealed surfaces and application of binding agents to reduce this source of dust to the
minimum practicable.

Lower dust emissions are expected in the mid-term and final stages of landfilling due to the
shorter haul distance into the quarry pit. The initial stage (Year 0) represents the worst-case
scenario.

A 'low level' of watering, between 1-2litres/minute, will be applied to unsealed roads.
Onboard reservoirs will be used on site dump trucks to allow wetting whilst in motion. In
addition wetting of potentially dusty loads will be undertaken prior to unloading and all
vehicles travelling off-site will be required to pass through a wheel wash.

Dust Suppression

Water sprays will be used to minimise particulate emissions to the atmosphere from
crushing, grinding and chipping operations. Dust suppression will be empioyed through
spray mists on all material stockpiles.

Perimeter Berms
Perimeter berms approximately 10 metres in height will be constructed, in order to provide a
barrier for dust emissions. These berms will be vegetated, which when mature will serve as
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further mitigation of off-site emissions from dust. Spray mists and sprinkler systems will be
installed on the perimeter berms.

4.5.2 Monitoring

In addition to the measures listed above, a real-time dust monitoring and reactive control
system will help to identify activities that may lead to off-site air quality impacts. The dust
monitoring can be used to assess compliance with the DECC's ambient air quality criteria
and access to the data in real-time will enable site operators to modify activities, as required,
to minimise dust emissions and off-site impacts.

A minimum of one real time monitor (eg DustTrak, TEOM, E-Bam, E-Sampler) should be
used to identify real-time impacts and delineate short term concentrations. The application
of real-time air monitoring equipment will provide important information on short-term air
quality not obtainable from high volume air sampling or deposition jars.

The data from such a system would enable identification of potential “trouble spots” during
routine operations and provide the evidence to enable appropriate repairs or engineering
solutions to be developed. The data from such a system would also enable records of
operational dust levels to be maintained and provide opportunity to implement mitigation
measures (eg increased watering of haul roads) based upon monitoring peaks.

The monitoring location should be determined through an assessment of potential suitable
locations on site. The dispersion modelling, and meteorological data used indicates key
impacts and receptors to the north or north-west of the facility and this would be the
preference for a monitoring location.

4.6 Construction Impacts

Dust emissions from construction works have the potential to cause nuisance impacts if not
properly managed. In practice, it is not possible to realistically quantify impacts using
dispersion modelling. To do so would require knowledge of weather conditions for the few
weeks that work will be taking place in each location on the site.

Air quality impacts during construction would largely result from dust generated during
earthworks and other engineering activities associated with the plant construction. These
activities will generally be conducted behind earthen berms. The total amount of dust
generated would depend on the silt and moisture content of the soil, the types of operations
being carried out, exposed area, frequency of water spraying and speed of machinery. The
detailed approach to construction will depend on decisions that will be made by the
successful contractor and changes to the construction methods and sequences are
expected to take place during the construction phase.

As construction is likely to continue for approximately six months, it is important that exposed
areas be stabilised as quickly as possible and that appropriate dust suppression methods be
used to keep dust impacis to a minimum. |t is desirable that monitoring be carried out during
the construction phase of the project to assess compliance with DECC criteria. Monitoring
may include dust deposition gauges, at the closest residences or other sensitive receptors,
to assess compliance.

Proper dust management will require the use of water carts, the defining of trafficked areas,
the imposition of site vehicle speed limits and constraints on work under extreme
unfavourable weather conditions, such as dry wind conditions.
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5. ODOUR ASSESSMENT

This section provides an assessment of the odour impacts of the project. The assessment
uses a computer-based dispersion model to predict odour levels from the project, in the local
area.

In summary, Section 5 provides information on the following:
s Odour assessment criteria;
» Estimated odour emissions from the facility;
» Methods for predicting impacts from the estimated odour emissions; and

» Expected patterns of off-site odour levels due to emissions from the site operations
and a comparison between the model predictions and DECC assessment criteria.

5.1 Odour Assessment Criteria

This section evaluates odour in terms of measurement and air quality criteria that relate to
odour. There is still considerable debate in the scientific community about appropriate odour
criteria as determined by dispersion modelling.

5.1.1 Measurement of Odour

Odour is measured using panels of people who are presented with samples of odorous gas
diluted with decreasing quantities of clean odour-free air. The panellists then note when the
smell becomes detectable. Odour in the air is then quantified in terms of odour units which is
the number of dilutions required to bring the odour to a level at which 50% of the panellists can
just detect the odour. This process is known as olfactometry.

Olfactometry can involve a “forced-choice” end point or a “free choice” endpoint. The
“forced-choice” method is where panellists identify from multiple sniffing ports, the one port
where odour is detected, regardless of whether they are sure they can detect odour. The
“free choice” endpoint is a “yes/no” decision where panellists are required to say whether or
not they can detect odour from one sniffing port. Forced-choice olfactometry generally
detects lower odour levels than free choice olfactometry.

in both the "forced-choice” and “free choice" cases, odorous air is presented to the panellists
in increasing concentrations. For the forced-choice method, where there are multiple ports
for each panellist, the concentration is increased until all panellists consistently distinguish
the port with the sample from the blanks. For a yes/no olfactometer (which has only one
sniffing port) one method used is to increase the concentration of odour in the sample until
all panellists respond. The sample is then shut off and once all panellists cease to respond,
the sample is introduced again at random dilutions and the panellists are asked whether
they can detect the odour.

An Australian Standard (AS/NZS 4323.3.2001) for olfactometry has been developed which is
consistent with the European Standard, CEN. This enables results between laboratories to
be more uniform.

An odour unit is a difficult unit to define precisely. Historically it has been the level at which
50% of the population can just detect that there is an odour present. The standard (AS/NZS
4323.3.2001) defines 1 odour unit (ou) as that concentration of odorant(s) at standard
conditions that elicits a physiological response from a panel (detection threshold) equivalent
to that elicited by one Reference Odour Mass (ROM) evaporated into 1 cubic metre of
neutral gas at standard conditions.
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Some of the terms in this definition require further explanation as follows:

«  Standard conditions for olfactometry are a temperature of 0°C (273K) and normal
atmospheric pressure (101.3 kPa) on a wet basis.

* Neutral gas is air or nitrogen that is treated in such a way that it is as odourless as
possible.

. One ROM evaporated into one cubic metre of neutral gas at standard conditions is
the mass of a substance that will elicit the Ds, physiological response assessed by
a panel in conformity with the standard and has by definition a concentration of 1
ou.

*  The Dg, physiological response is the dose at which 50% of a population can detect
a sensory stimulus,

»  The detection threshold is the highest dilution factor at which the sample has a
probability of 0.5 of eliciting with certainty the correct perception that an odour is
present. This dilution factor will be too high for the sample to be recognised.

. It is common to use n-butanol as a reference gas and for this compound one ROM
is 132 ug which, when evaporated into 1 cubic metre of neutral gas at standard
conditions, produces a concentration of 40 ppb. Panellists are usually screened for
sensitivity to n-butanol and the panel threshold reported as part of the odour
measurement procedure. There is a requirement that a panellist's sensitivity to the
reference material falls between 0.5 and two times the accepted reference value
which for butanol is 20-80 ppb.

The purpose of these very precise definitions is to improve the repeatability and accuracy of
odour measurements,

As with all sensory methods of identification there is variability between individuals.
Consequently the results of odour measurements depend on the way in which the panel is
selected and the way in which the panel responses are interpreted. The process by which
these imprecise measurements are translated into regulatory criteria is still being refined.
However, the DECC has recently published a Technical Framework for the assessment of
odour from stationary sources, which includes recommendations for odour criteria (DECC,
2006). These are explained below and have been used for this assessment.

5.1.2 Odour Criteria

The determination of air quality criteria for odour and their use in the assessment of odour
impact is recognised as a difficult topic in air pollution science. The topic has received
considerable attention in recent years and the procedures for assessing odour impacts using
dispersion models have been refined considerably.

The DECC has in recent times attempted to refine odour criteria and the way in which they
should be applied with dispersion models to assess the likelihood of nuisance impact arising
from the emission of odour.

There are two factors that need to be considered:

1. what "level of exposure" to odour is considered acceptable to meet current
community standards in NSW; and

2. how can dispersion models be used to determine if a source of odour meets the
criteria which are based on this acceptable level of exposure.
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The term "level of exposure” has been used to reflect the fact that odour impacts are
determined by several factors. The most important factors (the so-called FIDOL factors) are:

» the Frequency of the exposure;

* the Intensity of the odour;

+ the Duration of the odour episodes;
» the Offensiveness of the odour, and

¢ the Location of the source.

In determining the offensiveness of an odour it needs to be recognised that for most odours
the context in which an odour is perceived is also relevant. Some odours, for example the
smell of sewage, hydrogen sulfide, butyric acid, landfill gas etc., are likely to be judged
offensive regardless of the context in which they occur. Other odours such as the smell of
jet fuel may be acceptable at an airport, but not in a house, and diesel exhaust may be
acceptable near a busy road, but not in a restaurant.

In summary, whether or not an individual considers an odour to be a nuisance will depend on
the FIDOL factors outlined above and although it is possible to derive formulae for assessing
odour annoyance in a community, the response of any individual to an odour is still
unpredictable. Odour criteria need to take account of these factors.

The DECC Technical Framework includes some recommendations for odour criteria. The
criteria have been refined by DECC to take account of population density in a particular
area. Table 10 lists the odour certainty thresholds, to be exceeded not more than 1% of the
time, for different population densities.

Table 10 : DECC odour assessment criteria

Population of affected community ety 2 :::;:‘"t: T:::t:r;ttet':\: g‘:u? :::3;:::;’ edoyr
Rural single residence (£2) 7
" ~10 6
~30 5
~125 4
~500 3
Urban (>2000) and/or schools and hospitals 2

The difference between odour criteria is based on considerations of risk of odour impact
rather than differences in odour acceptability between urban and rural areas. For a given
odour level there will be a wide range of responses in the population exposed to the odour.
In a densely populated area there will therefore be a greater risk that some individuals within
the community will find the odour unacceptable than in a sparsely populated area.

The criteria assume that 7 odour units at the 99" percentile would be acceptable to the
average person, but as the number of exposed people increases there is a chance that
sensitive individuals would be exposed. The criterion of 2 odour units at the 99™ percentile
is considered to be acceptable for the whole population.

It is common practice to use dispersion models to determine compliance with odour criteria.
This introduces a complication because Gaussian dispersion models are only able to directly
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predict concentrations over an averaging period of 3-minutes or greater. The human nose,
however, responds to odours over periods of the order of a second or so. During a 3-minute
period, odour levels can fluctuate significantly above and below the mean depending on the
nature of the source.

To determine more rigorously the ratio between the one-second peak concentrations and
three-minute and longer period average concentrations (referred to as the peak-to-mean
ratio) that might be predicted by a Gaussian dispersion model, the DECC commissioned a
study by Katestone Scientific Pty Ltd (see Katestone 1995 and 1998). This study
recommended peak-to-mean ratios for a range of odour source types. The ratio is also
dependent on atmospheric stability and the distance from the source. A summary table of
these ratios is presented in Appendix C.

The DECC Technical Framework (DECC, 20086) takes account of this peaking factor and the
criteria shown in Table 10 are based on nose-response time.

5.2 Estimated Odour Emissions

Potential odour sources from the project are the active tipping and capped areas of the
landfill, the leachate dam/trench and windrows associated with composting of greenwaste
on-site. In dispersion modelling terms, these represent “area” sources.

Odour emissions from area sources are probably the most difficult to measure for a variety
of reasons. Firstly the source is often heterogeneous. For example in the case of landfill
sites, there will be different odour emission rates from different sections of the landfill.
Secondly, unlike stack emissions, area emission rates are dependent upon atmospheric
conditions including wind speed, degree of turbulence, temperature, etc. This clearly adds
another level of complexity to odour assessments.

The landfill will be categorised as a Class 2 landfill, with no putrescible waste to be landfiilled.
However, a small volume of biodegradable materials may be landfilled and could produce
odours over time. One of the objectives of the project however is to maximise recycling at
the RRF and to minimise biodegradable material to landfill. To estimated odour emissions
from the landfill, previous studies of emissions from Class 2 landfills were used. These
studies were undertaken in the 1990s, during which time Class 2 landfills accepted a wider
range of materials, including a higher volume of organic and biodegradable material than is
proposed for this project. Odour emissions would therefore have been higher than those
that will occur for the current project. Nevertheless, the odour emission data from these
landfills (referred to as "standard™ Class 2 odour emissions), is assumed to have relevance
to this assessment, provided a suitable odour reduction factor is applied.

There are limited odour emissions data available for Class 2 landfills. Measurements made
for a non-putrescible landfill site after six months of operations (CEE, 1994) have indicated
levels of approximately 0.5 ou.m*m%min (certainty units). Due to decomposition of
biodegradahle material over time, odours from the landfill area will reach their maximum
after a number of years of operation (perhaps 2 years), when it is estimated that emissions
may increase by a factor of about 14 (CEE, 1994) from levels six months into operations.
Therefore, to model for a worst-case scenario it is necessary to take into account the
potential increase in odour over time to approximately 7 ou.m*m?min (or 0.117 ou.m%m?%s).
These worst-case emissions however, will not occur over the whole landfill area. As the
landfill progresses, emissions from the previously capped cells will rise to a peak and then
fall again.

Holmes Air Sciences

22



This variation in emission rates from a given landfill area over time may occur in a similar
fashion to that suggested by the Maunsell (1994) model in Figure 10. Assuming that the
peak for the proposed landfill operation will be approximately 0.117 ou.m*m?%s, the profile of
this landfill gas model was applied to the current study to estimate the emissions for the time
period specified in Figure 10 (30 years). To account for variability in emissions across the
landfill area, the average emission rate was then calculated and taken to apply for the whole
landfill area. This value (0.051 ou.m*m?s) was taken to be representative of “standard”
Class 2 odour emissions. As discussed above, it was then necessary to apply a
proportionate reduction factor, to more accurately estimate emissions from proposed landfill
operations, which will accept a low proportion of organic and biodegradable material

At the waste management and Class 2 landfill facility operated by the proponent at
Alexandria, the total amount of organic or biodegradable material received in 2006 was
5,282 tonnes. In the past at a standard Class 2 landfill operation, all of this would have been
landfilled. However, under the modern operating conditions most of these materials were
recovered or recycled and, of the 5,282 tonnes of organic and potentially bicdegradable
materials, only 32 tonnes actually went to landfill. Thus, less than 1% was landfilled [32 /
5282 = 0.6%). Odour emissions from capped areas have therefore been taken to be 1% of
the standard historical Class 2 ocdour emissions.

In addition to odours from capped areas, there may be small quantities of odour emitted from
the active tipping face. Odour measurements from the covered active tipping face at the
proponent’s Alexandria facility have been collected by The Odour Unit {(2006) and are
considered to be representative of emissions from this project, given that the two facilities
will accept similar materials. Odour emissions from two different surfaces were measured;
shipping container alternate daily cover and virgin excavated natural material (VENM) cover.
The higher of these measurement data have been used for the modelling which is the more
conservative approach.

Odour emissions from the greenwaste windrows were taken to be equivalent to
measurements on greenwaste at Australian Native Landscapes operations at Eastern Creek
(Holmes Air Sciences, 2003). It has been assumed that the total area of the greenwaste
windrows occupies no more than 5,000 m?. Odour emissions from the leachate dam/trench
were taken from measurements made at the Eastern Creek landfill (Holmes Air Sciences,
2003) and assume aerobic conditions,

Table 11 provides the quantitative information on each odour source used in the dispersion
modelling. Odour emissions in the dispersion model have been multiplied by the
recommended peak-to-mean ratios for different source types (see Appendix C) to predict
odour levels for nose response times. Peak-to-mean factors for the near-field have been
applied for the purposes of this assessment. For area sources, these factors have
numerical values of 2.5 for unstable and neutral atmospheric conditions and 2.3 for stable
conditions in the near field.
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Table 11 : Odour sources and emissions used in the dispersion modelling

SOER with ;;eal;-to-mean TOER with pe!ak-to-rnean
o SOER {ou.m’fm/s) (ou.m’/s)
Source Area (m7) {ou.m*/m¥s)
Neutral {2.5) Stable (2.3) Neutral (2.5) Stable (2.3)
Capped areas 220,000 0.00051* 0.0013 0.0012 280 258
Covered tip face 450 3.83 a.58 8.81 4308 3964
Greenwaste
T 5,000 0.105 0.263 0.242 1313 1208
Leachale
pond/lrench . 30 0.069 0.173 0.159 5 5

* 1% of estimaled average odour emissions from standard Class 2 landfills
SOER = Specific Odour Emission Rate. TOER = Total Odour Emission Raie.

The odour emissions shown in Table 11 have been taken to represent the “upper limit” of
emissions from the project, given the tight controls on materials that will be accepted for
landfill, the low proportion of biodegradable materials and the assumed maximum extents of
odour emitting surfaces. For example, the capped area is assumed to be 22 hectares,
which is the maximum landfill area and will only be reached after 20 years.

Also, landfill gas monitoring at the Alexandria site (EMR, 2005 and 2006) has found that
there have been negligible methane emissions detected from the landfill cap.

In addition, the proponent has proposed the use of a product referred to as “BioMagic".
BioMagic is a solution which acts as an oxidising agent to speed up the bacteria
consumption of waste in order to reduce or eliminate odours. This product is proposed for
use on any identified odour source at the site including the greenwaste stockpiles,
composting products, the active tipping face and uncovered tipping areas. The product has
the potential to control odour emissions from many of the sources listed in Table 11,
although no emission reduction has been assumed for the dispersion modelling.

5.3 Approach to Odour Assessment

The approach taken for the odour assessment was to use estimated odour emissions (refer
Table 11), meteorological information and a dispersion meodel to predict off-site odour levels
from the facility. Model predictions were then compared with the DECC’s odour assessment
criteria.

The dispersion model used was CALPUFF (Version 6.113). CALPUFF is an advanced
computer-based dispersion model that simulates the dispersion of emissions by
representing emissions as a series of puffs emitted sequentially. Provided the rate at which
the puffs are emitted is sufficiently rapid, the puffs will overlap and the serial release will
represent a continuous release. The advantage of the puff modelling approach over the
steady state Gaussian models such as ISCST3 and AUSPLUME, which have also been
widely used in source dispersion assessments in the past, is that the progress and
dispersion of each individual puff can be treated separately and can be made to account for
local wind conditions and the way in which wind conditions at a particular place vary with
time. This is particularly important for areas with complex terrain that would influence wind
patterns, such as the quarry void at the project site.

The CALPUFF model makes use of wind fields generated by the CALMET model. CALMET
generates a three-dimensional wind field on an hourly basis by taking observations of winds
at selected locations and interpolating these to produce information on wind speed and
direction at a grid of regularly spaced points covering the area of interest. Modifications that
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are imposed on this interpolated wind field (by topography and differential heating and
differential surface roughness) are then applied to the winds at each grid point to develop a
final wind field.

A wind field has been generated for each hour of the 2004 calendar year using
meteorological data collected by DECC at St Marys. The CALMET model has essentially
used the data from the St Marys site to determine wind patterns over the entire modelling
domain (that is, for the area shown in Figure 1), given information on the local landuse and
terrain features. In addition, the wind data from St Marys have been used as input to the
CSIRO's prognostic model (The Air Pollution Model, TAPM) in order to generate upper air
information on higher altitude winds and temperature profiles as required by the CALMET
model. TAPM is a prognostic model which has the ability to generate meteorological data
for any location in Australia (from 1997 onwards)} based on synoptic information determined
from the six hourly Limited Area Prediction System (LAPS) (Puri et al., 1997). The model is
discussed further in the accompanying user manual (see Hurley, 2002).

A summary of the data and parameters used as part of the meteorological component of this
study are shown in Table 12.

Table 12 : Summary of meteorological parameters used for this study

TAPM (v 2.0}
Number of grids (spacing) 4_(30 km, 10 km, 3 km, 1 k)
Number of grids point 25x25x 25
Year of analysis a | Jan 2004 to Dec 2004 -
Centre of analysis 33°49' S, 150°48.5' E
7 Data assimilation St Marys
CALMET (v5.5
Meteorological grid domain 5 km x 5 km
Meteorological grid resolution 0.1 km
Number of grid cells 50x50x9

St Marys for wind velocity and temperature. Cloud cover from Sydney

SuEcels s eiogialisiations Airport (BoM). Ceiling height, pressure and relative humidity by TAPM.

Upper air meteorological stalion | Data extracted from TAPM simulation for proposed site
Simulation length 8784 hours (Jan 2004 to Dec 2004)

Mode Diagnostic wind module

The odour modelling has been performed using the CALMET meteorological information as
described above with the odour emission information from Section 5.2. The way in which
the model has been used in this study has been to predict the 1-hour average odour levels
(expressed in odour units) at 125 receptors around the site. The receptor locations are the
same as those used for the dust modeiling and have been chosen to provide greater
resolution near the modelled emission sources.

Plots of the odour levels at the 99" percentile have been compiled (refer Figure 11),
showing the extent to which odours are predicted to occur for 99% of the time. This allows
for direct comparison with the DECC's odour assessment criteria.
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5.4 Assessment of Odour Impacts

Odour modelling results are shown in Figure 11. The contours extend further to the north
and south, consistent with the predominant wind patterns in the area (refer Figure 4). It can
be seen that the most stringent DECC odour criteria, 2 odour units, does not extend into any
residential areas, suggesting that adverse odour impacts from the project would not occur.

Table 13 shows the model results for two nearby sensitive receptor locations. These
receptor locations are shown in Figure 6.

Table 13 : Odour model predictions at two nearby sensitive receptors

. h =
Receptor ID Predicted 99" percentile nose-response odour levels Criteria
i {odour units}
R1 ! 1.1 2
R2 i 0.3 2

As the model results for the nearby sensitive receptors are below the DECC's most stringent
odour criteria of 2 odour units, the predicted odour impacts of the proposed activities have
been taken to be acceptable.

Some caution should however be given to the model results as a reduction to odour
emissions has been assumed on the basis that limited odour generating material will be
landfilled. Should the quantity of biodegradable material accepted at the landfill be higher
than anticipated, the potential for adverse odour impacts will also increase.

It is worth noting that the experience and measurements associated with the Alexandria
facility suggest that there will be limited odour generating material going to landfill. In
addition, recent changes to licensing under the Protection of the Environment Operations
Act encourage the recycling of all materials where possible.

5.5 Odour Mitigation Measures

It is anticipated that landfill gas monitoring will be a standard licence condition and this will
be conducted periodically to identify whether the activities generate significant odour. Gas
monitoring will be undertaken following Environment Guidelfines: Solid Waste Landfills.
(DECC, 1996). Monitoring is proposed to be conducted monthly for initial operations and, if
no adverse impacts are observed, will be reduced to quarterly after six months of operations
and to annually after 18 months of operation. Monitoring of landfill gas {methane and
hydrogen sulfide) will be undertaken using a suitable landfill gas monitor.

Landfill gas extraction will be provided for by the site operation in the event that gas or odour
emissions are detected.

As discussed in Section 5.2, a product known as BioMagic will be tested on key odour
sources to minimise emissions. It would be useful if the effectiveness of this product can be
demonstrated, for example through odour sampling.
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6. CONCLUSIONS

This report has assessed the dust and odour impacts associated with the proposed
materials processing centre, waste transfer station and non-putrescible Class 2 inert and
solid waste landfill facility at Eastern Creek. Dispersion modelling has been used to predict
off-site dust and odour levels due to the proposed activities.

The dust modelling results showed that annual average PM;,, TSP and deposition levels at
nearest sensitive receptors would be below the DECC's assessment criteria, even when
considering existing levels. The dust modelling is conservative and impacts are likely to be
lower than predicted. The dispersion modelling has highlighted a potential for exceedances
of the DECC's 24-hour average PMy, criterion at nearest receptors, due to project activities.
Best practice dust mitigation measures as well as continuous dust monitoring with real-time
strategies should be considered once the facility is operational to minimise the potential for
adverse impacts and to ensure that air quality criteria are not exceeded at nearest receptors.

Odour levels at nearest receptors were predicted to be below the most stringent assessment
criterion noted by the DECC. The results therefore suggested that there would be no
adverse odour impacts associated with the project. Modelling assumed that some reduction
to “standard” odour emissions from Class 2 landfills was appropriate and landfill gas
monitoring would be important to show that the odour emissions are as low as anticipated.
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APPENDIX A
JOINT WIND SPEED, WIND DIRECTION AND STABILITY CLASS
FREQUENCY TABLES
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STATISTICS FCR FILE: (:M\Jobs\LtHorse\metdata\StMarys\stm2004,3us

MONTHS: ALL
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PASQUILL STABILITY CLASS

Wind Speed Class (m/s)
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SSE 0.003074 C,002618 ©.C03188 0.000911 0,000800
s 0.0081987 0.005009 ¢.002732 0.001594 0.000000
55W 0.005351 0,.003415 C.C03757 0,001708 0000000
SW 0.002277 0.001935 0.002163 0.001708 0.000000
WSW 0.00068B3 0.001935 0.002505 C©.000911 0.000000
W 0.000683 0.001282 0.003301 0.001025 0.000000
WNW £.000342 0.00056%9 0,00262F £.002505 0.000000
NW 0,001594 0.0007597 ¢.001B21 ©.000683 0.000000
NNW £.002277 0,004554 0.001025% 0.000455 0.000000
| 0.004212 0,006034 0.000342 0.00C228 0.000000
CALM
TCTAL (.037313 0.039276 0.032901 0.014572 C€.000000
MEAN WINC SPEED (m/s) = 2,27
NUMBEER OF CBSERVATIONS = 1302
PASQUILL STARILITY CLASS 'DT
wind Speed Ciass (m/s)
.50 1.50 3.00 4.50 6.0D
WIND TO TO TO TO T0
SECTOR 1.50 3.co 4.50 6.00 7.50
NNE  0.000114 0.001252 (¢.00000C 0.0000C00 0.0C0000
NE C.000342 0.C02391 C.0CC228 0.CQOCDO 0.000D0O0O
ENE  ©.000342 (.003074 0.000683 0.00QCC0 0.000000
E 0.000342 C.004440 C€,C03757 0.000228 0.000000
ESE 0.000228 0.0045%4 0.014813 0.007400 ©,0006511
SE 0.000342 0.002277 0.007R855 0.005351 0.000911
SSE 0.000569 0.002505 0.003871 0.000683 0.000114
5 0.002188 0.001708 ©.002277 C.QD1366 0.000569
SSW 0.001821 0.002960 (.003643 0.003415 (.002163
SHW 0.001366 0.001594 0.002618 0.0025C5 0.000347
W5W 0.000228 0.001138 ¢.002618 0.00193% 0.001025
W 0.000114 0.001480 ¢.C02%05 0.001025 0.000913
WRW 0.000228 0.001366 0.002415 0.002618 0.002391
W 0.000342 0.000569 0.002646 0.002163 0._000569
NEW  0.001025% ©.001480 0.001935 0.001138 0.000228
N 0.001252 0.002732 0.001025 0.000683 0.000342
CALM
TOTAL 0.011840 0.03%5519% C©.054789 0.03051C 0.010474

MEBN WIND SPEED {m/s) = 3.70
NUMBER CF OBSERVATIONS = 1317

002277

.00034z2

0.000000
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WIND
SECTCR

PASQUILL STRBILITY CLASS

Wind Speed Class

1.50
TO
.o

3,00

5.50

{m/s)

g

GREARTER
THAN
10.50

NNE

.gegoec
.QaQo0¢e
.0oocoo
.aoo00D
Loeoeeo
000000
LQ00000
.000000
LQ000C0
.Qgooogy
.coooed
.000000
.cooond
L000000
.coooco
Leecoc

L00C569
LC01138
.000911
.003301
.005123
006148
.004668
-UQ6148
007400
.£03%20
002846
002163
.003529
.0018z1
.0o03074
L004805

c.ceoooe
¢c.co0000
c.coa0ae
0.000000
c.ocaor9r
0.C00683
c.ccoeal
0.000242
c.o0l1252
0.0005869
0.C00569
0.000683
0.C0C455
0.000342
0.c0045%5
0.000228

.Locooo
L000000
.cocooo
000000
.o0coo0
.ogcooo
.gocooo
000000
.oocooo
000000
Jdocooe
L000000
.gocooe
.000114
.gococoe
.gooooo

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
. 000000
.00ee00
L 000000
.0000C00
L 000000
. 000000
.000000

.000000
.000000
., 000000
L000000
.000000
.0000090
., 0000090
.000000
.000000
.000000
.000000
.000000
.000000
L000000
.000000
-000000

. 000000
-000000
. 000000
.000000
. 000000
.000000
. 000000
.000000
.ooogog
.000000
. 000000
.000000
.000000
.000000
.000000
000000

0.000600
0.000000
0.0C0000
0.000000
0.000000
0.000000
0.000000
0.0900000
0.000000
0.0600000
0,000000
0.000000
0.600000
0.000000
0.000000
0.000000

.0005€9
.001138
.000811
.003301
.005920
.006631
.005351
.00€489
008652
.304098
.003415
-00z284¢
.003985
.002277
.003529
.005123

L000000

Rdduday

.057263

MEAN WIND SPEED (m/s) =
NUMBEE COF OBSERVATICNS =

PASQUILL STABILITY CLASS

0.0070%8

2.46
566

000114

wind Speed Class {(m/s}

1.50

3.ee

4.50

.00¢000

.000000

-000000

0,000000

GREATER
THAN
10.50

.D€443%

006148
.007400
003415
A04212
.0c3188
.004098
.015369
.056011
L056466
027095
LO0BRED
LC04668
.Q03757
.op3lee
.C0Bl48
.018101

.000797
.00C211
.0006B3
0012582
002163
.002505
002277
007172
. 005563
.002960
.po14asc
001708
-D013656
.001708
002277
LO03074

c.cococe
c.copoee
O, 000000
0.o00000
0.000228
a,cooeec
0.000000
g.ococoo
0.000228
0.000455
0.000114
0.000000
0.000000
0.000342
0.000228
C.000000

.0opoon
.cocooo
.000000
.opeoco
.oogoco
.000000
.00c000
.eoooceo
.opocoo
.ocoono
.opgooe
.000000
L00Q000
.000000
Lpoopoe
000000

.000000
.000000
,000000
.000000
.000090
,000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
000000
000000
.000000

.000000
.000000
.000000
.000000
-0G0000
.000000
.000000
.000000
. 060000
.000000
.000000
.000000
.000000
.000000
.000000
.000000

.000000
.000000
.000000
.000000
L000000
.000000
-G00000
.000000
.000000
.000000
.000000
.000000
.000000
.000000
. 000000
.000000

G.000000
G.000000
0.000000
¢.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0,.000000
0.000000
0.,000000
0.000000
0.000000
0.600000
0.000000

L0D6944
.008311
.004038
.005464
.005578
.006603
0176486
LDE3183
. 066257
.030510
.010474
.006375
-005123
L006237
.008652
L0211175

.128985

0.228142 0.041894

TCTAL

MEAN WIND SPEED {m/s)} =
NUMBER CF CBSERVATIONS =

0,0015%4

0.90
3519

.gooooo

.000000

.000000

. 000000

$.000000

.400€15
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RLL PASQUILI

Wind Speed Class

STABILITY CLASSES

§.50
TO
6.00

im/s}

GREATER
THAN
10.50

.014458
.01523%
.0Cc9%445%
.010248
.oca3ll
L010360
.023568
.0B1056
072974
.03540%
012409
007628
LL07288
.011494
.0282313
.038479

1.50 3.o0

TO TO

3.00 4.50
0.C10132 0.000228
0.007400 0.000228
0.C06A31 0.000797
0.013434 0.005464
C.018556 0.022427
0.017304 0.013206
0.01719C D.00F994
0.026981 ©.006944
0.028481 (.010360
0.012750 £.007514
0.009791 0.007058
0.Q0BQB3 0.007286
C.C07628 C.007172
0.0064B9 0.006034
C.025159 (.004326
0.034153 0.003074

L00g000
.000000
.000000
000342
008538
006944
001594
Q03074
.Q05237
L004212
.00284¢
.C02049
.005237
002560
,0015%4
.000911

. 000000
-000900
. 000900
.000000
L000611
-0oooll
000114
.000%69
002163
000342
L001025
000912
.002391
L000569
.Qoczze
.000342

.000000
.0Q0000
.000600
L0Q0000
.0001l4
L000114
. 000000
.QQo000
.001138
.000000
.000114
.000114
.000z228
.000455
.G00000
000000

.0000060
.000000
.000000
L000000
.000000
.000000
.G00000
.000000
.0600342
LG00000
.000000
-000000
. 000000
.0o0000
.000000
.000000

.000000
.000000
.000000
.000000
.000000
.000000
.000000
.0000G0
.000000
. 000000
. 000000
LG00000
. 000000
.000000
L000000
.000000

.024618
L022683
.017077
.029485
L058857
.046839
.051457
.118625
.120€74
.060223
.033242
.026670
.029941
.028005
.059540
-076958

.19330¢

MEAN WIND SPEED (m/s) = 1.76
NUMBER CF CBSERVATIONS = B7H4

L286612 0.250342 0,111111

.045537

STARBILITY CLASS BY HOUR OF DAY

Eour
[
[1¥]
o]
04
a5
06
Q7
08
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10
11
1z
13
14
1%
16
17
18
19
20
21
22
23
24

C
0000
0000
poeoe
oooo
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0145
0180
0120
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0055
0049
0048
0071
0142
151
0122
006R
0027
0010
0000
cooo
0000
o000
0oeo

D E
aezl o022
0020 C023
001% 0019
0017 to021
0022 0018
0032 0009
0041 0001
0028 0000
0043 0000
0030 0000
0014 0000
0012 0000
0022 oooo
0036 0000
0121 oooo
0202 0000
0271 001e
0188 0072
0062 0115
0032 0094
0028 0057
0015 0043
0024 0038
0oz 0024

F
Q323
0323
033z
0328
0297
0l58
o029
o000
ogoo0
0000
oooo
0000
aoeg
0000
oooo
oono
0016
0079
0179
0240
pz28l
0308
0304
0322

.010474

0022717

L000342

L000000

.00c000
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Mixing height
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10 0000
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0000
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ooe4 0000
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APPENDIX B
ESTIMATED DUST EMISSIONS
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The dust emission inventories have been prepared using the operational description of the proposed
aclivities provided by the proponent. Estimated emissions are presented for all significant dust
generating activities associated with the operations. The relevant emission factors used for the study
are described below.

Hauling material / product over road surfaces

After the application of water the emission factor used for trucks hauling material on unsealed
surfaces was 1 kg per vehicle kilometre travelled (kg/VKT). For sealed surfaces, 0.2 kg/VKT has
been used.

Loading / dumping /transferring material
Each tonne of material loaded will generate a quantity of TSP that will depend on the wind speed and
the moisture content. Equation 1 shows the relationship between these variables.

Equation 1

[ g3

Ersp=k>< 0.0016 x ﬁw kg/t
m

&

where,

Erop= TSP emissions

k=074

U =wind speed({m/s)

M = moisture content (%)

[where 0.25 s M < 4.8}

Wind erosion
The emission factor for wind erosion is given in Equation 2 below.

Equation 2
s 365—p j‘J
Eoon =1.9x| — |x| —/—& x| 2~ kg/ha/da
5 (1.5] ( 235 ) (15 AR
where,

s = silt content (%)
p = number of raindays per year, and
f = percentage of the time that wind speed is above 5.4 m/s
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A summary of dust emission estimates for each activity, activity type, location of emission sources
and activity hours is provided below. The location of the sources can be obtained from Figure 6.

AUSPLUME model input files can be provided on request.

——————————————————————————————— 19-Dec-2607 10:55

Cutput emissions file : C:\Jobs\LHBEC ERM\ausplume‘emiss.stc
Meteorological file : C:iV\Jobs\LHBC ERMimetdata\S5tMarys\stm2004.aus
Number of dust sources : 1B -

Number of activaties B &8

No=blast conditions : None

¥Wirnd sensitave factor @ (.829 (1.092 agjusted for activity hours)
Wind erosion facrtor : 20.269

ACTIVITY NRAME : Vehicles COMING TD site (paved)
ARCTIVITY TYPE : Wind insensitive

DUST EMISSION : 20776 kg/y

FROM SQURCES : 10

12345678910

EOURS OF DAY
goeobo0OeNM1111111111111:100

ACTIVITY KAME : Cumping material to MFC or searegated stockpile

ACTIVITY TYPE : Wind sensitaive
DUST EMISSZICN : 3757 xg/y

FRCM SCUECES ¢ 1

[}

HOURS OF DRY
¢goo0o02oec011111132:11111%1100

ACTIVITY NAME : Dumping material to WTF
ACTIVITY TYPE : Wind sensitive

DUST EMISSIQN : 2254 kg/y

FROM SQURCES @ 4

78910

HCURS CF DAY :
so0o¢cccol11111112111111¢00

ACTIVITY NEME : Loadang material py FEL for processing
RCTIVITY TYPE : Wind sensitive
DUST EMISSICN : 3757 kg/y
FROM SCURCES : 1

&

HOURS OF DAY :

booo0CcoOOI 1111111111111 100

BCTIVITY NAME : Leading and sorting material by excavator
ACTIVITY TYPE : Wind scnsitive

DUST EMISSICN : 1252% ka/y

FFCM SQUFCES & 3

678

HOURS CF DAY
oo0o0000011111111113111l100

ACTIVITY NAME : Screening material
ACTIVITY TYPE : Wind insensitive

DUST EMISSION : 32938 kg/vy

FROM SOURCES @ 4

PR 910

HOURS CF DAY 8

gogooopnrl1 1111111111111 00

ACTIVITY NAME : Crushing material

ACTIVITY TYPE : Wind insensitive

DUST EMISSICK : 270 kg/y

FRCM SCUECES : 4

¥ R 910

HOURS QF DAY @
ooc¢co0oo0oo0121111111111111100

ACTIVITY NAME : Loading material to stoukpiles
ACTIVITY TYPE : Wind sensitive

DUST EMISSICN : 6262 kg/y

FECM SCUFRCEs : 4

78910

HCURS CF DAY :

2000000111112 113211111100

ACTIVITY NAME : Leading matersal to trucks
BCTIVITY TYPE : Wind sensitive

DUST EMISSION : 10019 kg/y

FROM SOURCES @ 5

& 7 R 910

HOURS CF DAY @
o¢c0f~f00111111111111111¢00
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ACTIVITY NAME : Hauling material to landfill [unpaved,
ACTIVITY TYPE : Wind insensitive

DUST EMISSICN : 92212 kg/y

FROM SOURCES : 13

€78 9 1C 11 12 12 14 15 16 17 18

HCURS CF DAY =
ao0o00CcocO0ODR1I1I111111111¢CC000

BCTIVITY KAME
ACTIVITY TYPE
DUST EMISSICH 20776 kglfy

FRCM SCURCES 10

1 234%678891C

BOURS OF DAY :
boofo001l111111111100CC0O0O0

vehicles LEARVING site (paved)
Wind insensitive

ACTIVITY WAME
BCTIVITY TYPE
DUST EMISSICHN
FROM SOURCES
12 13 17 18
HOURS OF DAY :
boo0o000C11I11111111100C000

Dumping material to landf:ll
Wind sensitive

10019 kg/y

]

ACTIVITY NAME Wird erosion from exposed landf,l]l area
ACTIVITY TYPE Wind etrosion

DUST EMISSION : 7247 ka/y

FROM SOURCES : 10
45 6 12 17 14 15 16 17 1F

ECURS OF DAY

111111111111 1:1111111111

ACTIVITY NAME : Wind erosion from soil stockpiles
ACTIVITY TYPE : Wind ercsion

DUST EMISSION : 412 kg/y

FRCM SOQURCES : 4
T B 910

HOURS OF DAY

1111111111111 111113111111

ACTIVITY NAME : Wind erosion from other stockpiles
ACTIVITY TYPE : Wind erosion

DUST EMISSICN : 329 kg/y

FROM SCURCES : 4
789 to

HCURS CF DAY
1111111111111111111111111

Fit retertion sources: 7
12 13 14 15 16 17 18

in¢ return)
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APPENDIX C
PEAK-TO-MEAN RATIOS
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Annual
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Annual and seasonal windroses for

St Marys (2004)
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Annual
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Annual and seasonal windroses for

Horsley Park (2005)
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[ & Modelled dust sources
® Recsplor locations chosen for the assessment

MGA Zone 56 (GDA 94)

Location of modelied dust sources and receptors
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Time series of predicted 24-hour average PM,, concentrations at nearest receptors
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Histogram of predicted 24-hour average PM,, concentrations at nearest receptors
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Predicted 99" percentile nose-response odour levels (odour units)

Assumptions:
Total capped area size = 22 ha
1% of solid waste Class 2 average odour emissions
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