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1 INTRODUCTION

Consulting Earth Scientists Pty Ltd (CES) was commissioned by Environmental Property

Services (EPS) (the Client) to prepare an Environmental Report for a proposed waste recycling

centre at Glenfield Waste Services, Glenfield, New South Wales. The location of the Glenfield

Waste Services Facility is shown on Figure 1.

Glenfield Waste Services operates a solid waste landfill and material recycling facility at their

premises at Cambridge Avenue, Glenfield. The company is proposing to increase its recycling

operations and relocate current recycling activities to unfilled land towards the southern end of

the site. The proposed recycling facility will also be used as a waste or resource transfer station.

CES understand that on-site recycling will be primarily sourced from commercial and industrial

waste and construction and demolition waste with the capacity to process recycling of 450,000

tonnes per year.

The proposed location of the recycling facility is shown in Figure 2 and will occupy

approximately 5ha.

This Environmental Report covers three aspects of the proposal: a waste report, a preliminary

contamination report and a soil and water impact assessment report.

2 OBJECTIVES AND SCOPE

The Environmental Report has been prepared in the following three sections:

 Waste Report (Section 3);

 Preliminary Contamination Report (Section 4);

 Soil and Water Impact Assessment Report (Section 5).
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2.1 WASTE REPORT

The waste report outlines the quantities and types of waste anticipated to be processed at the

facility. It has been prepared from information obtained from Glenfield Waste Services and

discussion between CES and EPS regarding likely waste streams, details of the locations and

sizes of stockpiles and the potential impacts of the waste and waste products.

2.2 PRELIMINARY CONTAMINATION REPORT

An Environmental Site Investigation has been carried out on the site of the proposed facility,

comprising a Stage 1 Desktop Environmental Site Assessment (ESA) and an intrusive

preliminary environmental investigation.

2.2.1 STAGE 1 DESK TOP ENVIRONMENTAL SITE ASSESSMENT (ESA)

The objective of the Stage 1 Desktop ESA is to assess the potential for contamination that may

have arisen from past and/or present activities undertaken on and/or adjacent to the site through a

site history review of available information.

This Stage 1 Desktop ESA has been prepared in general accordance with the requirements

specified for a Phase 1 Preliminary Site Investigation, as published by the NSW Environment

Protection Authority (EPA) in the Contaminated Sites: Guidelines for Consultants Reporting on

Contaminated Sites (NSW EPA, 1997) and Guideline on Site Characterisation (Schedule B2,

NEPC 1999 as amended 2013).

To achieve the objectives of the Stage 1 Desktop ESA, CES has undertaken the following scope

of works:

 Completion of a Stage 1 Desktop ESA involving a review of publicly available

information including search of land titles, council zoning information, review of

topographic plans, historical aerial photographs, sewer and service plans, search of

WorkCover Authority records and review of hydrogeological information plus a search

of nearby groundwater bores;

 Preparation of this Stage 1 Desktop ESA section of the report.
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2.2.2 PRELIMINARY ENVIRONMENTAL SITE INVESTIGATION

The objective of the Preliminary Environmental Site Investigation is to obtain information

regarding the possible presence and extent of contamination at the site and the suitability (with

respect to contamination) of the site for the proposed land uses.

The Preliminary Environmental Investigation comprised the drilling of four boreholes and

environmental laboratory testing on soil samples obtained during the investigation.

Prior to commencement of the fieldwork, a Project Safety Plan (PSP) was prepared and services

searches and scans were carried out to locate buried services so that these could be avoided

during the investigation.

Boreholes

Four boreholes (BH01 to BH04) were drilled using a site investigation drilling rig. The

boreholes were augered in soil using solid flight augers and a tungsten-carbide ‘TC’ bit was used

to advance the borehole until refusal. The boreholes were drilled to between 3.8m and 10.6m

depth. An Environmental Scientist from CES undertook the logging of the boreholes, measuring

any observed groundwater inflows and taking samples for environmental laboratory testing.

Standard Penetration Tests (SPTs) were also carried out to assess soil strength and to obtain

samples for logging. Upon completion, the boreholes were backfilled with the drill cuttings.

The locations of the boreholes are shown on the Investigation Location Plan presented in Figure

2 (located to the rear of this report). Positions of the boreholes were located using a hand-held

GPS measured relative to MGA 94 (Zone 56). The borehole logs are presented in Appendix E.

2.2.3 LABORATORY TESTING

To complement the Stage 1 Desktop ESA eight soils samples were obtained from the boreholes

to provide preliminary information regarding the possible presence and extent of contamination

at the site with respect to the proposed end use.

The collected soil samples were tested at a NATA accredited laboratory for the following suite

of analytes:

 Heavy Metals (As, Cd, Cr, Cu, Pb, Hg, Ni, Zn);

 Polycyclic Aromatic Hydrocarbons (PAHs);

 Total Recoverable Hydrocarbons (TRH);

 Monocyclic Aromatic Hydrocarbons (BTEX);
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 Polychlorinated Biphenyls (PCBs), Organochlorine Pesticides (OCP); and

 Asbestos

The preliminary environmental testing was carried out on soil samples obtained from the

boreholes between ground level to a depth of 7.5m. The laboratory analysis methodology was

based on the National Environmental Protection Measures (NEPM) Guidelines. The results from

the environmental testing are summarised in Table 6 and the test certificates are presented in

Appendix F.

The analytical results were then compared against the relevant guidelines to allow discussion on

the likely impacts of any off-site migration of contaminants and discusses the suitability of the

site for the proposed end use.

Quality Assurance/Quality Control

CES implement project specific Quality Assurance/Quality Control (QA/QC) procedures to

improve transparency, consistency, comparability, completeness and confidence. Inter-

laboratory duplicates were taken at a rate of 1 out of every 20 samples collected.

The QA/QC sample was obtained as a duplicate sample from borehole BH1 between a depth of

1.0 to 1.5m.

2.3 SOIL AND WATER IMPACT ASSESSMENT

The soil and water impact assessment was completed to provide discussion and

recommendations on a water balance for the development, waste water predictions, erosion and

sediment control measures and stormwater management during construction. Preliminary

assessments were also made on the potential for salinity, contamination, flooding and acid

sulfate soils. The soil and water impact assessment was completed based on information

gathered during the Stage 1 ESA and readily available published data.

3 WASTE REPORT

3.1 PROPOSED OPERATIONS OF MATERIALS RECYCLING FACILITY

The proposed Materials Recycling Facility is understood to recycle a maximum 450,000 tonnes

of material per year and is divided into four areas as shown below in Figure 3.
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Figure 3: Proposed Layout of the New Materials Recycling Centre

The proposed layout is briefly explained below.

 Area 1 is located adjacent to the site entrance and is proposed to contain two stockpiles of

green waste and stockpiles of paper, cardboard, timber and metal. Area 1 is accessed

from a one-way traffic system that continues to the other three remaining areas.

 The southern part of Area 2 is to stockpile approximately 25,000 tonnes of raw material

prior to processing.

 The northern part of Area 2, is to contain two stockpiles with a capacity of approximately

12,500 tonnes each of processed product proposed.

 Area 3 is proposed to be the main processing area where the raw product will be received

prior to processing or fed direct to Area 2 or Area 4 for stockpiling prior to processing.

It is understood that materials for recycling will primarily comprise commercial and industrial

waste and construction and demolition waste;

AREA 1

AREA 2AREA 3

AREA 4
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 The stockpile is proposed to contain approximately 15,000 tonnes of concrete and 25,000

tonnes of mixed demolition and construction waste for processing.

 Processed product will be placed in two separate stockpiles

 25,000 tonne stockpile in the south east corner of Area 3; and

 75,000 tonne stockpile at the southern end of Area 4.

 The raw product stockpile of Area 4 is understood to have a capacity of 75,000 tonnes.

3.2 WASTE STREAMS

The proposed Materials Recycling Centre will allow Glenfield Waste Services to increase their

recycling operations. A summary product analysis supplied to CES from EPS for period 01

January 2013 to 31 December 2013 indicated the following waste streams totalling 137,277

tonnes of waste:

Incoming Waste

 Brick and Tile Masonry (639.18 tonnes);

 Construction and Demolition Waste under 100kg (7.44 tonnes);

 Card and Paper under 100kg (2.8 tonnes);

 Card and Paper (9.42tonnes);

 Charity (163.74 tonnes);

 Clean Concrete (388.10 tonnes);

 Commercial and Industrial Waste (10,682.16 tonnes);

 Construction and Demolition Waste (53,868.28 tonnes);

 Asbestos contaminated soil (2,378.90 tonnes);

 Free E-Waste (15.88 tonnes);

 General Solid Waste (11,911.04 tonnes);

 General Solid Waste under 100kg (41.34 tonnes);

 Green Waste under 100kg (20.96 tonnes);

 Green Waste (1,326.34 tonnes);

 General Solid Waste (clean) (917.74 tonnes);

 Insulation (28.42 tonnes);

 Large tree stumps (8.34 tonnes);

 Miscellaneous (3.88 tonnes);

 Plastic (77.08 tonnes);

 Plastic under 100kg (0.90 tonnes);

 Polystyrene Foam (1.52 tonnes);

 Sandstone (14,950.14 tonnes);

 Sort and Save less than 100kg (21.52 tonnes);

 Sort and Save (738.36 tonnes);
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 Steel (21.78 tonnes);

 Timber Waste under 100kg (0.48 tonnes);

 Timber Waste (1,071.92 tonnes) and;

 Virgin Excavated Natural Material (102.04 tonnes).

Recycled Out-Going Waste

The following quantities of recycled materials were despatched from the site:

 Brick (996.04 tonnes);

 Cardboard and Paper (639.18 tonnes);

 CoMingled (4.94 tonnes);

 E-Waste (66.06 tonnes);

 Ferrous Waste (214.72 tonnes);

 General Sold Waste (0.06 tonnes);

 Green Mulch (1083.58 tonnes);

 Hard Plastic (92.18 tonnes);

 Miscellaneous (4.5 tonnes);

 Mixed Recyclables (82.42 tonnes);

 Plant Feed (2,228.42 tonnes);

 Plastic film clear (32.38 tonnes);

 Plastic film mixed (23.82 tonnes);

 Plastic pallets (1.5 tonnes);

 Sandstone (16,867.28 tonnes);

 Timber pallet (22.60 tonnes);

 General Solid Waste (14,753.80 tonnes) and;

 Timber/Mulch (1,275 tonnes).

Following relocation of the existing Waste Transfer Station to the new proposed site, it is

considered that similar waste streams are likely with an increased capacity for storage and

processing.

3.3 PROCESSING OPERATIONS

The incoming material to be processed/recycled will be placed at the locations described in

Section 3.1. The following technologies and anticipated operations are summarised below in

Table 1:
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Table 1: Plant and Processing Operations

Plant Type Operations Operational Area

4 x Front End Loaders (CAT

972 or similar)

Stockpiling material (raw and

processed) and general

material management.

All Areas

1 x Wheel Loader (CAT 950

or similar)

Stockpiling material (raw and

processed) and general

material management.

All Areas

2 x 45 Tonne Excavator

(Hitachi or similar)

Sorting of raw products and

loading trucks of processed

product and general material

management.

All Areas

1 x Excavator with Pulveriser

(Hitachi or similar)

Sorting of raw products and

crushing and breaking larger

waste particles.

Mainly Area 3

1 x 8 Tonne Excavator Site housekeeping and

operations where smaller

digging plant is required.

All Areas

1 x 7000 Litre Water Cart

(CAT 769).

Dust suppression All Areas

1 x Jaw Crusher

(Powercrusher PC6 Mobile

Jaw Crusher)

Processing materials,

configured to produce

required output processed

materials.

Area 3

1 x Cone Crusher

(Powercrusher PC21 Mobile

Cone Crusher)

Processing materials,

configured to produce

required output processed

materials.

Area 3

1 x Screen (Powercrusher

HCS5515 Mobile Screen)

Processing materials,

configured to produce

required output processed

materials.

Area 3

1 x Shredder Processing materials,

configured to produce

required output processed

materials.

Area 3

3.4 WASTE MANAGEMENT

New South Wales Environmental Protection Authority NSW Waste Avoidance and Resource

Recovery Strategy 2013-21 (DRAFT) details a Waste Avoidance and Resource Recovery

Strategy, the WARR Strategy for the NSW Government’s vision for the environmental and
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economic future of the state. Key issues driving the WARR Strategy included the loss of

valuable resources, including space to landfill, the rising costs of virgin material and the impact

of waste on human health. A waste hierarchy was developed in order of preference to achieve

efficient resource use as shown in Figure 4:

Figure 4: Waste Hierarchy

Source: NSW Waste Avoidance and Resource Strategy 2013-21 (Draft)

Glenfield Waste Services will be operating under the reuse/recycle stages of the hierarchy and

will assist in the aims and objectives of the WARR by providing a facility to allow the

community and industry to use recycled materials. As well as reducing the waste going into

landfill, energy, water and other resources can also be saved that would have otherwise been

used to produce new materials. Measures that could be implemented by Glenfield Waste to

assist in the aims of the WARR are:

 Provide clear signage and advertisement of waste disposal, recovery and recycling

operations for the general public and industry;

 Build partnerships with local industry to reduce waste by increasing recycling;

 Implement and maintain best practise resource recovery systems;

 Comply with regulations.
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3.5 MANAGEMENT OF POTENTIAL IMPACTS ASSOCIATED WITH THE

PROPOSED RECYCLING AND WASTE TRANSFER FACILITY

Without adequate management, there is potential for environmental impact associated with

stockpiling, processing and disposing of waste. Environmental impacts could include products

generated from the waste and during waste processing, such as leachate, dust, noise and gas

emissions such as methane. Environmental impacts could also include contamination of the

ground and surface waters and chemical/petroleum spills as part of the operations. It is

recommended that a series of management plans are prepared to address the ongoing

management and operation of the waste transfer facility.

The following Management Plans should be prepared and implemented:

 Safety Management Plan;

 Environmental Management Plan;

 Operations Management Plan;

 Waste Acceptance and Stockpile Management Plan;

 Air Quality and Odour Management Plan;

 Pollution Incident Response Management Plan.

4 PRELIMINARY CONTAMINATION ASSESSMENT

The Preliminary Contamination Assessment has been prepared based on two phases of

investigation at the proposed Recycling and Waste Transfer Facility. The first phase of the

investigation comprised a Stage 1 Desktop ESA. Based on the findings of the Stage 1 ESA, a

Preliminary Environmental Site Investigation was undertaken.

4.1 STAGE 1 DESKTOP ENVIRONMENTAL SITE ASSESSMENT (ESA)

Prior to fieldwork commencing, the Stage 1 Desktop ESA was completed to assist with planning

the fieldwork stages of the investigation. The site information presented below is based on a

review of publicly available sources.

4.1.1 SITE IDENTIFICATION

The site is located at the Glenfield Waste Services Property at Cambridge Avenue Glenfield,

New South Wales, within the Local Government Area (LGA) of Campbelltown City Council.

The site is legally described as Lot 1 DP 113201, Lot 2, DP 333578, Lot 3 DP 736881 and Lot

91 DP 1155962. The site for the proposed recycling and waste transfer facility is roughly L-

shaped and measures on the longest axis approximately 320m from north to south and 500m east

to west.
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4.1.2 SITE ZONING AND LANDUSE

A review of the Campbelltown City Council LEP 2002 indicated that the subject site is zoned as

regional open space across the eastern portion with the remaining area at the site zoned as rural.

4.1.3 TOPOGRAPHY

The Liverpool 1:25,000 Topographic Map 9030-II-S (Edition 1 National Topographical Map

Series 1983), indicates that the site has an elevation of between 10 and 20 metres Australian

Height Datum (AHD). The Burton & Field Survey Drawing titled Plan of Contour Survey for

Part of Glenfield Waste Site, Cambridge Avenue, Glenfield, Issue A, Sheet 1, dated 13 June

2014 indicates the site varies in elevation from between about 13m AHD towards the northern

corner up to 23m AHD in the southwest corner. From west to east the site falls down from 21m

AHD down to 15m AHD to the top of a relatively steep Georges River bank that falls from

around 14m AHD to about 5m AHD. From south to north, the site generally decreases in

elevation from about 23m AHD down to 13m AHD.

4.1.4 GEOLOGY

The Penrith 1:100,000 Geological Series Sheet 9030 (Geological Survey of NSW, 1991)

indicates that the majority of the site is overlain by Quaternary Alluvial Deposits over Ashfield

Shale Bedrock of the Wianamatta Group. The Quaternary Alluvium is described as medium-

grained sand, clay and silt and the Ashfield Shale is described as dark-grey to black claystone-

siltstone and fine sandstone-siltstone laminae.

4.1.5 SOILS

The Penrith 1:100 000 Soil Landscape Series Sheet 9030 (Soil Conservation Service of NSW,

1989) indicates that the soils overlying the site consist of Freemans Reach soils. These soils are

likely to comprise alluvial soil, soloth and dark podzolic soils.

4.1.6 HYDROLOGY

The Liverpool 1:25,000 Topographic Map 9030-II-S (Edition 1 National Topographical Map

Series 1983, indicates the following surface water features close to the site; Georges River along

the eastern site boundary, Bunbury Creek approximately 1km to the south and Glenfield Creek

approximately 1.3km to the north. The Georges River and Glenfield Creek flow to the north and

Bunbury Creek flows to the north east until it converges with the Georges River.

4.1.7 HYDROGEOLOGY

Based on the information obtained during the Stage 1 ESA and the results of the intrusive ground

investigation works, it is assessed that natural soils will likely be encountered at the location of

the proposed recycling and waste transfer facility. Fill was not encountered during the ground

investigation fieldworks.
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The solid geology across the site is likely to comprise a weathered Ashfield Shale profile,

grading from residual soil into shale bedrock with increasing depth. Towards the northern half

of the site and close to the eastern site boundary, Quaternary Alluvium is likely to be

encountered as discussed in Section 4.2.1. From experience in the area and similar sub-surface

conditions at other sites, ground permeabilities are likely to be variable within the Alluvial soils

which will be dependent on the particle sizes of the formation. Where fine grained soils are

encountered such as clays and silts, permeabilities will be generally low with higher

permeabilities experienced in the more granular sandy soils. Migration of contaminants are

possible (if present) in the more granular Alluvial soils such as the sand layer identified in BH2.

Permeability of the weathered Ashfield Shale is usually relatively low within both the residual

soil and weathered bedrock. Higher permeabilities may be experienced when faults and sheared

zones are present. Whilst migration or infiltration of contaminants is possible, the typically low

permeability of the residual soil and rock is likely to limit the ability for contaminants to migrate

significantly.

Groundwater was not observed in the boreholes, indicating that the permanent groundwater lies

at a depth of greater than 12m in the vicinity of the site. Based on the location of the site and

surrounding topography, it would be reasonable to assess that groundwater will flow in a

generally easterly direction towards the Georges River. If contaminants were present within the

more granular Alluvium, there is the possibility of hydraulic continuity with the Alluvial soils

present on site and Georges River.

4.1.8 SITE HISTORY

Several sources were investigated to determine the history of land use at the site. The following

list details the sources of historical information and a summary of information provided by each

source:

 Environmental Legal Searches: Proprietors and Lease Holders Title Search - Historical

title information;

 NSW Department of Lands LPI Title Search;

 Historical aerial photographs (1956 to 2005);

 WorkCover NSW: Searches of Dangerous Goods licensing records;

 Sewer and Service Plans; and

 Department of Natural Resources: Licensed Groundwater Bore Database.

4.1.9 PROPERTY TITLE INFORMATION

A title deeds search was conducted by Environmental Legal Searches. A summary of the results

is provided in Table 2. Where available, the original title and lease documents are provided in



CES Document Reference: CES140707-EPS-AC Page 18 of 35

CONSULTING

EARTH

SCIENTISTS

Appendix A. A search of the most recent lease holders was also conducted and summarised in

Table 3.

Table 2: Summary of Proprietors

Lot Year Proprietor

Lot 1 DP

113201

Lot 2 DP

333578

Lot 91 DP

1155962

1961-To Date J C & F W Kennett Pty. Limited

1955-1961
John Clayton Kennett (orchardist), Frank William

Kennett (orchardist)

1903-1955 Clifford Clayton Kennett (farmer)

Lot 3 DP

736881

1987-To Date Figela Pty. Limited

1983-1987 Stantavus Pty. Limited

1965-1983 John Clayton Kennett (orchardist)

1961-1965 J C & F W Kennett Pty. Limited

1958-1961
John Clayton Kennett (orchardist), Frank William

Kennett (orchardist)

1936-1958 His Most Gracious Majesty King Edward The Eighth

1903-1936 Clifford Clayton Kennett (farmer)
Source: Environmental Legal Searches, 2014.

Table 3: Summary of Lease Holders

Lot Lessee

Lot 1 DP 113201

Lot 2 DP 333578

Lot 91 DP 1155962

Lease AF947593 to Boral Resources (NSW) Pty. Limited Part of

Lot 91 DP 1155962.

Expires: 1/2/2015

Lease M563321 affected by R120652 Transmission Lessee now

Kathleen Viola Partlett of Glenfield, widow. Registered: 12/3/1979

Lease M563321 to William Thomas Partlett of Sylvania Waters,

accountant, and Kathleen Viola Partlett, his wife. Of premises being

the building known as ‘Hazelwood Park’. Dated: 14/10/1971

Lot 3 DP 736881

Lease AG711888 to Crown Castle Australia Pty. Limited Recorded:

26/4/2012; Commences: 1/10/1929

Expires: 30/9/2034

Lease AG711887 to Crown Castle Australia Pty. Limited Recorded:

26/4/2012; Commences: 29/11/1924

Expires: 30/9/2029
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Lot Lessee

Lease AG711886 to Crown Castle Australia Pty. Limited Recorded:

26/4/2012; Commences: 29/11/2019

Expires: 30/9/2024

Lease AG711885 to Crown Castle Australia Pty. Limited Recorded:

26/4/2012; Commences: 29/11/1914

Expires: 30/9/2019

Lease AG711884 to Crown Castle Australia Pty. Limited Recorded:

26/4/2012

Expires: 30/9/2014

Lease AG711883 to Telstra Corporation Limited Recorded:

26/4/2012

Expires: 29/2/2016

Lease AC243581 to Crown Castle Australia Pty. Limited Part of

land contained in the Folio Identifier 3/736881. Commencing Date:

1/10/2014 Terminating Date: 30/9/2019

Lease AC243580 to Crown Castle Australia Pty. Limited Part of

land contained in the Folio Identifier 3/736881. Commencing Date:

1/10/2009 Terminating Date: 30/9/2014

Lease AC243579 to Crown Castle Australia Pty. Limited Part of

land contained in the Folio Identifier 3/736881. Commencing Date:

1/10/2004 Terminating Date: 30/9/2009

Transfer of Lease 9496388

Transferor: Lucent Technologies Australia Pty. Limited

Transferee: Telstra Corporation Limited

Dated: 28/2/2003

Lease 9496388 to Lucent Technologies Australia Pty. Limited

Part of Lot 3 DP 736881.

Permitted Use: Installation, testing, operation, maintenance and

replacement of equipment for a mobile telephone network.

Commencing Date: 1/3/2011 Terminating Date: 29/2/2016

Lease 9496387 to Lucent Technologies Australia Pty. Limited

Part of Lot 3 DP 736881.

Permitted Use: Installation, testing, operation, maintenance and

replacement of equipment for a mobile telephone network.

Commencing Date: 1/3/2006 Terminating Date: 28/2/2011

Lease 9496386 to Lucent Technologies Australia Pty. Limited

Part of Lot 3 DP 736881.

Permitted Use: Installation, testing, operation, maintenance and

replacement of equipment for a mobile telephone network.
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Lot Lessee

Commencing Date: 1/3/2001 Terminating Date: 28/2/2006

Transfer of Lease 7253388

Transferor: Vodafone Network Pty. Limited Transferee: Crown

Castle Australia Pty. Limited Dated: 17/3/2003

Lease 7253388 to Vodafone Network Pty. Limited

Part of Lot 3 DP 736881.

Commencing Date: 1/10/1999

Terminating Date: 30/9/2004

Option of renewal: 5 years
Source: Environmental Legal Searches, 2014.

4.1.10 HISTORICAL AERIAL PHOTOGRAPH INTERPRETATION

Historical aerial photographs from the NSW Department of Lands LPI Division were examined

for the years: 1956, 1965, 1979, 1991 and 2005. Copies of the historical aerial photographs are

provided in Appendix B. Table 3 summarises the changes to the site and surrounding area over

the period of 1956 to 2005.

Table 4: Aerial Photograph Interpretation

Year of Aerial

Photograph
Description

1956 The site of the Glenfield Services property in 1956 was a triangular parcel

of land that was bounded to the west by a Railway Line (current Southern

Rail Line), to the east by Georges River and to the south by an east to west

trending road (currently Fergusson Street and Goodenough Street).

The southern third of the site was occupied by trees and the remainder of

the site (to the north) was largely open fields and orchards. Beyond the

Railway Line to the west was mainly open fields, to the east beyond

George’s River was mainly bushland with an industrial area to the

northeast. To the south of the site was mainly open fields and orchards.

The site of the proposed recycling and waste transfer station was within the

wooded area to the south.
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Year of Aerial

Photograph
Description

1965 The 1965 aerial photograph shows quarrying operations mainly along the

northern half of the eastern boundary of the main Glenfield Services site.

Approximately 50% of the orchards shown on the 1956 aerial photograph

were no longer present.

At the site of the proposed recycling and waste transfer station, trees had

been felled at the southern half of the site.

1979 By 1979 quarrying operations had extended towards the western boundary

of the main Glenfield Waste Services site.

Little changes were observed at the site of the proposed recycling and waste

transfer station.

1991 By 1991, quarrying was present throughout the majority of the site. The

East Hills Rail Line had been constructed from east to west dissecting the

site from north to south. The quarrying operations were mainly to the north

of the railway line, but a large operational area was present between the rail

line and the site of the proposed recycling and waste transfer station.

Cambridge Avenue had also been constructed bounding the southern

boundary of the proposed recycling and waste transfer station.

2005 The 2005 photograph showed extended quarrying operations towards the

northern tip of the site. Partial landfilling had occurred across the site.

Little change had occurred at the site of the proposed recycling and waste

transfer station.

Source: NSW Department of Lands LPI Division.

4.1.11 WORKCOVER NSW RECORDS

A search of the NSW Stored Chemical Information Database and microfiche records pertaining

to a Licence to Keep Dangerous Goods maintained by WorkCover has been commissioned.

WorkCover NSW indicated that there was no Dangerous Good listed on their records for the lots

of the subject site. The WorkCover NSW letter and results of the searches are provided in

Appendix C.

4.1.12 SEWER AND SERVICE PLANS

Review of recent Dial Before You Dig (DBYD) plans indicate no underground services were

present on site.
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4.1.13 GROUNDWATER BORE SEARCH

A search of the groundwater database maintained by the Department of Water and Energy (NSW

Resource Atlas) was performed. The search indicated that two registered test bores GW112474

and GW108346 are located 3.6 km south and southwest respectively of the site. At this distance,

it is highly unlikely that these bores would be affected by any contaminating past activities that

may have occurred at this site. Several private monitoring bores were also located on the site

boundary. A copy of the borehole map and the test bore details are provided in Appendix D.

4.1.14 SITE CONDITION AND THE SURROUNDING ENVIRONMENT

Current Occupier and Operations

At the time of the site walkover by CES, the site was mainly open grass land with wooded areas

along the southern border and to the west. Entrance to the Glenfield Waste Facility is located to

the south east of the site off Cambridge Avenue. A weighbridge, site office and a maintenance

workshop were located on site, with associated internal access roads.

Site Description

The site description is based on observations made during a drilling supervision undertaken by

CES on 02 September 2014.

The site is accessed from the south on Cambridge Avenue, approximately 900m to the west of

the intersection of Cambridge Avenue and Moorebank Avenue. From the entrance, the site is

relatively level, with grassland to the north and east and tree covered areas to the west. The site

for the proposed recycling and waste transfer facility is a roughly L-shaped area of land and is

proposed to be located approximately centrally along the southern site boundary. The eastern

boundary of the site is denoted by the Georges River. The Glenfield Waste Landfill is located to

the north beyond the entrance road which arcs across the north of the site to the west, from the

entrance. The northern area between the site and access road is slightly elevated and acts as a

visual buffer from the existing landfill and recycling facilities. A small pond was observed to the

northwest of the site close to borehole BH04.

Tanks and Associated Services

No obvious indications of underground storage tanks (UST) or above ground tanks and services

(i.e. bowser, vents or fill points) were observed during the site walkover which is consistent with

the findings from the WorkCover NSW searches.

Reference to the historical aerial photographs indicates that the majority of the landfill and

recycling activities were undertaken to the north of the site and it has remained relatively

undisturbed with the exception of some minor roads and a few small site support buildings.

Fill

No obvious indications of fill were observed during the site walkover.
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Odours and Staining

No unusual odours, staining or evidence of vegetation stress that could be potentially associated

with contamination were noted during the site inspection.

Hazardous Materials, Chemicals and Wastes

No obvious signs of hazardous materials, chemicals or wastes were identified during the site

visit.

Surrounding Land Use

Descriptions of the surrounding areas at the time of the Phase 1 assessment, are described below:

 North: Glenfield Waste Services Landfill operations and current recycling facility

 East: Georges River and woodland, with sparse residential properties.

 South: Grassland immediately to the south, with residential properties beyond.

 West: Railway lines immediately to the west with small industrial and residential

properties beyond.

4.1.15 PRELIMINARY CONCEPTUAL SITE MODEL

General

Section 4.1.15 identifies the potential contaminants of concern, sources, pathways and receptors

that may be associated with the site based on its known history and current land use. This

information is used to identify all potential pollutant linkages and provide indicative information

on the extent and risks posed by contamination that may be present on site.

Potential Sources of Contamination

Potential contemporary sources of contamination of the site are discussed below.

Historic Potential Sources

From a review of historical information relating to the site and surrounding areas, there is a

potential from the historic activities of nearby quarrying. No quarrying activities appear to have

been carried out on the site based on the site history with the site remaining largely undeveloped.

The historical photograph of 1991 showed quarrying operations adjacent to the proposed

location of the recycling and waste transfer station which by 2005 had been backfilled. There is

a potential for contamination from former quarrying operations caused by spills during refuelling

and maintenance of plant used in the quarrying. There is also the potential for contamination

from the subsequent backfilling of the quarry at the end of the operations however any such

incidents are likely to have occurred outside the footprint of the proposed development site.

Current Potential Sources

As the site comprised predominantly undeveloped land, the majority of the site is likely to

present a low potential for contributing contamination. Close to the site entrance is a plant
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maintenance workshop which is understood to be used for servicing of plant and equipment.

There is a potential for contamination at this location associated with hydrocarbons and other

oils that maybe used in plant maintenance. This location was targeted for investigation with

borehole BH1 drilled to the west side of the maintenance building.

Off Site Potential Sources

Based on a brief visual assessment of the surrounding land uses during the site inspection, there

is potential for polluting sites in the vicinity of the subject site based on the historical quarrying

operations and current landfilling activities at Glenfield Waste.

Potential Pathways

The pathways through which contaminants may reach receptors are in part dependent on the

nature and behaviour of the contaminant. The following potential pathways have been identified:

 Soil ingestion and dermal contact with impacted soils;

 Inhalation of contaminants in the particulate form (dust);

 Volatilisation and migration of volatile organic contaminants from soil and/or perched

groundwater to indoor (following future building construction) or outdoor air and

inhalation;

 Dissolution or suspension (leaching) of contaminants from site soils into perched

groundwater;

 Lateral migration of contaminants in perched groundwater (dissolved and immiscible

phases) to surface waters;

 Dermal contact with abstracted perched groundwater; and

 Ingestion of abstracted perched groundwater.

Preferential flow pathways may be provided by:

 More permeable layers within the Alluvium or fractured shale (if present);

 Future underground services,

 Proposed Footings.

Receptors

Potential sensitive receptors (on and off-site) are listed below:

 Construction workers during the construction of the proposed recycling and waste

transfer station;

 Future site workers;

 Perched water and Groundwater;

 Surface water and;

 Georges River.
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Preliminary Conceptual Model

The identified potential sources of contaminants, pathways and receptors have been assessed to

establish plausible pollutant linkages.

A potential pollutant linkage has been identified through more granular Alluvial soils that may

be present across the site. However, this is based on the assumptions that historical

contamination has occurred off-site and that migration has occurred onto the site. Apart from

localised contamination associated with the plant maintenance workshop, it is unlikely that

significant contamination has been sourced from this site.

4.1.16 SUMMARY FINDINGS OF THE STAGE 1 DESKTOP ESA

From a review of historical information relating to the site and surrounding areas, researching

local and regional environmental settings and observations made from the site visit, CES

assessed with respect to contamination, that the subject site presents a potential low risk to

human health and the environment.

4.2 RESULTS OF THE PRELIMINARY SITE INVESTIGATION

Four machine drilled boreholes (BH01 to BH04) were drilled across the site. The boreholes

were drilled for preliminary environmental purposes.

4.2.1 SUMMARY OF SUB-SURFACE CONDITIONS

A sub-surface ground model has been prepared for the site and is presented in Table 5.

Table 5: Inferred Sub-Surface Ground Model

Geological Unit Depth to

base of Unit

Thickness

(m)

Description

1. TOPSOIL 0.3 0.3 Sandy Clay, low to medium plasticity,

orange to brown.

2.QUATERNARY

ALLUVIUM

0.3 - 8.0 1.0 - 7.7 Variable composition including sandy

Clay, gravelly Clay and Sand. Clays are

low to medium plasticity orange to brown

with variable consistency from soft to very

stiff. Sand is fine to medium grained,

brown and loose.

3.RESIDUAL

SOIL

2.6 - 9.6 1.3 - 3.6 Clay to Sandy Clay, low to high plasticity,

orange to grey. Very stiff to hard

4. SHALE Not

Penetrated

- Siltstone, grey, dark grey and brown,

estimated low strength.
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The sub-surface profile encountered in the boreholes is consistent with the geological unit

boundaries shown on the geological map sheet as summarised in Section 4.1.4. The boundary

between the Quaternary Alluvium and the Ashfield Shale bedrock is shown on the map located

to the south of the East Hills Rail Line which is consistent with the soil and rock profile

encountered in the boreholes.

A 0.3m thick layer of topsoil was observed in all four boreholes. In BH4, a 1m thick layer of

Alluvial gravelly clay was encountered below the topsoil to 1.3m which was located close to the

geological boundary of the Quaternary Alluvium and Ashfield Shale.

Alluvium to 8m depth was recorded in BH2 consistent with a north-south trending Alluvial

deposit shown on the geological map sheet. BH1 and BH3 were located to the south and east of

the Alluvial deposit with drilling refusal on shale bedrock experienced at 3.8m and 3.9m

respectively. In all boreholes a profile of residual soil varying in thickness between 1.3m and

3.6m was encountered above the shale bedrock. Where Alluvium was encountered the incised

bedrock was encountered a deeper depths of between 4.5m and 9.6m.

Groundwater was not observed in any of the boreholes over the depths investigated.

4.2.2 SITE ASSESSMENT CRITERIA

The development of a conceptual site model (CSM), as presented in Section 4.1.15, is an

essential element of site assessment and informs the selection of appropriate investigation and

screening criteria. A balance between the use of generic soil and where available, soil vapour

and groundwater criteria and site specific considerations is essential practice in site assessment.

Investigation and screening levels are provided in Guideline on Investigation Levels For Soil and

Groundwater (Schedule B1, NEPC, 1999) for commonly encountered contaminants which are

applicable to generic land use scenarios and include consideration of, where possible, the soil

type and the depth of contamination.

Investigation levels and screening levels are the concentrations of a contaminant above which

further appropriate investigation and evaluation will be required. Investigation and screening

levels provide the basis of Tier 1 risk assessment. A Tier 1 assessment is a risk-based analysis

comparing site data with generic investigation and screening levels for various land uses to

determine the need for further assessment or development of an appropriate management

strategy.
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4.2.3 INVESTIGATION AND SCREENING LEVELS

Health investigation levels (HILs) have been developed for a broad range of metals and organic

substances. The HILs are applicable for assessing human health risk via all relevant pathways of

exposure and are generic to all soil types. For this site the results have been compared against

the Health-based investigation levels for Commercial/Industrial land usage.

Health screening levels (HSLs) have been developed for selected petroleum compounds and

fractions and are applicable to assessing human health risk via the inhalation and direct contact

pathways. The HSLs depend on specific soil physicochemical properties, land use scenarios, and

the characteristics of building structures. They apply to different soil types and for this site the

results have been compared against the HSL commercial/industrial values.

‘Petroleum hydrocarbon management limits’ (‘management limits’) are applicable to petroleum

hydrocarbon compounds only. They are applicable as screening levels following evaluation of

human health and ecological risks and risks to groundwater resources. They are relevant for

operating sites where significant sub-surface leakage of petroleum compounds has occurred and

when decommissioning industrial and commercial sites.

Ecological investigation levels (EILs) have been developed for selected metals and organic

substances and are applicable for assessing risk to terrestrial ecosystems.

Ecological screening levels (ESLs) have been developed for selected petroleum hydrocarbon

compounds and total recoverable hydrocarbons (TRH) fractions and are applicable for assessing

risk to terrestrial ecosystems

Asbestos For asbestos, health screening levels are based on scenario-specific likely exposure

levels, are adopted from the Western Australia, Department of Health (WA DoH) guidelines,

based on the proposed end use of commercial/industrial exposure setting. As such, the HSL for

bonded asbestos containing materials (ACM) is 0.05% and 0.001% for asbestos fines and fibrous

asbestos and no visible asbestos to be present at the surface.

4.2.4 SOIL ANALYTICAL RESULTS

A summary of the analytical results for the soil samples collected at the site during the

preliminary environmental investigation are shown in Table 6. The laboratory certificates for the

full set of results are presented in Appendix F.
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Table 6: Summary of Soil Contamination Test Results
No. of

soil

samples

analysed

Contaminants of

Potential Concern

(Soil)

Lowest Adopted

Criteria (mg/kg)

Minimum

Concentrati

on (mg/kg)

Maximum

Concentration

(mg/kg)

Samples

above

Criteria

Sample

Location

8 Toluene 135 (ESL) <0.5 <0.5 None N/A

8 Ethlybenzene 64 (HSL –vapour) <1 <1 None N/A

8 Xylenes 180 (ESL) <2 <2 None N/A

8 Napthalene 9 (HSL –vapour) <0.1 <0.1 None N/A

8 Benzene 3 (HSL) <0.2 <0.2 None N/A

8 F1 (C6-C10)-BTEX 215 (ESL) <25 <25 None N/A

8 F2 (C10-C16)-

Napthalene

170 (ESL) <50 <50 None N/A

8 TRH >C16-C34 1700 (ESL) <100 <100 None N/A

8 TRH >C34-C40 3300 (ESL) <100 <100 None N/A

8 Total PAH’s 4000 (HIL) 0.0 0.0 None N/A

8 PAH’s (as Bap TEQ) 40 (HIL) <0.5 <0.5 None N/A

8 Benzo(a)pyrene 1.4 (ESL) <0.05 <0.05 None N/A

8 Organochlorine/

Organophosphorous

Pesticides

45 (Aldrin and

Dieldrin) (HIL)

<0.1 <0.1 None N/A

8 PCB’s 7 (HIL) <0.1 <0.1 None N/A

8 Arsenic 160 (EIL) <4 10 None N/A

8 Cadmium 900 (HIL) <0.4 0.5 None N/A

8 Chromium 310 (1% clay) 3 22 None N/A

8 Copper 140 (CEC of 5) 2 39 None N/A

8 Lead 1500 (HIL) 5 26 None N/A

8 Mercury 730 (HIL) <0.1 <0.1 None N/A

8 Nickel 55 (CEC 5) 2 40 None N/A

8 Zinc 360 (CECb pH of

7)

3 120 None N/A

8 Asbestos 0.001% (friable) None None None N/A

Heavy Metals

A total of eight samples were submitted to the laboratory for metals analysis (As, Cd, Cr, Cu, Pb,

Hg, Ni and Zn). The minimum and maximum concentrations of heavy metals, compared against

the lowest adopted criteria is presented in Table 6. From the samples tested. The laboratory

detected concentrations of heavy metals which were below the lowest adopted criteria.

Petroleum Hydrocarbons (TRH) and BTEX compounds

A total of eight samples were submitted to the laboratory for TRH C6-C36 and BTEX analysis.

The concentrations of TRH and BTEX are presented in Table 6. The minimum and maximum

concentrations of TRH and BTEX, compared against the lowest adopted criteria are presented in

Table 9. From the samples tested, the laboratory detected concentrations of TRH and BTEX

were below the laboratory PQL’s and the lowest adopted criteria.
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Polycyclic Aromatic Hydrocarbons (PAHs)

A total of eight samples were submitted to the laboratory for PAH analysis. The minimum and

maximum concentrations of PAH’s as BaP TEQ, benzo(a)pyrene and total PAHs have been

compared against the lowest adopted criteria and are presented in Table 6. From the samples

tested, the laboratory detected concentrations of PAH’s as BaP TEQ, benzo(a)pyrene and total

PAHs were below the lowest adopted criteria.

Polychlorinated Biphenyls (PCBs)

A total of eight samples were submitted to the laboratory for PCB analysis. The concentrations

of PCBs are presented in Table 6. Concentrations of PCBs in all samples analysed were below

the laboratory PQLs and the lowest adopted criteria for the samples.

Asbestos Containing Material

A total of eight samples were submitted to the laboratory for asbestos identification in soil. No

asbestos or respirable fibres were detected.

5 SOIL AND WATER IMPACT ASSESSMENT

5.1 PRELIMINARY ASSESSMENT OF SOIL CONTAMINATION

Based on the laboratory analytical results for the soil samples collected during the Preliminary

Environmental Site Investigation summarised in Section 4.2, it is likely that the site represents a

low risk to human health for the proposed end use as a commercial development. This statement

is based on the current understanding of the proposed development; that is to say that the

development comprises a new recycling and waste transfer facility. From the samples tested, the

contaminants of potential concern analysed were below the lowest adopted criteria and

commonly below the laboratory PQL’s. Overall the human health risks via relevant exposure

pathways as a result of the past, current and proposed site use is considered to be low.

5.2 PRELIMINARY ASSESSMENT OF SOIL SALINITY

The Department of Infrastructure, Planning and Natural Resources, Salinity Potential in Western

Sydney, 1:100 000 Scale, 2002 was used to assess soil salinity at the site. The map sheet

indicates moderate salinity potential on hill slopes and crests on Ashfield Shale and on raised and

abandoned alluvial terraces.

5.3 PRELIMINARY ASSESSMENT FOR ACID SULFATE SOIL POTENTIAL

The Liverpool Acid Sulfate Soil Risk Map-Edition Two, 1:250 000 Scale, 1997 was used to

assess the potential for acid sulfate soils at the site. The map sheet indicates No Known

occurrences of acid sulfate soil materials in the area. The soils encountered during the
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investigation were consistent with the map sheet and did not indicate the presence of acid sulfate.

This was based on a visual assessment and odourless nature of the soil.

5.4 PRELIMINARY ASSESSMENT FOR FLOODING POTENTIAL

The natural geometry of the landscape across the majority of the Glenfield Waste Services site is

likely to be highly modified due to the historical use as a quarry and its subsequent backfilling.

The Penrith 1:100,000 Geological Series Sheet 9030 (Geological Survey of NSW, 1991)

indicates that the majority of the Glenfield Waste Services Site is overlain by Quaternary

Alluvial Deposits. The map indicates the geological boundary between the Quaternary Alluvial

Deposits and the Ashfield Shale is close to the northern edge of the proposed recycling and

waste transfer facility site. The current site access road has been constructed on a ridge line

which roughly corresponds with this geological unit boundary. It is highly likely that the

majority of alluvial deposits have been removed from the majority of the main site north of the

ridge line/access road during quarrying operations for the shale. The higher elevation of the

access road in relation to the subject site could lead to run-off which could accumulate within the

area of the proposed facility.

However, based on discussions with EPS, it is understood that past flooding events at the

Glenfield Waste site as whole have been generally rare. The only location where flooding has

been known to occur is at the location of a rail underpass road beneath the East Hills Rail Line

that links the northern part of the site with the southern part. Flooding at this location has only

occurred when pumping equipment fails. In addition to this, topography across the site falls

away either to the north, or to the east towards Georges River which is approximately 8m to 10m

lower than the lowest elevation across the subject area. Based on this, plus the known past

flooding occurrences across the wider Glenfield Waste site, it is considered unlikely that

significant flooding could occur at the site of the proposed recycling and waste transfer station.

5.5 SURFACE WATER AND GROUNDWATER

The proposed location of the facility is on ground that currently has a surface covering of grasses

and bush that is typically level to gently undulating. The local topography in the vicinity of the

proposed facility comprises a slight surface gradient westerly and north westerly towards an

existing pond that is located to the north west of the proposed facility. Surface water would also

appear to shed towards the site boundary with Cambridge Avenue and towards the Georges

River.

Groundwater monitoring results for the site dating back to 2003 indicate that groundwater in the

vicinity of the Glenfield Waste Facility is typically present at elevations between about RL5m

and RL6m with a slight hydraulic gradient to the east and south east towards the Georges River.

Based on survey data for the site, the Georges River lies typically at elevations below RL4m in
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the vicinity of the site and hence is considered to be the likely dominant control over the

hydrogeology of the area. The absence of groundwater in the boreholes drilled as part of this

Preliminary Site Investigation, indicates that groundwater at the location of the proposed facility

lies at a depths greater than 12m below existing ground level.

Groundwater monitoring test results indicate that the groundwater in the vicinity of the site is of

relatively low quality with naturally elevated salinity and ammonia levels and elevated metal

ions such as potassium, calcium and magnesium. This is consistent with groundwater

associated with the Wianamatta Shale which is characterised by high salinity (Wooley, 1980;

Krumins et al., 1998) and high ammonia concentrations (>10 mg/litre, Old, 1942), due to the

depositional environment of the shale bedrock which is thought to comprise deposition of

organic-rich sediment in a low energy marine environment.

Rates of groundwater movement in the bedrock are assessed to be low as a result of the low

relief, and relatively low altitude of the site and the low permeability of the Wianamatta Shale

bedrock (Herbert, 1980).

5.6 PRELIMINARY WATER BALANCE ASSESSMENT

A preliminary water balance assessment has been undertaken assuming the indicative site layout

shown in in Figure 3. The proposed site layout is roughly L-shaped measuring approximately

320m north to south and about 500m from east to west and covering an area of approximately

75,500m2.

Four retention basins are proposed, two water retention basins to be located in the western part of

the facility and a further two basins proposed to be located at the eastern end of the facility.

Assuming a roughly trapezoidal geometry for each pond, a water depth of 1m and a freeboard of

0.5m in each pond, side wall batters of the ponds constructed at slope gradients of 2(horizontal) :

1(vertical) and that the ponds are adequately provided with a clay liner, geosynthetic or

geocomposite liner. It is assessed that the ponds as indicated in Figure 3 would have a total

storage capacity of approximately 3,500m3. It is further assumed that the site will be

constructed such that falls and stormwater management infrastructure including perimeter bunds,

surface drains and sumps are constructed so that all surface water is efficiently conveyed to the

retention basins.

Assuming design criteria consistent with the publication Managing Urban Stormwater (New

South Wales Government (2004)) and considering assuming a 90th percentile, 5 day rain event

as is consistent with typical EPA design requirements for waste facilities.
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The results of our preliminary assessment indicate that a sediment retention basin 1m deep with a

surface area of 1,625m2 i.e. total capacity of 1,625m3 would be of sufficient capacity to retain

surface water and sediment load at the proposed facility assuming the stated design rainfall

event. It is therefore assessed that based on the above stated assumptions, the four retention

basins indicated in Figure 3 would collectively have more than sufficient capacity for

management of surface water because the anticipated capacity of the proposed basins exceeds

the assessed required capacity for the site. It is therefore considered that surface water will be

manageable and overflows will not occur or pumping-off site be required. Furthermore, the

anticipated capacity of the retention ponds as indicated in Figure 3 (assuming a minimum 1m

depth), would be expected to be of sufficient capacity to provide an adequate water supply for

dust suppression.

The above assessment is however preliminary and a detailed assessment should be undertaken as

part of the detailed design for the facility.

5.7 RAW WATER QUALITY AND DISCHARGE LIMITS

As described above, it is anticipated that all surface water collected at the site can be retained

and managed on site, including re-use for dust suppression. As such, no water is currently

anticipated to be required to be discharged from or pumped off-site.

5.8 EROSION AND SEDIMENT CONTROL AND STORMWATER MANAGEMENT

DURING CONSTRUCTION

Removal of protective vegetation cover during construction of the facility has the potential to

increase erosion of the land. It is recommended that a soil and water management plan be

developed to meet or exceed the requirements outlined in Landcom (2004) Managing Urban

Stormwater – Soils and Construction. Typical measures prescribed in a soil and water

management plan would include:

 Installation of appropriate erosion control measures;

 Diversion of run-off to stormwater drains and collection points;

 Detained Stormwater to be used on-site for dust suppression;

 Minimising erosion of external surface through the use of mulch and vegetation.

 Phase the works so that land disturbance is confined to minimum areas of workable size;

 Where appropriate reduce the effects of wind erosion by controlling on-site traffic

movements and dust suppression.

 Ensure all erosion and sediment control measures are kept properly functioning.
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5.8.1 SOIL AND SURFACE WATER MANAGEMENT

It is recommended that a management procedure be set up for the site that incorporates the

following principles:

 Minimise the area of soil disturbed and exposed to erosion at any point in time;

 Minimise the volume of run-off to be managed by minimising the contributing catchment

area that is active at any time;

 Conserve topsoil for reuse on the site during rehabilitation/regeneration;

 Divert clean runoff from adjoining lands around other areas of the wider Glenfield

Services site

5.8.2 MANAGEMENT OF INFRASTRUCTURE

The proposed infrastructure for soil and water management should consist of the following:

 Erosion control measures;

 Perimeter drains with adequate capacity to transfer runoff into the retention basins;

 It is essential that measures are implemented to minimise the potential for erosion from

drainage channels and the site surface.

 Erosion control measures may include check dams, hay bales and channel lining as

required, silt fences should also be considered

5.10 ASSESSED IMPACT OF THE PROPOSED FACILITY ON SURFACE &

GROUNDWATER

As stated in the preceding sections, the soil and rock underlying the proposed facility is of low

permeability with groundwater anticipated to be relatively deep (greater than 12m). The

groundwater in the Glenfield area is known to be naturally of low quality being elevated in levels

of salinity, ammonia and a number of metal ions.

Significant flooding is considered unlikely and surface water at the proposed facility and based

on the indicative layout presented in Figure 3, surface water is considered manageable and able

be retained on site with no requirement for overflow or discharge into natural drainage channels,

creeks or surface water bodies, nor is there anticipated to be a requirement to pump water off

site.

Operational water requirement such as water for dust suppression is anticipated to be sufficiently

provided for by the proposed retention ponds and no abstraction of groundwater is anticipated,

nor would it be recommended due to the relatively high salinity and poor quality of the

groundwater in the area.
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In consideration of the above, it is assessed that the proposed Glenfield Recycling Facility is will

be a low risk to the environment with regards to adverse impacts on surface water and

groundwater.

5.11 MONITORING REQUIREMENTS

Surface water in the retention dams should be routinely monitored so that in the unlikely event

that an unexpected or uncontrolled discharge occurs from the site, suitable remediation action

measures can be planned and implemented to mitigate adverse environmental impact.

6 LIMITATIONS OF THIS REPORT

This report has been prepared for use by the client who commissioned the works in accordance

with the project brief and based on information provided by the client. The advice contained in

this report relates only to the current project and all results, conclusions and recommendations

should be reviewed by a competent person with experience in geotechnical and environmental

investigations before being used for any other purpose. Consulting Earth Scientists Pty Ltd

(CES) accepts no liability for use or interpretation by any person or body other than the client.

This report must not be reproduced except in full and must not be amended in any way without

prior approval by the client and CES.

This report does not provide a complete assessment of the geotechnical or environmental status

of the site and is limited to the scope defined therein. Should information become available

regarding conditions at the site including previously unknown sources of contamination, CES

reserves the right to review the report in the context of the additional information.
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15 September 2014 
 
Consulting Earth Scientists 
Suite 3, Level 1 
55 Grandview Street 
PYMBLE NSW 2073 
 
Attention: Mr Nick Bridgement 
 
RE:  Lot 1 DP 113201, Lot 2 DP 333578, Lot 91 DP 1155962, and Lot 3 DP 736881, 
 Glenfield Waste Facility, Glenfield, NSW 
Your Ref:  

 
 
 
 

SUMMARY OF PROPRIETORS 

 
Lot 1 DP 113201 
Lot 2 DP 333578 

Lot 91 DP 1155962 
 

Year Proprietor Source 

1961-To Date J C & F W Kennett Pty. Limited Current Certificate of Title 

(Auto Consol 14018-92), 

Vol. 14018 Fol. 92, 

Vol. 6484 Fol. 159 

1955-1961 John Clayton Kennett (orchardist), 

Frank William Kennett (orchardist) 

Vol. 6484 Fol. 159 

 

1903-1955 Clifford Clayton Kennett (farmer) Vol. 6484 Fol. 159, 

Vol. 5585 Fol. 160 

Vol. 4827 Fol. 180, 

Vol. 3597 Fol. 107, 

Vol. 3597 Fol. 33, 

Book 730 No. 866 
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SUMMARY OF PROPRIETORS 

 
Lot 3 DP 736881 

 

Year Proprietor Source 

1987-To Date Figela Pty. Limited Current Certificate of Title, 

Document W977746 

1983-1987 Stantavus Pty. Limited Document W977746, 

Vol. 14181 Fol. 250 

1965-1983 John Clayton Kennett (orchardist) Vol. 14181 Fol. 250, 

Vol. 12143 Fol. 76, 

Vol. 4792 Fol. 210 

1961-1965 J C & F W Kennett Pty. Limited Vol. 4792 Fol. 210 

 

1958-1961 John Clayton Kennett (orchardist), 

Frank William Kennett (orchardist) 

Vol. 4792 Fol. 210 

 

1936-1958 His Most Gracious Majesty King Edward The Eighth Vol. 4792 Fol. 210 

Vol. 3570 Fol. 33 

1903-1936 Clifford Clayton Kennett (farmer) Vol. 3570 Fol. 33 

Book 730 No. 866 
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SUMMARY OF LEASES 
 

Lot 1 DP 113201 
Lot 2 DP 333578 

Lot 91 DP 1155962 

 
Lessee  Source 

Lease AF947593 to Boral Resources (NSW) Pty. Limited 

Part of Lot 91 DP 1155962. 

Expires: 1/2/2015 

Current Certificate of Title 

(Auto Consol 14018-92) 

Lease M563321 affected by R120652 Transmission 

Lessee now Kathleen Viola Partlett of Glenfield, widow. 

Registered: 12/3/1979 

Vol. 6484 No. 159 

Lease M563321 to William Thomas Partlett of Sylvania 

Waters, accountant, and Kathleen Viola Partlett, his wife. 

Of premises being the building known as ‘Hazelwood Park’. 

Dated: 14/10/1971 

Vol. 6484 No. 159 
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SUMMARY OF LEASES 
 

Lot 3 DP 736881 

 

Lessee  Source 

Lease AG711888 to Crown Castle Australia Pty. Limited 

Recorded: 26/4/2012; Commences: 1/10/1929 

Expires: 30/9/2034 

Current Certificate of Title 

Lease AG711887 to Crown Castle Australia Pty. Limited 

Recorded: 26/4/2012; Commences: 29/11/1924 

Expires: 30/9/2029 

Current Certificate of Title 

Lease AG711886 to Crown Castle Australia Pty. Limited 

Recorded: 26/4/2012; Commences: 29/11/2019 

Expires: 30/9/2024 

Current Certificate of Title 

Lease AG711885 to Crown Castle Australia Pty. Limited 

Recorded: 26/4/2012; Commences: 29/11/1914 

Expires: 30/9/2019 

Current Certificate of Title 

Lease AG711884 to Crown Castle Australia Pty. Limited 

Recordrd: 26/4/2012 

Expires: 30/9/2014 

Current Certificate of Title 

Lease AG711883 to Telstra Corporation Limited 

Recorded: 26/4/2012 

Expires: 29/2/2016 

Current Certificate of Title 

Lease AC243581 to Crown Castle Australia Pty. Limited 

Part of land contained in the Folio Identifirer 3/736881. 

Commencing Date: 1/10/2014 

Terminating Date: 30/9/2019 

Document AC243581 

Lease AC243580 to Crown Castle Australia Pty. Limited 

Part of land contained in the Folio Identifirer 3/736881. 

Commencing Date: 1/10/2009 

Terminating Date: 30/9/2014 

Document AC243580 
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SUMMARY OF LEASES 
 

Lot 3 DP 736881 
(Continued) 

 
Lessee  Source 

Lease AC243579 to Crown Castle Australia Pty. Limited 

Part of land contained in the Folio Identifirer 3/736881. 

Commencing Date: 1/10/2004 

Terminating Date: 30/9/2009 

Document AC243579 

Transfer of Lease 9496388 

Transferor: Lucent Technologies Australia Pty. Limited 

Transferee: Telstra Corporation Limited 

Dated: 28/2/2003 

Document AA465822 

Lease 9496388 to Lucent Technologies Australia Pty. 

Limited 

Part of Lot 3 DP 736881. 

Permitted Use: Installation, testing, operation, 

maintenance and replacement of equipment for a 

mobile telephone network. 

Commencing Date: 1/3/2011 

Terminating Date: 29/2/2016 

Document 9496388 

Lease 9496387 to Lucent Technologies Australia Pty. 

Limited 

Part of Lot 3 DP 736881. 

Permitted Use: Installation, testing, operation, 

maintenance and replacement of equipment for a 

mobile telephone network. 

Commencing Date: 1/3/2006 

Terminating Date: 28/2/2011 

Document 9496387 
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SUMMARY OF LEASES 
 

Lot 3 DP 736881 
(Continued) 

 
Lessee  Source 

Lease 9496386 to Lucent Technologies Australia Pty. 

Limited 

Part of Lot 3 DP 736881. 

Permitted Use: Installation, testing, operation, 

maintenance and replacement of equipment for a 

mobile telephone network. 

Commencing Date: 1/3/2001 

Terminating Date: 28/2/2006 

Document 9496386 

Transfer of Lease 7253388 

Transferor: Vodafone Network Pty. Limited 

Transferee: Crown Castle Australia Pty. Limited 

Dated: 17/3/2003 

Document 9467957 

Lease 7253388 to Vodafone Network Pty. Limited 

Part of Lot 3 DP 736881. 

Commencing Date: 1/10/1999 

Terminating Date: 30/9/2004 

Option of renewal: 5 years 

Document 7253388 
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Terms of Conditions & Limitations 

 
1. The client is responsible for payment associated with the search. 

 

2. The client is authorised to use our report subject to settlement of our account. Until the account is settled, the report 
remains the property of Environmental Legal Searches. If the account is not settled within 30 days of the invoice date, 
then the authority to use the report may be revoked. Where authority to use the report is revoked, all references to the 
report should be deleted or rendered inactive until the account is settled. 

 

3. Search was based on Lot 1 DP 113201, Lot 2 DP 333578, Lot 3 DP 736881, and Lot 91 DP 1155962 provided by Mr 
Nick Bridgement. The street number (if applicable) is for reference only. 
 
The attached cadastral plans and Deposited Plans MUST be checked against the survey plan for the property for 
correctness. 

 

4. Any details of the lease(s), sub-lease(s) and/or transfer of lease(s) were solely extracted from the records shown on the 
current certificate(s) of title (title search), documents of lease(s)/ sub-lease(s)/transfer of lease(s), the cancelled 
certificate(s) of title and/or the old system vendor/purchaser volume(s). The MOST RECENT record may not be 
available on the day of the searching. 

 
5. Although the search is performed to a professional and diligent standard, we cannot warrant any loss or damages 

which may be associated with our search. We therefore limit any potential liability associated with our search to the cost 
of our services. 

 
 
 



Land and Property Information Division

ABN: 84 104 377 806

GPO BOX 15

Sydney NSW 2001

DX 17 SYDNEY Telephone: 1300 052 637

TITLE SEARCH
Title Reference: 14018-92

          LAND AND PROPERTY INFORMATION NEW SOUTH WALES - TITLE SEARCH
          ------------------------------------------------------------

    FOLIO: AUTO CONSOL 14018-92
    ------

               SEARCH DATE       TIME              EDITION NO    DATE
               -----------       ----              ----------    ----
               12/9/2014        6:04 AM                3       14/2/2011

    LAND
    ----
    LAND DESCRIBED IN SCHEDULE OF PARCELS
       AT GLENFIELD
       LOCAL GOVERNMENT AREA CAMPBELLTOWN
       PARISH OF MINTO   COUNTY OF CUMBERLAND
       TITLE DIAGRAM SEE SCHEDULE OF PARCELS

    FIRST SCHEDULE
    --------------
    J C & F W KENNETT PTY. LIMITED                          (T I810469)

    SECOND SCHEDULE (7 NOTIFICATIONS)
    ---------------
    1   RESERVATIONS AND CONDITIONS IN THE CROWN GRANT(S)
  * 2   LAND EXCLUDES MINERALS AS REGARDS LOT 1 IN DP113201 BY THE CROWN
        GRANT
  * 3   THE LAND ABOVE DESCRIBED IS LIMITED IN STRATUM IN THE MANNER
        DESCRIBED IN DP833516 AFFECTING LOT 91 IN DP1155962
  * 4   2375529   PIPELINE EASEMENT 5 METRES WIDE & VARIABLE WIDTH
                  AFFECTING THE PART(S) OF LOT 91 IN DP1155962 SHOWN IN
                  DP499058 (SHEET 6)
  * 5   K218859   EASEMENT FOR CO-AXIAL CABLE 3.66 WIDE AFFECTING THE
                  PART OF LOT 91 IN DP1155962 SHOWN IN DP1155962
  * 6   AF947593  LEASE TO BORAL RESOURCES (NSW) PTY LIMITED PART OF
                  LOT 91 IN DP1155962 SHOWN IN PLAN WITH AF947593.
                  EXPIRES: 1/2/2015.
  * 7   AG416930  RIGHT OF ACCESS AFFECTING PART(S) OF LOT 91 IN
                  DP1155962 SHOWN IN DP1155962
  *         AG918067  VARIATION OF EASEMENT AG416930 TERMS VARIED

    NOTATIONS
    ---------
    UNREGISTERED DEALINGS: NIL

    SCHEDULE OF PARCELS                    TITLE DIAGRAM
    -------------------                    -------------
    LOT 1 IN DP113201                      DP113201
    LOT 2 IN DP333578                      DP333578
    LOT 91 IN DP1155962                    DP1155962.

            ***  END OF SEARCH  ***

                                             PRINTED ON 12/9/2014

* ANY ENTRIES PRECEDED BY AN ASTERISK DO NOT APPEAR ON THE CURRENT EDITION OF THE CERTIFICATE OF TITLE.
WARNING: THE INFORMATION APPEARING UNDER NOTATIONS HAS NOT BEEN FORMALLY RECORDED IN THE REGISTER.

1



Cadastral Records Enquiry Report
Requested Parcel : Lot 1 DP 113201 Identified Parcel : Lot 1 DP 113201

Locality : GLENFIELD LGA : CAMPBELLTOWN Parish : MINTO County : CUMBERLAND

Report Generated 5:31:27 AM, 12 September, 2014
Copyright © Land and Property Information ABN: 84 104 377 806

This information is provided as a searching aid only. While every endeavour is made to ensure the current
cadastral pattern is accurately reflected, the Registrar General cannot guarantee the information provided.

For all ACTIVITY PRIOR to SEPT 2002 you must refer to the RGs Charting and Reference Maps.
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Land and Property Information Division

ABN: 84 104 377 806

GPO BOX 15

Sydney NSW 2001

DX 17 SYDNEY Telephone: 1300 052 637

HISTORY OF TITLE TRANSACTION
Title Reference: 1/113201

       LAND AND PROPERTY INFORMATION NEW SOUTH WALES - HISTORICAL SEARCH
       -----------------------------------------------------------------

                                              SEARCH DATE
                                              -----------
                                              12/9/2014 6:04AM

  FOLIO: 1/113201
  ------

         First Title(s): SEE PRIOR TITLE(S)
         Prior Title(s): VOL 14018 FOL 92

  Recorded    Number     Type of Instrument              C.T. Issue
  --------    ------     ------------------              ----------
  21/8/1988              TITLE AUTOMATION PROJECT        LOT RECORDED
                                                         FOLIO NOT CREATED

  13/1/1994              CONVERTED TO                    CONSOL CREATED
                         AUTO CONSOL 14018-92            CT NOT ISSUED

  14/1/1994              AMENDMENT: 2ND SCHED RECITAL

                    ***  END OF SEARCH  ***

                                             PRINTED ON 12/9/2014
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Land and Property Information Division

ABN: 84 104 377 806

GPO BOX 15

Sydney NSW 2001

DX 17 SYDNEY Telephone: 1300 052 637

TITLE SEARCH
Title Reference: 14018-92

          LAND AND PROPERTY INFORMATION NEW SOUTH WALES - TITLE SEARCH
          ------------------------------------------------------------

    FOLIO: AUTO CONSOL 14018-92
    ------

               SEARCH DATE       TIME              EDITION NO    DATE
               -----------       ----              ----------    ----
               12/9/2014        6:04 AM                3       14/2/2011

    LAND
    ----
    LAND DESCRIBED IN SCHEDULE OF PARCELS
       AT GLENFIELD
       LOCAL GOVERNMENT AREA CAMPBELLTOWN
       PARISH OF MINTO   COUNTY OF CUMBERLAND
       TITLE DIAGRAM SEE SCHEDULE OF PARCELS

    FIRST SCHEDULE
    --------------
    J C & F W KENNETT PTY. LIMITED                          (T I810469)

    SECOND SCHEDULE (7 NOTIFICATIONS)
    ---------------
    1   RESERVATIONS AND CONDITIONS IN THE CROWN GRANT(S)
  * 2   LAND EXCLUDES MINERALS AS REGARDS LOT 1 IN DP113201 BY THE CROWN
        GRANT
  * 3   THE LAND ABOVE DESCRIBED IS LIMITED IN STRATUM IN THE MANNER
        DESCRIBED IN DP833516 AFFECTING LOT 91 IN DP1155962
  * 4   2375529   PIPELINE EASEMENT 5 METRES WIDE & VARIABLE WIDTH
                  AFFECTING THE PART(S) OF LOT 91 IN DP1155962 SHOWN IN
                  DP499058 (SHEET 6)
  * 5   K218859   EASEMENT FOR CO-AXIAL CABLE 3.66 WIDE AFFECTING THE
                  PART OF LOT 91 IN DP1155962 SHOWN IN DP1155962
  * 6   AF947593  LEASE TO BORAL RESOURCES (NSW) PTY LIMITED PART OF
                  LOT 91 IN DP1155962 SHOWN IN PLAN WITH AF947593.
                  EXPIRES: 1/2/2015.
  * 7   AG416930  RIGHT OF ACCESS AFFECTING PART(S) OF LOT 91 IN
                  DP1155962 SHOWN IN DP1155962
  *         AG918067  VARIATION OF EASEMENT AG416930 TERMS VARIED

    NOTATIONS
    ---------
    UNREGISTERED DEALINGS: NIL

    SCHEDULE OF PARCELS                    TITLE DIAGRAM
    -------------------                    -------------
    LOT 1 IN DP113201                      DP113201
    LOT 2 IN DP333578                      DP333578
    LOT 91 IN DP1155962                    DP1155962.

            ***  END OF SEARCH  ***

                                             PRINTED ON 12/9/2014

* ANY ENTRIES PRECEDED BY AN ASTERISK DO NOT APPEAR ON THE CURRENT EDITION OF THE CERTIFICATE OF TITLE.
WARNING: THE INFORMATION APPEARING UNDER NOTATIONS HAS NOT BEEN FORMALLY RECORDED IN THE REGISTER.
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Cadastral Records Enquiry Report
Requested Parcel : Lot 2 DP 333578 Identified Parcel : Lot 2 DP 333578

Locality : GLENFIELD LGA : CAMPBELLTOWN Parish : MINTO County : CUMBERLAND

Report Generated 5:31:53 AM, 12 September, 2014
Copyright © Land and Property Information ABN: 84 104 377 806

This information is provided as a searching aid only. While every endeavour is made to ensure the current
cadastral pattern is accurately reflected, the Registrar General cannot guarantee the information provided.

For all ACTIVITY PRIOR to SEPT 2002 you must refer to the RGs Charting and Reference Maps.
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Land and Property Information Division

ABN: 84 104 377 806

GPO BOX 15

Sydney NSW 2001

DX 17 SYDNEY Telephone: 1300 052 637

HISTORY OF TITLE TRANSACTION
Title Reference: 2/333578

       LAND AND PROPERTY INFORMATION NEW SOUTH WALES - HISTORICAL SEARCH
       -----------------------------------------------------------------

                                              SEARCH DATE
                                              -----------
                                              12/9/2014 6:04AM

  FOLIO: 2/333578
  ------

         First Title(s): SEE PRIOR TITLE(S)
         Prior Title(s): VOL 14018 FOL 92

  Recorded    Number     Type of Instrument              C.T. Issue
  --------    ------     ------------------              ----------
 27/10/1988   DP333578   DEPOSITED PLAN                  LOT RECORDED
                                                         FOLIO NOT CREATED

  13/1/1994              CONVERTED TO                    CONSOL CREATED
                         AUTO CONSOL 14018-92            CT NOT ISSUED

                    ***  END OF SEARCH  ***

                                             PRINTED ON 12/9/2014
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Land and Property Information Division

ABN: 84 104 377 806

GPO BOX 15

Sydney NSW 2001

DX 17 SYDNEY Telephone: 1300 052 637

TITLE SEARCH
Title Reference: 3/736881

          LAND AND PROPERTY INFORMATION NEW SOUTH WALES - TITLE SEARCH
          ------------------------------------------------------------

    FOLIO: 3/736881
    ------

               SEARCH DATE       TIME              EDITION NO    DATE
               -----------       ----              ----------    ----
               12/9/2014        6:04 AM                7       26/4/2012

    LAND
    ----
    LOT 3 IN DEPOSITED PLAN 736881
       AT GLENFIELD
       LOCAL GOVERNMENT AREA CAMPBELLTOWN
       PARISH OF MINTO   COUNTY OF CUMBERLAND
       TITLE DIAGRAM DP736881

    FIRST SCHEDULE
    --------------
    FIGELA PTY. LTD

    SECOND SCHEDULE (9 NOTIFICATIONS)
    ---------------
    1   RESERVATIONS AND CONDITIONS IN THE CROWN GRANT(S)
  * 2   LAND EXCLUDES MINERALS WITHIN THE PART FORMERLY IN VOL. 4371
        FOLIO 49 - SEE CROWN GRANT
    3   EASEMENT(S) AFFECTING THE PART(S) SHOWN SO BURDENED IN THE TITLE
        DIAGRAM CREATED BY:
            J286563   FOR TRANSMISSION LINE VAR. WIDTH
            DP705632  FOR UNDERGROUND MAINS 1 WIDE
            O858396   J286563 EASEMENT VESTED IN THE NEW SOUTH WALES
                      ELECTRICITY TRANSMISSION AUTHORITY
    4   AG711883  LEASE TO TELSTRA CORPORATION LIMITED OF THE AREA
                  SHOWN HATCHED IN PLAN WITH AG711883. EXPIRES:
                  29/2/2016.
    5   AG711884  LEASE TO CROWN CASTLE AUSTRALIA PTY LIMITED OF THE
                  AREA SHOWN HATCHED IN PLAN WITH AG711884. EXPIRES:
                  30/9/2014.
    6   AG711885  LEASE TO CROWN CASTLE AUSTRALIA PTY LIMITED OF THE
                  AREA SHOWN HATCHED IN PLAN WITH AG711885. COMMENCES
                  1/10/2014. EXPIRES: 30/9/2019.
    7   AG711886  LEASE TO CROWN CASTLE AUSTRALIA PTY LIMITED OF THE
                  AREA SHOWN HATCHED IN PLAN WITH AG711886. COMMENCES
                  1/10/2019. EXPIRES: 30/9/2024.
    8   AG711887  LEASE TO CROWN CASTLE AUSTRALIA PTY LIMITED OF THE
                  AREA SHOWN HATCHED IN PLAN WITH AG711887. COMMENCES
                  1/10/2024. EXPIRES: 30/9/2029.
    9   AG711888  LEASE TO CROWN CASTLE AUSTRALIA PTY LIMITED OF THE
                  AREA SHOWN HATCHED IN PLAN WITH AG711888. COMMENCES
                  1/10/2029. EXPIRES: 30/9/2034.

                                             END OF PAGE 1 - CONTINUED OVER

                                             PRINTED ON 12/9/2014

* ANY ENTRIES PRECEDED BY AN ASTERISK DO NOT APPEAR ON THE CURRENT EDITION OF THE CERTIFICATE OF TITLE.
WARNING: THE INFORMATION APPEARING UNDER NOTATIONS HAS NOT BEEN FORMALLY RECORDED IN THE REGISTER.
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ABN: 84 104 377 806

GPO BOX 15

Sydney NSW 2001

DX 17 SYDNEY Telephone: 1300 052 637

          LAND AND PROPERTY INFORMATION NEW SOUTH WALES - TITLE SEARCH
          ------------------------------------------------------------

    FOLIO: 3/736881                                            PAGE   2
    ------

    NOTATIONS
    ---------
    UNREGISTERED DEALINGS: NIL

            ***  END OF SEARCH  ***

                                             PRINTED ON 12/9/2014

* ANY ENTRIES PRECEDED BY AN ASTERISK DO NOT APPEAR ON THE CURRENT EDITION OF THE CERTIFICATE OF TITLE.
WARNING: THE INFORMATION APPEARING UNDER NOTATIONS HAS NOT BEEN FORMALLY RECORDED IN THE REGISTER.

2







Land and Property Information Division

ABN: 84 104 377 806

GPO BOX 15

Sydney NSW 2001

DX 17 SYDNEY Telephone: 1300 052 637

HISTORY OF TITLE TRANSACTION
Title Reference: 3/736881

       LAND AND PROPERTY INFORMATION NEW SOUTH WALES - HISTORICAL SEARCH
       -----------------------------------------------------------------

                                              SEARCH DATE
                                              -----------
                                              12/9/2014 6:04AM

  FOLIO: 3/736881
  ------

         First Title(s): VOL 4371 FOL 49   OLD SYSTEM
         Prior Title(s): 20/705632

  Recorded    Number     Type of Instrument              C.T. Issue
  --------    ------     ------------------              ----------
 11/11/1986   DP736881   DEPOSITED PLAN                  LOT RECORDED
                                                         FOLIO NOT CREATED

  15/6/1990   Z26372     RESUMPTION APPLICATION          FOLIO CREATED
                                                         CT NOT ISSUED

 20/12/1993   I810468    REQUEST                         EDITION 1

   5/2/1996   O858396    REQUEST

  27/3/2001   7253388    LEASE                           EDITION 2
  27/3/2001   7502168    DEPARTMENTAL DEALING

  20/3/2003   9467957    TRANSFER OF LEASE

   2/5/2003   9496386    LEASE
   2/5/2003   9496387    LEASE
   2/5/2003   9496388    LEASE                           EDITION 3

   3/3/2004   AA465822   TRANSFER OF LEASE

  26/4/2006   AC243579   LEASE
  26/4/2006   AC243580   LEASE
  26/4/2006   AC243581   LEASE                           EDITION 4
  26/4/2006   AC257292   DEPARTMENTAL DEALING            EDITION 5

   9/9/2011   AG484335   DISCHARGE OF MORTGAGE           EDITION 6

  26/4/2012   AG711881   DETERMINATION OF LEASE
  26/4/2012   AG711882   DETERMINATION OF LEASE
  26/4/2012   AG711883   LEASE
  26/4/2012   AG711884   LEASE
  26/4/2012   AG711885   LEASE
  26/4/2012   AG711886   LEASE
  26/4/2012   AG711887   LEASE
  26/4/2012   AG711888   LEASE                           EDITION 7

  8/11/2013   AI149738   DEPARTMENTAL DEALING

                    ***  END OF SEARCH  ***

                                             PRINTED ON 12/9/2014
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Land and Property Information Division

ABN: 84 104 377 806

GPO BOX 15

Sydney NSW 2001

DX 17 SYDNEY Telephone: 1300 052 637

TITLE SEARCH
Title Reference: 14018-92

          LAND AND PROPERTY INFORMATION NEW SOUTH WALES - TITLE SEARCH
          ------------------------------------------------------------

    FOLIO: AUTO CONSOL 14018-92
    ------

               SEARCH DATE       TIME              EDITION NO    DATE
               -----------       ----              ----------    ----
               12/9/2014        6:04 AM                3       14/2/2011

    LAND
    ----
    LAND DESCRIBED IN SCHEDULE OF PARCELS
       AT GLENFIELD
       LOCAL GOVERNMENT AREA CAMPBELLTOWN
       PARISH OF MINTO   COUNTY OF CUMBERLAND
       TITLE DIAGRAM SEE SCHEDULE OF PARCELS

    FIRST SCHEDULE
    --------------
    J C & F W KENNETT PTY. LIMITED                          (T I810469)

    SECOND SCHEDULE (7 NOTIFICATIONS)
    ---------------
    1   RESERVATIONS AND CONDITIONS IN THE CROWN GRANT(S)
  * 2   LAND EXCLUDES MINERALS AS REGARDS LOT 1 IN DP113201 BY THE CROWN
        GRANT
  * 3   THE LAND ABOVE DESCRIBED IS LIMITED IN STRATUM IN THE MANNER
        DESCRIBED IN DP833516 AFFECTING LOT 91 IN DP1155962
  * 4   2375529   PIPELINE EASEMENT 5 METRES WIDE & VARIABLE WIDTH
                  AFFECTING THE PART(S) OF LOT 91 IN DP1155962 SHOWN IN
                  DP499058 (SHEET 6)
  * 5   K218859   EASEMENT FOR CO-AXIAL CABLE 3.66 WIDE AFFECTING THE
                  PART OF LOT 91 IN DP1155962 SHOWN IN DP1155962
  * 6   AF947593  LEASE TO BORAL RESOURCES (NSW) PTY LIMITED PART OF
                  LOT 91 IN DP1155962 SHOWN IN PLAN WITH AF947593.
                  EXPIRES: 1/2/2015.
  * 7   AG416930  RIGHT OF ACCESS AFFECTING PART(S) OF LOT 91 IN
                  DP1155962 SHOWN IN DP1155962
  *         AG918067  VARIATION OF EASEMENT AG416930 TERMS VARIED

    NOTATIONS
    ---------
    UNREGISTERED DEALINGS: NIL

    SCHEDULE OF PARCELS                    TITLE DIAGRAM
    -------------------                    -------------
    LOT 1 IN DP113201                      DP113201
    LOT 2 IN DP333578                      DP333578
    LOT 91 IN DP1155962                    DP1155962.

            ***  END OF SEARCH  ***

                                             PRINTED ON 12/9/2014

* ANY ENTRIES PRECEDED BY AN ASTERISK DO NOT APPEAR ON THE CURRENT EDITION OF THE CERTIFICATE OF TITLE.
WARNING: THE INFORMATION APPEARING UNDER NOTATIONS HAS NOT BEEN FORMALLY RECORDED IN THE REGISTER.
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Land and Property Information Division

ABN: 84 104 377 806

GPO BOX 15

Sydney NSW 2001

DX 17 SYDNEY Telephone: 1300 052 637

HISTORY OF TITLE TRANSACTION
Title Reference: 91/1155962

       LAND AND PROPERTY INFORMATION NEW SOUTH WALES - HISTORICAL SEARCH
       -----------------------------------------------------------------

                                              SEARCH DATE
                                              -----------
                                              12/9/2014 6:04AM

  FOLIO: 91/1155962
  ------

         First Title(s): OLD SYSTEM
         Prior Title(s): 9/833516

  Recorded    Number     Type of Instrument              C.T. Issue
  --------    ------     ------------------              ----------
 20/12/2010   DP1155962  DEPOSITED PLAN                  LOT RECORDED
                                                         FOLIO NOT CREATED

 17/11/2011   AG416916   REQUEST                         FOLIO CREATED
                                                         CT NOT ISSUED
 17/11/2011   AG625399   ADDED TO
                         AUTO CONSOL 14018-92

                    ***  END OF SEARCH  ***

                                             PRINTED ON 12/9/2014
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Groundwater Bore Information



Map from the NSW Natural Resource Atlas
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Groundwater Works Summary

For information on the meaning of fields please see Glossary
Document Generated on Tuesday, October 7, 2014

Works Details Site Details Form A Licensed Construction Water Bearing Zones Drillers Log

Work Requested -- GW108346

Works Details (top)

GROUNDWATER NUMBER GW108346

LIC-NUM 10BL165922

AUTHORISED-PURPOSES TEST BORE

INTENDED-PURPOSES TEST BORE

WORK-TYPE Bore

WORK-STATUS

CONSTRUCTION-METHOD Rotary

OWNER-TYPE

COMMENCE-DATE

COMPLETION-DATE 2006-01-25

FINAL-DEPTH (metres) 210.30

DRILLED-DEPTH (metres) 210.30

CONTRACTOR-NAME

DRILLER-NAME

PROPERTY FRANK WHIDDON

GWMA -

GW-ZONE -

STANDING-WATER-LEVEL 35.00

SALINITY 7000.00

YIELD 0.10

Site Details (top)

REGION 10 - SYDNEY SOUTH COAST

RIVER-BASIN

AREA-DISTRICT

CMA-MAP

GRID-ZONE

SCALE

ELEVATION

ELEVATION-SOURCE

NORTHING 6238008.00

EASTING 306023.00

LATITUDE 33 58' 50"

LONGITUDE 150 54' 1"

GS-MAP

AMG-ZONE 56

COORD-SOURCE

REMARK

Form-A (top)

Groundwater Works Summary http://is2.dnr.nsw.gov.au/proxy/dipnr/gwworks?GWWID=GW108346
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COUNTY CUMBERLAND

PARISH MINTO

PORTION-LOT-DP 1 1048973

Licensed (top)

COUNTY CUMBERLAND

PARISH MINTO

PORTION-LOT-DP 1 1048973

Construction (top)

Negative depths indicate Above Ground Level;H-Hole;P-Pipe;OD-Outside Diameter;
ID-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity

HOLE-NO PIPE-NO COMPONENT-CODE COMPONENT-TYPE
DEPTH-FROM
(metres)

DEPTH-TO
(metres)

OD
(mm)

ID
(mm)

INTERVAL DETAIL

1 Hole Hole 0.00 2.50 203
Down
Hole
Hammer

1 Hole Hole 2.50 108.00 162
Down
Hole
Hammer

1 Hole Hole 108.00 210.30 157
Down
Hole
Hammer

1 1 Casing Steel -0.50 2.50 168 158.4

C: 0-2.5m;
Driven
into Hole;
Suspended
in Clamps

1 1 Casing PVC Class 9 -0.50 89.50 140

Screwed
and
Glued;
Suspended
in Clamps

Water Bearing Zones (top)

FROM-DEPTH
(metres)

TO-DEPTH
(metres)

THICKNESS
(metres)

ROCK-CAT-DESC S-W-L D-D-L YIELD
TEST-HOLE-DEPTH
(metres)

DURATION SALINITY

57.00 60.00 3.00 0.10 60.00 0.25 6000.00

97.00 102.00 5.00 0.70 102.00 0.25 6800.00

108.00 115.00 7.00 0.10 120.00 0.25 6400.00

140.00 150.00 10.00 0.10 150.00 0.50 7000.00

Drillers Log (top)

FROM TO THICKNESS DESC GEO-MATERIAL COMMENT

0.00 1.20 1.20 CLAY

1.20 14.00 12.80 SHALE GREY

14.00 57.00 43.00 SANDSTONE GREY

57.00 57.10 0.10 SANDSTONE FRACTURED

57.10 81.00 23.90 SANDSTONE GREY

81.00 88.00 7.00 SILTSTONE

88.00 88.50 0.50 CLAY,SANDSTONE GREY

88.50 95.50 7.00 SANDSTONE GREY

Groundwater Works Summary http://is2.dnr.nsw.gov.au/proxy/dipnr/gwworks?GWWID=GW108346
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95.50 115.00 19.50 SANDSTONE QUARTZ

115.00 120.00 5.00 SANDSTONE GREY

120.00 125.00 5.00 SANDSTONE QUARTZ

125.00 157.00 32.00 SANDSTONE GREY

157.00 169.00 12.00 SANDSTONE QUARTZ

169.00 179.00 10.00 SANDSTONE GREY

179.00 182.00 3.00 SANDSTONE DARK BROWN

182.00 188.00 6.00 SANDSTONE GREY QUARTZ

188.00 198.00 10.00 SANDSTONE GREY SILTSTONE

198.00 210.30 12.30 SANDSTONE GREY

Warning To Clients: This raw data has been supplied to the Department of Infrastructure, Planning and Natural Resources (DIPNR) by drillers, licensees and other sources.
The DIPNR does not verify the accuracy of this data. The data is presented for use by you at your own risk. You should consider verifying this data before relying on it.

Professional hydrogeological advice should be sought in interpreting and using this data.

Groundwater Works Summary http://is2.dnr.nsw.gov.au/proxy/dipnr/gwworks?GWWID=GW108346
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Groundwater Works Summary

For information on the meaning of fields please see Glossary
Document Generated on Tuesday, October 7, 2014

Works Details Site Details Form A Licensed Construction Water Bearing Zones Drillers Log

Work Requested -- GW112474

Works Details (top)

GROUNDWATER NUMBER GW112474

LIC-NUM 10BL604300

AUTHORISED-PURPOSES TEST BORE

INTENDED-PURPOSES TEST BORE

WORK-TYPE Bore

WORK-STATUS Test Hole

CONSTRUCTION-METHOD Rotary Air

OWNER-TYPE Private

COMMENCE-DATE

COMPLETION-DATE 2010-12-15

FINAL-DEPTH (metres) 150.00

DRILLED-DEPTH (metres) 150.00

CONTRACTOR-NAME

DRILLER-NAME

PROPERTY HURLSTONE AGRICULTURAL HIGH

GWMA -

GW-ZONE -

STANDING-WATER-LEVEL

SALINITY 2600.00

YIELD 0.12

Site Details (top)

REGION 10 - SYDNEY SOUTH COAST

RIVER-BASIN

AREA-DISTRICT

CMA-MAP

GRID-ZONE

SCALE

ELEVATION

ELEVATION-SOURCE

NORTHING 6239001.00

EASTING 304960.00

LATITUDE 33 58' 17"

LONGITUDE 150 53' 20"

GS-MAP

AMG-ZONE 56

COORD-SOURCE

REMARK

Form-A (top)

Groundwater Works Summary http://is2.dnr.nsw.gov.au/proxy/dipnr/gwworks?GWWID=GW112474
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COUNTY CUMBERLAND

PARISH MINTO

PORTION-LOT-DP 21//1035516

Licensed (top)

COUNTY CUMBERLAND

PARISH MINTO

PORTION-LOT-DP 21 1035516

Construction (top)

Negative depths indicate Above Ground Level;H-Hole;P-Pipe;OD-Outside Diameter;
ID-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity

HOLE-NO PIPE-NO COMPONENT-CODE COMPONENT-TYPE
DEPTH-FROM
(metres)

DEPTH-TO
(metres)

OD
(mm)

ID
(mm)

INTERVAL DETAIL

1 Hole Hole 0.00 150.00 150
Rotary
Air

Water Bearing Zones (top)

FROM-DEPTH
(metres)

TO-DEPTH
(metres)

THICKNESS
(metres)

ROCK-CAT-DESC S-W-L D-D-L YIELD
TEST-HOLE-DEPTH
(metres)

DURATION SALINITY

78.00 78.01 0.01 0.04 0.50 900.00

84.00 84.01 0.01 0.06 0.50 1800.00

148.00 148.01 0.01 0.12 0.50 2600.00

Drillers Log (top)

FROM TO THICKNESS DESC GEO-MATERIAL COMMENT

0.00 0.30 0.30 TOPSOIL

0.30 2.50 2.20 CLAY RED

2.50 5.00 2.50 CLAY WHITE

5.00 23.00 18.00 SHALE GREY

23.00 30.00 7.00 SANDSTONE GREY

30.00 150.00 120.00 SANDSTONE WHITE,W/GREY SANDSTONE BANDS

Warning To Clients: This raw data has been supplied to the Department of Infrastructure, Planning and Natural Resources (DIPNR) by drillers, licensees and other sources.
The DIPNR does not verify the accuracy of this data. The data is presented for use by you at your own risk. You should consider verifying this data before relying on it.
Professional hydrogeological advice should be sought in interpreting and using this data.

Groundwater Works Summary http://is2.dnr.nsw.gov.au/proxy/dipnr/gwworks?GWWID=GW112474
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Hole Diameter (mm):
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www.consultingearth.com.au
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SOIL TYPE:

Suite 3, Level 1

PH: (02) 8569 2200     FAX: (02) 9983 0582
55-65 Grandview Street, Pymble NSW 2073

Machine Type:
Drill Company: Operator Name:

for details of abbreviations
Refer to Standard Sheets
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CES140707-EPS
Environmental Property Services
Glenfield Waste Services
Cambridge Avenue, Glenfield

02/09/2014
02/09/2014

WS
NB

BH01

Nealings Drilling

End of Borehole at 3.8m depth
(Refusal)

TOPSOIL: sandy Clay, low
plasticity, brown and orange

CLAY: Medium plasticity, orange-
red and brown.

SANDY CLAY: Low plasticity,
grey, sand is fine grained.

SILTSTONE: dark grey and brown,
estimated low strength.

Soft

firm
becoming
stiff

very
stiff
to
hard

BH01 0.3-0.5m

BH01 0.5-0.7m

BH01 1.5-1.95m
(SPT: 5, 8, 13
'N'=21)

BH01 2.5-2.7m
(SPT: 24/R 'N' =
49+)

BH01 3.8-3.9m
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CES140707-EPS
Environmental Property Services
Glenfield Waste Services
Cambridge Avenue, Glenfield

02/09/2014
02/09/2014

WS
NB

BH02

Nealings Drilling

TOPSOIL: sandy Clay, medium
plasticity, orange-brown

SANDY CLAY: Medium plasticity,
brown with some medium grained
gravel.

SANDY CLAY: Low plasticity,
light brown and orange.  Sand is
fine grained.

SAND: Fine to medium grained,
brown, dry.

SANDY CLAY: Low plasticity,
orange brown and brown.  Sand is
fine to medium grained.

SANDY CLAY: Low plasticity,
pale grey.  Sand is fine to medium
grained.

SILTY CLAY: High plasticity, dark
grey and grey.

Soft

Soft

Firm

Loose

Stiff
to
very
stiff

Very
stiff
to
Hard

BH02 0.3-0.5m

BH02 0.3-0.5m

BH02 1.0-1.45m
(SPT: 4, 4, 3
'N'=7)

BH02 2.05-2.5m
(SPT: 2,3,4  'N' =
7)

BH02 4.0-4.45m
(SPT: 7,10,8 'N'
= 18)

BH02 4.5-5.0m

BH02 5.5-5.95m
(SPT: 5,13,16
'N'=29)

BH02 7.5-7.95m
(SPT: 6,13, 17
'N'= 40)

BH02 8.5-8.95m
(SPT: 12, 23, 22
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55-65 Grandview Street, Pymble NSW 2073
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Drill Company: Operator Name:

for details of abbreviations
Refer to Standard Sheets
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CES140707-EPS
Environmental Property Services
Glenfield Waste Services
Cambridge Avenue, Glenfield

02/09/2014
02/09/2014

WS
NB

BH02

Nealings Drilling

End of Borehole at 10.6m depth
(Refusal)

SILTSTONE: Grey and brown,
estimated low strength.

'N'= 45)

BH02 9.0-9.6m

BH02 10.0-
10.6m
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CES140707-EPS
Environmental Property Services
Glenfield Waste Services
Cambridge Avenue, Glenfield

02/09/2014
02/09/2014

WS
NB

BH03

Nealings Drilling

End of Borehole at 3.9m depth
(Refusal)

TOPSOIL: sandy Clay, low
plasticity, brown

CLAY: High plasticity, orange and
grey.

SANDY CLAY: Low plasticity,
grey and orange.  Sand is fine
grained.

CLAY: Low plasticity dark brown
with some fragmented shale

Soft

Firm

Firm

Hard

BH03 0.0-0.3m

BH03 0.5-0.6m

BH03 1.0-1.45m
(SPT: 8, 13, 25
'N'=38)

BH03 2.5-2.6m
(SPT: R, 'N' =
>50)

BH03 3.5-3.9m
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CES140707-EPS
Environmental Property Services
Glenfield Waste Services
Cambridge Avenue, Glenfield

02/09/2014
02/09/2014

WS
NB

BH04

Nealings Drilling

End of Borehole at 6.7m depth
(Refusal)

TOPSOIL: sandy Clay, low
plasticity, brown

GRAVELLY CLAY: Low
plasticity, yellow and orange.
Gravel is medium grained

CLAY: High plasticity, grey and
orange.

CLAY: Low plasticity orange

SHALE: Dark grey, grey, estimated
very low to low strength

Soft

Stiff

Very
stiff

BH04 0.0-0.3m

BH04 0.3-0.5m

BH04 1.0-1.3

BH04 2.0-2.45m
(SPT: 5,8,15
'N'=23)

BH04 4.5-4.95m
(SPT: 5,3,13 'N'
=16)

BH04 5.5-5.95m
(SPT: 9,21, 25
"N"=46)

BH4 6.6-6.7m
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CERTIFICATE OF ANALYSIS 115575

Client:

Consulting Earth Scientists Pty Ltd

Suite 3, Level 1

55 Grandview Street

Pymble

NSW 2073

Attention: Wesley South

Sample log in details:

Your Reference: CES140707-EPS

No. of samples: 31 soils

Date samples received / completed instructions received 03/09/14 / 03/09/14

Analysis Details:

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

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Please refer to the last page of this report for any comments relating to the results.

Report Details:

Date results requested by: / Issue Date: 10/09/14 / 8/09/14

Date of Preliminary Report: Not Issued

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

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

Results Approved By:
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Client Reference: CES140707-EPS

vTRH(C6-C10)/BTEXN in Soil 

Our Reference: UNITS 115575-3 115575-4 115575-5 115575-10 115575-14

Your Reference ------------- BH01-3 BH01-4 BH01-5 BH02-4 BH02-8

Depth ------------ 1.0-1.5 1.0-1.5 2.5-2.6 2.05-2.5 7.0-7.5

Date Sampled

Type of sample

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

Date extracted - 4/09/2014 4/09/2014 4/09/2014 4/09/2014 4/09/2014 

Date analysed - 7/09/2014 7/09/2014 7/09/2014 7/09/2014 7/09/2014 

TRH C6 - C9 mg/kg <25 <25 <25 <25 <25 

TRH C6 - C10 mg/kg <25 <25 <25 <25 <25 

vTPH C6 - C10 less BTEX (F1) mg/kg <25 <25 <25 <25 <25 

Benzene mg/kg <0.2 <0.2 <0.2 <0.2 <0.2 

Toluene mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

Ethylbenzene mg/kg <1 <1 <1 <1 <1 

m+p-xylene mg/kg <2 <2 <2 <2 <2 

o-Xylene mg/kg <1 <1 <1 <1 <1 

naphthalene mg/kg <1 <1 <1 <1 <1 

Surrogate aaa-Trifluorotoluene % 96 96 95 98 92 

vTRH(C6-C10)/BTEXN in Soil 

Our Reference: UNITS 115575-19 115575-21 115575-25 115575-29

Your Reference ------------- BH03-1 BH03-3 BH04-2 BH04-6

Depth ------------ 0.0-0.3 1.0-1.2 0.3-0.5 4.0-4.5

Date Sampled

Type of sample

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

Date extracted - 4/09/2014 4/09/2014 4/09/2014 4/09/2014 

Date analysed - 7/09/2014 7/09/2014 7/09/2014 7/09/2014 

TRH C6 - C9 mg/kg <25 <25 <25 <25 

TRH C6 - C10 mg/kg <25 <25 <25 <25 

vTPH C6 - C10 less BTEX (F1) mg/kg <25 <25 <25 <25 

Benzene mg/kg <0.2 <0.2 <0.2 <0.2 

Toluene mg/kg <0.5 <0.5 <0.5 <0.5 

Ethylbenzene mg/kg <1 <1 <1 <1 

m+p-xylene mg/kg <2 <2 <2 <2 

o-Xylene mg/kg <1 <1 <1 <1 

naphthalene mg/kg <1 <1 <1 <1 

Surrogate aaa-Trifluorotoluene % 90 96 91 96 
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Client Reference: CES140707-EPS

svTRH (C10-C40) in Soil 

Our Reference: UNITS 115575-3 115575-4 115575-5 115575-10 115575-14

Your Reference ------------- BH01-3 BH01-4 BH01-5 BH02-4 BH02-8

Depth ------------ 1.0-1.5 1.0-1.5 2.5-2.6 2.05-2.5 7.0-7.5

Date Sampled

Type of sample

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

Date extracted - 04/09/2014 04/09/2014 04/09/2014 04/09/2014 04/09/2014 

Date analysed - 05/09/2014 05/09/2014 05/09/2014 05/09/2014 05/09/2014 

TRH C10 - C14 mg/kg <50 <50 <50 <50 <50 

TRH C15 - C28 mg/kg <100 <100 <100 <100 <100 

TRH C29 - C36 mg/kg <100 <100 <100 <100 <100 

TRH >C10-C16 mg/kg <50 <50 <50 <50 <50 

TRH >C10 - C16 less Naphthalene 

(F2)

mg/kg <50 <50 <50 <50 <50 

TRH >C16-C34 mg/kg <100 <100 <100 <100 <100 

TRH >C34-C40 mg/kg <100 <100 <100 <100 <100 

Surrogate o-Terphenyl % 95 94 94 94 92 

svTRH (C10-C40) in Soil 

Our Reference: UNITS 115575-19 115575-21 115575-25 115575-29

Your Reference ------------- BH03-1 BH03-3 BH04-2 BH04-6

Depth ------------ 0.0-0.3 1.0-1.2 0.3-0.5 4.0-4.5

Date Sampled

Type of sample

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

Date extracted - 04/09/2014 04/09/2014 04/09/2014 04/09/2014 

Date analysed - 05/09/2014 05/09/2014 05/09/2014 05/09/2014 

TRH C10 - C14 mg/kg <50 <50 <50 <50 

TRH C15 - C28 mg/kg <100 <100 <100 <100 

TRH C29 - C36 mg/kg <100 <100 <100 <100 

TRH >C10-C16 mg/kg <50 <50 <50 <50 

TRH >C10 - C16 less Naphthalene 

(F2)

mg/kg <50 <50 <50 <50 

TRH >C16-C34 mg/kg <100 <100 <100 <100 

TRH >C34-C40 mg/kg <100 <100 <100 <100 

Surrogate o-Terphenyl % 92 91 96 91 
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Client Reference: CES140707-EPS

PAHs in Soil 

Our Reference: UNITS 115575-3 115575-4 115575-5 115575-10 115575-14

Your Reference ------------- BH01-3 BH01-4 BH01-5 BH02-4 BH02-8

Depth ------------ 1.0-1.5 1.0-1.5 2.5-2.6 2.05-2.5 7.0-7.5

Date Sampled

Type of sample

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

Date extracted - 4/09/2014 4/09/2014 4/09/2014 4/09/2014 4/09/2014 

Date analysed - 4/09/2014 4/09/2014 4/09/2014 4/09/2014 4/09/2014 

Naphthalene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Acenaphthylene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Acenaphthene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Fluorene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Phenanthrene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Anthracene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Fluoranthene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Pyrene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Benzo(a)anthracene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Chrysene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Benzo(b,j+k)fluoranthene mg/kg <0.2 <0.2 <0.2 <0.2 <0.2 

Benzo(a)pyrene mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 

Indeno(1,2,3-c,d)pyrene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Dibenzo(a,h)anthracene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Benzo(g,h,i)perylene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Benzo(a)pyrene TEQ NEPM B1 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

Total Positive PAHs mg/kg NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 120 113 112 109 108 
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Client Reference: CES140707-EPS

PAHs in Soil 

Our Reference: UNITS 115575-19 115575-21 115575-25 115575-29

Your Reference ------------- BH03-1 BH03-3 BH04-2 BH04-6

Depth ------------ 0.0-0.3 1.0-1.2 0.3-0.5 4.0-4.5

Date Sampled

Type of sample

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

Date extracted - 4/09/2014 4/09/2014 4/09/2014 4/09/2014 

Date analysed - 4/09/2014 4/09/2014 4/09/2014 4/09/2014 

Naphthalene mg/kg <0.1 <0.1 <0.1 <0.1 

Acenaphthylene mg/kg <0.1 <0.1 <0.1 <0.1 

Acenaphthene mg/kg <0.1 <0.1 <0.1 <0.1 

Fluorene mg/kg <0.1 <0.1 <0.1 <0.1 

Phenanthrene mg/kg <0.1 <0.1 <0.1 <0.1 

Anthracene mg/kg <0.1 <0.1 <0.1 <0.1 

Fluoranthene mg/kg <0.1 <0.1 <0.1 <0.1 

Pyrene mg/kg <0.1 <0.1 <0.1 <0.1 

Benzo(a)anthracene mg/kg <0.1 <0.1 <0.1 <0.1 

Chrysene mg/kg <0.1 <0.1 <0.1 <0.1 

Benzo(b,j+k)fluoranthene mg/kg <0.2 <0.2 <0.2 <0.2 

Benzo(a)pyrene mg/kg <0.05 <0.05 <0.05 <0.05 

Indeno(1,2,3-c,d)pyrene mg/kg <0.1 <0.1 <0.1 <0.1 

Dibenzo(a,h)anthracene mg/kg <0.1 <0.1 <0.1 <0.1 

Benzo(g,h,i)perylene mg/kg <0.1 <0.1 <0.1 <0.1 

Benzo(a)pyrene TEQ NEPM B1 mg/kg <0.5 <0.5 <0.5 <0.5 

Total Positive PAHs mg/kg NIL (+)VE NIL (+)VE NIL (+)VE NIL (+)VE 

Surrogate p-Terphenyl-d14 % 110 111 113 108 
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Client Reference: CES140707-EPS

Organochlorine Pesticides in soil

Our Reference: UNITS 115575-3 115575-4 115575-5 115575-10 115575-14

Your Reference ------------- BH01-3 BH01-4 BH01-5 BH02-4 BH02-8

Depth ------------ 1.0-1.5 1.0-1.5 2.5-2.6 2.05-2.5 7.0-7.5

Date Sampled

Type of sample

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

Date extracted - 04/09/2014 04/09/2014 04/09/2014 04/09/2014 04/09/2014 

Date analysed - 04/09/2014 04/09/2014 04/09/2014 04/09/2014 04/09/2014 

HCB mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

alpha-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

gamma-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

beta-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Heptachlor mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

delta-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Aldrin mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Heptachlor Epoxide mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

gamma-Chlordane mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

alpha-chlordane mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Endosulfan I mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

pp-DDE mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Dieldrin mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Endrin mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

pp-DDD mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Endosulfan II mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

pp-DDT mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Endrin Aldehyde mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Endosulfan Sulphate mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Methoxychlor mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Surrogate TCMX % 91 92 91 91 91 
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Client Reference: CES140707-EPS

Organochlorine Pesticides in soil

Our Reference: UNITS 115575-19 115575-21 115575-25 115575-29

Your Reference ------------- BH03-1 BH03-3 BH04-2 BH04-6

Depth ------------ 0.0-0.3 1.0-1.2 0.3-0.5 4.0-4.5

Date Sampled

Type of sample

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

Date extracted - 04/09/2014 04/09/2014 04/09/2014 04/09/2014 

Date analysed - 04/09/2014 04/09/2014 04/09/2014 04/09/2014 

HCB mg/kg <0.1 <0.1 <0.1 <0.1 

alpha-BHC mg/kg <0.1 <0.1 <0.1 <0.1 

gamma-BHC mg/kg <0.1 <0.1 <0.1 <0.1 

beta-BHC mg/kg <0.1 <0.1 <0.1 <0.1 

Heptachlor mg/kg <0.1 <0.1 <0.1 <0.1 

delta-BHC mg/kg <0.1 <0.1 <0.1 <0.1 

Aldrin mg/kg <0.1 <0.1 <0.1 <0.1 

Heptachlor Epoxide mg/kg <0.1 <0.1 <0.1 <0.1 

gamma-Chlordane mg/kg <0.1 <0.1 <0.1 <0.1 

alpha-chlordane mg/kg <0.1 <0.1 <0.1 <0.1 

Endosulfan I mg/kg <0.1 <0.1 <0.1 <0.1 

pp-DDE mg/kg <0.1 <0.1 <0.1 <0.1 

Dieldrin mg/kg <0.1 <0.1 <0.1 <0.1 

Endrin mg/kg <0.1 <0.1 <0.1 <0.1 

pp-DDD mg/kg <0.1 <0.1 <0.1 <0.1 

Endosulfan II mg/kg <0.1 <0.1 <0.1 <0.1 

pp-DDT mg/kg <0.1 <0.1 <0.1 <0.1 

Endrin Aldehyde mg/kg <0.1 <0.1 <0.1 <0.1 

Endosulfan Sulphate mg/kg <0.1 <0.1 <0.1 <0.1 

Methoxychlor mg/kg <0.1 <0.1 <0.1 <0.1 

Surrogate TCMX % 90 91 94 90 
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Client Reference: CES140707-EPS

PCBs in Soil

Our Reference: UNITS 115575-3 115575-4 115575-5 115575-10 115575-14

Your Reference ------------- BH01-3 BH01-4 BH01-5 BH02-4 BH02-8

Depth ------------ 1.0-1.5 1.0-1.5 2.5-2.6 2.05-2.5 7.0-7.5

Date Sampled

Type of sample

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

Date extracted - 04/09/2014 04/09/2014 04/09/2014 04/09/2014 04/09/2014 

Date analysed - 04/09/2014 04/09/2014 04/09/2014 04/09/2014 04/09/2014 

Arochlor 1016 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Arochlor 1221 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Arochlor 1232 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Arochlor 1242 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Arochlor 1248 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Arochlor 1254 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Arochlor 1260 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Surrogate TCLMX % 91 92 91 91 91 

PCBs in Soil

Our Reference: UNITS 115575-19 115575-21 115575-25 115575-29

Your Reference ------------- BH03-1 BH03-3 BH04-2 BH04-6

Depth ------------ 0.0-0.3 1.0-1.2 0.3-0.5 4.0-4.5

Date Sampled

Type of sample

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

Date extracted - 04/09/2014 04/09/2014 04/09/2014 04/09/2014 

Date analysed - 04/09/2014 04/09/2014 04/09/2014 04/09/2014 

Arochlor 1016 mg/kg <0.1 <0.1 <0.1 <0.1 

Arochlor 1221 mg/kg <0.1 <0.1 <0.1 <0.1 

Arochlor 1232 mg/kg <0.1 <0.1 <0.1 <0.1 

Arochlor 1242 mg/kg <0.1 <0.1 <0.1 <0.1 

Arochlor 1248 mg/kg <0.1 <0.1 <0.1 <0.1 

Arochlor 1254 mg/kg <0.1 <0.1 <0.1 <0.1 

Arochlor 1260 mg/kg <0.1 <0.1 <0.1 <0.1 

Surrogate TCLMX % 90 91 94 90 
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Client Reference: CES140707-EPS

Acid Extractable metals in soil

Our Reference: UNITS 115575-3 115575-4 115575-5 115575-10 115575-14

Your Reference ------------- BH01-3 BH01-4 BH01-5 BH02-4 BH02-8

Depth ------------ 1.0-1.5 1.0-1.5 2.5-2.6 2.05-2.5 7.0-7.5

Date Sampled

Type of sample

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

Date digested - 04/09/2014 04/09/2014 04/09/2014 04/09/2014 04/09/2014 

Date analysed - 04/09/2014 04/09/2014 04/09/2014 04/09/2014 04/09/2014 

Arsenic mg/kg 6 <4 10 <4 5 

Cadmium mg/kg <0.4 <0.4 <0.4 <0.4 <0.4 

Chromium mg/kg 6 6 7 3 10 

Copper mg/kg 17 19 32 2 28 

Lead mg/kg 12 19 25 5 14 

Mercury mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Nickel mg/kg 6 4 40 2 6 

Zinc mg/kg 27 22 120 3 29 

Acid Extractable metals in soil

Our Reference: UNITS 115575-19 115575-21 115575-25 115575-29 115575-32

Your Reference ------------- BH03-1 BH03-3 BH04-2 BH04-6 BH01-3 - 

TRIPLICATE

Depth ------------ 0.0-0.3 1.0-1.2 0.3-0.5 4.0-4.5 1.0-1.5

Date Sampled

Type of sample

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

Date digested - 04/09/2014 04/09/2014 04/09/2014 04/09/2014 04/09/2014 

Date analysed - 04/09/2014 04/09/2014 04/09/2014 04/09/2014 04/09/2014 

Arsenic mg/kg 7 7 <4 10 10 

Cadmium mg/kg <0.4 <0.4 <0.4 0.5 <0.4 

Chromium mg/kg 22 6 9 15 9 

Copper mg/kg 15 23 14 39 22 

Lead mg/kg 26 14 17 20 22 

Mercury mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Nickel mg/kg 19 8 4 40 13 

Zinc mg/kg 62 48 15 100 46 
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Client Reference: CES140707-EPS

Moisture 

Our Reference: UNITS 115575-3 115575-4 115575-5 115575-10 115575-14

Your Reference ------------- BH01-3 BH01-4 BH01-5 BH02-4 BH02-8

Depth ------------ 1.0-1.5 1.0-1.5 2.5-2.6 2.05-2.5 7.0-7.5

Date Sampled

Type of sample

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

Date prepared - 4/09/2014 4/09/2014 4/09/2014 4/09/2014 4/09/2014 

Date analysed - 5/09/2014 5/09/2014 5/09/2014 5/09/2014 5/09/2014 

Moisture % 13 14 8.2 5.0 13 

Moisture 

Our Reference: UNITS 115575-19 115575-21 115575-25 115575-29

Your Reference ------------- BH03-1 BH03-3 BH04-2 BH04-6

Depth ------------ 0.0-0.3 1.0-1.2 0.3-0.5 4.0-4.5

Date Sampled

Type of sample

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

Date prepared - 4/09/2014 4/09/2014 4/09/2014 4/09/2014 

Date analysed - 5/09/2014 5/09/2014 5/09/2014 5/09/2014 

Moisture % 13 11 11 17 
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Client Reference: CES140707-EPS

Asbestos ID - soils 

Our Reference: UNITS 115575-3 115575-4 115575-5 115575-10 115575-14

Your Reference ------------- BH01-3 BH01-4 BH01-5 BH02-4 BH02-8

Depth ------------ 1.0-1.5 1.0-1.5 2.5-2.6 2.05-2.5 7.0-7.5

Date Sampled

Type of sample

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

Date analysed - 5/09/2014 5/09/2014 5/09/2014 5/09/2014 5/09/2014 

Sample mass tested g Approx 40g Approx 40g Approx 40g Approx 40g Approx 40g

Sample Description - Pinkish fine 

grain soil

Pinkish fine 

grain soil

Brown fine 

grain soil & 

rocks

Brown 

coarse grain 

soil

Yellow-

brown fine 

grain soil

Asbestos ID in soil - No asbestos 

detected at 

reporting limit 

of 0.1g/kg

No asbestos 

detected at 

reporting limit 

of 0.1g/kg

No asbestos 

detected at 

reporting limit 

of 0.1g/kg

No asbestos 

detected at 

reporting limit 

of 0.1g/kg

No asbestos 

detected at 

reporting limit 

of 0.1g/kg

Trace Analysis - No asbestos 

detected

No asbestos 

detected

No asbestos 

detected

No asbestos 

detected

No asbestos 

detected

Asbestos ID - soils 

Our Reference: UNITS 115575-19 115575-21 115575-25 115575-29

Your Reference ------------- BH03-1 BH03-3 BH04-2 BH04-6

Depth ------------ 0.0-0.3 1.0-1.2 0.3-0.5 4.0-4.5

Date Sampled

Type of sample

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

02/09/2014

Soil

Date analysed - 5/09/2014 5/09/2014 5/09/2014 5/09/2014 

Sample mass tested g Approx 40g Approx 40g Approx 40g Approx 40g

Sample Description - Brown 

coarse grain 

soil & rocks

Grey fine 

grain soil & 

rocks

Brown 

coarse grain 

soil

Yellow-

brown fine 

grain soil

Asbestos ID in soil - No asbestos 

detected at 

reporting limit 

of 0.1g/kg

No asbestos 

detected at 

reporting limit 

of 0.1g/kg

No asbestos 

detected at 

reporting limit 

of 0.1g/kg

No asbestos 

detected at 

reporting limit 

of 0.1g/kg

Trace Analysis - No asbestos 

detected

No asbestos 

detected

No asbestos 

detected

No asbestos 

detected
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Client Reference: CES140707-EPS

Method ID Methodology Summary

  Org-016 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. 

Water samples are analysed directly by purge and trap GC-MS. F1 = (C6-C10)-BTEX as per NEPM B1 

Guideline on Investigation Levels for Soil and Groundwater.

 

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

 

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

GC-FID. 

F2 = (>C10-C16)-Naphthalene as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater 

(HSLs Tables 1A (3, 4)). Note Naphthalene is determined from the VOC analysis.

 

  Org-012 subset Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by 

GC-MS. Benzo(a)pyrene TEQ as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater - 

2013.

 

  Org-005 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by 

GC with dual ECD's.

 

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

GC-ECD.

 

  Metals-020 ICP-

AES

Determination of various metals by ICP-AES. 

 

  Metals-021 CV-

AAS

Determination of Mercury by Cold Vapour AAS. 

 

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

 

  ASB-001 Asbestos ID - Qualitative identification of asbestos in bulk samples using Polarised Light Microscopy and 

Dispersion Staining Techniques including Synthetic Mineral Fibre and Organic Fibre as per Australian Standard 

4964-2004.
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Client Reference: CES140707-EPS

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

vTRH(C6-C10)/BTEXN in 

Soil 

Base ll Duplicate ll %RPD

Date extracted - 4/09/20

14

115575-3 4/09/2014 || 4/09/2014 LCS-3 4/09/2014

Date analysed - 7/09/20

14

115575-3 7/09/2014 || 7/09/2014 LCS-3 7/09/2014

TRH C6 - C9 mg/kg 25 Org-016 <25 115575-3 <25 || <25 LCS-3 76%

TRH C6 - C10 mg/kg 25 Org-016 <25 115575-3 <25 || <25 LCS-3 76%

Benzene mg/kg 0.2 Org-016 <0.2 115575-3 <0.2 || <0.2 LCS-3 76%

Toluene mg/kg 0.5 Org-016 <0.5 115575-3 <0.5 || <0.5 LCS-3 74%

Ethylbenzene mg/kg 1 Org-016 <1 115575-3 <1 || <1 LCS-3 76%

m+p-xylene mg/kg 2 Org-016 <2 115575-3 <2 || <2 LCS-3 77%

o-Xylene mg/kg 1 Org-016 <1 115575-3 <1 || <1 LCS-3 74%

naphthalene mg/kg 1 Org-014 <1 115575-3 <1 || <1 [NR] [NR]

Surrogate aaa-

Trifluorotoluene

% Org-016 99 115575-3 96 || 96 || RPD: 0 LCS-3 85%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

svTRH (C10-C40) in Soil Base ll Duplicate ll %RPD

Date extracted - 04/09/2

014

115575-3 04/09/2014 || 04/09/2014 LCS-3 04/09/2014

Date analysed - 05/09/2

014

115575-3 05/09/2014 || 05/09/2014 LCS-3 05/09/2014

TRH C10 - C14 mg/kg 50 Org-003 <50 115575-3 <50 || <50 LCS-3 89%

TRH C15 - C28 mg/kg 100 Org-003 <100 115575-3 <100 || <100 LCS-3 81%

TRH C29 - C36 mg/kg 100 Org-003 <100 115575-3 <100 || <100 LCS-3 71%

TRH >C10-C16 mg/kg 50 Org-003 <50 115575-3 <50 || <50 LCS-3 89%

TRH >C16-C34 mg/kg 100 Org-003 <100 115575-3 <100 || <100 LCS-3 81%

TRH >C34-C40 mg/kg 100 Org-003 <100 115575-3 <100 || <100 LCS-3 71%

Surrogate o-Terphenyl % Org-003 102 115575-3 95 || 94 || RPD: 1 LCS-3 129%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

PAHs in Soil Base ll Duplicate ll %RPD

Date extracted - 4/09/20

14

115575-3 4/09/2014 || 4/09/2014 LCS-3 4/09/2014

Date analysed - 04/09/2

014

115575-3 4/09/2014 || 4/09/2014 LCS-3 04/09/2014

Naphthalene mg/kg 0.1 Org-012 

subset

<0.1 115575-3 <0.1 || <0.1 LCS-3 121%

Acenaphthylene mg/kg 0.1 Org-012 

subset

<0.1 115575-3 <0.1 || <0.1 [NR] [NR]

Acenaphthene mg/kg 0.1 Org-012 

subset

<0.1 115575-3 <0.1 || <0.1 [NR] [NR]

Fluorene mg/kg 0.1 Org-012 

subset

<0.1 115575-3 <0.1 || <0.1 LCS-3 127%

Phenanthrene mg/kg 0.1 Org-012 

subset

<0.1 115575-3 <0.1 || <0.1 LCS-3 123%

Anthracene mg/kg 0.1 Org-012 

subset

<0.1 115575-3 <0.1 || <0.1 [NR] [NR]

Fluoranthene mg/kg 0.1 Org-012 

subset

<0.1 115575-3 <0.1 || <0.1 LCS-3 128%
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Client Reference: CES140707-EPS

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

PAHs in Soil Base ll Duplicate ll %RPD

Pyrene mg/kg 0.1 Org-012 

subset

<0.1 115575-3 <0.1 || <0.1 LCS-3 130%

Benzo(a)anthracene mg/kg 0.1 Org-012 

subset

<0.1 115575-3 <0.1 || <0.1 [NR] [NR]

Chrysene mg/kg 0.1 Org-012 

subset

<0.1 115575-3 <0.1 || <0.1 LCS-3 123%

Benzo(b,j+k)

fluoranthene 

mg/kg 0.2 Org-012 

subset

<0.2 115575-3 <0.2 || <0.2 [NR] [NR]

Benzo(a)pyrene mg/kg 0.05 Org-012 

subset

<0.05 115575-3 <0.05 || <0.05 LCS-3 129%

Indeno(1,2,3-c,d)pyrene mg/kg 0.1 Org-012 

subset

<0.1 115575-3 <0.1 || <0.1 [NR] [NR]

Dibenzo(a,h)anthracene mg/kg 0.1 Org-012 

subset

<0.1 115575-3 <0.1 || <0.1 [NR] [NR]

Benzo(g,h,i)perylene mg/kg 0.1 Org-012 

subset

<0.1 115575-3 <0.1 || <0.1 [NR] [NR]

Surrogate p-Terphenyl-

d14 

% Org-012 

subset

127 115575-3 120 || 106 || RPD: 12 LCS-3 128%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

Organochlorine 

Pesticides in soil

Base ll Duplicate ll %RPD

Date extracted - 04/09/2

014

115575-3 04/09/2014 || 04/09/2014 LCS-3 04/09/2014

Date analysed - 04/09/2

014

115575-3 04/09/2014 || 04/09/2014 LCS-3 04/09/2014

HCB mg/kg 0.1 Org-005 <0.1 115575-3 <0.1 || <0.1 [NR] [NR]

alpha-BHC mg/kg 0.1 Org-005 <0.1 115575-3 <0.1 || <0.1 LCS-3 118%

gamma-BHC mg/kg 0.1 Org-005 <0.1 115575-3 <0.1 || <0.1 [NR] [NR]

beta-BHC mg/kg 0.1 Org-005 <0.1 115575-3 <0.1 || <0.1 LCS-3 119%

Heptachlor mg/kg 0.1 Org-005 <0.1 115575-3 <0.1 || <0.1 LCS-3 109%

delta-BHC mg/kg 0.1 Org-005 <0.1 115575-3 <0.1 || <0.1 [NR] [NR]

Aldrin mg/kg 0.1 Org-005 <0.1 115575-3 <0.1 || <0.1 LCS-3 126%

Heptachlor Epoxide mg/kg 0.1 Org-005 <0.1 115575-3 <0.1 || <0.1 LCS-3 123%

gamma-Chlordane mg/kg 0.1 Org-005 <0.1 115575-3 <0.1 || <0.1 [NR] [NR]

alpha-chlordane mg/kg 0.1 Org-005 <0.1 115575-3 <0.1 || <0.1 [NR] [NR]

Endosulfan I mg/kg 0.1 Org-005 <0.1 115575-3 <0.1 || <0.1 [NR] [NR]

pp-DDE mg/kg 0.1 Org-005 <0.1 115575-3 <0.1 || <0.1 LCS-3 121%

Dieldrin mg/kg 0.1 Org-005 <0.1 115575-3 <0.1 || <0.1 LCS-3 127%

Endrin mg/kg 0.1 Org-005 <0.1 115575-3 <0.1 || <0.1 LCS-3 124%

pp-DDD mg/kg 0.1 Org-005 <0.1 115575-3 <0.1 || <0.1 LCS-3 132%

Endosulfan II mg/kg 0.1 Org-005 <0.1 115575-3 <0.1 || <0.1 [NR] [NR]

pp-DDT mg/kg 0.1 Org-005 <0.1 115575-3 <0.1 || <0.1 [NR] [NR]

Endrin Aldehyde mg/kg 0.1 Org-005 <0.1 115575-3 <0.1 || <0.1 [NR] [NR]

Endosulfan Sulphate mg/kg 0.1 Org-005 <0.1 115575-3 <0.1 || <0.1 LCS-3 121%

Methoxychlor mg/kg 0.1 Org-005 <0.1 115575-3 <0.1 || <0.1 [NR] [NR]

Surrogate TCMX % Org-005 101 115575-3 91 || 92 || RPD: 1 LCS-3 106%
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Client Reference: CES140707-EPS

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

PCBs in Soil Base ll Duplicate ll %RPD

Date extracted - 04/09/2

014

115575-3 04/09/2014 || 04/09/2014 LCS-3 04/09/2014

Date analysed - 04/09/2

014

115575-3 04/09/2014 || 04/09/2014 LCS-3 04/09/2014

Arochlor 1016 mg/kg 0.1 Org-006 <0.1 115575-3 <0.1 || <0.1 [NR] [NR]

Arochlor 1221 mg/kg 0.1 Org-006 <0.1 115575-3 <0.1 || <0.1 [NR] [NR]

Arochlor 1232 mg/kg 0.1 Org-006 <0.1 115575-3 <0.1 || <0.1 [NR] [NR]

Arochlor 1242 mg/kg 0.1 Org-006 <0.1 115575-3 <0.1 || <0.1 [NR] [NR]

Arochlor 1248 mg/kg 0.1 Org-006 <0.1 115575-3 <0.1 || <0.1 [NR] [NR]

Arochlor 1254 mg/kg 0.1 Org-006 <0.1 115575-3 <0.1 || <0.1 LCS-3 123%

Arochlor 1260 mg/kg 0.1 Org-006 <0.1 115575-3 <0.1 || <0.1 [NR] [NR]

Surrogate TCLMX % Org-006 [NT] 115575-3 91 || 92 || RPD: 1 LCS-3 86%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

Acid Extractable metals 

in soil

Base ll Duplicate ll %RPD

Date digested - 04/09/2

014

115575-3 04/09/2014 || 04/09/2014 LCS-8 04/09/2014

Date analysed - 04/09/2

014

115575-3 04/09/2014 || 04/09/2014 LCS-8 04/09/2014

Arsenic mg/kg 4 Metals-020 

ICP-AES

<4 115575-3 6 || 10 || RPD: 50 LCS-8 100%

Cadmium mg/kg 0.4 Metals-020 

ICP-AES

<0.4 115575-3 <0.4 || <0.4 LCS-8 105%

Chromium mg/kg 1 Metals-020 

ICP-AES

<1 115575-3 6 || 11 || RPD: 59 LCS-8 105%

Copper mg/kg 1 Metals-020 

ICP-AES

<1 115575-3 17 || 27 || RPD: 45 LCS-8 105%

Lead mg/kg 1 Metals-020 

ICP-AES

<1 115575-3 12 || 21 || RPD: 55 LCS-8 103%

Mercury mg/kg 0.1 Metals-021 

CV-AAS

<0.1 115575-3 <0.1 || <0.1 LCS-8 91%

Nickel mg/kg 1 Metals-020 

ICP-AES

<1 115575-3 6 || 15 || RPD: 86 LCS-8 104%

Zinc mg/kg 1 Metals-020 

ICP-AES

<1 115575-3 27 || 65 || RPD: 83 LCS-8 103%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Acid Extractable metals in 

soil

Base + Duplicate + %RPD

Date digested - [NT] [NT] 115575-29 04/09/2014

Date analysed - [NT] [NT] 115575-29 04/09/2014

Arsenic mg/kg [NT] [NT] 115575-29 77%

Cadmium mg/kg [NT] [NT] 115575-29 71%

Chromium mg/kg [NT] [NT] 115575-29 72%

Copper mg/kg [NT] [NT] 115575-29 87%

Lead mg/kg [NT] [NT] 115575-29 73%

Mercury mg/kg [NT] [NT] 115575-29 75%

Nickel mg/kg [NT] [NT] 115575-29 #
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Client Reference: CES140707-EPS

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Acid Extractable metals in 

soil

Base + Duplicate + %RPD

Zinc mg/kg [NT] [NT] 115575-29 75%
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Client Reference: CES140707-EPS

Report Comments:

Asbestos: A portion of the supplied sample was sub-sampled for asbestos analysis according to

Envirolab procedures. We cannot guarantee that this sub-sample is indicative of the entire sample.

Envirolab recommends supplying 40-50g of sample in its own container. 

Acid Extractable Metals in Soil: The laboratory RPD acceptance criteriae 

has been exceeded for 115575-3 for Cr, Pb, Ni, Zn. Therefore a triplicate result has 

been issued as laboratory sample number 115575-32.

METALS_S:# Percent recovery is not possible to report due to the inhomogeneous nature 

of the element/s in the sample/s.  However an acceptable recovery was 

obtained for the LCS.

Asbestos ID was analysed by Approved Identifier: Paul Ching

Asbestos ID was authorised by Approved Signatory: Paul Ching

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested

NA: Test not required RPD: Relative Percent Difference NA: Test not required

<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: CES140707-EPS

Quality Control Definitions

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

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. 

Duplicate : This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

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

Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix 

spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. 

LCS (Laboratory Control Sample) : This comprises either a standard reference material or a control matrix (such as a blank

sand or water) fortified with analytes representative of the analyte class. It is simply a check sample. 

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds

which are similar to the analyte of interest, however are not expected to be found in real samples.

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency

to meet or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix

spike recoveries for the batch were within the laboratory acceptance criteria.

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

generally extracted during sample extraction.

Spikes for Physical and Aggregate Tests are not applicable.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140%

for organics and 10-140% for SVOC and speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 

1 in 20 samples respectively, the sample volume submitted was insufficient in order to satisfy

laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical

holding times (THTs), the analysis has proceeded. Where analytes are on the verge

of breaching THTs, every effort will be made to analyse within the THT

or as soon as practicable.
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