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EXECUTIVE SUMMARY

Aargus Pty Ltd (Aargus) was appointed by Skylife Coward Pty Limited (the ‘client’) to

undertake a Site Investigation within the property located at 253 Coward Street, Mascot NSW

(the ‘site’). The site is proposed for the demolition of the current structures and development

into a commercial building with basement car parking and deep soil landscaping areas.

At the time of the inspection (27th October 2018 & 15th February 2020), the site was used for

commercial purposes, and occupied by a Trans Hino truck dealer office and workshop

building along the eastern boundary and then a car parking area.

The land title information provided suggested that the site was initially owned by private

individuals between 1912 and 1950 and then was used by different companies. In 2018, the

site was transferred to the Skylife Coward Street Pty Ltd the current owner.

Aerial photography indicated that the land use of the site appeared to have been residential

from at least 1930 to 1970 and subsequently re-developed for commercial land used between

1970 to the current date. The general land use of immediate site vicinity seems to have been

vacant land with potential market gardening activities and low density residential to the north

and south between 1930 and 1943. From 1970, the general land use of the surrounding

properties seems to have been consistently commercial/industrial to the current date, with

commercial/industrial development appearing to increase between 1991 to 2018.

The findings of the assessment indicated the following areas of potential environmental

concern, those being: imported fill materials, concrete and bitumen car park and driveway

areas where leaks and spills from cars may have occurred, oil waste and combustible liquid

C2 tanks storage area within the Hino’s workshop warehouse, current and previous site

usage, potential use of pesticide, and asbestos based building materials.
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The soil assessment revealed the following:

All of heavy metals concentrations from the soil samples analysed met their

respective assessment criteria under the HIL ‘D’, EILs and site derived EILs.

The TRH, BTEX, naphthalene and/or benzo(a)pyrene concentrations from the

samples were below the HSL’D’, ESLs for a commercial and industrial land use and

the Management Limits for a commercial and industrial land use.

The PAH, OC, PCB, Phenols and/or Cyanide concentrations were below the HIL’D’,

ESLs for a commercial and industrial land use and/or the EILs for a commercial and

industrial land use.

VOCs concentrations were below the laboratory PQL and below the HIL’D’ for a

commercial and industrial land use.

No asbestos fragments were observed during the site inspection.

No asbestos fibres were detected in the soil samples analysed.

The groundwater assessment revealed the following:

Collected groundwater samples were tested for contaminants of concern: heavy

metals, total petroleum hydrocarbons, polycyclic aromatic hydrocarbons and phenols.

All the results were below the guideline criteria for fresh water, marine water and

drinking water criteria.

GWD1 (a duplicate sample of GW3) had elevated zinc at concentrations above

ANZECC 2000 guidelines for fresh waters. As the site is located within an industrial

area and concentrations of all up-gradient wells are similar, it is considered that the

concentration of zinc in groundwater at the site can be attributed to background levels

of the area.
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Based on the results of this investigation it is considered that the risks to human health and

the environment associated with the soil and groundwater contamination at the site are

negligible within the context of the proposed use of the site for development into a

commercial building with basement car parking and deep soil landscaping areas.

The site is therefore considered to be suitable for the proposed use.

Any soils requiring removal from the site, as part of future site works, should be classified in

accordance with the “Waste Classification Guidelines, Part 1: Classifying Waste” NSW EPA

(2014).
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1 INTRODUCTION

1.1 Background

Aargus Pty Ltd (Aargus) was appointed by Skylife Coward Pty Limited (the ‘client’) to

undertake a Detailed Site Investigation within the property located at 253 Coward Street,

Mascot NSW (the ‘site’). The location of the property is presented in Figure 1 of Appendix

A.

It is understood that the site is proposed for the demolition of the current structures and

development into a commercial building with one level of basement car parking and deep soil

landscaping areas. A copy of the proposed development plans is included in Appendix Q.

1.2 Objective

The primary objectives of this report are as follows:

Identify potential areas where contamination may have occurred from current

activities;

Identify potential contaminants associated with potentially contaminating activities;

Assess the potential for soils and groundwater to have been impacted by current

activities;

Provide a Site Investigation report based on its current condition and the findings of

this investigation; and

Assess the suitability of the site for redevelopment into a commercial building with

one level of basement car parking and deep soil landscaping areas, based on its

current condition and the findings of this investigation.
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1.3 Scope of Works

The scope of works for this report includes:

Review of the physical site setting and site conditions based on a site inspection,

including research of the location of sewers, drains, holding tanks and pits, spills,

patches of discoloured vegetation, etc. (where applicable);

Research and review of the information available, including current and historical

titles information, review of aerial photographs, groundwater bore searches, EPA

notices, anecdotal evidence, site survey and site records on waste management

practices;

Development of a preliminary Conceptual Site Model (CSM) to demonstrate the

interactions between potential sources of contamination, exposure pathways and

human/ecological receptors identified;

A targeted soil boring/sampling investigative study – formulating and conducting a

sampling plan and borehole investigation;

Groundwater monitoring well installation and groundwater sampling;

Laboratory analysis and results from sample analysis – findings and comparison to

regulatory guidelines;

Field and laboratory Quality Assurance/Quality Control (QA/QC); and

Recommendations for additional investigations should any data gaps be identified or

possible strategies for the management of the site, where relevant.

This report was prepared with reference to the NSW Environment Protection Authority

(EPA) "Guidelines for Consultants Reporting on Contaminated Sites" (2011).



9th March 2020
Detailed Site Investigation, Ref: ES7399-Rev1
Property: 253 Coward Street, Mascot NSW Page 15 of 73

© Aargus Pty Ltd

2 SITE IDENTIFICATION AND DESCRIPTION

2.1 Site Identification

Site identification information and land use is summarised in the table below.

Table 1: Site Identification

Lot and DP Number (Address) * Lot 1 in DP104795 (253 Coward Street, Mascot NSW)

Coordinates * NW: Latitude: -33.92405853, Longitude: 151.183986037

Approx. Site Area 4,047m2

Parish Botany

County Cumberland

Local Government Area Bayside

Current Land Zoning** B5 – Business Development

Current Site Owner Skylife Cowards Pty Ltd

Site End Users Workers, Visitors

Notes: * refer to https://maps.six.nsw.gov.au/

** refer to refer Section 149 Planning Certificate included in Appendix G

* ** refer to NSW department of land title office included in Appendix D

The site boundary and Lot and DP numbers are presented in Figure 2 of Appendix A.
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2.2 Site Inspection

A site visit was carried out on the 27th October 2018 by an Aargus field scientist to inspect the

site for any potential sources of contamination and document any observations made

regarding the current site conditions. At the time of the site inspection, the following

observations were made with the site features presented in Figure 3 of Appendix A and the

site photographs are included in Appendix C.

The site is rectangular in shape, with an approximate total area of 4,047m2

An Adtrans Hino workshop and two-storey office building occupied one third of the

site along the eastern boundary.

The Adtrans Hino office building was a two-storey building with the workshop

constructed of brick with a colorbond roof adjacent to it and was utilised for truck

services and repairs.

Access to the workshop was via metal garage doors facing west.

The workshop was concrete covered. Major oil staining was noted at the time of the

inspection on the surface of the concrete.

Multiples metal shelves were observed in various places to store tools and equipment.

Two large metal shipping containers were noted in the south eastern corner within the

workshop. One of the containers was used to store tools and equipment. The second

container was locked at the time of the inspection.

An excavated pit was noted in the centre of the workshop and used for storage of one

waste oil tank and two combustible liquid C2 tanks. In addition, one 200 litre oil drum

and multiple oil and liquid containers were noted inside the pit. The pit was observed

to be concrete covered.

200 litres oil drums were noted in various places in the eastern and middle portions of

the workshop.

The remainder of the site in the front was concrete covered, with exception of a

bitumen covered area in the north eastern corner and along the southern boundary.

The concrete and bitumen areas were used to park trucks. The concrete and bitumen

were generally in good condition with some cracks on the surface.

Metal skip bins were noted in the southern portion of the site.

Small garden bed areas were observed in the western side of the site.
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Access to the site was via metal entrance gate from Kent Road from the west side of

the site.

The site boundaries were defined by Coward Street to the north, No.2 Chalmers

Crescent to the south, Kent Road to the west and a commercial building to the east.

Major oil staining was observed on the concrete surfaces.

Another inspection was carried out on the Saturday 15th February 2020 by an Aargus site

engineer. No apparent changes were observed on site comparing to the site condition noted in

2018.

2.3 Topography and Surface Water Drainage

The following observations were made during the site inspection carried out on both 27th

October 2018 and 15th February 2020:

The site topography is generally flat, with Chalmers Crescent slightly sloping to the

west.

According to the topographic map of Mascot, the general slope of the area is towards

the western side of the site.

Stormwater runoff from the site is expected to flow to the stormwater drains on site

and/or along Chalmers Crescent and Kent Road.
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2.4 Surrounding Land Uses

The surrounding land uses identified are described in the table below:

Table 2: Surrounding Land Uses

No.253 Coward Street
Orientation Description
North Coward Street/ high density residential & commercial

East Bridgestone car and 4WD centre

South No.2 Chalmers Crescent/ Chalmers Crescent

West Kent Road / Totally Workwear Mascot and Thrifty offices



9th March 2020
Detailed Site Investigation, Ref: ES7399-Rev1
Property: 253 Coward Street, Mascot NSW Page 19 of 73

© Aargus Pty Ltd

3 SITE HISTORY

3.1 Land Titles

A review of historical documents held at the NSW Department of Lands offices was

undertaken to identify the current and previous land owners, and potential land uses. The

results of the title search are summarised in the following table.

Table 3: Land Title Information

Year Lot 1 in DP104795 (253 Coward Street, Mascot NSW)
2018-Current Skylife Coward Pty Ltd
1997-2018 TNT Properties NSW Pty Ltd
1993-1997 TNT Properties NSW Pty Ltd
1988-1993 MIFF Pty Ltd
2017-2022 (Lease) Adtrans Hino Pty Ltd
2006-2016 (Lease) David Best Truck Repairs Pty Ltd
2003-2006 (Lease) David Best Truck Repairs Pty Ltd
1999-2003 (Lease) Mack Trucks Australia Pty Ltd
1991-1994 (Lease) Boral Tyres Pty Ltd

Prior: Vol. 710297, Fol. 186
1991-1988 TNT Properties NSW Pty Ltd
1966-1991 Mascot Investments Pty Ltd

Prior: Vol. 7005, Fol. 227
1955-1966 The Murchison Estate Pty Ltd

Prior: Vol. 6199, Fol. 175
1950-1955 The Murchison Estate Pty Ltd

Prior: Vol. 2248, Fol. 66
1948-1950 Rose Winterbottom
1912-1948 Rose Winterbottom

In summary, the land title information provided suggested that No.253 Coward Street was

initially owned by private individuals between 1912 and 1950 and then was used by different

companies. In 2018, the site was transferred to the Skylife Coward Street Pty Ltd the current

owner.

The operations of the listed companies (where available) have been compiled from an

internet search and will further identify possible land uses at the time of ownership and/or

lease and include the following:
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TNT Properties NSW Pty Ltd: is a property development and consulting firm.

Adtrans Hino Pty Ltd: is a new and used Hino trucks, finances and services

Mack Trucks Australia Pty Ltd: is a truck dealer.

Boral Tyres Pty Ltd: listed as sale and fitting tyres company.

A copy of the historical land titles information can be found in Appendix B.

3.2 Aerial Photographs

Selected aerial photographs obtained from the NSW Department of Lands were reviewed to

describe the site features and surrounding areas at various timelines. A summary of the

review is presented in the table below.

Table 4: Summary of Historical Aerial Photos

Year Site Surrounding areas

1930 The site comprised of building structures in

the north, north east and along the western

boundary. The remainder of the site appeared

to be vacant land. However, it was noted that

photo resolution was of very poor quality

N: A road, then vacant land

S: Vacant land

E: Building structures

W: A road, then some building structures &

vacant land

1943 The site layout appeared to be similar to that

observed in 1930. The entire site was

occupied by residential houses.

N: A road, the vacant land with potential market

gardening activities are visible

S: Vacant land, with potential market gardening

activities are visible

E: Low density residential

W: A road, then low density residential

1970 All previous structures are gone. The site is

comprised of two main large structures

located in the eastern portion of site. A few

other small structures also were noted along

the western boundary. The remainder of the

site appeared to be vacant.

N: A road, then vacant land. Market gardening

activities no longer visible

S: Market gardening activities no longer visible

E: House structure is gone

W: A road, then new commercial development
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Year Site Surrounding areas

1991 It seems that the entire site is occupied by

buildings. However, it was noted that the

photo resolution was of very poor quality.

N: New commercial development

S: New commercial/industrial warehouses

development

E: New commercial/industrial development

W: New Commercial/industrial development

2020 The site is comprised of a large warehouse

along the eastern boundary. The remainder of

the site is either concrete and/or bitumen

covered.

N: A road, then a new high density residential

S: Commercial/industrial warehouse

E: Commercial/industrial

W: A road, then commercial/industrial

In summary, land use of the site appeared to have been residential from at least 1930 to 1970

and subsequently re-developed for commercial land used between 1970 to the current date.

The general land use of immediate site vicinity seems to have been vacant land with potential

market gardening activities and low-density residential to the north and south between 1930

and 1943. From 1970, the general land use of the surrounding properties seems to have been

consistently commercial/industrial to the current date, with commercial/industrial

development appearing to increase from 1991 to 2018. After 2010s, the area to the north of

the site appeared to be redeveloped for high density residential uses.

Copies of current and historical aerial photographs are presented in Appendix D.
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3.3 EPA Records

3.3.1 CLM Act 1997

The NSW EPA publishes records of contaminated sites under Section 58 of the Contaminated

Land Management (CLM) Act 1997. The notices relate to investigation and/or remediation

of site contamination considered to pose a significant risk of harm under the definition in the

CLM Act. However, it should be noted that the EPA record of Notices for Contaminated

Land does not provide a record of all contaminated land in NSW.

The subject site is not on the list of NSW contaminated sites notified to EPA, however there

are three (3) sites listed within the Mascot area. Former Mascot Galvanising was located

within 850m to the south east of the site. There are five (5) current and two (2) former notices

related to this property. A former Shell Service Station Mascot was located within 1.4km to

the north east of the site. The latest notice issued in 2020 suggested that the service station is

no longer significantly contaminated to warrant regulation under the CLM Act. Mascot

Pioneer Plating was located within 500m to the north west of the site. There is one (1) current

notice related to this site.

Copies of the EPA records are included in Appendix E.

3.3.2 POEO Register

A search of the POEO Register revealed that the site was not listed. A copy of the POEO

register search is included in Appendix E.

3.4 SafeWork NSW Records

A search of the Stored Chemical Information Database (SCID) for licences to keep dangerous

goods at the site was conducted on the 5th March 2020. The search suggested that there was

no record pertaining to the storage of hazardous chemicals on the site.

A copy of the SafeWork search is included in Appendix P.
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3.5 Section 149 Certificates

The Planning Certificate – Section 149 (2) of the Environmental Planning & Assessment Act

1979 for the site was obtained by the client and provided to Aargus for review. A summary

of the information pertaining to the site is provided below:

The site is zoned B5 – Business Development.

Complying Developments under the General Housing Code may not be carried out on

the land.

The land is identified on an Acid Sulfate Soils map as being Class 1 or Class 2.

The land does not include or comprise critical habitat.

The land is not within a conservation area.

The land is not an item of environmental heritage.

The land is not within a proclaimed mine subsidence district.

The subject property is located within a 25-30 ANEF contour under the Australian

Noise Exposure Forecast 2033 (ANEF).

The land subject has not been identified on Council’s bush fire prone land map.

The land is not biodiversity certified land.

Loose Fill Asbestos Insulation registration does not apply to the subject site.

The land is not subject to any biobanking agreement.

The land is not affected by a property vegetation plan under the Native Vegetation Act

2003.

The land has no matters relating to the Contaminated Land Management Act, 1997.

Copies of the certificates are included in Appendix F.

3.6 Industrial Processes and Products Manufactured

Based on the historical record available and the site inspection, industrial processes and/or

products manufacturing activity would have previously occurred on site was by Adtrans Hino

workshop.
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3.7 Former Chemical Storage and Transfer Areas

Based on the site inspection, one waste oil tank and two combustible liquid C2 tanks were

kept within an excavated concrete covered pit inside the Hino’s workshop.

3.8 Product Spill & Loss History

The entire of the site is currently either occupied by a warehouses and office buildings and/or

sealed surfaces. At the time of the inspections, the sealed surfaces of the concrete slab were in

generally good condition with some cracks observed. In addition, there were minor visible

signs of oil and/or chemical staining, indicating that any surface spills (if they did occur at

all) were cleaned up immediately and did not appear to penetrate the existing slab. Major oil

staining noted on the concrete surface inside the Hino’s workshop warehouse.

3.9 Discharges to Land, Water and Air

Based on POEO register search, the site was not issued with any Environmental Protection

Licence under Section 55 of Protection of the Environmental Operation Act to discharge any

pollution into land, water or air.

3.10 Complaint History

No complaints were noted for the site.

3.11 Historical Use of Adjacent Land

Based on the aerial photographs, general land use of immediate site vicinity seems to have

been vacant land with potential market gardening activities and low-density residential to the

north and south between 1930 and 1943. From 1970, the general land use of the surrounding

properties seems to have been consistently commercial/industrial to the current date, with

commercial/industrial development appearing to increase between 1991 to 2020.



9th March 2020
Detailed Site Investigation, Ref: ES7399-Rev1
Property: 253 Coward Street, Mascot NSW Page 25 of 73

© Aargus Pty Ltd

3.12 Discussion and Summary of Site History

Based on available information, the site historical usage is summarised as follows:

Land title documents suggested that No.253 Coward Street was initially owned by

private individuals between 1912 and 1950 and then was used by different companies.

In 2018, the site was transferred to the Skylife Coward Street Pty Ltd the current

owner.

Aerial photographs indicate the land use of the site appeared to have been residential

from at least 1930 to 1970 and subsequently re-developed for commercial land used

between 1970 to the current date.

The general land use of immediate site vicinity seems to have been vacant land with

potential market gardening activities and low density residential to the north and south

between 1930 and 1943. From 1970, the general land use of the surrounding

properties seems to have been consistently commercial/industrial to the current date,

with commercial/industrial development appearing to increase between 1991 to 2018.

After 2010s, the area to the north of the site appeared to be redeveloped for high

density residential uses.

A search of the POEO Register search of the POEO Register revealed that the site

was not listed.

There were three (3) sites listed on the NSW EPA database within the Mascot area,

however, are not considered to be impacting on the site.

The land is identified on an Acid Sulfate Soils map as being Class 1 or Class 2.

The land has no matters relating to the Contaminated Land Management Act, 1997.

SafeWork search suggested no record was located for the storage of hazardous

chemicals on site.
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4 ENVIRONMENTAL SETTING

4.1 Sensitive Environmental Receptors

The nearest down-gradient watercourses are Alexandra Canal (approximately 590m to the

west) which eventually discharges to Botany Bay located approximately 2.7km to the south

of the site.

Other sensitive receptors are Mascot Oval located approximately 430m to the east of the site

and Sydney domestic airport located approximately 270m to the southeast of the site.

4.2 Geology

The Geological Map of Sydney (Geological Series Sheet 9130, Scale 1:100,000, 1983),

published by the Department of Mineral Resources indicates the residual soils within the site

to be underlain by Quaternary Age soils consisting of medium to fine grained “marine” sand

with podsols.

4.3 Soil

Soil Landscape Map of Sydney (soil Landscape Series Sheet 9130, Scale 1:100,000, 2002),

prepared by the Soil Conservation Service of NSW, indicates that the site is located within

the Blacktown landscape area and typically consists of highly plastic and relatively

impermeable residual soil.

4.4 Acid Sulfate Soils

To determine whether there is a potential for acid sulphate soils to be present at the site,

reference was made to the NSW Department of Land & Water Conservation (DLWC) Acid

Sulphate Soil Risk Maps (Edition Two, December 1997, Scale 1:250,000), specifically Map

No. 93 – “Botany Bay”. A review of the map indicated that the site located within the

“Disturbed Terrain”. Soil Investigations are required to assess these areas for acid sulfate

potential.
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The NSW Government Planning & Environment website (https://www.planningportal.nsw.gov.au/find-a-

property/1886405_253_Coward_Street_1_Mascot_DP104795) states that the site is in a Class 2 on the Acid

Sulfate Soil Map.

During the field work, Aargus investigated the acid sulphate soils condition beneath the site,

with a summary provided below:

The test results indicated the pHf values of the tested samples were greater than 4 units

in all the recovered samples, which indicates the recovered soil samples from the

boreholes drilled at this site did not contain Actual Acid Sulfate Soil (AASS).

The test results indicated the pHfox values of the tested samples were greater than 5

units in the majority of the recovered samples.

All the samples from five (5) boreholes were submitted to the laboratory for SPOCAS

analysis, with the results indicating that Potential Acid Sulfate Soils are present within

the site at the most north-eastern corner of the site. Reference should be made to the

Acid Sulfate Soils Management Plan (Ref: ES7399/2 dated 9th March 2020) report

prepared by Aargus for further details in regards to the works undertaken within the

site.

4.5 Hydrogeology

Based on available information, our desktop study indicates that groundwater from site is

likely to be flowing towards Alexandra Canal approximately 590m to the west of the site.

A search of the Department of Natural Resources (DNR) borehole database information

revealed thirty-six (36) groundwater bores within a 500m radius of the site. A summary of the

five (5) closest groundwater bores provided by the registered groundwater bore record search

is provided in the following table.
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Table 5: Summary of Registered Groundwater Bore Records

GW Bore ID Approximate
Location

Intended
Purpose

Dep
th
(m
bgl)

Standing
Water Level
(m bgl)

Water Bearing
Zones

Salinity
( S/cm)

GW027248 72m NE Industrial 4.80 2.40 Unconsolidated -
GW112218 73m NE Industrial 4.80 2.40 Unconsolidated -
GW112217 276 W Monitoring 4.10 - - -
GW112219 299m NW Monitoring 4.0 - - -
GW112651 252m NE Dewatering 6.0 - - -

The registered groundwater bores within a 500mm radius of the site were located up-gradient

and down-gradient and used for industrial and monitoring purposes and were unlikely to be

used for human consumption since the site is not located within the SEPP boundary for the

Sydney Drinking Water Catchment.

A copy of the groundwater bore search records can be found in Appendix G.

4.6 Summary of Local Meteorology

The monthly rainfall of the local area can be represented by the data collected by Bureau of

Meteorology (BOM) from the rainfall gauge located in Sydney Airport AMO, which is

located approximately 13.3km north east of the site. Records indicate that the annual mean

rainfall from 1929 to 2020 is 1077.4mm.

Reference can be made to Appendix H – Local Meteorology.
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5 AREAS OF POTENTIAL ENVIRONMENTAL CONCERN

Based on the site inspection, site history, previous reports and review of available

information from the desktop study, the potential Areas of Environmental Concern (AEC)

and their associated Contaminants of Concern (CoC) for the site were identified. These are

summarised in the following table.

Table 6: Summary of Potential Areas and Contaminants of Concern

Potential
AEC

Potentially
contaminating
activity

Potential
CoCs

Potentially
Impacted
Medium

Likelihood
of Site
Impact

Justification

Entire site Importation of fill
material from unknown
origin.

Metals,
TPH,
BTEX,
PAH, OCP,
PCB,
Phenols,
Cyanides,
Asbestos

Soil Low Based on the site
observations, the
presence of imported
fill material is likely to
be minimal.

Current and previous
site usage

Metals,
TPH,
BTEX,
PAH, OC,
PCB,
Phenols,
Cyanides &
VOCs

Soils Low The entire site is either
occupied by buildings
or is concrete/bitumen
covered, which was in
generally good
condition with some oil
staining and cracks on
the surface.

Potential for pesticides
to have been sprayed or
injected on or
underneath concrete
slabs

OCP Low If use of OCPs has
occurred, the impact is
likely to have been
localised and limited to
the topsoil layer.

Waste oil
tanks and
combustible
liquid tanks

Leaks / spillages from
fuel/chemicals/waste
oil/lubricant tanks or
containers or vehicles

Metals,
TPH,
BTEX,
PAH,
Phenols &
VOCs

Soils Low The workshop was
concrete covered with
minor crack. Major
staining was noted on
the surface.

Driveways
and parking
areas

Leaks from the
vehicles

Metals,
TPH,
BTEX,
PAH

Soils Low Oil staining noted on
the sealed surfaces
especially inside the
Hino’s workshop. Some
cracks were also
observed.
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Potential
AEC

Potentially
contaminating
activity

Potential
CoCs

Potentially
Impacted
Medium

Likelihood
of Site
Impact

Justification

Former and
Present
Building
Structures

Potential
Asbestos/Fibro
Features

Asbestos Low If currently present,
these will be removed
by licensed contractors.
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6 DATA QUALITY OBJECTIVES

6.1 Step 1 – State the Problem

6.1.1 Problem Statement

The site is proposed for redevelopment into a commercial building with basement car parking

and deep soil landscaping areas. As part of the DA application, it is a Council requirement

that a site investigation report be prepared by a consultant to assess whether the site is

suitable for the proposed development.

However, the desktop study identified some areas of potential environmental concern in

relation to imported fill materials, concrete and bitumen car park and driveway areas where

leaks and spills from cars may have occurred, oil waste and combustible liquid C2 tanks

storage area within Hino’s workshop warehouse, current and previous site usage, potential

use of pesticide, and asbestos based building materials, which may pose risks to human and

environmental receptors.

6.1.2 Objectives

The objectives of the report are:

To assess the potential for the soils and groundwater to have been impacted by current

and historical contaminating activities;

Provide a report based on its current condition and the findings of this investigation;

and

Assess the suitability of the site for redevelopment into a commercial building with

basement car parking and deep soil landscaping areas.
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6.1.3 Project Team

The nominated core project team and their responsibilities are listed in the table below.

Table 7: Project Team and Responsibilities

Project TeamMember Responsibilities
Mark Kelly – Principal Environmental Geologist Technical Review
Setareh Kazimi – Environmental Scientist Field Representative and Report Author
Ningye Zhang – Environmental Engineer Field Representative and Report Author

6.2 Step 2 - Identify the Decisions of the Study

The decisions required to address the contamination problem are as follows:

Is soil and groundwater contamination present within the areas of potential

environmental concern identified?

Is soil and groundwater contamination likely to present an unacceptable risk of harm

to humans or the terrestrial and aquatic environments?

Is the site currently suitable for redevelopment into a commercial building with deep

soil landscaping?

Is there a potential for onsite/offsite migration issues?

If not, does the site require further investigation and/or remediation works?
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6.3 Step 3 - Identify Information Inputs

The following information is required for input into the decisions identified in Step 2:

Identification of potential areas and contaminants of concern as detailed in Section 5

of this report;

Selection of soil and groundwater assessment criteria from appropriate guidelines as

detailed in Section 8 of this report;

Collection of soil and groundwater samples from site;

Headspace analysis for screening of VOCs present within soils using a PID;

Measurement of groundwater quality parameters including pH, temperature, redox

potential, electrical conductivity and dissolved oxygen; and

Comparison and interpretation of results again the adopted soil and groundwater

assessment criteria.

6.4 Step 4 – Define the Study Boundaries

The spatial and temporal aspects of the investigation area that the data must represent to

support the decisions identified in Step 2 are as follows:

The lateral extent of the study boundary is defined by the site boundaries as shown in

the Site Location Plans (refer to Figure 1).

The vertical extent of the study boundary is defined by the depth of the natural soil

some boreholes to a depth of approximately 7.1 metres below the ground surface.

The vertical extent of the study boundary is defined by the depth of the groundwater

in GW3/BH14 to a depth of approximately 4.3 metres below the ground surface.

6.5 Step 5 – Develop the Analytical Approach

The acceptable limits for laboratory QA/QC parameters are shown in the table below and are

based upon the laboratory reported acceptable limits and those stated within the NEPM 2013

Guidelines.
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Table 8: Acceptable Limits for QC Samples

Type of QC Sample Control Limit
FIELD

Rinsate Blanks Analytes <LOR
Intra-Laboratory Duplicates RPD’s <50%
Inter-Laboratory Duplicates RPD’s <50%
Trip Blanks Volatiles <LOR
Trip Spike Recovery >70%

LABORATORY
Method Blanks < Laboratory LOR

Matrix Spike
Recovery targets:

Metals: 70% to 130%
Organics: 60% to 140%

Laboratory Duplicate RPD’s <50%
Laboratory Control Samples Recovery targets: 60% to 140%
Surrogate Spike Recovery targets: 60% to 140%

The following conditions should be adopted:

If the control limits are exceeded, then an assessment of the significance of the results

should be carried out;

If the results of the DQI assessment indicate that the data set is reliable, then the data

set will be deemed to be acceptable for the purposes of the investigation; and

If the measured concentrations of soil and groundwater samples analysed meet their

respective validation criteria, then no additional assessment is required is required.

6.6 Step 6 - Specify Limits on Decision Errors

There are two types of decision errors:

Sampling errors, which occur when the samples collected are not representative of

the conditions within the investigation area; and

Measurement errors, which occur during sample collection, handling, preparation,

analysis and data reduction.
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These errors may lead to following (null hypothesis):

Deciding that the site is not suitable for the proposed development when it actually is

(Type I error);

Deciding that the site is suitable for the proposed development when it is actually not

(Type II error);

Deciding that the risks to human health from soil vapour concentrations are high and

require further management or remediation, when the risks are actually low (Type I

error); and

Deciding that the risks to human health from soil vapour concentrations are low and

requires no further management, when the risks are actually high (Type II error).

A 5% significance level has been selected for Type I errors on the basis that 95% of the data

set will satisfy the DQIs. Therefore, the acceptable limit of the decision errors is based on a

5% probability of the hypothesis being incorrect. An assessment will be made as to the

likelihood of a decision error being made based on:

The acceptable limits for inter/intra laboratory duplicate sample comparisons as

specified in Step 5 of the DQOs; and

The acceptable limits for laboratory QA/QC parameters are based upon the laboratory

reported acceptable limits and those stated within the NEPM Guidelines.

If the concentration of a particular contaminant of concern exceeds its assessment criteria,

then a further assessment is required to address the significance of the result. Statistical

analysis based on 95% UCL may be used to assess the significance of the data provided the

following conditions are met:

the arithmetic mean of the data set must be less than its respective threshold level; that

is, it is acceptable for individual results to exceed its respective threshold level, but

the cumulative mean of the data set of soil sample results must not exceed the

threshold level;
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the standard deviation of the data set is less than 50% of the relevant threshold level;

and

no individual sample result should be greater than 250% of the relevant threshold

level.

6.7 Step 7 - Optimise the Design for Obtaining Data

The optimum design for obtaining data in order to achieve the Data Quality Objectives is as

follows:

Only NATA-accredited environmental testing laboratories will be commissioned to

analyse soil and groundwater samples and will implement a quality control plan

conforming to the NEPM (Assessment of Site Contamination) Measure Schedule B(3)

Guidelines for Analysis of Potentially Contaminated Soils;

An assessment of the Data Quality Indicators to determine if the field procedures and

laboratory analytical results are reliable;

The investigation will be carried out by an experienced and qualified Environmental

Scientist, who is trained in sampling at contaminated sites in accordance with Aargus

protocols based on best practice industry standards;

Collection of QA/QC samples at frequencies prescribed in the NEPM Guidelines; and

In accordance with the NSW EPA “Sampling Design Guidelines” (September 1995) a

minimum of twelve (12) sampling points for a site area of 4,047m² is required.

Aargus previous collected soil samples from ten (10) boreholes drilled systematically

from across the site during the 2018 investigation. An additional two sampling points

targeting the environmental concerns (in the vicinity of the waste oil tank) has been

adopted in the 2020 investigation in order to meet the guideline requirements.
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7 DATA QUALITY OBJECTIVES

7.1 General

The five Data Quality Indicators (DQIs) comprising completeness; comparability;

representativeness; precision and accuracy provide an assessment of the reliability of field

procedures and laboratory analytical results in accordance with the ‘Guidelines for the NSW

Site Auditor Scheme (3rd Edition), 2017. These are addressed in the following sub-sections.

7.2 Completeness

Data Completeness is a measure of the amount of useable data (expressed as %) from a data

collection activity. The completeness is equal to the percentage of valid quality assurance

and quality control results.

The assessment should address the following:

Table 9: Data Completeness

Field Laboratory
All critical locations are sampled

All samples collected from critical grids and
depths

Consistency in the use of standard operating
procedures, equipment, sampler

Completion and correctness of field
documentation

All critical samples and analytes are analysed
in accordance with the DQOs

Appropriateness of laboratory methods and
PQLs

The minimum target frequency for each type of QA/QC sample should be carried out in

accordance with the following tables:
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Table 10: QA/QC Requirements

Field QA/QC Sample Frequency

Intra-Laboratory Duplicate 1 in 20 samples

Inter-Laboratory Duplicate 1 in 20 samples

Field Blanks 1 per day (rinsate)

Trip Blank 1 per sample batch

Trip Spike 1 per sample batch

Where any of the above objectives are not achieved for particular samples, steps will be taken

to rectify the non-conformance, if possible. Alternatively, data qualifiers detailing the nature

of the quality problem will be documented in the report and attached to relevant data in the

result summary tables.

The target for overall completeness for each data set is a minimum of 95%. A data

completeness of less than 95% may be accepted where it can be justified that the non-

conformance does not have a significant effect on the outcome of the results.

7.3 Comparability

Data Comparability is the confidence (expressed qualitatively) that data may be considered to

be equivalent for each sampling and analytical event.

The qualitative assessment should address the following:

Table 11: Data Comparability

Field Laboratory
Consistency in the use of standard operating
procedures, equipment, sampler

Consistency in the method of sample
collection for each media

Quantification of influence by climatic
conditions

Consistency of analytical methods and limits
of reporting (LOR) for each analyte

Whether laboratory limits of reporting are set
at < 20% of the adopted site criteria value for
each analyte

Consistent use of one primary and one
secondary laboratory
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7.4 Representativeness

Data Representativeness is the confidence (expressed qualitatively) that data are

representative of each media present on the site.

The qualitative assessment should address the following:

Table 12: Data Representativeness

Field Laboratory
Samples are collected in accordance with the
DQOs

Receipt of samples within holding times

Receipt of intact samples

Receipt of adequately preserved samples

All samples are extracted and analysed within
their respective holding times

7.5 Precision

Data Precision is a quantitative measure of the variability (or reproducibility) of data.

Intra-laboratory or Inter-laboratory Duplicate Samples (B) results are compared with Primary

Sample (A) results using Relative Percentage Differences (RPDs) according to the following

formula:

200%RPD

Duplicate sampling rates for this assessment (for each separate sample batch) are to be

tested for all the same analytes as the primary sample:
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Table 13: Data Precision

Type of QC Sample Control Limit
Field Intra-Laboratory Duplicate (Blind) RPD < +/- 50%

Field Inter-Laboratory Duplicate (Split) RPD < +/- 50%

Where the laboratory has reported results for a particular analyte below the limit of reporting

for either the primary sample or a duplicate sample, the RPD is reported as ‘Not Calculable’

or NC. A discussion should be made as to which sample should be adopted and compared

against the relevant assessment criteria. However, no discussion is required where both the

primary sample and the duplicate sample for a particular analyte are below the limit of

reporting.

7.6 Accuracy

Data Accuracy is a quantitative measure of the closeness of reported data to the true value.

Laboratory measured recovery of analytes in lab control samples with known concentrations.

Laboratory QA/QC testing is to include:

Table 14: Data Accuracy

Laboratory QA/QC Sample Frequency

Method Blank 1 per 20 samples

Matrix Spike 1 per 20 samples

Laboratory Duplicate Laboratory defined

Laboratory Control Laboratory defined

Surrogate Spike All organic samples
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8 SITE INVESTIGATION AND SCREENING LEVELS

8.1 General

The selection of appropriate human health, ecological and groundwater site assessment

criteria were based on the following guiding documents:

“Australian and New Zealand Guidelines for Fresh and Marine Water Quality 2018”

(ANZECC).

“Australian Water Quality Guidelines 2018” (AWQG).

“Australian Drinking Water Guidelines 2011” (ADWG).

“Guidelines for Managing Risk to Recreational Waters 2008 (GMRRW).

“National Environmental Protection (Assessment of Site Contamination) Amendment

Measure 2013 (No.1)”, NEPC (2013).

Full details of the site investigation and screening levels for each potential contaminant of

concern in soils and groundwater identified in Section 5 are presented in Appendix I.

8.2 Soils Investigation and Screening Levels

8.2.1 Health Investigation Levels (HILs)

The NEPM presents Tier 1 Health Investigation Levels (HILs) for a broad range of chemicals

such as metals, inorganics, PAHs, phenols, pesticides and other organics. The HILs are

applicable to generic land uses such as residential, commercial/industrial or public open

space and all soil types, generally within the first 3 metres of soil below ground level. The

HILs have been applied to assess human health risks via all relevant pathways of exposure.

Based on the current commercial land use, soil investigation results within the site will be

assessed against the HIL ‘D’ – Commercial/industrial, including premises such as shops,

offices, factories and industrial sites.
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8.2.2 Health Screening Levels (HSLs)

The NEPM presents Tier 1 Health Screening Levels (HSLs) for the following petroleum

compounds and fractions:

Benzene, Toluene, Ethylbenzene and Xylenes (BTEX);

Naphthalene; and

TPH C6-C10 and TPH >C10-C16 fractions

The HSLs are applicable to generic land uses such as residential, commercial/industrial or

recreational/public open space and different soil types between the ground surface and soils

>4 metres below ground level. The HILs have been applied to assess human health risks via

the inhalation and direct contact pathways of exposure.

8.2.3 Ecological Investigation Levels (EILs)

The NEPM presents Ecological Investigation Levels (Interim EILs) for As, Cu, CrIII, Ni, Pb,

Zn, DDT and naphthalene.

The EILs are applicable to generic land uses such as areas of ecological significance, urban

residential areas and public open space, and commercial/industrial land uses. The EILs have

been applied to assess risks to terrestrial ecosystems, generally, within the top 2 metres of soil

at the final surface/ground level.

Site specific EILs for Copper, Zinc, Nickel and Chromium III can be derived by adding the

Ambient Background Concentration (ABC) to the Added Contaminant Limits (ACL), as per

the formula, EIL = ABC + ACL.

The ABC of a contaminant is the soil concentration in a specified locality that is the sum of

the naturally occurring background level and the contaminant levels that have been

introduced from diffuse or non-point sources by generating anthropogenic activity not

attributed to industrial, commercial, or agricultural activities.
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The ACL is the added concentration (above the ABC) of a contaminant above which further

appropriate investigation and evaluation of the impact on ecological values is required. ACLs

are based on the soil characteristics of pH, CEC and clay content. Different soils types /

profiles will have different contaminant EILs rather than a single generic EIL for each

contaminant. ACLs apply chromium III (CrIII), copper (Cu), nickel (Ni) and zinc (Zn) for

site-specific EIL determination.

The soil properties to be measured for site-specific derivation of ACLs for CrIII, Cu, Ni and

Zn are summarised below:

pH - Cu

CEC - Cu, Ni, Zn

% clay - CrIII

Note – the lowest concentration of copper that is derived from the pH or the CEC calculation

is to be used for the ACL.

Insufficient data was available to derive ACLs for As, Pb, DDT and naphthalene. As a result,

the derived EILs are generic to all soils and are presented as total soil contaminant

concentrations in Tables 1(B)4 and 1(B)5.

8.2.4 Ecological Screening Levels (ESLs)

Table 1B (6) of the NEPM presents Ecological Screening Levels (ESLs) for TPH C6-C40

fractions, BTEX and benzo(a)pyrene.

The ESLs are applicable to generic land uses such as areas of ecological significance, urban

residential areas and public open space, and commercial/industrial land uses. The ESLs have

been applied to assess risks to terrestrial ecosystems, generally, within the top 2 metres of

coarse or fine soil at the final surface/ground level.
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8.2.5 Petroleum Hydrocarbon Management Limits

Table 1B (7) of the NEPM presents petroleum hydrocarbon management limits for

application to TPH fractions C6-C10, >C10-C16, >C16-C34 and >C34-C40. The management

limits are applicable for coarse or fine soils in residential, parkland, public open space or

commercial/industrial land uses following consideration of relevant ESLs and HSLs.

8.2.6 Asbestos

Health screening for asbestos in soil, which are based on scenario-specific likely exposure

levels, are adopted from the WA DoH guidelines and are referred in Table 7 in Schedule B1.

Table 15 Health screening levels for asbestos contamination in soil

Health Screening Level (w/w)

Form of asbestos Residential
A1

Residential
B2

Recreational
C3

Commercial/
Industrial D4

Bonded ACM 0.01% 0.04% 0.02% 0.05%

FA and AF5

(friable asbestos)
0.001%

All forms of
asbestos

No visible asbestos for surface soil

1. Residential A with garden/accessible soil also includes children’s day care centres, preschools and primary schools.

2. Residential B with minimal opportunities for soil access; includes dwellings with fully and permanently paved yard
space such as high-rise buildings and apartments.

3. Recreational C includes public open space such as parks, playgrounds, playing fields (e.g. ovals), secondary schools and
unpaved footpaths.

4. Commercial/industrial D includes premises such as shops, offices, factories and industrial sites.

5. The screening level of 0.001% w/w asbestos in soil for FA and AF (i.e. non-bonded/friable asbestos) only applies where
the FA and AF are able to be quantified by gravimetric procedures (refer Section 4.10). This screening level is not
applicable to free fibres.
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8.3 Groundwater Investigation and Screening Levels

8.3.1 Potential Beneficial Uses

Groundwater investigation and screening levels were established by identifying the potential

beneficial uses of groundwater down-gradient from the site based on the Six Environmental

Values presented in the table below.

Table 16: Potential Beneficial Uses of Groundwater

Environmental Value Applicability

Freshwater aquatic ecosystem
Marine aquatic ecosystem
Agricultural use - irrigation
Agricultural use – stock watering
Recreational use
Raw drinking water

The applicable Environmental Values were selected on the basis of the following down-

gradient receptors as identified in Section 4.1 of this report:

Recreational users and aesthetics at Alexandra Canal (approximately 590m to the

west) which eventually discharges to Botany Bay located approximately 2.7km to the

south of the site.

The marine water aquatic ecosystem at Alexandra Canal, as Alexandra Canal is

considered tidal influenced.

No abstraction wells for agricultural use were identified within 500m of the site.

For each relevant Environmental Value identified above, the groundwater investigation and

screening levels adopted are discussed in the following sub-sections. Full details of the

investigation and screening levels for potential contaminants of concern in groundwater are

presented in Appendix I.
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If the screening or investigation levels are exceeded, then further consideration will be given

to processes such natural attenuation, advection, adsorption and contaminant flux to assess

potential risks to down-gradient aquatic ecosystems or drinking water sources.

8.3.2 Protection of Aquatic Ecosystems

Table 1C of the NEPM presents Groundwater Investigation Levels (GILs) for the protection

of fresh water and marine water in slightly to moderately disturbed ecosystems. However,

where the closest sensitive receptor is high value or highly disturbed, Section 3.1 of the

Australian and New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC

2018) provides a range of water quality guidelines values based upon three levels of

ecosystem conditions as shown in the table below.

Table 17: Aquatic Ecosystem Values

Ecosystem Value Protection
Level

Brief Definition Applicability

High value ecosystems
(HVE)

99% Effectively unmodified, with ecological integrity
regarded as intact.

Slightly to moderately
disturbed ecosystems
(SMDE)

95% Small impacts to aquatic biological diversity within
moderately cleared catchments with reasonably intact
riparian vegetation.

Highly disturbed
ecosystems (HDE)

90% Measurably degraded ecosystems typically associated
with shipping ports or urban catchments.

Based on observations made during the site walkover, the aquatic ecosystem value of the

Alexandra Canal area was considered to be slightly to moderately disturbed and that the

NEPM GILs are applicable.

However, where contaminants are potentially bio-accumulative, trigger values for the

protection of 99% of species were used. Low reliability trigger values presented in Table

3.4.1 of the ANZECC 2000 guidelines were also adopted in the absence of high or moderate

reliability trigger values.
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8.3.3 Recreational Water Use and Aesthetics

The GMRRW guidelines (as referenced in NEPM) recommend adopting a multiplication

factor of 10 to 20 to the ADWG for the assessment of recreational water quality. This is

based on the rationale that the ADWG guideline values are based on a daily consumption of

2L, which is considered to be very conservative for application to recreational water

exposure. On this basis, a multiplication factor of ‘10’ (i.e. recreational consumption of

200mL per day) will be applied to the ADWG health guidelines to establish screening

criteria.

8.3.4 Protection of Human Health

The NSW DEC (2007) states that groundwater should be considered as potential drinking

water unless the total dissolved solids (TDS) exceeds 2000 mg/L. NSW DEC (2004)

indicates that TDS can be estimated from EC using a correction factor of 0.00155 and applied

to the field measurements taken during the groundwater investigation. The results indicated

EC concentrations of X S/cm, which is considered to brackish to saline.

Table 1C of the NEPM presents Groundwater Investigation Levels (GILs) for the protection

of drinking water sources based on the health values of the ADWG and were adopted as

groundwater assessment criteria for the protection of drinking water.

8.3.5 Groundwater Health Screenings Levels for Vapour Intrusion

Table 1A(4) of the NEPM presents Groundwater Health Screening Levels (HSLs) for vapour

intrusion. The HSLs are applicable to generic land uses such as residential,

commercial/industrial or recreational/public open space and different soil types between 2m

and >4 metres below ground level. The HSLs have been applied to assess human health risks

via the inhalation pathway of exposure.
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If site conditions are conducive to biodegradation, the following factors will be applied to the

HSLs:

Factor of x10 for depths to source of 2 to <4m; and

Factor of x100 for depths to source of 4m and greater where the vapour source

strength is 100 mg/L (100,000 mg/m3) or less.

For groundwater concentrations exceeding their respective solubility limits in Table 1A(4) of

Schedule B1 of the NEPM, it is considered that the soil vapour concentration for a petroleum

mixture could not exceed a level that would result in the maximum allowable vapour risk for

the given scenario and is denoted as ‘NL’ (not limiting).

8.4 Export of Waste

To assess the waste classification of materials to be disposed of off-site, the NSW EPA refers

to the NSW EPA (2014) “Waste Classification
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9 SOIL INVESTIGATION

9.1 General Methodology

The initial soil investigation was carried out on the 27th October 2018. The additional

investigation was carried out on the 15th February 2020. Both investigations were designed to

meet the Data Quality Objectives. The fieldwork procedures adopted were carried out in

general accordance with the Aargus fieldwork protocols, which are based on industry

standard practice as prescribed in the NEPM.

Boreholes BH5 to BH17 were drilled using a drilling rig, then upon completion the boreholes

were backfilled with the excavated spoil and clean sand/gravel.

A description of sub-surface conditions observed during drilling are presented in borehole

logs included in Appendix J.

9.2 Sampling Design Rationale

Eleven (11) boreholes (BH5 to BH15) were drilled by adopting a near systematic grid

sampling pattern across the site to provide general site coverage with consideration given to

accessibility and site features. Two additional boreholes BH16 and BH17 were drilled in the

vicinity of the waste oil tank area applying a targeted sampling strategy.

Based on the NSW EPA “Sampling Design Guidelines” (1995), for a site with an area of

approximately 4,047m2, a minimum of twelve (12) locations are required to be sampled.

Samples were recovered from a total of thirteen (13) locations, which satisfied the minimum

requirements for a site of this size. The borehole locations are shown in Figure 4 of Appendix

A.
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9.3 Sampling Density and Sampling Depth

Boreholes were advanced through fill/natural material and terminated at least 1m BGL to

allow for the collection of one fill and one natural soil sample, where available. Boreholes in

the vicinity of the waste oil tank storage pit (BH16 & BH17) were terminated at a depth of

2.5m below ground level, to target the potential contamination migration pathway from the

bottom of the pit.

A maximum target depth of four (4) metres was adopted in location BH9/GW2, BH14/GW3

and BH13/GW4 where groundwater wells were installed. In addition, some deeper natural

soil samples were recovered.

9.4 Sampling Methodology

Soil sampling was carried out in general accordance with Aargus Fieldwork Protocols. In

summary:

Soil samples were collected directly from the drilling rig’s auger.

Samples were transferred into clean laboratory supplied containers using a hand

trowel.

In general, each soil sample was divided into two sub-samples. One of the sub-

samples was placed into a laboratory-supplied container and a second sub-sample was

placed in a separate zip-lock bag for field headspace screening using a PID.

Sampling of asbestos was undertaken as follows:

o One wetted 500ml sample from each sampling location was submitted for

laboratory analysis for AF.
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9.5 Field Tests

A calibrated Photo-ionisation Detector (PID) meter was used to obtain the following field

measurements:

Background concentrations of ionisable volatile organic compounds (VOCs) in the

ambient air taken approximately 5 to 10 metres upwind of the general work area; and

Headspace analysis of bagged soil samples collected to detect the presence of

ionisable VOCs.

The PID readings were observed before and after each measurement of a sample to ensure

that the PID was operating correctly. The procedures followed in performing field headspace

on soil samples can be found in the Aargus Field Protocols.

Readings of PID maximums were recorded in Aargus field record forms included in

Appendix K. The PID calibration certificate can be found in Appendix K.

9.6 Soil Laboratory Analysis

Soil samples were submitted to their respective laboratories as specified in Section 11.2. The

schedules of analysis for each sampling batch are presented in Appendix O.
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10 GROUNDWATER INVESTIGATION

10.1 General Methodology

The groundwater investigation was carried out on the 3rd November 2018. Groundwater

gauging, purging and sampling methodology adopted was carried out in accordance with

Aargus fieldwork protocols.

Groundwater-related field record forms included in Appendix K.

10.2 Sampling Design Rationale

Three (3) of the boreholes drilled were converted into groundwater monitoring wells on the

27th October 2018 and were designated as GW2 (BH9) & GW3 (BH14) and GW4 (BH13).

The locations of the monitoring wells are shown on Figure 4 of Appendix A and were

selected on the following basis:

To provide an assessment groundwater conditions within the site.

Establish groundwater flow direction.

A list of the proposed groundwater monitoring wells and their function in the monitoring

network are presented in the table below.

Table 18: Groundwater Network

Well ID Installed Function

GW2 27th October 2018 Down-gradient well and general monitoring
GW3 27th October 2018 Up-gradient well and general monitoring
GW4 27th October 2018 Up-gradient well and general monitoring
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10.3 Well Installation

Groundwater monitoring wells were constructed on the 27th October 2018 by adopting the

following methodology:

50mm diameter, Class 18PVC threaded and flush joined casing and 0.45 machine-

slotted screens were used;

The screen extended 1m above and 2m below the standing water table measured after

drilling;

Coarse, washed sand and gravel was placed in the annulus surrounding the piping to a

height of 0.2m above the screen;

Bentonite pellets were placed in the annulus above the sand to form an impermeable

plug of a thickness of 1.0m and near the top of the well to prevent surface runoff from

entering directly into the well;

A PVC cap was placed on the casing; and

100mm diameter stainless steel flushed covers were used for GW2/ GW3 and GW4

and concreted on to the ground surface. GW1 was finished in the form of standpipe.

A summary of the groundwater monitoring well construction details installed are listed in the

table below and are also presented in full detail within their respective borehole logs included

in Appendix J.

Table 19: Summary of Well Construction Details

Well ID Total Depth
(m BGL)

Screening Zone
(m BGL)

Lithological
Description

GW2 4.0 1.0-4.0 Sand

GW3 4.3 1.3-4.3 Sand
GW4 4.0 1.0-4.0 Sand
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10.4 Groundwater Gauging

Prior to purging and sampling of groundwater at each monitoring well, groundwater levels

were measured and the presence of phase-separated hydrocarbons (PSH) was checked using a

bailer. No PSHs were observed.

Measurements of groundwater well depths were also obtained to assess whether siltation of

the well had occurred following well development. Where a significant difference was noted,

the well was redeveloped. No siltation was recorded.

Groundwater levels were measured within a single time interval at all locations prior to the

commencement of purging and sampling.

10.5 Groundwater Purging and Sampling

Wells were purged and sampled using low flow techniques with a Micro-purge pump and

maintaining a flow rate of between 100ml/min and 500 ml/min to reduce potential loss of

VOCs.

Purging of groundwater was carried out until three consecutive readings from a calibrated

Water Quality Meter were measured within the stabilisation criteria specified for each

physico-chemical parameters listed in the table below.

Table 20: Groundwater Quality Stabilisation Criteria

Parameter Measurement Unit Stabilisation Variance
Temperature ºC ± 0.2

pH pH units ± 0.1
Oxidation Reduction Potential (ORP) mV ± 10 mV

Dissolved Oxygen (DO) mg/L ± 0.2 or 10%
Electrical Conductivity mS/cm ± 5%
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Groundwater samples were collected only after stabilised groundwater quality readings were

achieved to ensure representative sampling and then transferred into laboratory-supplied

sample containers appropriate for laboratory analyses. A copy of the calibration certificate

can be found in Appendix K.

10.6 Laboratory Analyses

Groundwater samples were submitted to their respective laboratories as specified in Section

11.2. The schedules of analysis for each sampling batch are presented in Appendix O.
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11 QUALITY ASSURANCE / QUALITY CONTROL

11.1 Field QA/QC

11.1.1 General

The frequency required for each field quality assurance / quality control (QA/QC) sample is

presented in the table below.

Table 21: QA/QC Sampling Frequency

Intra-Lab
Duplicates

Inter-Lab
Duplicates

Rinsates Trip Blanks Trip Spikes

Sampling
Frequency

1 in 20 primary
samples

1 in 20 primary
samples

1 / Day 1 / Day 1 / Day

11.1.2 Field Duplicates

Duplicates of primary samples were collected to enable the assessment of variability in

analyte concentrations between samples collected from the same sampling point. The tables

below list the duplicate soil and groundwater samples collected with their corresponding

primary samples.

Table 22: Soil Field Duplicate Samples

Primary Sample

ID

Sample Depth (m

bgl)

Blind Duplicate

ID

Split Duplicate

ID

Date Sampled

BH6 0.5-1.0 D1 SS1 27th October 2018

Table 23: Groundwater Field Duplicate Samples

Primary Sample

ID

Screen Zone (m

bgl)

Blind Duplicate

ID

Split Duplicate

ID

Date Sampled

GW3 1.0-4.0 GWD1 GWSS1 3rd November 2018
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11.1.3 Rinsates

Rinsate samples recovered for each day in which sampling took place to identify possible

cross contamination between the sampling locations are listed in the table below.

Table 24: Rinsate Samples
Sample ID Equipment Type Sample Media Date Collected

R2 Hand Trowel Soil 27th October 2018

GWR1 Water Quality Meter and Dip Meter Water 2nd November 2018

R3 Hand Trowel Soil 15th February 2020

11.1.4 Trip Blanks / Spikes

Trip spike and trip blank samples were collected to assess the effect of sample handling on

volatile concentrations in the samples collected and are listed in the table below.

Table 25: Trip Blank/Trip Spikes
Sample ID QC Sample Type Media Date Collected

TB2 Trip Blank Soil 27th October 2018

TS2 Trip Spike Soil 27th October 2018

GWTB1 Trip Blank Groundwater 2nd November 2018

GWTS1 Trip Spike Groundwater 2nd November 2018
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11.1.5 Sample Handling, Storage and Transport

The following sampling handling, storage and transport procedures were adopted to ensure

sample integrity:

Samples were collected in laboratory supplied containers. A list of sample

preservation methods and the types of sample containers used are attached in

Appendix L.

Soil and groundwater sample containers were placed immediately into a chilled cooler

box and dispatched to their respective analytical laboratories on the same day. If this

was not possible, samples were temporarily held overnight in the Aargus office

refrigerator at a temperature of no greater than 4 ºC and dispatched the following day.

A Chain of Custody form (COC) was completed for all samples collected and

included with the samples for transport to their respective laboratories for chemical

analysis. Copies of COCs are included in Appendix M.

All glass bottles were individually bubble wrapped for protection and insulated

containers/coolers were used for sample shipment.

Disposable nitrile gloves were used for OH&S purposes and were changed between

every sample location.

11.1.6 Decontamination Procedures

The decontamination of non-dedicated sampling equipment was achieved by washing with

phosphate-free detergent and tap water, followed by a final rinse with distilled water.

Decontamination was conducted after the collection of samples at each sample location. A

clean pair of disposable gloves was used when handling each sample.

The drilling augers were decontaminated between sampling locations by physically removing

soil material between boreholes, washing the augers with Decon 90 and rinsing them with

water.

We highlight that separate disposable tubing used when sampling. These equipment items

were not subject to decontamination procedures.
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11.1.7 Calibration of Equipment

The 10.6eV lamp of the PID was calibrated with isobutylene gas at 100ppm prior to

commencement of fieldwork and prior to commencement of each day’s fieldwork. The

battery in the PID unit was recharged after every day’s use in the field. The Water Quality

Meter was calibrated prior to the commencement of groundwater sampling. Copies of

calibration records for each relevant item of equipment used can be found in Appendix K.

11.2 Laboratory QA/QC

11.2.1 Laboratories Used

The following NATA-accredited laboratories were commissioned to carry out laboratory

analysis of soil and groundwater samples collected:

Primary Laboratory – ALS Environmental (Sydney)

Secondary Laboratory (Soil) – ALS Environmental (Melbourne) & SGS

Environmental (Sydney)

Secondary Laboratory (Groundwater) – ALS Environmental (Melbourne)

Asbestos Laboratory – ASET (Hornsby)

These laboratories also operate Quality Systems that are designed to comply with ISO/IEC

17025. All primary samples, blind duplicates, rinsate samples, trip blank/spikes were

dispatched to the primary laboratory. All split samples were dispatched to the secondary

laboratory. Laboratory Certificates of Analysis are included in Appendix M.

11.2.2 Holding Times

The holding times for chemicals analysed are presented in Appendix L and were based on

USEPA methods, Standard Methods for the Examination of Water and Wastewater (APHA).
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11.2.3 Test Methods and Practical Quantitation Limits

The test methods adopted by ALS Environmental – Sydney & Melbourne are listed in

Appendix L and Practical Quantitation Limits (PQLs) adopted are specified within the

Laboratory Certificates of Analysis included in Appendix M.

The methods used by the laboratories generally comply with those listed in the NEPM and

the Australian and New Zealand Environment and Conservation Council (ANZECC)-1996

“Guidelines for the Laboratory Analysis of Contaminated Soils”. Alternate methods used by

the laboratories (i.e. not identified in the NEPM and ANZECC guidelines) have been

validated by the laboratories, as recommended in the NEPM and ANZECC guidelines, and

endorsed by NATA.

11.3 QA/QC Data Evaluation

A full evaluation of the Data Quality Indicators (DQIs) for both fieldwork and laboratory

procedures is presented in Appendix N. These were assessed with reference to Appendix V

of the NEPM and Guidelines for the NSW Site Auditor Scheme 2017. In summary, the

findings of the QA/QC evaluation indicated the following:

Soils

Data Completeness – The data set is considered to be adequately complete. With the

exception of:

Laboratory Matrix Spike for soil was not tested for TRH and BTEX by ALS

Sydney.

Data Comparability – The data set is considered to be adequately comparable.

Data Representativeness – The data set is considered to be adequately representative.

Data Precision – The data set is considered to be adequately precise.

The RPDs of Copper in one sample was exceeded LOR based limits.

Data Accuracy – The data set is considered to be adequately accurate, with the

exception of:
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Recovery of trip spike concentrations for TRH, Toluene, Ethyl enzene and

total Xylense was <70%. However, the results for these analytes were all

below their respective PQLs. Therefore, the non-conformance is not

considered to have any effect on the investigation outcome.

Groundwater

Data Completeness – The data set is considered to be adequately complete, with the

exception of:

Laboratory PAH for GW1/GW2/GW3/ GWD1/ GWSS1 and GW4 tested by

ALS Sydney and ALS Melbourne were not within holding times.

Laboratory duplicates did not test for PAH, PAH/Phenols and TRH in water

by ALS Sydney and ALS Melbourne.

Laboratory matrix spikes did not test for PAH, PAH/Phenols and TRH in

water by ALS Sydney and ALS Melbourne.

Data Comparability – The data set is considered to be adequately comparable.

Data Representativeness – The data set is considered to be adequately representative.

Data Precision – The data set is considered to be adequately precise.

Data Accuracy – The data set is considered to be adequately accurate, with the

exception of:

Recovery of trip spike concentrations for total Xylenes was <70%.

However, the results for these analytes were all below their respective

PQLs. Therefore, the non-conformance is not considered to have any effect

on the investigation outcome.

The sampling methods (including sample preservation, transport and decontamination

procedures) and laboratory methods followed during this investigation works were consistent

with Aargus protocols and were found to meet the DQOs for this project. It is therefore

considered that the data is sufficiently reliable and that the results can be used for the purpose

of this project.
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12 FIELD OBSERVATIONS

12.1 Geology

Based on surface and sub-surface conditions observed during the intrusive investigation, the

surface and sub-surface profile across the site is summarised in the table below.

Table 26: Summary of Geological Observations

Geological Unit Lithological Description

Fill Gravelly Sand, medium to coarse grained, dark brown, with some metal
pieces and road base gravels, observed in BH17 in the vicinity of the
warehouse building footings

Natural Soils SAND, fine grained, yellow

The following additional observations were made:

No hydrocarbon staining was observed within any of the borehole locations.

No hydrocarbon odours were encountered within any of the borehole locations.

No fibre-containing fragments or sheeting were observed in any of the borehole

samples.

We recommend that this section be read in conjunction with Figure 4 (Sample Location Plan)

in Appendix A, the Daily Work Sheets in Appendix K and the borehole logs in Appendix J.

12.2 Field Headspace Results

Ionisable VOC detections in PID readings taken from soil samples subjected to field

headspace analysis were noted in the field to be all below 5ppm.

The PID field record forms can be found in Appendix K.
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12.3 Groundwater Observations during Drilling

Groundwater observations made during drilling are summarised in the table below.

Table 27: Groundwater Observations during Drilling

Borehole
ID

Initial Depth
(m BGL)

Flow Type PSH (mm) Lithology
(Initial Depth)

BH9 2.0 Seepage No SAND

BH14 2.3 Seepage No SAND

BH13 2.0 Seepage No SAND

12.4 Groundwater Monitoring Results

12.4.1 Groundwater Measurements

Groundwater levels measured, and observations made during the monitoring event carried out

on the 2nd November 2018 are summarised in the table below.

Table 28: Groundwater Elevations and Observations

Well

ID

Well Depth

(m BGL)

Groundwater

Depth Measured

(m BGL)

PSH Depth (m BGL) /

Thickness (mm)

GW2 4.0 2.2 None

GW3 4.3 2.5 None

GW4 4.0 2.2 None
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12.4.2 Physio-Chemical Parameters

The stabilised measurements taken for each groundwater physico-chemical parameter are

summarised in the table below. Copies of detailed field measurement records for each

monitoring well location are presented in Appendix K.

Table 29: Physico-Chemical Parameters

Well ID Temperature (°C) pH EC (S/cm) Redox (mV) DO (ppm)
GW2 21.8 6.89 340.5 165.6 67
GW3 19.1 6.54 385.8 94.6 26.12
GW4 20.1 6.54 297.2 193.4 60.91
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13 LABORATORY RESULTS

13.1 General

A comparison of soil and groundwater laboratory results against their respective assessment

criteria (as specified in Section 8) are presented in the summary tables in Appendix O.

Certificates of laboratory analysis are attached in Appendix M. A discussion of the results is

presented in the following sub-sections.

13.2 Soil Results

13.2.1 Heavy Metals

13.2.1.1 Health Investigation Levels (HILs)

As indicated in Table A1, the concentrations of the heavy metals were below the Health

Investigation Level (HIL) for a commercial / industrial land use, that being the HIL ‘D’.

13.2.1.2 Ecological Investigation Levels (EILs)

As indicated in Table A1, the arsenic concentrations were below the Ecological Investigation

Level (EIL) for commercial and industrial.

The EILs for Copper, Zinc and Nickel were derived by adding the Ambient Background

Concentration (ABC) to the Added Contaminant Limits (ACL), as per the formula EIL =

ABC + ACL.

The ABC for the site has been determined by recovering a sample from an appropriate

reference point, that being BH12 (0.9-1.0m), sampled from natural soil within the concrete

car park area.

The ABC concentrations are summarised in Table A3 in Appendix O
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The results of pH and CEC for the soil samples are summarised in Table A2 in Appendix O.

Based on the results in Table A2, the site ACLs for CrIII, Cu, Ni and Zn have been derived

and are provided in Table A3. The calculated EIL for CrIII, Cu, Pb, Ni and Zn after

appropriate rounding have been summarised in Table A3.

Therefore, as shown in Table A4, the CrIII, Cu, Pb, Ni and Zn concentrations were below the

site derived EILs.

13.2.2 TRH, BTEX & NAPHTHALENE

13.2.2.1 Health Screening Levels (HSLs)

As indicated in Table B1, the F1 (C6-C10), F2 (>C10-C16), benzene, toluene, ethyl benzene,

xylenes and naphthalene concentrations were below the HSL ‘D’ for a clay soil profile with a

source depth of “0m to <1m”.

13.2.2.2 Ecological Screening Levels (ESLs)

As indicated in Table B2, the F1 (C6-C10), F2 (>C10-C16), F3 (C16-C34), F4 (C34-C40),

benzene, toluene, ethyl benzene, xylenes and benzo(a)pyrene concentrations were below the

ESL for a coarse grained soil texture in an “Commercial and industrial” environment.

13.2.2.3 Management Limits

As indicated in Table B3, the F1 (C6-C10), F2 (>C10-C16), F3 (C16-C34) and F4 (C34-C40)

concentrations were below the Management Limits for a coarse soil texture in a “commercial

and industrial” environment.
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13.2.3 PAH, OCP, PCB, Phenols & Cyanide

13.2.3.1 Health Investigation Levels (HILs)

As indicated in Table C, the concentrations of the benzo(a)pyrene (as TEQ), Total PAH, OCP

and PCB, Phenols & Cyanide were below the Health Investigation Level (HIL) for a

commercial / industrial land use, that being the HIL ‘D’.

13.2.3.2 Ecological Investigation Levels (EILs)

As indicated in Table C, the concentrations of naphthalene and DDT/DDE/DDD were below

the Ecological Investigation Level (EIL) for commercial and industrial open space.

13.2.3.3 Ecological Screening Levels (ESLs)

As indicated in Table C, the benzo(a)pyrene concentrations were below the ESL for a coarse

grained soil texture in an “commercial/industrial and public open space” environment.

13.2.4 VOCs

As indicated in Table D, the concentrations of VOCs were below LOR and / or the adopted

assessment criteria for the commercial/industrial area.

13.2.5 Asbestos

As indicated in Table E, no asbestos was detected.
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13.3 Groundwater Results

13.3.1 Heavy Metals

As indicated in Table F, the heavy metal concentrations were below the assessment criteria

(marine water, recreational and drinking water) with exception of the zinc concentrations in

sample GWD1 (a duplicate sample of GW3) which was equal to the marine water criteria.

13.3.2 TRH, BTEX & PAH

13.3.2.1 Fresh, Recreational, Drinking Water

As indicated in Table G, the BTEX concentrations were either less than the laboratory limit

of reporting (LOR) and/or below the assessment criteria (marine water, water for recreational

purposes, drinking water).

13.3.2.2 Health Screening Levels (HSLs)

As indicated in Table H, the F1 (C6-C10), F2 (>C10-C16), benzene, toluene, ethyl benzene,

xylenes and naphthalene concentrations were below the HSL ‘D’ for a sand soil profile with a

source depth of “2m to <4m”.

13.3.3 PAH & Phenols

As indicated in Table I, the PAH and Phenols concentrations were below the assessment

criteria (marine water, water for recreational purposes, drinking water).
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14 DISCUSSION OF RESULTS

14.1 Soil

The soil assessment revealed the following:

All of heavy metals concentrations from the soil samples analysed met their

respective assessment criteria under the HIL ‘D’, EILs and site derived EILs.

The TRH, BTEX, naphthalene and/or benzo(a)pyrene concentrations from the

samples were below the HSL’D’, ESLs for a commercial and industrial land use and

the Management Limits for a commercial and industrial land use.

The PAH, OC, PCB, Phenols and/or Cyanide concentrations were below the HIL’D’,

ESLs for a commercial and industrial land use and/or the EILs for a commercial and

industrial land use.

VOCs concentrations were below the laboratory PQL and below the HIL’D’ for a

commercial and industrial land use.

No asbestos fragments were observed during the site inspection. No asbestos fibres

were detected in the soil samples analysed.

14.2 Groundwater

Collected groundwater samples from three (3) wells were tested for contaminants of concern:

heavy metals, total petroleum hydrocarbons, polycyclic aromatic hydrocarbons and phenols.

All the results were below the guideline criteria for marine water, marine water and water for

recreational purpose criteria.

GWD1 (a duplicate sample of GW3) had elevated zinc at concentrations equals to the

ANZECC 2000 guidelines for marine waters. As the site is located within an industrial area

and concentrations of all upgradient wells are similar, it is considered that the concentration

of zinc in groundwater at the site can be attributed to background levels of the area.
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15 CONCLUSIONS

Based on the results of this investigation it is considered that the risks to human health and

the environment associated with the soil and groundwater contamination at the site are

negligible within the context of the proposed use of the site for development into a

commercial building with basement car parking and deep soil landscaping areas.

The site is therefore considered to be suitable for the proposed use.

Any soils requiring removal from the site, as part of future site works, should be classified in

accordance with the “Waste Classification Guidelines, Part 1: Classifying Waste” NSW EPA

(2014).

Thank you for the opportunity to undertake this work. We would be pleased to provide

further information on any aspects of this report.

For and on behalf of

Aargus Pty Ltd

Written by: Reviewed By:

Ningye Zhang Mark Kelly

Environmental Engineer Principal Environmental Consultant
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LIMITATIONS

The Aargus assessment is based on the result of site investigations and sample testing.

Neither Aargus, nor any other reputable consultant, can provide unqualified warranties nor

does Aargus assume any liability for site conditions not observed or accessible during the

time of the investigations.

Despite all reasonable care and diligence, the materials encountered and concentrations of

contaminants measured may not be representative of conditions between the locations

sampled and investigated. There is always some disparity in subsurface conditions across a

site that cannot be fully defined by investigation. Hence it is unlikely that measurements and

values obtained from sampling and testing during environmental works carried out at a site

will characterise the extremes of conditions that exist within the site. In addition, site

characteristics may change at any time in response to variations in natural conditions,

chemical reactions, truck movement or contractor movement of soils and other events, e.g.

groundwater movement and or spillages of contaminating substances. These changes may

occur subsequent to Aargus investigations and assessment.

This report and associated documentation and the information herein have been prepared

solely for the use of the client at the time or writing the report and is valid (for the purposes

of management or transport of material) for a period of one month only from the date of

issue. Any other reliance assumed by third parties on this report shall be at such parties’ own

risk. Any ensuing liability resulting from use of the report by third parties cannot be

transferred to Aargus.

Whilst this report provides a review of site conditions encountered at sampling locations

within the investigation, it should be noted that if materials are proposed to moved from site -

Part 5.6, Section 143 of the Protection of the Environment Operations (POEO) Act 1997

states that is an offence for waste to be transported to a place that cannot lawfully be used as

a facility to accept that waste. It is the duty of the owner and transporter of the waste to

ensure that all material removed from a site must be accompanied by an appropriate waste

classification report and materials are disposed of appropriately. An environmental or

validation report does not constitute a waste classification report and results are treated
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differently. Aargus accepts no liability for the unlawful disposal of waste materials from any

site. Aargus does not accept any responsibility for the material tracking, loading,

management, transport or disposal of waste from the site. If material is to be removed from a

site, before disposal of any material to a licensed landfill is undertaken, the site owner must

ensure an appropriate waste classification exists for all materials on the site planning to be

removed, the waste producer will need to obtain prior consent from the licensed

landfill/recycler. The receiving site should check to ensure that the material received matches

the description provided in the report.

Opinions are judgements, which are based on our understanding and interpretation of current

regulatory standards, and should not be construed as legal opinions.

Appendix Q – Important information about your environmental site report should also be

read in conjunction with this report.
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