
STAGE 1 AND 2
ENVIRONMENTAL SITE ASSESSMENT

87 – 91 NUWARRA ROAD

MOOREBANK NSW 

PREPARED FOR ST GEORGE COMMUNITY HOUSING 

REPORT ID: E17013MOR-R01F 

Date:  18th December 2017 

Revision No.: 0 

Client:   

St. George Community Housing (SGCH) 

Level 5, 58 Humphreys Lane 

Hurstville NSW 2220 

Author:  S. McCormack 

Field Engineer / Scientist:  A. Chiem  



Stage 1 and 2 Environmental Site Assessment 

87 - 91 Nuwarra Road, Moorebank NSW 

E17013MOR-R01F Page 2 of 46 

TABLE OF CONTENTS

EXECUTIVE SUMMARY 5

1 PROJECT INFORMATION 9

1.1 INTRODUCTION AND OBJECTIVES 9

1.2 PREVIOUS INVESTIGATIONS 9

1.3 SCOPE OF WORKS 9

2 SITE IDENTIFICATION 11

3 SITE HISTORY 12

3.1 HISTORICAL AERIAL PHOTOGRAPHS 12

3.2 BUSINESS DIRECTORY LISTINGS 14

3.3 HISTORICAL TITLE INFORMATION 14

3.4 CONTAMINATED LAND DATABASE 15

3.5 SUMMARY OF SITE HISTORY INFORMATION 15

4 SITE CONDITION AND SURROUNDING ENVIRONMENT 16

4.1 SITE DESCRIPTION 16

4.1.1 Tanks and Associated Services 17

4.1.2 Fill 17

4.1.3 Odours and Staining 17

4.2 TOPOGRAPHY 17

4.3 REGIONAL GEOLOGY AND SOILS 17

4.4 REGIONAL HYDROGEOLOGY 18

5 CONCEPTUAL SITE MODEL 19

5.1 CONTAMINANT SOURCES 19

5.2 POTENTIAL CONTAMINANTS OF CONCERN 20

5.3 POTENTIAL OR KNOWN CONTAMINATED MEDIA 20

5.4 CONTAMINANT RECEPTORS 21

5.5 POTENTIAL EXPOSURE PATHWAYS 21

6 SAMPLING AND ANALYSIS PROGRAM 22

6.1 SAMPLING PROGRAM 22

6.1.1 Borehole Drilling Operations and Logging 22

6.1.2 Subsurface Conditions 23

6.1.3 Soil Sampling 24

6.2 ANALYTICAL PROGRAM 26

7 DATA QUALITY ASSESSMENT 28



Stage 1 and 2 Environmental Site Assessment 

87 - 91 Nuwarra Road, Moorebank NSW 

E17013MOR-R01F Page 3 of 46 

8 ASSESSMENT CRITERIA 29

8.1 AESTHETICS 29

8.2 ECOLOGICAL RISK 29

8.2.1 Ecological Investigation Levels (EILs) 29

8.2.2 Ecological Screening Levels (ESLs) 30

8.3 HUMAN HEALTH RISK 31

8.3.1 Health Investigation Levels (HILs) 31

8.3.2 Health Screening Levels (HSLs) 31

9 ANALYTICAL RESULTS 35

9.1 METALS 35

9.2 TRH AND BTEX 35

9.3 PAHS 36

9.4 OCPS AND PCBS 36

9.5 ASBESTOS 37

10 SITE CHARACTERISATION 40

10.1 SITE HISTORY AND POTENTIAL FOR CONTAMINATION 40

10.2 SOIL ASSESSMENT 41

10.3 GROUNDWATER ASSESSMENT 42

11 CONCLUSION AND RECOMMENDATIONS 43

12 GENERAL LIMITATIONS OF THIS REPORT 45

13 REFERENCES 46

FIGURES

Figure 1:  Site Location Map 

Figure 2:  Site Plan 

TABLES

Table 1:  Summary of Potential Contamination 

Table 2:  Summary of Subsurface Conditions 

Table 3:  Summary of the Soil Sampling and Analysis Program   

Table 4:  Soil Site Assessment Criteria (SAC) 

Table 5:  Soil Analytical Results  



Stage 1 and 2 Environmental Site Assessment 

87 - 91 Nuwarra Road, Moorebank NSW 

E17013MOR-R01F Page 4 of 46 

APPENDICES

Appendix A:  Development Plans 

Appendix B: Lotsearch Report 

Appendix C: Historical Land Titles 

Appendix D:  Data Quality Objectives 

Appendix E: Borehole Logs 

Appendix F: Quality Assurance Assessment Report 

Appendix G: Laboratory Reports and Certificates 



Stage 1 and 2 Environmental Site Assessment 

87 - 91 Nuwarra Road, Moorebank NSW 

E17013MOR-R01F Page 5 of 46 

EXECUTIVE SUMMARY

Geo-Environmental Engineering Pty Ltd (GEE) was commissioned by St. George 

Community Housing Limited (SGCH) to carry out a preliminary and detailed site 

contamination investigation at 87 - 91 Nuwarra Road Moorebank, New South Wales 

(herein referred to as the ‘site’). The site covers an area of 2,010m2 and comprises 

three allotments which are legally referred to as Lot 110 in Deposited Plan (DP) 235787 

and Lots 5 and 6 in DP 236405.  

The ESA was required to support a Development Application with Liverpool Council 

(Council) which relates to the proposed construction of a six storey residential 

apartment building with on grade parking.  

The objective of the ESA was to address the requirements of State Environmental 

Planning Policy No. 55 – Remediation of Land by determining the suitability of the site 

for the proposed land-use and possible constraints on future site development.   

The scope of work completed by GEE was as follows: 

◊ A review of the previous investigation reports relevant to the site and this 

investigation, 

◊ A review of the environmental and physical setting in which the site lies, including 

geology, hydrogeology and topography, 

◊ A review of the history of the site using readily available records and historical aerial 

photographs, 

◊ A detailed site inspection for potential sources of contamination, 

◊ Field investigations including: 

o The drilling of two boreholes and the excavation of six testpits across 

accessible areas of the site,  

o Sampling of soil from the boreholes and testpits. 

◊ Laboratory analysis of selected soil samples for a broad suite of potential 

contaminants, and 
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◊ Comparison of the laboratory analytical results against relevant Office of 

Environment and Heritage (OEH)1 endorsed guidelines to evaluate potential 

contamination risk to human health and the environment. 

A summary of the information obtained and results of this assessment is presented 

below.   

Site History and Potential For Contamination 

The historical information indicates that the site was originally part of the same, much 

larger, parcel of land up until the mid-1940s and during this time the site was vacant 

and undeveloped.  Between the mid-1940s and the mid-1960s, the site was part of two 

separate, 3 acre, parcels of land with the northern parcel of land potentially used as a 

motor vehicle mechanical workshop and/or storage yard for earthmoving machinery.  

The southern parcel of land was likely used as a poultry farm.  In the mid to late-

1960s, the site was further subdivided into the existing low-density residential parcels 

of land and the existing dwelling were constructed shortly thereafter.    

Based on GEE’s knowledge of the site, including review of the site’s history and physical 

and environmental setting, the main sources of potential contamination include: 

◊ Potential use of the northern part of the site (No. 87) as a motor vehicle repair 

workshop and/or storage yard for earthmoving machinery (Circa 1945 to 1965)  

This could have resulted in ‘top down’ contamination of the site through fuel and oil 

leaks from cars, or if part of the site was ever used to service vehicles.  However, 

any surface concrete would have minimised any migration of contaminants into the 

ground and therefore the risk of contamination is considered to be low. Additionally, 

the clay soil profile would restrict any further migration of potential contaminants. 

◊ Past demolition works.  

With any demolition work there is a possibility that Asbestos Containing Materials 

(ACM), if present in former structures, were not cleared from site.   

◊ Past development of the site, specifically the potential for contaminated fill.  

With any site development works there is a possibility that fill material was used to 

raise site levels above predicted flood levels, or to create a level building platform.  

1 The OEH incorporates the NSW Environment Protection Authority (EPA) and was formerly known as the NSW 

Department of Environment and Climate Change and Water (DECCW), the NSW Department of Environment and 

Climate Change (DECC) and NSW Department of Environment and Conservation (DEC).    
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When sourced from an unknown origin, the quality of the fill is also unknown and 

potentially contaminated.   

Soil Assessment 

Soil conditions across the site were assessed at two boreholes (BH1 and BH2) and six 

testpit (TP1 to TP6) locations positioned in accessible areas across the site and 

targeting areas of potential contamination.  The number of sampling points (boreholes 

and testpits) exceeds the minimum number of sampling points required for adequate 

site characterisation as defined by the EPA NSW and Australian Standards. The 

boreholes and testpits were positioned in accordance with a systematic sampling 

pattern to provide broadly even coverage across the site, subject to the constraints of 

existing buildings and buries services.   

The boreholes were drilled using an 85mm diameter stainless steel hand auger and 

were positioned in the rear yards of No. 87 and 91 Nuwarra Road, where the mini-

excavator could not access.  Both of the boreholes were advanced through any surface 

fill and into the underlying natural soil profile before refusing on weathered bedrock at 

1.25m below ground surface (bgs). The testpits were excavated with a 2-tonne 

excavator equipped with a 400mm wide bucket and were advanced through any 

surface filling and at least 0.3m into the underlying natural soil profile.  

During the drilling of boreholes, there were no unusual odours (that could be 

potentially associated with contamination) noted. With respect to asbestos, a single 

fragment of bonded Asbestos Containing Material (ACM) was observed within the fill 

layer at testpit TP4 located at the front of No. 89. The subsurface conditions 

encountered by the borehole and testpits typically comprised a surface layer of topsoil 

and/or fill material (i.e. imported material or previously disturbed soils) over natural 

silty gravelly sand and silty clay soils, which was underlain by siltstone and/or 

sandstone bedrock.   

GEE submitted a total of 30 primary soil samples from the 8 sampling points to 

Envirolab for NATA accredited laboratory analysis of metals (arsenic, cadmium, 

chromium, copper, nickel, lead, mercury and zinc), TRH, BTEX, PAHs, OCPs, PCBs and 

asbestos.  The analytical results were compared against relevant set of ecological and 

health-based Site Acceptance Criteria (SAC) appropriate for the proposed land-use 

(residential with limited accessible soil).   
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In summary, the fill and natural soil was found to be free of significant contamination 

which would impact on the proposed development, future users of the site and the 

environment.   

Groundwater Conditions 

GEE acknowledges that groundwater conditions beneath the site were not assessed as 

part of this investigation.  However, this is considered to be acceptable given that: 

◊ The regional groundwater in the vicinity of the site is likely to be confined or partly 

confined, discrete, water-bearing zones within the underlying bedrock formation. 

◊ Permanent groundwater was not encountered during field investigations, 

◊ The natural soil beneath the site predominately comprises silty clay which has a 

relatively low permeability and would restrict the vertical migration of contaminants 

through the soil profile, and 

◊ There was no significant chemical contamination identified during the detailed soil 

sampling and analysis program. 

Conclusion and Recommendations 

Based on observations made during the field investigations, the sampling and analysis 

program conducted at the site, the proposed land-use and with respect to relevant 

statutory guidelines, it is the opinion of GEE that the site, in its current condition, is 

suitable for the proposed development and associated land-use.   

Notwithstanding this, it is pointed out that a single fragment of bonded ACM was 

encountered in the fill material at sampling point TP4.  The fragment was in sound 

condition, the concentration of asbestos was below the relevant site assessment criteria 

and further sampling did not identify and asbestos fines or friable asbestos.  However, 

because the proposed development will comprise the demolition of existing structures 

that may, or may not, contain ACM, and some level of ground disturbance is expected, 

GEE recommends that a licenced asbestos assessor, or an occupational hygienist, 

inspect the site after demolition and provide a clearance certificate.   

If superficial soils are to be stripped and removed from site, they will need to be 

classified in accordance with the NSW EPA Waste Assessment Guidelines (reference 14) 

and any asbestos impacted fill materials will be classified as ‘Special waste – asbestos’. 

To minimise the amount of special waste it is considered prudent to delineate of the 

presence of ACM in the fill material.   
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1 PROJECT INFORMATION

1.1 INTRODUCTION AND OBJECTIVES

Geo-Environmental Engineering Pty Ltd (GEE) was commissioned by St. George 

Community Housing Limited (SGCH) to carry out a preliminary and detailed site 

contamination investigation at 87 - 91 Nuwarra Road Moorebank, New South Wales 

(herein referred to as the ‘site’). The site covers an area of 2010m2 and comprises three 

allotments which are legally referred to as Lot 110 in Deposited Plan (DP) 235787 and 

Lots 5 and 6 in DP 236405. A site survey plan is provided for reference in Appendix A, 

while a site location map is provided as Figure 1. 

The ESA was required to support a Development Application with Liverpool Council 

(Council) which relates to the proposed construction of a six storey residential 

apartment building with on grade parking. Preliminary plans of the proposed 

development are provided for reference in Appendix A. 

The objective of the ESA was to address the requirements of State Environmental 

Planning Policy No. 55 – Remediation of Land (reference 1) by determining the 

suitability of the site for the proposed land-use and possible constraints on future site 

development.  In this regard, GEE has completed a Stage 1 - Preliminary Site 

Investigation (Stage 1 - PSI) and a Stage 2 – Detailed Site Investigation (Stage 2 – 

DSI) in accordance with the NSW Environment Protection Authority (NSW EPA) in the 

Contaminated Sites: Guidelines for Consultants Reporting on Contaminated Sites

(reference 2) and NEPM (2013) Schedule B(2) Guideline on Site Characterisation 

(reference 3). 

1.2 PREVIOUS INVESTIGATIONS

GEE is not aware of any previous environmental site assessments having been 

conducted at the site, or part thereof.   

1.3 SCOPE OF WORKS

The scope of works completed by GEE, to achieve the above objectives, is provided 

below: 

◊ A review of the environmental and physical setting in which the site lies, including 

geology, hydrogeology and topography, 

◊ A review of the history of the site using readily available records and historical aerial 

photographs, 
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◊ A detailed site inspection for potential sources of contamination, 

◊ Field investigations including: 

o The drilling of two boreholes and the excavation of six testpits across 

accessible areas of the site,  

o Sampling of soil from the boreholes and testpits. 

◊ Laboratory analysis of selected soil samples for a broad suite of potential 

contaminants, and 

◊ Preparation of this report including the comparison of the laboratory analytical 

results against relevant Office of Environment and Heritage (OEH)2 endorsed 

guidelines to evaluate potential contamination risk to human health and the 

environment. 

2 The OEH incorporates the NSW Environment Protection Authority (EPA) and was formerly known as the NSW 

Department of Environment and Climate Change and Water (DECCW), the NSW Department of Environment and 

Climate Change (DECC) and NSW Department of Environment and Conservation (DEC).    
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2 SITE IDENTIFICATION

A summary of the site location details is provided below, while a site location map is 

provided as Figure 1: 

Street Address: 87 - 91 Nuwarra Road, Moorebank NSW 2170 (Figure 1) 

Legal Description: Lot 110 in Deposited Plan (DP) 235787  

Lots 5 and 6 in DP 236405 

Coordinates (MGA 56):      310885m E, 6243520m N 

Local Government Area:    Liverpool 

Site Area:    2010m2

Current Zoning: R4 – High Density Residential3

Current Use:  Low Density Residential  

Proposed Zoning: R4 – High Density Residential 

Proposed Use: High Density Residential  

Current Owners: Jose Teddy Sugpatan & Teresita Sugpatan (Lot 110), 

Dionissios Chronopoulos & Sophia Chronopoulos (Lot 5) and 

Faizal Frederic Nair & Vikashni Nand (Lot 6) 

3 Liverpool Local Environment Plan (LEP) 2008 
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3 SITE HISTORY

The history of the site was researched to provide an understanding of past and present 

site activities, which in turn may indicate sources and areas of potential contamination 

as well as potential chemicals of concern. 

Information obtained and reviewed included: 

◊ Historical aerial photographs dating back to 1943, as supplied by Lotsearch Pty Ltd 

using sources including the NSW Land and Property Information, or online aerial 

photography such as Google Earth, and Nearmap Limited (Appendix B). 

◊ Historical title information, dating back to 1924 which were obtained from Hazlett 

Information Services (Appendix C). 

◊ Historical business directory records which is provided in the Lotsearch Report 

(Appendix B). 

◊ A search of the contaminated land database, which is available on the OEH website 

and reiterated in the Lotsearch report (Appendix B).  This search reveals if there 

has been any past records of written notices issued on the site by OEH under the 

Contaminated Land Management Act 1997 (CLM Act), including preliminary 

investigation orders.  Additionally, the search can reveal if the site has ever been 

notified to the OEH under Section 60 duty to report contaminated sites, of the CLM 

Act. 

3.1 HISTORICAL AERIAL PHOTOGRAPHS

Historical aerial photographs were examined for the years 1943, 1955, 1961, 1965, 

1970, 1982, 1991, 2004, 2009 and 2014.  A description of the site from each 

photograph is provided below while a copy of the aerial photography is provided in 

Appendix B: 

1951 The earliest available aerial image reveals that the site was vacant and 

undeveloped and part of a much larger parcel of rural land.  The site was 

covered by grass with some mature trees.    

Surrounding land was also predominately rural except for a residential dwelling 

to the north-east.  Also Nuwarra Road had been constructed although 

appeared to be unpaved.     

1955 By 1955 the site had been cleared of the majority of the trees and was 

partially developed.  The site appeared to be part of two larger parcels of land 
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and there was a structure present in the north-western and south-western 

corners of the site.  The structure in the north western corner appears to a 

shed which is likely to be associated with a dwelling immediately to the north 

of the site.  The structure in the south-western corner also appears to be part 

of a residential dwelling which also extends beyond the site to the west.   

On surrounding land the majority of trees had been removed and some similar 

development had occurred although nothing of significance to this 

investigation.   

1961 In this photo the central portion of the site appears to have been cultivated 

into some form of gardens.  Elsewhere there appears to be little change to the 

site when compared to the 1955 image.  

On surrounding land there appears to be an increase in market gardens.  

1965 There appears to be little change to the site and surrounding land when

compared to the 1961 image.  

1970 By 1970 the site and surrounding land to the north, west and south has been 

cleared and subdivided into low density residential allotments.  The three 

allotments which make up the site are now formed and there is a dwelling 

present on No. 89 and 91 Nuwarra Road.   

There appears to be little change to the land on the eastern side of Nuwarra 

Road.  

1982 By 1982 the dwelling on No. 87 has been constructed and there appears to be 

an above ground pool at the rear of No. 89.   

On surrounding land there has been increased residential development to the 

north, west and south, while the land to the east of Nuwarra Road has now 

been subdivided and developed for low density residential land-use.   

1991 There appears to be little change to the site and the surrounding land when 

compared to the 1982 image. 

2004 The only significant change to the site since 1991 is the construction of a shed 

at the rear of No. 89 which replaces the former pool.   

Elsewhere, additional residential development has occurred and the majority of 

the former vacant allotments have now been developed. 

2009 There appears to be little change to the site and the surrounding land when 

compared to the 2004 image. 

2014 There appears to be little change to the site and the surrounding land when compared 
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to the 2009 image. 

Based on review of the aerial photographs, the site was vacant, undeveloped land in 

the earliest available photograph taken in 1943. Between 1943 and 1955 the majority 

of the site and surrounding land had been cleared and developed into smaller rural 

properties which appear to have been used as market gardens.  This continued until 

sometime between 1965 and 1970 when the site and surrounding land was further 

subdivided into the existing residential parcels of land.  The dwellings on No. 89 and 91 

had been constructed by 1970, while the dwelling on No. 87 was constructed between 

1970 and 1982. 

3.2 BUSINESS DIRECTORY LISTINGS

A search of the historical business directory listings from 1950, 1965, 1970, 1975, 1978 

and 1982 were completed by Lotsearch (Appendix B) to assist with determining any 

past land-use activities. In summary there were no business listings directly associated 

with the site and there were no business activities of significance noted on the land 

immediately surrounding the site.  

3.3 HISTORICAL TITLE INFORMATION

A copy of the historical title information obtained from circa 1924 to present is provided 

for reference in Appendix C, along with a summary table listing the past proprietors 

(owners) and leaseholders of the allotments. 

The title information indicates that the site was originally part of the same, much 

larger, parcel of land up until circa 1944 and according to aerial photographs the site 

and surrounding land was predominately vacant and undeveloped. 

Between 1944 and the mid-1960s, the site was part of two parcels of land with No. 87 

Nuwarra Road (existing Lot 110) part of 3 acres of land extending to the north and 

west of the site and referred to as Lot 200 in DP 19128.  No.s 89 and 91 Nuwarra Road 

(existing Lots 5 and 6) were part of a separate 3 acre parcel of land extending to the 

south and west which was referred to as Lot 199 in DP 19128. 

Lot 200 DP19128 was owned by various individuals including a motor mechanic and 

bulldozer contractor and therefore may have been used as a motor vehicle mechanical 

workshop and/or storage yard for earthmoving machinery.  Lot 199 DP 19128 was 

owned by a poultry farmer and therefore likely used as a poultry farm. 
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From mid to late-1960s the site was subdivided into the existing three allotments while 

owned by either Harvey & Lucas Pty Ltd or Wood Green Estates Pty Ltd.  Since then the 

site has been owned by various individuals and with reference to the aerial photographs 

have been used for residential land-use.   

3.4 CONTAMINATED LAND DATABASE

A search of the contaminated land database, which is available on the Office of 

Environment and Heritage (OEH) website, was conducted and revealed there has been 

no past record of written notices issued on the site, by OEH, under the Contaminated 

Land Management Act 1997 (CLM Act), including preliminary investigation orders.  

Additionally, the site has never been notified to the OEH under Section 60 duty to 

report contaminated sites, of the CLM Act.  

Beyond the subject site, there were no properties within 150m of the site that have 

been notified to the OEH under the CLM Act. 

3.5 SUMMARY OF SITE HISTORY INFORMATION

The historical information indicates that the site was originally part of the same, much 

larger, parcel of land up until the mid-1940s and during this time the site was vacant 

and undeveloped. 

Between the mid-1940s and the mid-1960s, the site was part of two separate 3 acre 

parcels of land with the northern parcel of land potentially used as a motor vehicle 

mechanical workshop and/or storage yard for earthmoving machinery.  The southern 

parcel of land was likely used as a poultry farm. 

In the mid to late-1960s, the site was further subdivided into the existing low-density 

residential parcels of land and the existing dwelling were constructed shortly thereafter.    
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4 SITE CONDITION AND SURROUNDING ENVIRONMENT

4.1 SITE DESCRIPTION

The site is bounded by Nuwarra Road to the east, a residential townhouse to the north, 

and by low-density residential dwellings elsewhere. At the time of the investigation, the 

centre of each allotment was occupied by a residential dwelling.  At the rear of No. 89 

was also a metal shed while there were two sheds at the rear of No. 91. A driveway 

extends along the southern boundary of each allotment, while the remaining site 

surface was predominantly covered by grass, with the exception of some concrete 

footpaths, shrubs and garden beds. 

Photographs taken during the field investigation are provided in Plate 1 to Plate 4 for 

reference. 

Plate 1 – View from Nuwarra Road, facing north-

west, depicting No. 91  

Plate 2 – View from Nuwarra Road, facing west, 

depicting No. 89 

Plate 3 – View from Nuwarra Road, facing west, 

depicting No. 87 

Plate 4 – View from Nuwarra Street, facing north, 

depicting front of site 
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4.1.1 Tanks and Associated Services 

During the inspection, GEE did not observe any evidence indicating the presence of 

under-ground, or above-ground, fuel or chemical, storage tanks. Such tanks would be 

highly unusual given the site’s history. 

4.1.2 Fill 

Based on the regional topography and the site inspection, it was considered unlikely 

that the site has been subjected to any substantial filling.  However, as mentioned in 

Section ???, with any developed site there is potential for fill to have been introduced to 

site either for levelling the surface prior to construction works or to raise site levels in 

flood prone land.  In this regard, a detailed sampling program was undertaken and the 

soil was analysed for a broad suite of contaminants.   

4.1.3 Odours and Staining  

No unusual odours that could be potentially associated with contamination were noted 

during the site inspection or intrusive field investigations. 

4.2 TOPOGRAPHY

Spot heights available on the survey plan (Appendix A) indicate the site surface 

elevation is between approximately 25.8m and 27.5m AHD.  The highest ground is in 

the south-eastern corner of the site, dipping towards the north, north-west with an 

average gradient of approximately 2%. 

4.3 REGIONAL GEOLOGY AND SOILS

A review of the regional geological map (reference 4) indicates that the site is underlain 

by the Middle Triassic aged Bringelly Shale formation of the Wianamatta Group which 

typically consists of “shale, carbonaceous claystone, claystone, laminite, fine to 

medium-grained lithic sandstone, rare coal and tuff”. The site is also near the similarly 

aged Ashfield Shale formation, with Minchinbury Sandstone often found at the contact 

between Bringelly Shale and Ashfield Shale.  Ashfield shale typically comprises dark 

grey to black claystone-siltstone and fine sandstone-siltstone laminite, while the 

Minchinbury sandstone formation typically comprises fine to medium grained lithic-

quartz sandstone.  

A review of the regional soils map indicates that the site is located within the Blacktown 

Soil Landscape Group (reference 5), recognised by gently undulating rises on the 

underlying shale formation. Local reliefs are up to 30m and slopes are usually less than 

5% in gradient. Soils of the Blacktown Group typically comprise heavy clays that have 
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been derived from the weathering process of shale bedrock, have low fertility and are 

often strongly acidic.  

4.4 REGIONAL HYDROGEOLOGY

The regional and permanent groundwater in the vicinity of the site is expected to be 

confined or partly confined, discrete, water-bearing zones within the bedrock formation.  

However, intermittent ‘perched’ water seepage is likely to occur at the soil / bedrock 

interface following heavy and prolonged rainfall events. 
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5 CONCEPTUAL SITE MODEL

The conceptual site model (CSM) is a representation, or summary, of information 

obtained regarding potential contamination sources, receptors and exposure pathways 

between the sources and receptors.  The key elements of a CSM include: 

◊ known and potential sources of contamination and contaminants of concern, 

including the mechanisms of contamination (such as ‘top down’ spills or sub-

surface releases from corroded tanks or pipes), 

◊ potentially affected media (such as soil, sediment, groundwater, surface water, 

indoor and ambient air), 

◊ human and ecological receptors, and 

◊ potential and complete exposure pathways. 

GEE notes that this CSM is based on existing information (i.e. the historical information 

and the review of the site physical and environmental setting).   

5.1 CONTAMINANT SOURCES

Based on GEE’s knowledge of the site, including review of the site’s history and physical 

and environmental setting, the main sources of potential contamination include: 

◊ Potential use of the northern part of the site (No. 87) as a motor vehicle repair 

workshop and/or storage yard for earthmoving machinery (Circa 1945 to 1965)  

This could have resulted in ‘top down’ contamination of the site through fuel and oil 

leaks from cars, or if part of the site was ever used to service vehicles.  However, 

any surface concrete would have minimised any migration of contaminants into the 

ground and therefore the risk of contamination is considered to be low. Additionally, 

the clay soil profile would restrict any further migration of potential contaminants. 

◊ Past demolition works.  

With any demolition work there is a possibility that Asbestos Containing Materials 

(ACM), if present in former structures, were not cleared from site.   

◊ Past development of the site, specifically the potential for contaminated fill.  

With any site development works there is a possibility that fill material was used to 

raise site levels above predicted flood levels, or to create a level building platform.  

When sourced from an unknown origin, the quality of the fill is also unknown and 

potentially contaminated.   
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5.2 POTENTIAL CONTAMINANTS OF CONCERN

A summary of the potential contaminants of concern attributed to the fill is summarised 

below in Table 1. 

Table 1:  Summary of Potential Contamination

Potential Contaminating 

Activity 

Area of Environmental 

Concern (AEC) 

Chemical of Potential Concern 

(CoPC) 

Motor Vehicle Repair. 

Mechanical Workshop 
Northern Part of the Site (No. 87) 

Lead, Total Recoverable 

Hydrocarbons (TRH), Benzene, 

Toluene, Ethylbenzene and Xylenes 

(BTEX), Polycyclic Aromatic 

Hydrocarbons (PAHs) incl. 

Naphthalene 

Demolition of former 

structures/sheds 

Northern and Southern Parts of 

the Site (No. 87 and 91) 
Asbestos 

Past filling  Entire Site 

Metals, TRH, Polycyclic Aromatic 

Hydrocarbons (PAHs), BTEX, 

Organochlorine Pesticides (OCPs), 

Polychlorinated Biphenyls (PCBs) 

and Asbestos4

5.3 POTENTIAL OR KNOWN CONTAMINATED MEDIA

The main potential contaminated media is the fill layer across the site.  To a lesser 

extent is the upper portion of the natural soil profile because there is always potential 

for contaminants in the fill layer to impact on the upper portion of the underlying 

natural soil profile via leaching.   

Groundwater also has the potential for contamination although the low permeability soil 

and bedrock beneath the site is expected to have restricted the migration of 

contaminants from the surface. 

4 These are common contaminants of concern for developed areas across Sydney. 
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5.4 CONTAMINANT RECEPTORS

Potential receptors to the contamination include: 

◊ Existing users of the site, 

◊ Workers engaged to construct the proposed development including earthworks 

contractors, and 

◊ Future users of the site, although the majority of the site will be excavated to 

facilitate the construction of a basement and therefore any contamination is likely to 

be removed. 

5.5 POTENTIAL EXPOSURE PATHWAYS

At this preliminary stage, potential exposure pathways include direct contact for 

workers on site and future users of the site.   
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6 SAMPLING AND ANALYSIS PROGRAM

The sampling and analysis program was designed with reference to the site’s history 

and a recent site inspection.  The purpose of the program was to characterise the soil 

conditions across the site in accordance with relevant EPA NSW endorsed guidelines to 

determine whether it would be suitable for the proposed land-use.  

In accordance with the NSW DEC Contaminated Sites: Guidelines for NSW Site Auditor 

Scheme (reference 4), the Data Quality Objectives (DQOs) process was used to define 

the type, quantity and quality of the data needed to support decisions relating to the 

environmental condition of a site.  Details of the DQO process adopted for the soil 

sampling and analysis program is provided in Appendix D.  

6.1 SAMPLING PROGRAM

The sampling program was undertaken by Andy Chiem from GEE on the 21st June 2017 

and comprised: 

◊ The drilling of two boreholes (BH1 and BH2) and the excavation of six pits (TP01 

to TP06)  in accessible areas across the site, and 

◊ The collection of soil samples from each borehole/testpit for subsequent selective 

laboratory analysis. 

6.1.1 Borehole Drilling Operations and Logging 

The boreholes and testpits were drilled / excavated in accessible areas across the site 

and positioned to provide even coverage (subject to existing obstructions).  The 

number of sampling points (testpits and boreholes) exceeds the minimum number of 

sampling points required for adequate site characterisation as defined by the EPA NSW 

and Australian Standards (reference 9 and 10) and was considered by GEE to be 

appropriate for the current and past land-use.  The boreholes and testpits were 

positioned in accordance with a systematic sampling pattern to provide broadly even 

coverage across the site, subject to the constraints of existing buildings and buries 

services.   

The boreholes were drilled using an 85mm diameter stainless steel hand auger and 

were positioned in the rear yards of No. 87 and 91 Nuwarra Road, where the mini-

excavator could not access.  Both of the boreholes were advanced through any surface 

fill and into the underlying natural soil profile before refusing on weathered bedrock at 

1.25m below ground surface (bgs). The testpits were excavated with a 2-tonne 
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excavator equipped with a 400mm wide bucket and were advanced through any 

surface filling and at least 0.3m into the underlying natural soil profile.  

To minimise cross contamination between sampling locations, the hand auger was 

washed with Decon90, a laboratory grade cleaning agent and decontaminant, at the 

start of the fieldwork and after each boreholes. The auger was then rinsed vigorously 

with water after to ensure the removal of all traces of contamination as well as the 

cleaning agent. When sampling from test pits, care was undertaken to not sample soil 

in contact with the excavator bucket / shovel. 

During drilling and or excavation works, the encountered fill material and any natural 

soil was geologically logged, taking care to describe the presence and depth of any 

adverse aesthetics such as discolouration or odours, of which there were none.  

The location of the borehole and testpits was measured from existing site features and 

is shown on Figure 2. 

6.1.2 Subsurface Conditions 

The subsurface conditions encountered by the borehole and testpits typically comprised 

a surface layer of topsoil and/or fill material (i.e. imported material or previously 

disturbed soils) over natural silty gravelly sand and silty clay soils, which was underlain 

by siltstone and/or sandstone bedrock.   

Detailed descriptions of the subsurface conditions on site are provided in the 

borehole/testpit logs provided in Appendix E, while the soil profile is also summarised 

in Table 2. 
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Table 2: Summary of Subsurface Conditions

Layer / 

Unit 
Description 

Depth to Base of 

Layer (m)1

Consistency / 

Relative Density1 

FILL 

Silty SAND / Gravelly Clayey SAND: dark grey, 

fine to coarse grained, trace fine to coarse 

gravels, tile, brick, fibro 

0.2 – 0.7 Loose 

Gravelly CLAY: grey / brown, medium to high 

plasticity, fine to medium gravels, sheet metal 
1.0 Firm 

NATURAL 

SOIL 

Silty Gravelly SAND: grey-brown, low to 

medium plasticity, fine to coarse grained, fine 

to medium gravels, charcoal 

0.45 
Loose to medium 

dense 

Silty CLAY: light grey mottled orange, medium 

plasticity, some sand 
1.0 – 1.25 Firm to stiff 

BEDROCK SILTSTONE / SANDSTONE: >1.25 -- 

Note 1: Determined from the borehole and DCP observations 

Permanent groundwater was not encountered during the drilling of the boreholes or the 

excavation of the testpits, and was also not encountered during the short time that 

they remained open.  The only water encountered was minor seepage within testpits 

TP2 and TP4. Seepage within TP2 was observed at the base of the pit following 

completion and was assessed to be perched water flowing at the interface of soil and 

bedrock interface.  Seepage observed at TP4 occurred within the fill unit littered with 

broken clay pipes. This water was also considered to be perched above the low 

permeable clay profile and recharged by rainfall events.  Therefore its presence is 

intermittent.   

6.1.3 Soil Sampling 

A total of 30 primary samples were collected from the 8 sampling points (borehole and 

testpits).  This included a near-surface sample (100 – 200mm) sample, followed by 

samples at regular intervals or changes in soils type.  Each sample was collected by 

hand using dedicated, disposable nitrile gloves in general accordance with techniques 

described in Australian Standard AS4482.2 (reference 7) and NEPM (2013 – reference 

3), to maintain the representativeness and integrity of the samples. The soil was then 

placed in laboratory supplied, acid washed glass jars. 
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For the assessment of asbestos in the fill materials, sampling for was conducted in the 

testpits in general accordance with techniques described in the WA DoH (2009) 

Guidelines for the Assessment, Remediation and Management of Asbestos - 

Contaminated Sites in Western Australia (reference 8).  In this regard sub-samples 

were collected within zip-lock bags in a wetted state from a sample volume of 

approximately 10L and following manual on-site screening through a ≤7mm sieve or 

inspection on a contrasting colour material.  GEE notes that potential bonded ACM was 

encountered within the fill material at testpit TP4, while there was no potential ACM 

encountered at the remaining sampling locations. 

The samples for laboratory analysis were each labelled with a unique sample 

identification number, in addition to the date of collection and project number, before 

being placed on ice within an esky.  The sample identification number was repeated on 

the borehole/testpit logs (Appendix E). 

At the completion of each borehole, including logging and the sampling of soils, each 

borehole was backfilled with soil cuttings. 

A summary of the samples collected and analysed during this investigation and the 

sampling depths are provided in Table 3.   

Table 3: Summary of the Sampling and Analysis Program  

Location  
Depth 
(m) 

Sample Id Material Type 
Analytical Program 

Metals 
TRH/ 
BTEX 

PAHs 
OCPs / 
PCBs 

Asbestos 

Primary Samples 

TP01 0.1 – 0.2 AC210617-01 TOPSOIL / FILL     --- 

TP01 0.0 – 0.3 AC210617-TP01 TOPSOIL / FILL --- --- --- --- 

TP01 0.4 – 0.5 AC210617-02 Silty CLAY    --- --- 

TP01 0.9 – 1.0 AC210617-03 Silty CLAY --- --- --- --- --- 

TP02 0.1 – 0.2 AC210617-04 TOPSOIL / FILL     --- 

TP02 0.0 – 0.3 AC210617-TP01 TOPSOIL / FILL --- --- --- --- 

TP02 0.3 – 0.4 AC210617-06 Silty CLAY  --- --- --- --- 

TP02 0.9 – 1.0 AC210617-07 Silty CLAY --- --- --- --- --- 

TP03 0.1 – 0.2 AC210617-08 TOPSOIL / FILL    --- --- 

TP03 0.0 – 0.3 AC210617-TP03 TOPSOIL / FILL --- --- --- --- 

TP03 0.5 – 0.6 AC210617-09 Silty CLAY  --- --- --- --- 

TP03 0.9 – 1.0 AC210617-10 Silty CLAY --- --- --- --- --- 

TP04 0.1 – 0.2 AC210617-11 TOPSOIL / FILL     --- 
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TP04 0.0 – 0.3 AC210617-TP04 TOPSOIL / FILL --- --- --- --- 

TP04 0.7 – 0.8 AC210617-12 Silty CLAY    --- --- 

TP05 0.1 – 0.2 AC210617-13 TOPSOIL / FILL    --- --- 

TP05 0.0 – 0.3 AC210617-TP05 TOPSOIL / FILL --- --- --- --- 

TP05 0.4 – 0.5 AC210617-14 FILL     --- 

TP05 0.9 – 1.0 AC210617-15 FILL --- --- --- --- --- 

TP05 1.1 – 1.2 AC210617-16 Silty CLAY  --- --- --- --- 

TP06 0.1 – 0.2 AC210617-17 TOPSOIL / FILL    --- --- 

TP06 0.0 – 0.3 AC210617-TP06 TOPSOIL / FILL --- --- --- --- 

TP06 0.3 – 0.4 AC210617-19 Silty CLAY  --- --- --- --- 

TP06 0.9 – 1.0 AC210617-20 Silty CLAY --- --- --- --- --- 

BH01 0.1 – 0.2 AC210617-21 TOPSOIL / FILL    --- --- 

BH01 0.2 – 0.3 AC210617-22 Silty CLAY  --- --- --- --- 

BH01 0.5 – 0.6 AC210617-23 Silty CLAY  --- --- --- --- 

BH02 0.1 – 0.2 AC210617-24 TOPSOIL / FILL     --- 

BH02 0.4 – 0.5 AC210617-25 Silty CLAY --- --- --- --- --- 

BH02 0.6 – 0.7 AC210617-26 Silty CLAY    --- --- 

Total 18 12 12 5 6 

Quality Control Samples 

TP02 0.1 – 0.2 AC210617-05 
Duplicate of 

‘AC210617-04’ 
   --- --- 

TP06 0.1 – 0.2 AC210617-18 
Duplicate of 

‘AC210617-17’ 
 --- --- --- --- 

20/6/17 -- Trip Blank Sand --- 1 --- --- --- 

20/6/17 -- Trip Spike Sand --- 2 --- --- --- 

Note 1: BTEX and TRH (C6-C9) only  

Note 2: BTEX only 

6.2 ANALYTICAL PROGRAM

In accordance with Section 5, selected soil samples were analysed for a broad suite of 

potential contaminants, including: 

◊ Metals (Arsenic, Cadmium, Chromium, Copper, Nickel, Lead and Zinc) 

◊ TRH 

◊ BTEX 

◊ PAH 

◊ OCPs 

◊ PCBs  

◊ Asbestos. 
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GEE notes that the samples selected for analysed were primarily from the fill layer 

because this was the primary concern.  GEE also analysed some samples for pH and 

Cation Exchange Capacity (CEC) to assist with determining the most appropriate 

ecological assessment criteria for some metals. 

All the tests were carried out by Envirolab Services, which is National Association of 

Testing Authorities (NATA) registered for the testing undertaken.   

A summary of the soil analytical program, including which samples were selected for 

analysis and the chemicals analysed, is provided in Table 3. 
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7 DATA QUALITY ASSESSMENT

A detailed Quality Assurance (QA) assessment, including the analysis of Quality Control 

(QC) samples, was carried out by GEE to determine the suitability and reliability of field 

procedures and analytical results.  In accordance with NSW DEC (reference 6), the QA 

assessment used Data Quality Indicators (DQIs) which included: 

◊ precision. 

◊ accuracy (or bias). 

◊ representativeness.  

◊ completeness.  

◊ comparability.  

The detailed QA assessment report is provided in Appendix F, and concludes that the 

field procedures and analytical data presented herein are of suitable quality for making 

conclusions and recommendations regarding the contamination status of the site. 
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8 ASSESSMENT CRITERIA

For any contamination assessment, it is necessary to evaluate the human health and 

ecological risks associated with the presence of site contamination.  Also, in accordance 

with Appendix I of DEC, 2006 guidelines (reference 4), residential sites need to address 

aesthetics such as highly malodorous soils.  

8.1 AESTHETICS

Aesthetics was continually assessed in the field during borehole drilling and logging and 

no significant observations were noted. 

8.2 ECOLOGICAL RISK

To address potential ecological risks, GEE has compared the soil analytical results 

against the Ecological Investigation Levels (EILs) and Ecological Screening Levels 

(ESLs) appropriate for the land-use as detailed in NEPM (2013), Schedule B(1) – 

Guidelines on Investigation Levels for Soil and Groundwater (reference 12).   

8.2.1 Ecological Investigation Levels (EILs) 

EILs were derived for common contaminants in soil (specifically Arsenic, Copper, 

Chromium (III), DDT, naphthalene, Nickel, Lead and Zinc) and are based on a species 

sensitivity distribution (SSD) model developed for Australian conditions.  They consider 

the physicochemical properties of soil (e.g. Cation Exchange Capacity, pH and clay 

content), contaminants and the capacity of the local ecosystem to accommodate 

increases in contaminant levels (referred to as the ‘added contaminant limit’ or ACL) 

above ambient background.   Additionally, EILs only apply to the upper 2m of soil 

profile and the soil profile that will be exposed by the proposed development (i.e. a 

narrow strip of land around the site perimeter).   

Finally, different EILs apply for ‘fresh’ contamination and ‘aged’ contamination. ‘Fresh’ 

contamination is usually associated with current activity and chemical spills, while a 

contaminant that has been incorporated into a soil for more than 2 years is considered 

to be ‘aged’.  For the purpose of this report ‘aged’ EILs have been adopted because any 

contamination present at the site is likely to have been present for more than 2 years. 

To assist with determining appropriate EILs to screen the soil analytical results, 

particularly for Copper, Chromium -III, Nickel and Zinc, the Cation Exchange Capacity 

(CEC) and pH of the soil was analysed for each of the samples.  The CEC values for 

each sample ranged from 2.9 to 22 meq/100g, while the pH values ranged from 5.1 to 



Stage 1 and 2 Environmental Site Assessment 

87 - 91 Nuwarra Road, Moorebank NSW 

E17013MOR-R01F Page 30 of 46 

8.3. For the purpose of this report, and to screen the analytical results, GEE has 

adopted the lowest values for both CEC and pH which was a CEC of 2.9 meq/100g and 

pH of 5.1.  Additionally, a value of 1% clay composition has been adopted when 

determining the EIL for chromium (III) which is considered to be conservative.  

When determining the EILs for Copper, Nickel, Chromium and Zinc, ambient 

background concentrations can be used to increase the final EIL, however, for the 

purpose of this investigation zero ambient background concentrations have been 

adopted to be conservative.  

The broad land-use scenarios are areas of ecological significance, urban residential/ 

public space, and commercial/industrial.  Each land-use scenario assumes different 

exposure scenarios and are generally based on the land-use at ground floor level which 

includes living quarters and therefore urban/residential criteria has been adopted.   

A summary of the EILs adopted for the site is provided in Table 4. 

8.2.2 Ecological Screening Levels (ESLs) 

ESLs have been developed for selected petroleum hydrocarbon compounds (specifically 

TRH5, BTEX and Benzo(a)pyrene) and are applicable for assessing risk to terrestrial 

ecosystems.  ESLs broadly apply to coarse- and fine-grained soils and like EILs, the 

ESLs consider various land use scenarios, only apply to the upper 2m of exposed soils 

and differ for ‘fresh’ contamination and ‘aged’ contamination.  For the purpose of this 

report, fine-grained soil and ‘aged’ ESLs have been adopted because they are 

considered to be most appropriate for site conditions.  

With respect to land-use, urban/residential ESLs have been adopted because there are 

living quarters proposed on the ground floor. 

A summary of the ESLs appropriate for the site is provided in Table 4.  GEE notes that 

screening levels are the concentrations of a contaminant above which will require 

further evaluation and consideration.  

5 ESLs for the various carbon fractions are based on TRH analysis with F1 (C6-C9) being obtained after subtraction 

of BTEX. 
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8.3 HUMAN HEALTH RISK

To address potential health impacts at the site, GEE has compared the analytical results 

against Health Investigation Levels (HILs) and Health Screening Levels (HSLs), 

provided in NEPM (2013), Schedule B(1) – Guidelines on Investigation Levels for Soil 

and Groundwater (reference 12).  

8.3.1 Health Investigation Levels (HILs) 

The HILs are scientifically based, generic assessment criteria to be used as a first stage 

(or tier 1) screening of potential risks to human health from chronic exposure to 

contaminants.  They are intentionally conservative and are based on four different and 

generic land use scenarios (i.e. HIL-A described as residential with accessible soils, HIL-

B which includes residential with minimal opportunities for soil access, HIL-C for public 

space such as parks and HIL-D for commercial/industrial sites).  Each land-use scenario 

assumes different exposure scenarios and when land is used for more than one 

purpose, the HILs that are relevant to the more sensitive land-use should be adopted.  

In this regard, the most appropriate land use scenario is HIL-B. 

HILs for soil contaminants are provided in Table 1A(1) of the NEPM guidelines and 

includes metals, PAHs, Pesticides and PCBs.  Petroleum hydrocarbons are not included.   

A summary of the HILs appropriate for the site is provided in Table 4. 

8.3.2 Health Screening Levels (HSLs) 

Health Screening Levels (HSLs) were developed for selected petroleum hydrocarbons 

(specifically TRH C6 – C10 or F1 fraction, TRH >C10 – C16 or F2 fraction and BTEX) by the 

Cooperative Research Centre for Contamination Assessment and Remediation of the 

Environment (CRC CARE) and have been adopted and are referenced in Schedule B(1) 

of NEPM (2013 – reference 12) and Friebel & Nadebaum (2011 – reference 13). HSLs 

were also developed for asbestos in soil by the WA DoH (reference 8) and have been 

adopted in Schedule B(1) of NEPM (2013 – reference 12). 

Petroleum Hydrocarbons 

The assessment of petroleum hydrocarbon contamination is primarily driven by human 

health concerns relating to volatile components (e.g. TRH C6 – C10, TRH >C10 – C16 and 

Benzene) which have the potential to cause health issues via vapour intrusion.  HSLs 

also apply for direct human contact (Table A4 – reference 13) but only where this is 

likely.   
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For vapour intrusion and direct contact, different HSLs apply for different land use 

scenarios, different soil types (i.e. sand, silt and clay) and different depths.  For the 

purpose of this investigation, criteria relevant for shallow (0m to 1m) sandy soils has 

been adopted to screen the soil analytical results because they are most conservative.  

If a sample exceedance occurs at greater depth then the criteria will be adjusted to 

suit. 

With respect to land-use there are four scenarios: 

◊ HSL-A for low density residential sites 

◊ HSL-B for high density residential sites 

◊ HSL-C for recreational/open space areas  

◊ HSL-D for commercial and industrial sites 

The land use setting is based on ground floor occupation because if the vapour 

exposure is acceptable at ground level then it can be assumed to be acceptable on the 

floors above.   As previously mentioned it is proposed to construct a residential 

apartment building and residential apartments will exist on the ground floor. In this 

regard HSL-B has been adopted.   

Where there is a HSL for vapour intrusion as well as direct contact, the lowest criteria 

has been adopted, which is the vapour intrusion HSLs.  Where there are no direct 

contact or vapour intrusion HSLs available, GEE has adopted management limits (Table 

1B(7) – reference 12) which apply for TRH. The management limits are designed to 

avoid or minimise potential effects of petroleum hydrocarbons including: 

◊ The formation of observable light non-aqueous phase liquids (LNAPL), 

◊ Fire and explosive hazards, and 

◊ The effects on buried infrastructure e.g. penetration of, or damage to, in-ground 

services by hydrocarbons. 

Again, there are different management limits for the various land use scenarios and 

GEE has adopted the management limits appropriate for high density residential sites 

have been adopted.  Finally, where there are HILs or management limits available for a 

particular contaminant, GEE has adopted HSLs recommended for direct contact on high 

density residential sites (Table A4 – reference 17).  A summary of the petroleum 

hydrocarbon HSLs adopted for the site is provided in Table 4.
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Asbestos is Soil 

The asbestos in soil screening levels are based on scenario-specific likely exposure 

levels associated with land-use.  Considering the proposed land-use GE has adopted 

criteria for Residential – B which includes minimal access to soil. 
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Table 4: Soil Site Assessment Criteria (SAC)  

Analyte

Health Investigation/Screening Levels (HILs/HSLs) 
(mg/kg)

Ecological Investigation/Screening Levels 
(EILs/ESLs) 

(mg/kg)

HIL-B / HSL-B Reference Residential/Urban Reference 

Total Metals 

Arsenic 500 Table 1A – Reference 12 100 Table 1B(5) – Reference 12 

Cadmium 150 Table 1A – Reference 12 -- -- 

Chromium (VI) 500 Table 1A – Reference 12 -- -- 

Chromium (III) -- -- 190 Table 1B(3) – Reference 12 

Copper 30,000 Table 1A – Reference 12 70 Table 1B(2) – Reference 12 

Lead 1,200 Table 1A – Reference 12 1,100 Table 1B(4) – Reference 12 

Mercury (inorganic) 120 Table 1A – Reference 12 -- -- 

Nickel 1,200 Table 1A – Reference 12 15 Table 1B(3) – Reference 12 

Zinc 60,000 Table 1A – Reference 12 170 Table 1B(1) – Reference 12 

Total Polychlorinated Biphenyls (PCBs)

Total PCBs 1 Table 1A – Reference 12 -- -- 

Polycyclic Aromatic Hydrocarbons (PAHs)

Naphthalene 3 Table 1A(3) – Reference 12 170 Table 1B(5) – Reference 12 

Benzo(a)pyrene -- -- 0.7 Table 1B(6) – Reference 12 

Benzo(a)pyrene TEQ 4 Table 1A – Reference 12 -- -- 

TOTAL PAHs 400 Table 1A – Reference 12 -- -- 

Organochlorine Pesticides (OCP)

Heptachlor 10 Table 1A – Reference 12 -- -- 

Aldrin + Dieldrin 10 Table 1A – Reference 12 -- -- 

Endrin 20 Table 1A – Reference 12 -- -- 

Chlordane 90 Table 1A – Reference 12 -- -- 

Endosulfan 400 Table 1A – Reference 12 -- -- 

HCB 15 Table 1A – Reference 12 -- -- 

Methoxychlor 500 Table 1A – Reference 12 -- -- 

DDE + DDD + DDT 600 Table 1A – Reference 12 -- -- 

DDT -- -- 180 Table 1B(5) – Reference 12 

BTEX

Benzene 0.5 Table 1A(3) – Reference 12 50 Table 1B(6) – Reference 12 

Toluene 160 Table 1A(3) – Reference 12 85 Table 1B(6) – Reference 12 

Ethylbenzene 55 Table 1A(3) – Reference 12 70 Table 1B(6) – Reference 12 

Xylenes 40 Table 1A(3) – Reference 12 45 Table 1B(6) – Reference 12 

Total Recoverable Hydrocarbons (TRH)

(F1) C6 – C10  45 Table 1A(3) – Reference 12 180 Table 1B(6) – Reference 12 

(F2) >C10 - C16 110 Table 1A(3) – Reference 12 120 Table 1B(6) – Reference 12 

(F3) >C16 – C34 2,500 Table 1B(7) – Reference 12 300 Table 1B(6) – Reference 12 

(F4) >C34 – C40 10,000 Table 1B(7) – Reference 12 2,800 Table 1B(6) – Reference 12 

Asbestos

Surface Soil No visible Asbestos Table 7 – Reference 12 -- -- 

Buried Bonded 0.04% Table 7 – Reference 12 -- -- 

Buried Friable 
Asbestos/Asbestos Fines 

0.001% Table 7 – Reference 12 -- -- 
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9 ANALYTICAL RESULTS

A copy of the laboratory report is provided in Appendix G, while a summary of the 

results is provided in Table 5 and discussed in the following sections. 

9.1 METALS

A total of 18 primary samples were analysed for the presence of metals, specifically, 

arsenic, cadmium, chromium, copper, nickel, lead, zinc and mercury.  A summary of the 

results is provided below: 

Metal 

Number 

of 

Samples 

Analysed 

Minimum 

Value 

Maximum 

Value 

SAC Exceedances 

Health Ecological Health Ecological 

Arsenic 18 <4 19 500 100 0 0 

Cadmium 18 <0.4 0.6 150 -- 0 0 

Chromium 18 5 54 500 190 0 0 

Copper 18 3 43 30,000 70 0 0 

Lead 18 6 71 1,200 1,100 0 0 

Mercury 18 <0.1 <0.1 120 -- 0 0 

Nickel 18 <1 18 1,200 15 0 1 

Zinc 18 3 93 60,000 170 0 0 

In summary, there were no concentrations above the health-based SAC, while there 

was one sample (AC210617-17) which contained a concentration of nickel above the 

ecological SAC.  As previously mentioned, the ecological-based SAC are dependent on 

the CEC and/or pH of the individual samples. The SAC provided in Table 4 are based 

on the lowest values of CEC and pH for all samples (i.e. 5.1 pH and 2.9 meq/100g) and 

was done as the ‘first pass’ assessment of the results.  The actual CEC and pH results 

for this samples was 14.0 meq/100g and 7.0 pH units, respectively.  When using the 

actual CEC and pH values for the sample, the ecological SAC increases to 210 mg/kg 

which is higher than the sample concentration of 18mg/kg. In this regard, GEE 

considers that metals do not pose an ecological contamination issue for the proposed 

development. 

9.2 TRH AND BTEX 

Twelve primary samples were selected for TRH and BTEX analysis.  A summary of the 

results is provided below: 
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Analyte 

Number of 

Samples 

Analysed 

Minimum 

Value 

Maximum 

Value 

SAC 
Number of 

Exceedances Health Ecological 

TRH C6-C10 (F1) 12 <25 <25 45 180 0 

TRH >C10 – C16 (F2) 12 <50 <50 110 120 0 

TRH >C16 – C34 (F3) 12 <100 <100 2,500 300 0 

TRH >C34 – C40 (F4) 12 <100 110 10,000 2,800 0 

Benzene 12 <0.2 <0.2 0.5 50 0 

Toluene 12 <0.5 <0.5 160 85 0 

Ethylbenzene 12 <1 <1 55 70 0 

Xylenes 12 <2 <2 40 45 0 

On the basis of the soil analytical results and the fact that there was no obvious 

hydrocarbon odour noted during the fieldwork, GEE considers that TRH and BTEX does 

not to pose a contamination issue for the proposed development. 

9.3 PAHS

A total of 12 primary samples were analysed for PAHs.  A summary of the results is 

provided below: 

Analyte 

Number of 

Samples 

Analysed 

Minimum 

Value 

Maximum 

Value 

SAC 
Number of 

Exceedances Health Ecological 

Naphthalene  12 <0.1 <0.1 3 170 0 

Benzo(a)pyrene 12 <0.05 0.3 -- 0.7 0 

Benzo(a)pyrene TEQ 12 <0.5 <0.5 4 -- 0 

Total PAHs 12 <0.05 2.6 400 -- 0 

Based on the soil analytical results, GEE considers that PAHs do not pose a 

contamination issue for the proposed development.  

9.4 OCPS AND PCBS

Eight primary samples were analysed for OCPs and PCBs.   A summary of the results is 

provided below: 
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Analyte 

Number of 

Samples 

Analysed 

Minimum 

Value 

Maximum 

Value 

SAC 
Number of 

Exceedances Health Ecological 

Heptachlor 8 <0.1 <0.1 10 -- 0 

Aldrin 8 <0.1 <0.1 15 -- 0 

Dieldrin 8 <0.1 <0.1 15 -- 0 

Endrin 8 <0.1 <0.1 20 -- 0 

Chlordane 8 <0.1 <0.1 90 -- 0 

Endosulfan 8 <0.1 <0.1 400 -- 0 

HCB 8 <0.1 <0.1 15 -- 0 

Methoxychlor 8 <0.1 <0.1 500 -- 0 

DDE + DDD + 
DDT 

8 <0.1 <0.1 600 -- 0 

DDT 8 <0.1 <0.1 -- 180 0 

Total PCBs 8 <0.1 <0.1 1 -- 0 

On the basis of the soil analytical results, OCPs and PCBs are not considered to be a 

contamination issue for the development.   

9.5 ASBESTOS

A single fragment of bonded ACM was encountered during the excavation of testpit TP4 

which was located at the front of the dwelling at No. 89 and analysis confirmed the 

presence of asbestos.  The other sampling points did not encounter any bonded ACM.   

When adopting the calculation for determining soil asbestos concentrations (reference 

8) the concentration of asbestos was 0.0003%, and this assumes 15% asbestos by 

weight in the ACM and a soil density of 1.5 kg/L.   

Asbestos in the form of friable fibres were not detected in each of the fill samples 

submitted for analysis. 

In summary, GEE considers that asbestos is unlikely to be a contamination issue for the 

soils across the site.  However, in accordance with the WA DoH guidelines (reference 

8), which have been adopted nationally (reference 12), further assessment is 

warranted. 



TABLE 5 - Summary of Analytical Results (Soil)

AC210617-01 AC210617-TP01 AC210617-02 AC210617-04 AC210617-05 AC210617-TP02 AC210617-06 AC210617-08 AC210617-TP03 AC210617-09 AC210617-11 AC210617-TP04 AC210617-12

Location TP01 TP01 TP01 TP02 Blind TP02 TP02 TP03 TP03 TP03 TP04 TP04 TP04

Depth 0.1 – 0.2 0.0 – 0.3 0.4 – 0.5 0.1 – 0.2 Replicate 0.0 – 0.3 0.3 – 0.4 0.1 – 0.2 0.0 – 0.3 0.5 – 0.6 0.1 – 0.2 0.0 – 0.3 0.7 – 0.8

Type TOPSOIL / FILL TOPSOIL / FILL Silty CLAY TOPSOIL / FILL of '04' TOPSOIL / FILL Silty CLAY TOPSOIL / FILL TOPSOIL / FILL Silty CLAY TOPSOIL / FILL TOPSOIL / FILL Silty CLAY

Asbestos

Bonded Asbestos % -- <0.01 -- -- -- <0.01 -- -- <0.01 -- -- <0.01 -- 0.04% --

FA & AF % -- <0.001 -- -- -- <0.001 -- -- <0.001 -- -- <0.001 -- 0.001% --

Metals

Arsenic mg/kg 8 -- 6 10 6 -- 8 <4 -- 7 5 -- 6 500 100

Cadmium mg/kg <0.4 -- <0.4 <0.4 <0.4 -- <0.4 <0.4 -- <0.4 <0.4 -- <0.4 150 --

Chromium
1 mg/kg 20 -- 24 18 14 -- 23 9 -- 20 13 -- 23 500 190

Copper mg/kg 12 -- 13 23 25 -- 10 7 -- 8 18 -- 13 30,000 70

Lead mg/kg 40 -- 11 43 47 -- 11 14 -- 12 71 -- 14 1,200 1,100

Mercury mg/kg <0.1 -- <0.1 <0.1 <0.1 -- <0.1 <0.1 -- <0.1 <0.1 -- <0.1 120 --

Nickel mg/kg 3 -- 2 5 4 -- 2 4 -- 1 6 -- 1 1,200 15

Zinc mg/kg 34 -- 5 53 64 -- 6 32 -- 14 51 -- 6 60,000 170

BTEX

Benzene mg/kg <0.2 -- <0.2 <0.2 <0.2 -- -- <0.2 -- -- <0.2 -- <0.2 0.5 50

Toluene mg/kg <0.5 -- <0.5 <0.5 <0.5 -- -- <0.5 -- -- <0.5 -- <0.5 160 85

Ethylbenzene mg/kg <1 -- <1 <1 <1 -- -- <1 -- -- <1 -- <1 55 70

Total Xylenes mg/kg <1 -- <1 <1 <1 -- -- <1 -- -- <1 -- <1 40 45

TRH

TRH C6 - C10 (F1) mg/kg <25 -- <25 <25 <25 -- -- <25 -- -- <25 -- <25 45 180

TRH >C10 - C16 (F2) mg/kg <50 -- <50 <50 <50 -- -- <50 -- -- <50 -- <50 110 120

TRH >C16-C34 (F3) mg/kg <100 -- <100 <100 <100 -- -- <100 -- -- <100 -- <100 2,500 300

TRH >C34-C40 (F4) mg/kg <100 -- <100 <100 <100 -- -- <100 -- -- <100 -- <100 10,000 2,800

PAHs

Naphthalene mg/kg <0.1 -- <0.1 <0.1 <0.1 -- -- <0.1 -- -- <0.1 -- <0.1 3 170

Benzo(a)pyrene mg/kg <0.05 -- <0.05 <0.05 <0.05 -- -- <0.05 -- -- <0.05 -- <0.05 -- 0.7

Benzo(a)pyrene TEQ mg/kg <0.5 -- <0.5 <0.5 <0.5 -- -- <0.5 -- -- <0.5 -- <0.5 4 --

Total PAHs mg/kg <0.05 -- <0.05 <0.05 <0.05 -- -- <0.05 -- -- <0.05 -- <0.05 400 --

OCPs

Heptachlor mg/kg <0.1 -- -- <0.1 -- -- -- -- -- -- <0.1 -- -- 10 --

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

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

Endrin mg/kg <0.1 -- -- <0.1 -- -- -- -- -- -- <0.1 -- -- 20 --

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

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

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

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

HCB mg/kg <0.1 -- -- <0.1 -- -- -- -- -- -- <0.1 -- -- 15 --

Methoxychlor mg/kg <0.1 -- -- <0.1 -- -- -- -- -- -- <0.1 -- -- 500 --

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

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

pp-DDT mg/kg <0.1 -- -- <0.1 -- -- -- -- -- -- <0.1 -- -- 180

PCBs

Total +ve PCBs mg/kg <0.1 -- -- <0.1 -- -- -- -- -- -- <0.1 -- -- 1 --

Other Tests

CEC mg/kg 6.9 -- 13 12 -- -- 12 2.9 -- 12 22 -- 9.3 -- --

pH mg/kg 5.8 -- 5.3 6.6 -- -- 5.5 5.7 -- 5.1 8.3 -- 5.2 -- --

TABLE NOTES:  

Analytical results which exceed any of the Health-based Investigation Levels (HILs) are shown as bold text. 

Analytical results which exceed any of the Ecological-based Investigation Levels (PILs) are shown as boxed text.  

1 – Total Chromium analytical result includes chromium (III) and (VI).

15 --
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400

600

Analyte Health Ecological

Sample ID Site Acceptance Criteria



TABLE 5 - Summary of Analytical Results (Soil)

AC210617-13 AC210617-TP05 AC210617-14 AC210617-16 AC210617-17 AC210617-18 AC210617-19 AC210617-TP06 AC210617-21 AC210617-22 AC210617-23 AC210617-24 AC210617-26

Location TP05 TP05 TP05 TP05 TP06 Blind TP06 TP06 BH01 BH01 BH01 BH02 BH02

Depth 0.1 – 0.2 0.0 – 0.3 0.4 – 0.5 1.1 – 1.2 0.1 – 0.2 Replicate 0.3 – 0.4 0.0 – 0.3 0.1 – 0.2 0.2 – 0.3 0.5 – 0.6 0.1 – 0.2 0.6 – 0.7

Type TOPSOIL / FILL TOPSOIL / FILL FILL Silty CLAY TOPSOIL / FILL of '17' Silty CLAY TOPSOIL / FILL TOPSOIL / FILL Silty CLAY Silty CLAY TOPSOIL / FILL Silty CLAY

Asbestos

Bonded Asbestos % -- <0.01 -- -- -- -- -- <0.01 -- -- -- -- -- 0.04% --

FA & AF % -- <0.001 -- -- -- -- -- <0.001 -- -- -- -- -- 0.001% --

Metals

Arsenic mg/kg 12 -- 11 <4 16 19 9 -- 5 10 9 <4 8 500 100

Cadmium mg/kg <0.4 -- <0.4 <0.4 0.5 0.6 <0.4 -- <0.4 <0.4 <0.4 <0.4 <0.4 150 --

Chromium
1 mg/kg 20 -- 21 5 54 51 25 -- 14 18 29 8 21 500 190

Copper mg/kg 38 -- 8 6 33 43 12 -- 20 3 8 18 8 30,000 70

Lead mg/kg 48 -- 22 6 40 51 11 -- 43 13 13 18 8 1,200 1,100

Mercury mg/kg <0.1 -- <0.1 <0.1 <0.1 <0.1 <0.1 -- <0.1 <0.1 <0.1 <0.1 <0.1 120 --

Nickel mg/kg 9 -- 2 <1 18 11 2 -- 9 2 2 2 1 1,200 15

Zinc mg/kg 65 -- 12 3 90 93 7 -- 69 4 5 19 3 60,000 170

BTEX

Benzene mg/kg <0.2 -- <0.2 -- <0.2 -- -- -- <0.2 -- -- <0.2 <0.2 0.5 50

Toluene mg/kg <0.5 -- <0.5 -- <0.5 -- -- -- <0.5 -- -- <0.5 <0.5 160 85

Ethylbenzene mg/kg <1 -- <1 -- <1 -- -- -- <1 -- -- <1 <1 55 70

Total Xylenes mg/kg <1 -- <1 -- <1 -- -- -- <1 -- -- <1 <1 40 45

TRH

TRH C6 - C10 (F1) mg/kg <25 -- <25 -- <25 -- -- -- <25 -- -- <25 <25 45 180

TRH >C10 - C16 (F2) mg/kg <50 -- <50 -- <50 -- -- -- <50 -- -- <50 <50 110 120

TRH >C16-C34 (F3) mg/kg <100 -- <100 -- <100 -- -- -- <100 -- -- <100 <100 2,500 300

TRH >C34-C40 (F4) mg/kg <100 -- <100 -- 110 -- -- -- <100 -- -- <100 <100 10,000 2,800

PAHs

Naphthalene mg/kg <0.1 -- <0.1 -- <0.1 -- -- -- <0.1 -- -- <0.1 <0.1 3 170

Benzo(a)pyrene mg/kg 0.3 -- <0.05 -- <0.05 -- -- -- 0.07 -- -- <0.05 <0.05 -- 0.7

Benzo(a)pyrene TEQ mg/kg <0.5 -- <0.5 -- <0.5 -- -- -- <0.5 -- -- <0.5 <0.5 4 --

Total PAHs mg/kg 2.6 -- <0.05 -- <0.05 -- -- -- 0.07 -- -- <0.05 <0.05 400 --

OCPs

Heptachlor mg/kg -- -- <0.1 -- -- -- -- -- -- -- -- <0.1 -- 10 --

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

Dieldrin mg/kg -- -- <0.1 -- -- -- -- -- -- -- -- 0.2 --

Endrin mg/kg -- -- <0.1 -- -- -- -- -- -- -- -- <0.1 -- 20 --

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

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

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

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

HCB mg/kg -- -- <0.1 -- -- -- -- -- -- -- -- <0.1 -- 15 --

Methoxychlor mg/kg -- -- <0.1 -- -- -- -- -- -- -- -- <0.1 -- 500 --

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

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

pp-DDT mg/kg -- -- <0.1 -- -- -- -- -- -- -- -- <0.1 -- 180

PCBs

Total +ve PCBs mg/kg -- -- <0.1 -- -- -- -- -- -- -- -- <0.1 -- 1 --

Other Tests

CEC mg/kg 12 -- 7.5 8.9 14 -- 11 10 4 13 5 15 -- --

pH mg/kg 7.7 -- 7.5 5.2 7 -- 5.2 6.5 6.3 5.8 5.8 7 -- --

TABLE NOTES:  

Analytical results which exceed any of the Health-based Investigation Levels (HILs) are shown as bold text. 

Analytical results which exceed any of the Ecological-based Investigation Levels (PILs) are shown as boxed text.  

1 – Total Chromium analytical result includes chromium (III) and (VI).

90

400

600

Sample ID Site Acceptance Criteria

Analyte Health Ecological

15 --



Stage 1 and 2 Environmental Site Assessment

87 - 91 Nuwarra Road, Moorebank NSW 

E17013MOR-R01F Page 40 of 46 

10 SITE CHARACTERISATION

A summary of the information obtained and results of this assessment is presented 

below.   

10.1 SITE HISTORY AND POTENTIAL FOR CONTAMINATION

The historical information indicates that the site was originally part of the same, much 

larger, parcel of land up until the mid-1940s and during this time the site was vacant 

and undeveloped.  Between the mid-1940s and the mid-1960s, the site was part of two 

separate, 3 acre, parcels of land with the northern parcel of land potentially used as a 

motor vehicle mechanical workshop and/or storage yard for earthmoving machinery.  

The southern parcel of land was likely used as a poultry farm.  In the mid to late-

1960s, the site was further subdivided into the existing low-density residential parcels 

of land and the existing dwelling were constructed shortly thereafter.    

Based on GEE’s knowledge of the site, including review of the site’s history and physical 

and environmental setting, the main sources of potential contamination include: 

◊ Potential use of the northern part of the site (No. 87) as a motor vehicle repair 

workshop and/or storage yard for earthmoving machinery (Circa 1945 to 1965)  

This could have resulted in ‘top down’ contamination of the site through fuel and oil 

leaks from cars, or if part of the site was ever used to service vehicles.  However, 

any surface concrete would have minimised any migration of contaminants into the 

ground and therefore the risk of contamination is considered to be low. Additionally, 

the clay soil profile would restrict any further migration of potential contaminants. 

◊ Past demolition works.  

With any demolition work there is a possibility that Asbestos Containing Materials 

(ACM), if present in former structures, were not cleared from site.   

◊ Past development of the site, specifically the potential for contaminated fill.  

With any site development works there is a possibility that fill material was used to 

raise site levels above predicted flood levels, or to create a level building platform.  

When sourced from an unknown origin, the quality of the fill is also unknown and 

potentially contaminated.   
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10.2 SOIL ASSESSMENT

Soil conditions across the site were assessed at two boreholes (BH1 and BH2) and six 

testpit (TP1 to TP6) locations positioned in accessible areas across the site and 

targeting areas of potential contamination.  The number of sampling points (boreholes 

and testpits) exceeds the minimum number of sampling points required for adequate 

site characterisation as defined by the EPA NSW and Australian Standards. The 

boreholes and testpits were positioned in accordance with a systematic sampling 

pattern to provide broadly even coverage across the site, subject to the constraints of 

existing buildings and buries services.   

The boreholes were drilled using an 85mm diameter stainless steel hand auger and 

were positioned in the rear yards of No. 87 and 91 Nuwarra Road, where the mini-

excavator could not access.  Both of the boreholes were advanced through any surface 

fill and into the underlying natural soil profile before refusing on weathered bedrock at 

1.25m below ground surface (bgs). The testpits were excavated with a 2-tonne 

excavator equipped with a 400mm wide bucket and were advanced through any 

surface filling and at least 0.3m into the underlying natural soil profile.  

During the drilling of boreholes, there were no unusual odours (that could be 

potentially associated with contamination) noted. With respect to asbestos, a single 

fragment of bonded Asbestos Containing Material (ACM) was observed within the fill 

layer at testpit TP4 located at the front of No. 89. The subsurface conditions 

encountered by the borehole and testpits typically comprised a surface layer of topsoil 

and/or fill material (i.e. imported material or previously disturbed soils) over natural 

silty gravelly sand and silty clay soils, which was underlain by siltstone and/or 

sandstone bedrock.   

GEE submitted a total of 30 primary soil samples from the 8 sampling points to 

Envirolab for NATA accredited laboratory analysis of metals (arsenic, cadmium, 

chromium, copper, nickel, lead, mercury and zinc), TRH, BTEX, PAHs, OCPs, PCBs and 

asbestos.  The analytical results were compared against relevant set of ecological and 

health-based Site Acceptance Criteria (SAC) appropriate for the proposed land-use 

(residential with limited accessible soil).   

In summary, the fill and natural soil was found to be free of significant contamination 

which would impact on the proposed development, future users of the site and the 

environment.   
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10.3 GROUNDWATER ASSESSMENT

GEE acknowledges that groundwater conditions beneath the site were not assessed as 

part of this investigation.  However, this is considered to be acceptable given that: 

◊ The regional groundwater in the vicinity of the site is likely to be confined or partly 

confined, discrete, water-bearing zones within the underlying bedrock formation. 

◊ Permanent groundwater was not encountered during field investigations, 

◊ The natural soil beneath the site predominately comprises silty clay which has a 

relatively low permeability and would restrict the vertical migration of contaminants 

through the soil profile, and 

◊ There was no significant chemical contamination identified during the detailed soil 

sampling and analysis program. 
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11 CONCLUSION AND RECOMMENDATIONS

Geo-Environmental Engineering Pty Ltd (GEE) was commissioned by St. George 

Community Housing Limited (SGCH) to undertake a preliminary and detailed site 

contamination assessment, otherwise referred to as a Stage 1 PSI and Stage 2 DSI, at 

the property identified as 87 - 91 Nuwarra Road Moorebank, New South Wales. The site 

covers an area of 2010m2 and comprises three allotments which are legally referred to 

as Lot 110 in Deposited Plan (DP) 235787 and Lots 5 and 6 in DP 236405.  

The property is currently occupied by three detached single storey dwellings and it is 

proposed to demolish these dwellings and associated structures and construct a six 

storey apartment building with parking on existing grade.   

The assessment was required to support a Development Application for the proposed 

development and the assessment comprised a: 

◊ A review of the previous investigation reports relevant to the site and this 

investigation, 

◊ A review of the environmental and physical setting in which the site lies, including 

geology, hydrogeology and topography, 

◊ A review of the history of the site using readily available records and historical aerial 

photographs, 

◊ A detailed site inspection for potential sources of contamination, 

◊ Field investigations including: 

o The drilling of two boreholes and the excavation of six testpits across 

accessible areas of the site,  

o Sampling of soil from the boreholes and testpits. 

◊ Laboratory analysis of selected soil samples for a broad suite of potential 

contaminants, and 

◊ Comparison of the laboratory analytical results against relevant Office of 

Environment and Heritage (OEH)6 endorsed guidelines to evaluate potential 

contamination risk to human health and the environment. 

6 The OEH incorporates the NSW Environment Protection Authority (EPA) and was formerly known as the NSW 

Department of Environment and Climate Change and Water (DECCW), the NSW Department of Environment and 

Climate Change (DECC) and NSW Department of Environment and Conservation (DEC).    
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Based on observations made during the field investigations, the sampling and analysis 

program conducted at the site, the proposed land-use and with respect to relevant 

statutory guidelines, it is the opinion of GEE that the site, in its current condition, is 

suitable for the proposed development and associated land-use.   

Notwithstanding this, it is pointed out that a single fragment of bonded ACM was 

encountered in the fill material at sampling point TP4.  The fragment was in sound 

condition, the concentration of asbestos was below the relevant site assessment criteria 

and further sampling did not identify and asbestos fines or friable asbestos.  However, 

because the proposed development will comprise the demolition of existing structures 

that may, or may not, contain ACM, and some level of ground disturbance is expected, 

GEE recommends that a licenced asbestos assessor, or an occupational hygienist, 

inspect the site after demolition and provide a clearance certificate.   

If superficial soils are to be stripped and removed from site, they will need to be 

classified in accordance with the NSW EPA Waste Assessment Guidelines (reference 14) 

and any asbestos impacted fill materials will be classified as ‘Special waste – asbestos’. 

To minimise the amount of special waste it is considered prudent to delineate of the 

presence of ACM in the fill material.   
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12 GENERAL LIMITATIONS OF THIS REPORT

This report has been prepared in general accordance with guidelines endorsed by the 

NSW Office of Environment and Heritage, and the conclusions of this report 

are based on a limited scope of work described herein, which was considered 

appropriate based on the same regulatory guidelines.   

It is the intention of GEE that the report reflect actual subsurface site conditions, and 

the contamination status, of the entire site (within the depths investigated).  However, 

regardless of the level of investigation undertaken, there will always be uncertainty 

when dealing with land contamination.   For instance, the sampling points (boreholes 

and/or testpits) represent a relatively small portion of the site, and ground conditions 

may vary between sampling locations.  The cause of such variation may include, but 

are not limited to, complex geological settings, the fate and transport characteristics of 

certain chemicals, the distribution of existing contamination, physical limitations 

imposed by the location of utilities and other man-made structures, and the limitations 

of assessment technologies. 

Furthermore, the laboratory analytical results contained in this report, upon which 

conclusions are drawn, relate only to a discrete sample submitted for analysis.  Also, 

not all chemicals have been assessed as part of this investigation. The chemical 

analytes targeted by this investigation are based on either the site’s history, or 

represent a suite of common soil contaminants.   

This report is based on site conditions which existed at the time of the field 

investigation and subsurface conditions may change over time, either through natural 

processes, or via ongoing activities on the site.  Should additional information become 

available regarding conditions at the site (such as during construction), including 

evidence of previously unknown sources of contamination, then additional advice 

should be sought from GEE. 

Finally, this report has been prepared for use by the client who has commissioned the 

works in accordance with the project brief only. Any reliance assumed by third parties 

on this report shall be at their own risk.  This report should not be reproduced without 

prior approval by the client, or amended in any way without prior approval by GEE.
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1 – Site Location Map 

2 – Site Plan 
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Elevation Contours ................................................................................................................................................ '#

Hydrogeology & Groundwater ............................................................................................................................... '$

Geology ................................................................................................................................................................. ')

Naturally Occurring Asbestos Potential .................................................................................................................5+

Soil Landscapes .................................................................................................................................................... ("

Acid Sulfate Soils .................................................................................................................................................. ($

Dryland Salinity ..................................................................................................................................................... (&

Mining Subsidence Districts .................................................................................................................................. ((

State Environmental Planning ............................................................................................................................... ()

Local Environmental Planning ............................................................................................................................... (*

Heritage ................................................................................................................................................................ )$

Natural Hazards .................................................................................................................................................... )%

Ecological Constraints ........................................................................................................................................... )'

Terms & Conditions ............................................................................................................................................... *"

Location Confidences

Where Lotsearch has had to georeference features from supplied addresses, a location confidence has been 

assigned to the data record. This indicates a confidence to the positional accuracy of the feature. Where 
applicable, a code is given under the field heading “LC” or “LocConf”. These codes lookup to the following 
location confidences: 

LC Code Location Confidence

1 Georeferenced to the site location / premise or part of site 

2 Georeferenced with the confidence of the general/approximate area 

3 Georeferenced to the road or rail 

4 Georeferenced to the road intersection 

5 Feature is a buffered point 

6 Land adjacent to Georeferenced Site 

7 Georeferenced to a network of features
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Dataset Listing

Datasets contained within this report, detailing their source and data currency:

Dataset Name Custodian Supply 
Date

Currency 
Date

Update 
Frequency

Dataset 
Buffer 
(m)

No. 
Features 
Onsite

No. 
Features 
within 
100m

No. 
Features 
within
Buffer

Cadastre Boundaries Land and Property Information 30/06/2017 30/06/2017 Daily - - - -

Topographic Data Land and Property Information 10/04/2015 01/04/2015 As required - - - -

List of NSW contaminated sites 
notified to EPA

Environment Protection 
Authority

22/06/2017 13/06/2017 Monthly 1000 0 0 3

Contaminated Land: Records of 
Notice

Environment Protection 
Authority

22/06/2017 22/06/2017 Monthly 1000 0 0 1

Former Gasworks Environment Protection 
Authority

22/06/2017 16/01/2017 Monthly 1000 0 0 0

National Waste Management Site 
Database

Geoscience Australia 07/03/2017 15/11/2012 Quarterly 1000 0 0 0

EPA PFAS Investigation Program Environment Protection 
Authority

22/06/2017 22/06/2017 Monthly 2000 0 0 0

EPA Other Sites with Contamination 
Issues

Environment Protection 
Authority

22/06/2017 22/06/2017 Quarterly 1000 0 0 0

Licensed Activities under the POEO 
Act 1997

Environment Protection 
Authority

13/06/2017 13/06/2017 Monthly 1000 0 0 7

Delicensed POEO Activities still 
Regulated by the EPA

Environment Protection 
Authority

13/06/2017 13/06/2017 Monthly 1000 0 0 0

Former POEO Licensed Activities 
now revoked or surrendered

Environment Protection 
Authority

13/06/2017 13/06/2017 Monthly 1000 0 0 5

UPSS Environmentally Sensitive 
Zones

Department of Environment, 
Climate Change and Water 
(NSW)

14/04/2015 12/01/2010 As required 1000 0 0 1

UBD Business to Business Directory 
1991 (Premise & Intersection 
Matches)

Hardie Grant Not required 150 0 0 0

UBD Business to Business Directory 
1991 (Road & Area Matches)

Hardie Grant Not required 150 - 3 3

UBD Business to Business Directory 
1986 (Premise & Intersection 
Matches)

Hardie Grant Not required 150 0 0 10

UBD Business to Business Directory 
1986 (Road & Area Matches)

Hardie Grant Not required 150 - 1 1

UBD Business Directory 1982 
(Premise & Intersection Matches)

Hardie Grant Not required 150 0 0 11

UBD Business Directory 1982 (Road 
& Area Matches)

Hardie Grant Not required 150 - 2 2

UBD Business Directory 1978 
(Premise & Intersection Matches)

Hardie Grant Not required 150 0 0 2

UBD Business Directory 1978 (Road 
& Area Matches)

Hardie Grant Not required 150 - 3 3

UBD Business Directory 1975 
(Premise & Intersection Matches)

Hardie Grant Not required 150 0 0 0

UBD Business Directory 1975 (Road 
& Area Matches)

Hardie Grant Not required 150 - 2 2

UBD Business Directory 1970 
(Premise & Intersection Matches)

Hardie Grant Not required 150 0 0 0

UBD Business Directory 1970 (Road 
& Area Matches)

Hardie Grant Not required 150 - 10 10

UBD Business Directory 1965 
(Premise & Intersection Matches)

Hardie Grant Not required 150 0 0 0

UBD Business Directory 1965 (Road 
& Area Matches)

Hardie Grant Not required 150 - 10 10

UBD Business Directory 1950 
(Premise & Intersection Matches)

Hardie Grant Not required 150 0 0 0

UBD Business Directory 1950 (Road 
& Area Matches)

Hardie Grant Not required 150 - 0 0

UBD Business Directory Drycleaners 
& Motor Garages/Service Stations 
(Premise & Intersection Matches)

Hardie Grant Not required 1000 0 0 4

UBD Business Directory Drycleaners 
& Motor Garages/Service Stations 
(Road & Area Matches)

Hardie Grant Not required 1000 - 3 23

Points of Interest Land and Property Information 01/02/2017 01/02/2017 Annually 1000 0 1 33
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Dataset Name Custodian Supply 
Date

Currency 
Date

Update 
Frequency

Dataset 
Buffer 
(m)

No. 
Features 
Onsite

No. 
Features 
within 
100m

No. 
Features 
within
Buffer

Tanks (Areas) Land and Property Information 01/02/2017 01/02/2017 Annually 1000 0 0 0

Tanks (Points) Land and Property Information 01/02/2017 01/02/2017 Annually 1000 0 0 0

Major Easements Land and Property Information 01/02/2017 01/02/2017 As required 1000 0 0 2

State Forest Land and Property Information 01/02/2017 29/06/2016 As required 1000 0 0 0

NSW National Parks and Wildlife 
Service Reserves

NSW Office of Environment 
and Heritage

01/02/2017 31/12/2016 Annually 1000 0 0 0

Hydrogeology Map of Australia Commonwealth of Australia 
(Geoscience Australia)

08/10/2014 17/03/2000 As required 1000 1 1 1

Groundwater Boreholes NSW Department of Primary 
Industries - Office of Water / 
Water Administration 
Ministerial Corporation; 
Commonwealth of Australia 
(Bureau of Meteorology) 2015

21/03/2016 01/12/2015 Annually 2000 0 0 31

Geological Units 1:100,000 NSW Department of Industry, 
Resources & Energy

20/08/2014 None 
planned

1000 1 - 6

Geological Structures 1:100,000 NSW Department of Industry, 
Resources & Energy

20/08/2014 None 
planned

1000 0 - 1

Naturally Occurring Asbestos 
Potential

NSW Department of Industry, 
Resources & Energy

04/12/2015 24/09/2015 Unknown 1000 0 0 0

Soil Landscapes NSW Office of Environment 
and Heritage

12/08/2014 None 
planned

1000 1 - 4

Standard Local Environmental Plan 
Acid Sulfate Soils

NSW Planning and 
Environment

07/10/2016 07/10/2016 As required 500 0 - -

Dryland Salinity  - National 
Assessment

National Land and Water 
Resources Audit

18/07/2014 12/05/2013 None 
planned

1000 0 0 0

Dryland Salinity Potential of Western 
Sydney

NSW Office of Environment 
and Heritage

12/05/2017 01/01/2002 None 
planned

1000 1 1 1

Mining Subsidence Districts Land and Property Information 31/08/2016 31/08/2016 As required 1000 0 0 0

SEPP 14 - Coastal Wetlands NSW Planning and 
Environment

17/12/2015 24/10/2008 Annually 1000 0 0 0

SEPP 26 - Littoral Rainforest NSW Planning and 
Environment

17/12/2015 05/02/1988 Annually 1000 0 0 0

SEPP 71 - Coastal Protection NSW Planning and 
Environment

17/12/2015 01/08/2003 Annually 1000 0 0 0

SEPP Major Developments 2005 NSW Planning and 
Environment

09/03/2013 25/05/2005 Under 
Review

1000 0 0 0

SEPP Strategic Land Use Areas NSW Planning and 
Environment

06/07/2016 28/01/2014 Annually 1000 0 0 0

Local Environmental Plan - Land 
Zoning

NSW Planning and 
Environment

21/04/2017 13/04/2017 Quarterly 1000 1 3 34

Local Environmental Plan - Minimum 
Subdivision Lot Size

NSW Planning and 
Environment

21/04/2017 13/04/2017 Quarterly 0 1 - -

Local Environmental Plan - Height of 
Building

NSW Planning and 
Environment

20/04/2017 13/04/2017 Quarterly 0 1 - -

Local Environmental Plan - Floor 
Space Ratio

NSW Planning and 
Environment

20/04/2017 07/04/2017 Quarterly 0 2 - -

Local Environmental Plan - Land 
Application

NSW Planning and 
Environment

20/04/2017 03/03/2017 Quarterly 0 1 - -

Local Environmental Plan - Land 
Reservation Acquisition

NSW Planning and 
Environment

20/04/2017 13/04/2017 Quarterly 0 0 - -

State Heritage Items NSW Office of Environment 
and Heritage

20/04/2017 30/09/2016 Quarterly 1000 0 0 0

Local Heritage Items NSW Planning and 
Environment

20/04/2017 13/04/2017 Monthly 1000 0 0 0

Bush Fire Prone Land NSW Rural Fire Service 28/03/2017 17/02/2017 Quarterly 1000 0 0 2

Native Vegetation of the Sydney 
Metropolitan Area

NSW Office of Environment 
and Heritage

01/03/2017 16/12/2016 As required 1000 0 1 9

RAMSAR Wetlands Commonwealth of Australia  
Department of the Environment

08/10/2014 24/06/2011 As required 1000 0 0 0

ATLAS of NSW Wildlife NSW Office of Environment 
and Heritage

30/06/2017 30/06/2017 Daily 10000 - - -
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Contaminated Land & Waste Management Facilities

87-91 Nuwarra Road, Moorebank, NSW 2170

Records from the NSW EPA Contaminated Land list within the dataset buffer:

List of NSW contaminated sites notified to EPA

FJN#?H;#=^]cP\X]PcTS#DP]S#DXbc#>PcP#J^daRT8##?]eXa^]\T]c#Ha^cTRcX^]#;dcW^aXch

Map 
Id

Site Address Suburb Activity Management 
Class

Status Location 
Confidence

Dist
(m)

Direction

887 Caltex 
Service 
Station

216 
Newbridge 
Road

Moorebank Service 
Station

Under 
assessment

Current 
EPA List

Premise 
Match

230m North

13468 Former 
Landfill Site

Newbridge 
ROAD

MOOREBANK Landfill Under 
assessment

Current 
EPA List

Premise 
Match

861m South 
East

288 Former ACR 85-107 Alfred 
Street

Chipping 
Norton

Chemical 
Industry

Contamination 
currently 
regulated under 
CLM Act

Current 
EPA List

Premise 
Match

967m North

The values within the EPA site management class in the table above, are given more detailed explanations 
in the table below:

EPA site management class Explanation

Contamination being managed 
via the planning process 
(EP&A Act)

The EPA has completed an assessment of the contamination and decided that the contamination is 
significant enough to warrant regulation. The contamination of this site is managed by the consent 
authority under the Environmental Planning and Assessment Act 1979 (EP&A Act) planning approval 
process, with EPA involvement as necessary to ensure significant contamination is adequately 
addressed. The consent authority is typically a local council or the Department of Planning and 
Environment.

Contamination currently 
regulated under CLM Act

The EPA has completed an assessment of the contamination and decided that the contamination is 
significant enough to warrant regulation under the Contaminated Land Management Act 1997 (CLM 
Act). Management of the contamination is regulated by the EPA under the CLM Act. Regulatory 
notices are available on the EPA*s Contaminated Land Public Record of Notices.

Contamination currently 
regulated under POEO Act

The EPA has completed an assessment of the contamination and decided that the contamination is 
significant enough to warrant regulation. Management of the contamination is regulated under the 
Protection of the Environment Operations Act 1997 (POEO Act). The EPA*s regulatory actions under 
the POEO Act are available on the POEO public register.

Contamination formerly 
regulated under the CLM Act

The EPA has determined that the contamination is no longer significant enough to warrant regulation 
under the Contaminated Land Management Act 1997 (CLM Act). The contamination was addressed 
under the CLM Act.

Contamination formerly 
regulated under the POEO Act

The EPA has determined that the contamination is no longer significant enough to warrant regulation. 
The contamination was addressed under the Protection of the Environment Operations Act 1997 
(POEO Act).

Contamination was addressed 
via the planning process 
(EP&A Act)

The EPA has determined that the contamination is no longer significant enough to warrant regulation. 
The contamination was addressed by the appropriate consent authority via the planning process 
under the Environmental Planning and Assessment Act 1979 (EP&A Act).

Ongoing maintenance required 
to manage residual 
contamination (CLM Act)

The EPA has determined that ongoing maintenance, under the Contaminated Land Management Act 
1997 (CLM Act), is required to manage the residual contamination. Regulatory notices under the CLM 
Act are available on the EPA*s Contaminated Land Public Record of Notices.

Regulation being finalised The EPA has completed an assessment of the contamination and decided that the contamination is 
significant enough to warrant regulation under the Contaminated Land Management Act 1997. A 
regulatory approach is being finalised.

Regulation under the CLM Act 
not required

The EPA has completed an assessment of the contamination and decided that regulation under the 
Contaminated Land Management Act 1997 is not required.

Under assessment The contamination is being assessed by the EPA to determine whether regulation is required. The 
EPA may require further information to complete the assessment. For example, the completion of 
management actions regulated under the planning process or Protection of the Environment 
Operations Act 1997. Alternatively, the EPA may require information via a notice issued under s77 of 
the Contaminated Land Management Act 1997 or issue a Preliminary Investigation Order.
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NPcT#EP]PVT\T]c#@PRX[XcXTb#>PcP#J^daRT8#;dbcaP[XP]#A^eTa]T\T]c#AT^bRXT]RT#;dbcaP[XP

=aTPcXeT#=^\\^]b#1,.#

Site 
Id

Owner Name Address Suburb Landfill Reprocess Transfer Location 
Confidence

Distance Direction

N/A No records in 
buffer

Sites on the National Waste Management Site Database within the dataset buffer:

Record of Notices within the dataset buffer:

Contaminated Land: Records of Notice

Map Id Name Address Suburb Notices Area 
No

Location 
Confidence

Distance Direction

78 Former Australian 
Chemical 
Refiners

85-107 Alfred Road Chipping 
Norton

3 current 3375 Premise 
Match

967m North

=^]cP\X]PcTS#DP]S#ITR^aSb#^U#F^cXRT#>PcP#J^daRT8##?]eXa^]\T]c#Ha^cTRcX^]#;dcW^aXch

KTa\b#^U#dbT#P]S#SXbR[PX\Ta#U^a#=^]cP\X]PcTS#DP]S8#ITR^aS#^U#F^cXRTb*#_[TPbT#eXbXc#

Wcc_8--fff,T_P,]bf,V^e,Pd-R[\-R[\SXbR[PX\Ta,Wc\

National Waste Management Site Database

Former Gasworks within the dataset buffer:

Former Gasworks

Map 
Id

Location Council Further Info Location 
Confidence

Distance Direction

N/A No records in buffer

@^a\Ta#APbf^aZb#>PcP#J^daRT8##?]eXa^]\T]c#Ha^cTRcX^]#;dcW^aXch

Contaminated Land & Waste Management Facilities

87-91 Nuwarra Road, Moorebank, NSW 2170
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Sites that are part of the EPA PFAS investigation program, within the dataset buffer:

EPA PFAS Investigation Program

EPA PFAS Investigation Program

87-91 Nuwarra Road, Moorebank, NSW 2170

?H;#H@;J#C]eTbcXVPcX^]#Ha^VaP\8##?]eXa^]\T]c#Ha^cTRcX^]#;dcW^aXch

Id Site Address Location 
Confidence

Distance Direction

N/A No records in buffer

Nqvugctej!Rv{!Nvf!CDP!9;!711!279!129 ;



This dataset contains other sites identified on the EPA website as having contamination issues. This 
dataset currently includes:

& James Hardie asbestos manufacturing and waste disposal sites
& Radiological investigation sites in Hunter's Hill

Sites within the dataset buffer:

EPA Other SItes with Contamination Issues

EPA Other Sites with Contamination Issues

87-91 Nuwarra Road, Moorebank, NSW 2170

?H;#GcWTa#JXcTb#fXcW#=^]cP\X]PcX^]#CbbdTb8##?]eXa^]\T]c#Ha^cTRcX^]#;dcW^aXch

Site Id Site Name Site Address Dataset Comments Location 
Confidence

Distance Direction

N/A No records in buffer
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Licensed activities under the Protection of the Environment Operations Act 1997, within the dataset buffer:

Licensed Activities under the POEO Act 1997

EPL Organisation Name Address Suburb Activity Loc 
Conf

Distance Direction

4612 BENEDICT 
INDUSTRIES PTY 
LIMITED

BENEDICT 
RECLAMATIONS

146 
NEWBRIDGE 
ROAD

MOOREBANK Crushing, 
grinding or 
separating

1 872m East

4612 BENEDICT 
INDUSTRIES PTY 
LIMITED

BENEDICT 
RECLAMATIONS

146 
NEWBRIDGE 
ROAD

MOOREBANK Land-based 
extractive 
activity

1 872m East

4612 BENEDICT 
INDUSTRIES PTY 
LIMITED

BENEDICT 
RECLAMATIONS

146 
NEWBRIDGE 
ROAD

MOOREBANK Water-based 
extractive 
activity

1 872m East

10490 BENEDICT 
INDUSTRIES PTY 
LIMITED

BENEDICT 
RECLAMATIONS

146 Newbridge 
Road

MOOREBANK Recovery of 
general waste

1 872m East

10490 BENEDICT 
INDUSTRIES PTY 
LIMITED

BENEDICT 
RECLAMATIONS

146 Newbridge 
Road

MOOREBANK Recovery of 
waste tyres

1 872m East

10490 BENEDICT 
INDUSTRIES PTY 
LIMITED

BENEDICT 
RECLAMATIONS

146 Newbridge 
Road

MOOREBANK Waste storage 
- other types of
waste

1 872m East

10490 BENEDICT 
INDUSTRIES PTY 
LIMITED

BENEDICT 
RECLAMATIONS

146 Newbridge 
Road

MOOREBANK Waste storage 
- waste tyres

1 872m East

EPA Activities

87-91 Nuwarra Road, Moorebank, NSW 2170

HG?G#DXRT]RT#>PcP#J^daRT8##?]eXa^]\T]c#Ha^cTRcX^]#;dcW^aXch
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Delicensed activities still regulated by the EPA, within the dataset buffer:

Delicensed Activities still regulated by the EPA

>T[XRT]bTS#;RcXeXcXTb#>PcP#J^daRT8##?]eXa^]\T]c#Ha^cTRcX^]#;dcW^aXch

Licence 
No

Organisation Name Address Suburb Activity Loc 
Conf

Distance Direction

N/A No records in 
buffer

Former Licensed activities under the Protection of the Environment Operations Act 1997, now
revoked or surrendered, within the dataset buffer:

Former Licensed Activities under the POEO Act 1997, now revoked or 
surrendered

Licence 
No

Organisation Location Status Issued 
Date

Activity Loc 
Conf

Distance Direction

2091 BORAL 
RECYCLING PTY 
LIMITED

NUWARRA ROAD, 
MOOREBANK, NSW 
2170

Surrendered 11/11/1999 Crushing, grinding or separating 1 182m South 
East

4653 LUHRMANN 
ENVIRONMENT 
MANAGEMENT 
PTY LTD

WATERWAYS 
THROUGHOUT 
NSW

Surrendered Other Activities / Non Scheduled 
Activity - Application of Herbicides

7 835m -

4838 Robert Orchard Various Waterways 
throughout New 
South Wales - 
SYDNEY NSW 2000

Surrendered Other Activities / Non Scheduled 
Activity - Application of Herbicides

7 835m -

5176 LIVERPOOL 
CITY COUNCIL

WATERWAYS OF 
LIVERPOOL CITY

Surrendered 17/04/2001 Other Activities / Non Scheduled 
Activity - Application of Herbicides

7 835m -

6630 SYDNEY WEED 
& PEST 
MANAGEMENT 
PTY LTD

WATERWAYS 
THROUGHOUT 
NSW - PROSPECT, 
NSW, 2148

Surrendered Other Activities / Non Scheduled 
Activity - Application of Herbicides

7 835m -

@^a\Ta#DXRT]bTS#;RcXeXcXTb#>PcP#J^daRT8#?]eXa^]\T]c#Ha^cTRcX^]#;dcW^aXch

EPA Activities

87-91 Nuwarra Road, Moorebank, NSW 2170
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Historical Business Directories

Records from the 1991 UBD Business to Business Directory, mapped to a premise or road intersection, 
within the dataset buffer:

1991 Business to Business Directory Records
Premise or Road Intersection Matches

<dbX]Tbb#>XaTRc^ah#=^]cT]c#>TaXeTS#Ua^\#L]XeTabP[#<dbX]Tbb#>XaTRc^aXTb#(L<>)#+#DXRT]bTS#Ua^\#BPaSXT#AaP]c

87-91 Nuwarra Road, Moorebank, NSW 2170

Records from the 1991 UBD Business to Business Directory, mapped to a road or an area, within the 
dataset buffer. Records are mapped to the road when a building number is not supplied, cannot be found, 
or the road has been renumbered since the directory was published:

1991 Business to Business Directory Records
Road or Area Matches

<dbX]Tbb#>XaTRc^ah#=^]cT]c#>TaXeTS#Ua^\#L]XeTabP[#<dbX]Tbb#>XaTRc^aXTb#(L<>)#+#DXRT]bTS#Ua^\#BPaSXT#AaP]c

Business Activity Organisation Address Ref No. Location 
Confidence

Distance to
Feature Point

Direction

N/A No records in buffer

Business Activity Organisation Address Ref No. Location 
Confidence

Distance to Road 
Corridor or Area

Brick Mfrs &/or Dists Boral Brick Limited, 
Quarry Rd.

Nuwarra Rd, Moorebank 2170 36590 Road Match 0m

Brick Mfrs &/or Dists Boral Bricks (N.S.W.) Pty. 
Ltd

Nuwarra Rd., Moorebank 2170. 36591 Road Match 0m

Real Estate Agents Grant & Castrission All 
State Real Estate Pty. Ltd.

Nuwarra Rd., Moorebank 2170 60223 Road Match 0m
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Historical Business Directories

Records from the 1986 UBD Business to Business Directory, mapped to a premise or road intersection, 
within the dataset buffer:

1986 Business to Business Directory Records
Premise or Road Intersection Matches

87-91 Nuwarra Road, Moorebank, NSW 2170

<dbX]Tbb#>XaTRc^ah#=^]cT]c#>TaXeTS#Ua^\#L]XeTabP[#<dbX]Tbb#>XaTRc^aXTb#(L<>)#+#DXRT]bTS#Ua^\#BPaSXT#AaP]c

Records from the 1986 UBD Business to Business Directory, mapped to a road or an area, within the 
dataset buffer. Records are mapped to the road when a building number is not supplied, cannot be found, 
or the road has been renumbered since the directory was published:

1986 Business to Business Directory Records
Road or Area Matches

Business Activity Premise Ref No. Location 
Confidence

Distance to
Feature Point

Direction

FRUITERERS &/OR 
GREENGROCERS.

All Seasons Fruit Market, 101 Nuwarra Rd., Moorebank. 35744 Premise 
Match

116m South

HAIRDRESSERS-LADIES 
&/OR BEAUTY SALONS.

His & Hers, 101 Nuwarra Rd., Moorebank. 42375 Premise 
Match

116m South

HAIRDRESSERS-MENS. His & Hers, 101 Nuwarra Rd., Moorebank. 43781 Premise 
Match

116m South

CHEMISTS-
PHARMACEUTICAL.

Moorebank Pharmacy, 101 Nuwarra Rd., Moorebank. 14596 Premise 
Match

116m South

BUTCHERS-RETAIL. Nuwarra Butchery, 101 Nuwarra R., Moorebank. 10378 Premise 
Match

116m South

NEWSAGENTS. Nuwarra Newsagency, 101 Nuwarra Rd., Moorebank. 69569 Premise 
Match

116m South

TAKE-AWAY FOODS. Patras, J. & Tzlkas, M., 101 Nuwarra Rd., Moorebank,. 91496 Premise 
Match

116m South

WINE &/OR SPIRIT 
MERCHANTS RETAIL.

Robbs Food Master, 101 Nuwarra Rd., Moorebank. 99518 Premise 
Match

116m South

GROCERS-RETAIL. Robbs Food Master, 101 Nuwarra Rd., Moorebank. 41082 Premise 
Match

116m South

BRICKLAYERS. Edwards, J., 27 Harvey Ave. Moorebank. 7729 Premise 
Match

126m West

Business Activity Premise Ref No. Location 
Confidence

Distance to Road 
Corridor or Area

BRICK MFRS. &/OR 
DISTS.

Clark Bricks Umited, Nuwarra Rd., Moorebank. 7633 Road Match 0m

<dbX]Tbb#>XaTRc^ah#=^]cT]c#>TaXeTS#Ua^\#L]XeTabP[#<dbX]Tbb#>XaTRc^aXTb#(L<>)#+#DXRT]bTS#Ua^\#BPaSXT#AaP]c
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Business Activity Premise Ref No. Location 
Confidence

Distance to
Feature Point

Direction

MEDICAL 
PRACTITIONERS. 
(M2020)

Lai, K. T., 101 Nuwarra Rd., Moorebank. 2170. 48947 Premise 
Match

116m South

MEDICAL 
PRACTITIONERS. 
(M2020)

Lau, E. C. W., 101 Nuwarra Rd., Mooebank. 2170. 48991 Premise 
Match

116m South

CHEMISTS - 
PHARMACEUTICAL.
(C4110)

Moorebank Pharmacy, 101 Nuwarra Rd., Moorebank. 2170. 15404 Premise 
Match

116m South

BEAUTY SALONS &/OR 
LADIES 
HAIRDRESSERS. 
(B2000)

Mr. Jonah's, 101 NuwarraRd., Moorebank. 2170. 6233 Premise 
Match

116m South

HAIRDRESSERS - 
GENTS. (H0550)

Mr. Jonah's, 101 NuwarraRd., Moorebank. 2170. 38659 Premise 
Match

116m South

BUTCHERS - RETAIL. 
(B8040)

Nuwarra Butchery, 101 Nuwarra R., Moorebank. 2170. 11327 Premise 
Match

116m South

NEWSAGENTS. (N0800) Nuwarra Newsagency, 101 Nuwarra Rd., Moorebank. 2170. 60727 Premise 
Match

116m South

TAKE-AWAY FOODS. 
(T0235)

Patras, J & Tzikas, M., 101 Nuwarra Rd., Moorebank. 2170. 78774 Premise 
Match

116m South

WINE &/OR SPIRIT 
MERCHANTS -. RETAIL. 
(W5960)

Robbs Food Stores, 101 Nuwarra Rd., Moorebank. 2170. 84923 Premise 
Match

116m South

GROCERS - RETAIL. 
(G7850)

Robbs Food Stores, 101 NuwarraRd., Moorebank. 2170. 37961 Premise 
Match

116m South

BRICKLAYERS. (B6260) Edwards, J., 27 Harvey Ave.,Moorebank, 2170. 8596 Premise 
Match

126m West

Business Activity Premise Ref No. Location 
Confidence

Distance to Road 
Corridor or Area

MOTOR GARAGES &/OR 
ENGINEERS &/OR SERVICE 
STATIONS. (M6860)

BP Moorebank, Nuwarra Rd., Moorebank. 2170. 56258 Road Match 0m

BRICK MFRS. &/OR DISTS. 
(B6120)

Clark Bricks (N.S.W.) Ltd., Nuwarra Rd., Moorebank. 2170. 8453 Road Match 0m

Historical Business Directories

Records from the 1982 UBD Business Directory, mapped to a premise or road intersection, within the 
dataset buffer:

1982 Business Directory Records
Premise or Road Intersection Matches

87-91 Nuwarra Road, Moorebank, NSW 2170

<dbX]Tbb#>XaTRc^ah#=^]cT]c#>TaXeTS#Ua^\#L]XeTabP[#<dbX]Tbb#>XaTRc^aXTb#(L<>)#+#DXRT]bTS#Ua^\#BPaSXT#AaP]c

Records from the 1982 UBD Business Directory, mapped to a road or an area, within the dataset buffer. 
Records are mapped to the road when a building number is not supplied, cannot be found, or the road has 
been renumbered since the directory was published:

1982 Business Directory Records
Road or Area Matches

<dbX]Tbb#>XaTRc^ah#=^]cT]c#>TaXeTS#Ua^\#L]XeTabP[#<dbX]Tbb#>XaTRc^aXTb#(L<>)#+#DXRT]bTS#Ua^\#BPaSXT#AaP]c
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Business Activity Premise Ref No. Location 
Confidence

Distance to
Feature Point

Direction

BEAUTY SALONS &/OR 
LADIES HAIRDRESSERS.

Glendas Beauty Salon, 101 Nuwarra Rd.. Moorebank. 5036 Premise Match 116m South

TAKE-AWAY FOODS. Patras, J. & Tzikas, M, 101 Nuwarra Rd., Moorebank. 69477 Premise Match 116m South

Business Activity Premise Ref No. Location 
Confidence

Distance to Road 
Corridor or Area

MOTOR GARAGES &/OR 
ENGINEERS &/OR SERVICE 
STATIONS.

BP Moorebank, Nuwarra Rd., Moorebank. 49489 Road Match 0m

BRICK MFRS. &/OR DISTS. Clark Bricks (N.S.W.) Pty. Ltd., Nuwarra Rd., Moorebank. 7373 Road Match 0m

CHEMISTS-
PHARMACEUTICAL.

Moorebank Pharmacy. Nuwarra Rd., Moorebank. 13563 Road Match 0m

Historical Business Directories

Records from the 1978 UBD Business Directory, mapped to a premise or road intersection, within the 
dataset buffer:

1978 Business Directory Records
Premise or Road Intersection Matches

87-91 Nuwarra Road, Moorebank, NSW 2170

<dbX]Tbb#>XaTRc^ah#=^]cT]c#>TaXeTS#Ua^\#L]XeTabP[#<dbX]Tbb#>XaTRc^aXTb#(L<>)#+#DXRT]bTS#Ua^\#BPaSXT#AaP]c

Records from the 1978 UBD Business Directory, mapped to a road or an area, within the dataset buffer. 
Records are mapped to the road when a building number is not supplied, cannot be found, or the road has 
been renumbered since the directory was published:

1978 Business Directory Records
Road or Area Matches

<dbX]Tbb#>XaTRc^ah#=^]cT]c#>TaXeTS#Ua^\#L]XeTabP[#<dbX]Tbb#>XaTRc^aXTb#(L<>)#+#DXRT]bTS#Ua^\#BPaSXT#AaP]c
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Business Activity Premise Ref No. Location 
Confidence

Distance to Road 
Corridor or Area

MOTOR SERVICE STATIONS - 
PETROL, OIL

BP Moorebank. Nuwarra Rd., Moorebank. 61465 Road Match 0m

BRICK MFRS. Clark Kilns (N S W.) Pty. Ltd., Nuwarra Rd., Moorebank. 8127 Road Match 0m

Business Activity Premise Ref No. Location 
Confidence

Distance to
Feature Point

Direction

N/A No records in buffer

Historical Business Directories

Records from the 1975 UBD Business Directory, mapped to a premise or road intersection, within the 
dataset buffer:

1975 Business Directory Records
Premise or Road Intersection Matches

87-91 Nuwarra Road, Moorebank, NSW 2170

<dbX]Tbb#>XaTRc^ah#=^]cT]c#>TaXeTS#Ua^\#L]XeTabP[#<dbX]Tbb#>XaTRc^aXTb#(L<>)#+#DXRT]bTS#Ua^\#BPaSXT#AaP]c

<dbX]Tbb#>XaTRc^ah#=^]cT]c#>TaXeTS#Ua^\#L]XeTabP[#<dbX]Tbb#>XaTRc^aXTb#(L<>)#+#DXRT]bTS#Ua^\#BPaSXT#AaP]c

Records from the 1975 UBD Business Directory, mapped to a road or an area, within the dataset buffer. 
Records are mapped to the road when a building number is not supplied, cannot be found, or the road has 
been renumbered since the directory was published:

1975 Business Directory Records
Road or Area Matches
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Business Activity Premise Ref No. Location 
Confidence

Distance to
Feature Point

Direction

N/A No records in buffer

Business Activity Premise Ref No. Location 
Confidence

Distance to Road 
Corridor or Area

HARDWARE 
DEALERS/IRONMONGERS
(H230)

Barms,Russell,Nuwarra Rd.MOOREBANK 314899 Road Match 0m

BRICK MFRS. (B716) Clark Kilns (NSW) Pty. Ltd., Nuwarra Rd., Moorebank 269623 Road Match 0m

ENGINEERS-FABRICATING 
(E580)

King Herbert Engineering Co.,Nuwarra Rd.,Moonbank 298539 Road Match 0m

SHEET METAL WORKERS 
(S230)

King Herbert Engineering Co.,Nuwarra Rd.,Moorebank 360656 Road Match 0m

FENCE/GATE MFRS. (F090) King,H.Engineering Co.,Nuwarra Rd.,Moorehank 302250 Road Match 0m

ENGi NEERS-
CONSTRUCTIONAL (E545)

King,Herbert Engineering Co.,Nuwarra Rd.,Moorebank 296940 Road Match 0m

ORNAMENTAL METAL 
WORKERS( O 310)

King,Herbert Engineering Co.,Nuwarra Rd.,Moorebank 345527 Road Match 0m

WELDERS-ELECTRIC &/OR 
OXY(W145)

King,Herbert Engineering Co.,Nuwarra Rd.,Moorebank 373757 Road Match 0m

WROUGHT IRON WORKERS 
(W545)

King,Herbert Engineering Co.,Nuwarra Rd.,Moorebank 375514 Road Match 0m

CLUBS & SPORTING BODIES 
(C487)

New Brighton Golf Club Ltd., Nuwarra Rd., Moorebaak 284485 Road Match 0m

Historical Business Directories

Records from the 1970 UBD Business Directory, mapped to a premise or road intersection, within the 
dataset buffer:

1970 Business Directory Records
Premise or Road Intersection Matches

87-91 Nuwarra Road, Moorebank, NSW 2170

<dbX]Tbb#>XaTRc^ah#=^]cT]c#>TaXeTS#Ua^\#L]XeTabP[#<dbX]Tbb#>XaTRc^aXTb#(L<>)#+#DXRT]bTS#Ua^\#BPaSXT#AaP]c

<dbX]Tbb#>XaTRc^ah#=^]cT]c#>TaXeTS#Ua^\#L]XeTabP[#<dbX]Tbb#>XaTRc^aXTb#(L<>)#+#DXRT]bTS#Ua^\#BPaSXT#AaP]c

Records from the 1970 UBD Business Directory, mapped to a road or an area, within the dataset buffer. 
Records are mapped to the road when a building number is not supplied, cannot be found, or the road has 
been renumbered since the directory was published:

1970 Business Directory Records
Road or Area Matches
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Historical Business Directories

Records from the 1965 UBD Business Directory, mapped to a premise or road intersection, within the 
dataset buffer:

1965 Business Directory Records
Premise or Road Intersection Matches

87-91 Nuwarra Road, Moorebank, NSW 2170

<dbX]Tbb#>XaTRc^ah#=^]cT]c#>TaXeTS#Ua^\#L]XeTabP[#<dbX]Tbb#>XaTRc^aXTb#(L<>)#+#DXRT]bTS#Ua^\#BPaSXT#AaP]c

Records from the 1965 UBD Business Directory, mapped to a road or an area, within the dataset buffer. 
Records are mapped to the road when a building number is not supplied, cannot be found, or the road has 
been renumbered since the directory was published:

1965 Business Directory Records
Road or Area Matches

<dbX]Tbb#>XaTRc^ah#=^]cT]c#>TaXeTS#Ua^\#L]XeTabP[#<dbX]Tbb#>XaTRc^aXTb#(L<>)#+#DXRT]bTS#Ua^\#BPaSXT#AaP]c

Business Activity Premise Ref No. Location 
Confidence

Distance to
Feature Point

Direction

N/A No records in buffer

Business Activity Premise Ref No. Location 
Confidence

Distance to Road 
Corridor or Area

Hardware Dealers &/or Iron 
Mongers - Moorebank

Barnes, Russell, Nuwarra Rd. 99336 Road Match 0m

Brick Mfrs. Clark Kilns (N.S.W.) Pty. Ltd. , Nuwarra Rd , Moorebank 54159 Road Match 0m

Wrought Iron Workers Icing, Herbert Engineering Ltd.Co. , Nuwarra Rd., Moorebank 158452 Road Match 0m

Engineers - Fabricating King Herbert Engineering Co. , Nuwarra Rd., Moorebank 81794 Road Match 0m

Sheet Metal Workers King Herbert Engineering Co. , Nuwarra Rd., Moorebank 143971 Road Match 0m

Fence/Gate Mfrs. King, H. Engineering Co., Nuwarra Rd., Moorebank 85648 Road Match 0m

Engineers - Constructional King, Herbert Engineering Co. , Nuwarra Rd., Moorebank 80997 Road Match 0m

ORNAMENTAL METAL 
WORKERS

King, Herbert Engineering Co., Nuwarra Rd., Meorebank 130108 Road Match 0m

Welders - Electric &/or Oxy King, Herbert Engineering Ltd.Co. , Nuwarra Rd., Moorebank 156580 Road Match 0m

Clubs & Sporting Bodies New Brighton Golf Club Ltd., Nuwarra Rd., Moorebank 69155 Road Match 0m
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Business Activity Premise Ref No. Location 
Confidence

Distance to Road 
Corridor or Area

N/A No records in buffer

Business Activity Premise Ref No. Location 
Confidence

Distance to
Feature Point

Direction

N/A No records in buffer

Historical Business Directories

Records from the 1950 UBD Business Directory, mapped to a premise or road intersection, within the 
dataset buffer:

1950 Business Directory Records
Premise or Road Intersection Matches

87-91 Nuwarra Road, Moorebank, NSW 2170

<dbX]Tbb#>XaTRc^ah#=^]cT]c#>TaXeTS#Ua^\#L]XeTabP[#<dbX]Tbb#>XaTRc^aXTb#(L<>)#+#DXRT]bTS#Ua^\#BPaSXT#AaP]c

<dbX]Tbb#>XaTRc^ah#=^]cT]c#>TaXeTS#Ua^\#L]XeTabP[#<dbX]Tbb#>XaTRc^aXTb#(L<>)#+#DXRT]bTS#Ua^\#BPaSXT#AaP]c

Records from the 1950 UBD Business Directory, mapped to a road or an area, within the dataset buffer. 
Records are mapped to the road when a building number is not supplied, cannot be found, or the road has 
been renumbered since the directory was published:

1950 Business Directory Records
Road or Area Matches
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Business Activity Premise Ref No. Year Location 
Confidence

Distance to
Feature Point

Direction

MOTOR GARAGES & SERVICE 
STATIONS.

BP Moorebank, 68 Nuwarra Rd., Moorebank. 64182 1986 Premise 
Match

223m North East

MOTOR GARAGES & SERVICE 
STATIONS.

Caltex Self Serve Moorebank Cnr. Newbridge & 
Nuwarra Roads, Moorebank.

63827 1986 Road 
Intersection

316m North East

MOTOR GARAGES & SERVICE 
STATIONS.

Esso Moorebank Service Station, 30 Stockton 
Ave., Moorebank.

64645 1986 Premise 
Match

389m West

DRY CLEANERS, PRESSERS 
&/OR DYERS

Our 1 Our, Stockton Ave., Moorebank. 20901 1978 Premise 
Match

405m West

Historical Business Directories

Dry Cleaners, Motor Garages & Service Stations from UBD Business Directories, mapped to a premise or 
road intersection, within the dataset buffer:

Dry Cleaners, Motor Garages & Service Stations
Premise or Road Intersection Matches

87-91 Nuwarra Road, Moorebank, NSW 2170

<dbX]Tbb#>XaTRc^ah#=^]cT]c#>TaXeTS#Ua^\#L]XeTabP[#<dbX]Tbb#>XaTRc^aXTb#(L<>)#+#DXRT]bTS#Ua^\#BPaSXT#AaP]c
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Business Activity Premise Ref No. Year Location 
Confidence

Distance to Road 
Corridor or Area

MOTOR GARAGES &/OR 
ENGINEERS &/OR SERVICE 
STATIONS.

BP Moorebank, Nuwarra Rd., Moorebank. 49489 1978 Road Match 0m

MOTOR GARAGES &/OR 
ENGINEERS &/OR SERVICE 
STATIONS. (M6860)

BP Moorebank, Nuwarra Rd., Moorebank. 2170. 56258 1982 Road Match 0m

MOTOR SERVICE STATIONS - 
PETROL, OIL

BP Moorebank. Nuwarra Rd., Moorebank. 61465 1975 Road Match 0m

MOTOR GARAGES & SERVICE 
STATIONS.

Caltex Moorebank Self Serve, Newbridge Rd., 
Moorebank.

64364 1986 Road Match 272m

MOTOR GARAGES &/OR 
ENGINEERS.

Epsom Service Station, Newbridge Rd., Moorebank. 58804 1975 Road Match 272m

MOTOR GARAGES & SERVICE 
STATIONS.

Esso Moorebank Service Station, 148 Newbridge Rd., 
Moorebank.

64646 1986 Road Match 272m

MOTOR GARAGES &/OR 
ENGINEERS &/OR SERVICE 
STATIONS. (M6860)

Esso Moorebank Service Station, 148 Newbridge Rd., 
Moorebank.2170.

56716 1982 Road Match 272m

MOTOR GARAGES &/OR 
ENGINEERS &/OR SERVICE 
STATIONS.

Esso Servicenter (Moorebank), 148 Newbridge Rd., 
Moorebank.

49980 1978 Road Match 272m

MOTOR SERVICE STATIONS - 
PETROL, OIL

Esso Servicenter (Moorebank), 148 Newbridge Rd., 
Moorebank.

61704 1975 Road Match 272m

MOTOR SERVICE STATIONS-
PETROL,OIL,Etc. (M716)

Esso Servicenter,148 Newbridge Rd.MILPERRA 341060 1970 Road Match 272m

MOTOR GARAGES & SERVICE 
STATIONS.

Golden Fleece Service Station Moorebank, Newbridge 
Rd., Moorebank.

64787 1986 Road Match 272m

Motor Service Stations - Petrol, Oil, 
Etc. - Moorebank

Golden Fleece Service Station, 112 Newbridge Rd. 125936 1965 Road Match 272m

MOTOR GARAGES & SERVICE 
STATIONS.

Mickey Duck Automotive, Newbridge Rd., Moorebank. 65075 1986 Road Match 272m

MOTOR GARAGES & SERVICE 
STATIONS.

Newbridge Auto Centre, (Solo Service Station), 
Newbridge Rd., Moorebank.

65182 1986 Road Match 272m

Motor Garages & Service Stations Shell Moorabnak Self Service Newbridge Rd., 
Moorebank

53865 1991 Road Match 272m

MOTOR GARAGES & SERVICE 
STATIONS.

Shell Moorebank Self Service, Newbridge Rd., 
Moorebank.

65433 1986 Road Match 272m

MOTOR GARAGES &/OR 
ENGINEERS &/OR SERVICE 
STATIONS.

Volvo Australia Pty. Ltd, Newbridge Rd, Moorebank. 51043 1978 Road Match 272m

MOTOR GARAGES &/OR 
ENGINEERS &/OR SERVICE 
STATIONS. (M6860)

Volvo Car Centre, Newbridga Rd., Moorebank. 2170. 57800 1982 Road Match 272m

MOTOR GARAGES & SERVICE 
STATIONS.

Mobil Moorebank Service Station, Stockton Ave., 
Moorebank.

65111 1986 Road Match 442m

DRY CLEANERS & PRESSERS. Our 1 Our, Shop 11, Stockton Ave., Moorebank. 25466 1986 Road Match 442m

DRY CLEANERS & PRESSERS.
(D8500)

Our 1 Our, Shop 11, Stockton Ave., Moorebank. 2170. 23997 1982 Road Match 442m

MOTOR GARAGES &/OR 
ENGINEERS

(Ivanhoe) (I, T. Foat), Gordon Rd., Moorebank 83342 1950 Road Match 803m

MOTOR SERVICE STATIONS-
PETROL, Etc.

Moorebank Service Station, Epsom Rd., Moorebank 86221 1950 Road Match 825m

<dbX]Tbb#>XaTRc^ah#=^]cT]c#>TaXeTS#Ua^\#L]XeTabP[#<dbX]Tbb#>XaTRc^aXTb#(L<>)#+#DXRT]bTS#Ua^\#BPaSXT#AaP]c

Dry Cleaners, Motor Garages & Service Stations from UBD Business Directories, mapped to a road or an 
area, within the dataset buffer. Records are mapped to the road when a building number is not supplied, 
cannot be found, or the road has been renumbered since the directory was published:

Dry Cleaners, Motor Garages & Service Stations
Road or Area Matches

Historical Business Directories

87-91 Nuwarra Road, Moorebank, NSW 2170
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Topographic Features

What Points of Interest exist within the dataset buffer?

Points of Interest

Map Id Feature Type Label Distance Direction

64126 Place Of Worship ST THOMAS' ANGLICAN CHURCH 78m North

64400 Community Facility MOOREBANK COMMUNITY CENTRE 159m South

64111 Library MOOREBANK LIBRARY 162m South

64123 Medical Centre MOOREBANK EARLY CHILDHOOD HEALTH CENTRE 167m South West

64107 Primary School NUWARRA PUBLIC SCHOOL 174m South West

64068 Park COLE PARK 195m North East

64108 Park PHIL TOLHURST PARK 207m South East

64125 Place Of Worship CONGREGATIONAL CHRISTIAN CHURCH IN SAMOA 247m North

64081 Park REGAN PARK 261m North West

64124 Place Of Worship ST JOSEPH'S CHURCH 346m North

64049 Shopping Centre MOOREBANK SHOPPING COMPLEX 381m South West

64109 Post Office MOOREBANK POST OFFICE 400m West

64112 Park LIVERPOOL BICENTENARY PARK 420m South East

64114 Primary School ST JOSEPH'S CATHOLIC PRIMARY SCHOOL 433m North

64121 Park EDGECOMBE PARK 522m West

64071 Park FIELD PARK 559m North East

64093 Park SYME PARK 596m South West

64106 Primary School NEWBRIDGE HEIGHTS PUBLIC SCHOOL 612m North

64078 Park COWAN PARK 630m North East

64076 Park WILLIAMS PARK 640m North

64084 Park METCALFE PARK 642m South West

64087 Park PAINE PARK 711m East

64074 Park GOLLINS RESERVE 715m North West

64077 Park ROBERTS PARK 728m North West

64110 High School MOOREBANK HIGH SCHOOL 742m North East

64082 Park MAC MACARTNEY RESERVE 818m West

64094 Park MOLLY MOORE PARK 828m North

64462 Park MALINYA PARK 898m South

64475 Park RENTON PARK 923m South

64474 Park ONLY PARK 940m South

64130 Park ERNIE SMITH RESERVE 959m West

64072 Park HILLCREST PARK 966m South West

87-91 Nuwarra Road, Moorebank, NSW 2170
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=aTPcXeT#=^\\^]b#1,.#

Map Id Feature Type Label Distance Direction

64070 Park WENDLEBURY PARK 972m North
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Tanks (Areas)

What are the Tank Areas located within the dataset buffer?
Note. The large majority of tank features provided by LPI are derived from aerial imagery & are therefore 
primarily above ground tanks.

Tanks (Points) 

What are the Tank Points located within the dataset buffer?
Note. The large majority of tank features provided by LPI are derived from aerial imagery & are therefore 
primarily above ground tanks.

Map Id Tank Type Status Name Feature Currency Distance Direction

No records in buffer

Map Id Tank Type Status Name Feature Currency Distance Direction

No records in buffer

=aTPcXeT#=^\\^]b#1,.#

=aTPcXeT#=^\\^]b#1,.#

Map Id Easement Class Easement Type Easement Width Distance Direction

158925542 Primary Right of way 12m and Var 155m South

167407158 Primary Right of way 6.7m 228m South East

87-91 Nuwarra Road, Moorebank, NSW 2170

Topographic Features

What Major Easements exist within the dataset buffer?
Note. Easements provided by LPI are not at the detail of local governments. They are limited to major 
easements such as Right of Carriageway, Electrical Lines (66kVa etc.),  Easement to drain water & 
Significant subterranean pipelines (gas, water etc.).

Major Easements
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State Forest

=aTPcXeT#=^\\^]b#1,.#

What State Forest exist within the dataset buffer?

National Parks and Wildlife Service Reserves

=aTPcXeT#=^\\^]b#1,.#

What NPWS Reserves exist within the dataset buffer?

State Forest Number State Forest Name Distance Direction

N/A No records in buffer

Reserve Number Reserve Type Reserve Name Gazetted Date Distance Direction

N/A No records in buffer

87-91 Nuwarra Road, Moorebank, NSW 2170

Topographic Features
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Hydrogeology & Groundwater

87-91 Nuwarra Road, Moorebank, NSW 2170

Groundwater Boreholes

Boreholes within the dataset buffer:

GW No. Licence No Work 
Type

Owner 
Type

Purpose Contractor Complete 
Date

Final 
Depth

Drilled 
Depth

Salinity SWL Yield Elev Dist Dir

GW102053 10BL156683, 
10WA109383

Bore Recreation 14/06/1995 12.00 2.40 0.300 1059m South 
West

GW031044 10BL100566 Well Private Waste 
disposal

01/10/1968 2.40 2.40 1128m West

GW028330 10BL019162, 
10BL133976, 
10WA108144

Well Private Waste 
disposal

01/01/1966 6.40 6.40 1130m West

GW031045 10BL100567 Well Private Waste 
disposal

01/10/1968 2.40 2.40 1131m West

GW029639 10BL023364 Well Private Waste 
disposal

01/02/1969 2.50 2.50 1135m West

GW031293 10BL100885, 
10WA108166

Well Private Waste 
disposal

01/12/1968 2.40 2.40 1139m West

GW024497 10BL015943, 
10WA108118

Bore Private Waste 
disposal

01/10/1965 3.00 3.00 1151m West

GW025907 10BL016624 Well Private Waste 
disposal

01/04/1966 2.40 2.40 1152m West

GW027249 10BL019853 Well Private Waste 
disposal

01/07/1967 2.40 2.40 1154m West

GW027745 10BL021438 Well Private Waste 
disposal

01/02/1968 2.40 2.40 1154m West

GW027250 10BL019852 Well Private Waste 
disposal

01/07/1967 2.40 2.40 1157m West

GW031063 10BL100684, 
10WA108164

Well Private Waste 
disposal

01/05/1969 2.40 2.40 1213m West

GW017321 10BL007906 Bore Private Irrigation 01/01/1943 5.40 5.50 Good 1277m South 
West

GW017324 10BL008194 Bore Private Irrigation 01/09/1954 6.70 6.70 1303m South 
West

GW017423 10BL007915, 
10WA108082

Well Private General Use 3.00 1332m South 
West

GW017424 10BL007916 Excav
ation

Private Irrigation 01/03/1958 7.60 1339m South 
West

GW111957 10BL605234 Bore Other 
Govt

Monitoring 08/08/2012 17.70 17.70 4.40 1407m South 
West

GW017325 10BL007929 Bore Private Irrigation 01/01/1942 9.10 9.10 Good 1419m South 
West

GW113298 10BL604308 Bore Private Monitoring 01/01/2011 7.50 7.50 1429m South 
West

Hydrogeology

BhSa^VT^[^Vh#EP_#^U#;dbcaP[XP#8#=^\\^]fTP[cW#^U#;dbcaP[XP#(AT^bRXT]RT#;dbcaP[XP)

Description of aquifers on-site:

Description of aquifers within the dataset buffer:

Description

Porous, extensive aquifers of low to moderate productivity

Description

Porous, extensive aquifers of low to moderate productivity
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<^aTW^[T#>PcP#J^daRT#8#FJN#>T_Pac\T]c#^U#HaX\Pah#C]SdbcaXTb#+#GUUXRT#^U#NPcTa#-#NPcTa#;S\X]XbcaPcX^]#EX]XbcTaXP[#=^a_^aPcX^]#

GW No. Licence No Work 
Type

Owner 
Type

Purpose Contractor Complete 
Date

Final 
Depth

Drilled 
Depth

Salinity SWL Yield Elev Dist Dir

GW113297 10BL604308 Bore Private Monitoring 01/01/2011 6.00 6.00 1464m South 
West

GW113296 10BL604308 Bore Private Monitoring 01/01/2011 8.00 8.00 1484m South 
West

GW029193 10BL022598 Well Private Waste 
disposal

01/11/1968 2.40 2.40 1851m West

GW029195 10BL023675 Well Private Waste 
disposal

01/11/1968 2.40 2.40 1876m West

GW029194 10BL023674 Well Private Waste 
disposal

01/11/1968 2.40 2.40 1876m West

GW058697 10BL130184 Bore Private GW 
Exploration

01/07/1984 19.20 19.20 1891m North 
West

GW029196 10BL023676 Well Private Waste 
disposal

01/11/1968 2.40 2.40 1902m West

GW024357 10BL018551 Excav
ation

Private Irrigation 3.00 3.00 501-
1000 
ppm

1913m East

GW029197 10BL023677 Well Private Waste 
disposal

01/11/1968 2.40 2.40 1927m West

GW019069 Bore Private Irrigation 01/09/1962 15.20 15.20 Fresh 1945m North 
East

GW029192 10BL022597 Well Private Waste 
disposal

01/11/1968 2.40 2.40 1952m West

GW113075 10BL163955 Bore Private Monitoring Macquarie 
Drilling

11/07/2003 9.50 9.50 1982m North 
West
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Driller's Logs

Drill log data relevant to the boreholes within the dataset buffer:

Groundwater No Drillers Log Distance Direction

GW102053 0.00m-1.00m Brown Clay
1.00m-3.00m Clay
3.00m-6.00m Sandy Clay
6.00m-9.00m Sandy
9.00m-10.00m Sandy Clay
10.00m-12.00m Black Clay

1059m South 
West

GW031044 0.00m-2.44m Loam Sandy 1128m West

GW028330 0.00m-5.48m Driller
5.48m-6.40m Sand Nominal Water Supply

1130m West

GW031045 0.00m-2.44m Loam Sandy 1131m West

GW031293 0.00m-1.83m Clay
1.83m-2.44m Loam Sandy

1139m West

GW024497 0.00m-0.30m Topsoil
0.30m-1.21m Clay
1.21m-2.43m Loam Sandy
2.43m-3.04m Sand

1151m West

GW025907 0.00m-0.91m Clay
0.91m-1.52m Loam Sandy
1.52m-2.43m Sand

1152m West

GW027249 0.00m-1.52m Clay Soil
1.52m-2.43m Sand

1154m West

GW027745 0.00m-1.52m Loam Sandy
1.52m-2.43m Sand

1154m West

GW027250 0.00m-1.52m Clay Soil
1.52m-2.43m Sand

1157m West

GW031063 0.00m-1.52m Clay
1.52m-2.13m Loam Sandy
2.13m-2.43m Sand Water Supply

1213m West

GW017321 0.00m-5.48m Topsoil Nominal Water Supply
0.00m-5.48m Clay Nominal
0.00m-5.48m Sand Nominal

1277m South 
West

GW017324 0.00m-1.52m Clay
1.52m-6.70m Sand White Water Supply

1303m South 
West

GW111957 0.00m-6.90m CLAY
6.90m-17.70m ROCK, SHALE

1407m South 
West

GW017325 0.00m-2.13m Topsoil
2.13m-7.31m Sand Clean Water Supply
7.31m-9.14m Sand Fossils:shell Fragments Water Supply

1419m South 
West

GW029193 0.00m-2.43m Loam Sandy 1851m West

GW029194 0.00m-2.43m Loam Sandy 1876m West

GW029195 0.00m-2.43m Loam Sandy 1876m West

GW058697 0.00m-5.00m Clay Stiff
5.00m-6.00m Sand Soft Silty
6.00m-8.00m Sand Coarse Silty, Wood Charcoal
8.00m-14.00m Sand Grey Silty Coarse Water Supply
14.00m-16.00m Clay Grey Silty, Some Coarse Sand
16.00m-18.30m Clay Grey Silty
18.30m-19.20m Slate Clayey

1891m North 
West

GW029196 0.00m-2.43m Loam Sandy 1902m West

GW024357 0.00m-3.04m Loam Sand Water Supply 1913m East

GW029197 0.00m-2.43m Loam Sandy 1927m West

Hydrogeology & Groundwater

87-91 Nuwarra Road, Moorebank, NSW 2170
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>aX[[#D^V#>PcP#J^daRT8#FJN#>T_Pac\T]c#^U#HaX\Pah#C]SdbcaXTb#+#GUUXRT#^U#NPcTa#-#NPcTa#;S\X]XbcaPcX^]#EX]XbcTaXP[#=^a_

Groundwater No Drillers Log Distance Direction

GW019069 0.00m-0.91m Clay Red
0.91m-3.04m Sand
0.91m-3.04m Clay Bands
3.04m-7.92m Clay Mixed
3.04m-7.92m Sand Dry
7.92m-12.19m Sand Wet Water Supply
7.92m-12.19m Clay
12.19m-15.24m Mud Sand Mixed Water Supply

1945m North East

GW029192 0.00m-2.43m Loam Sandy 1952m West
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Geology

87-91 Nuwarra Road, Moorebank, NSW 2170

Geological Units

What are the Geological Units onsite?

Symbol Description Unit Name Group Sub Group Age Dom Lith Map Sheet Dataset

Rwb Shale, carbonaceous 
claystone,claystone, 
laminate, fine to medium-
grained lithic sandstone, rare 
coal and tuff

Bringelly Shale Wianamatta 
Group 
(undifferenti
ated)

Middle 
Triassic

Penrith 1:100,000

What are the Geological Units within the dataset buffer?

Symbol Description Unit Name Group Sub Group Age Dom Lith Map Sheet Dataset

Qpn Medium-grained sand, clay 
and silt

Quaternary Penrith 1:100,000

Rwa Dark-grey to black 
claystone-siltstone and fine 
sandstone -siltstone laminate

Ashfield Shale Wianamatta 
Group 
(undifferenti
ated)

Middle 
Triassic

Penrith 1:100,000

Rwb Shale, carbonaceous 
claystone,claystone, 
laminate, fine to medium-
grained lithic sandstone, rare 
coal and tuff

Bringelly Shale Wianamatta 
Group 
(undifferenti
ated)

Middle 
Triassic

Penrith 1:100,000

Rwm Fine to medium-grained 
quartz-lithic sandstone

Minchinbury 
Sandstone

Wianamatta 
Group 
(undifferenti
ated)

Middle 
Triassic

Penrith 1:100,000

Ta Clayey quartzose sand, and 
clay

Tertiary Penrith 1:100,000

Tc Laterized sand and clay with 
ferricrete bands, includes 
silcrete sandstone and shale 
boulders

Tertiary Penrith 1:100,000

Geological Structures

What are the Geological Structures onsite?

Feature Name Description Map Sheet Dataset

No features 1:100,000

What are the Geological Structures within the dataset buffer?

Feature Name Description Map Sheet Dataset

Lineament Penrith 1:100,000

AT^[^VXRP[#>PcP#J^daRT#8#FJN#>T_Pac\T]c#^U#C]Sdbcah*#ITb^daRTb#&#?]TaVh
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Naturally Occurring Asbestos Potential

87-91 Nuwarra Road, Moorebank, NSW 2170

Naturally Occurring Asbestos Potential

Naturally Occurring Asbestos Potential within the dataset buffer:

Potential Sym Strat Name Group Formation Scale Min Age Max Age Rock 
Type

Dom Lith Description Dist Dir

No 
records in 
buffer
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Soils

87-91 Nuwarra Road, Moorebank, NSW 2170

Soil Landscapes

J^X[b#DP]SbRP_Tb#>PcP#J^daRT#8#FJN#GUUXRT#^U#?]eXa^]\T]c#P]S#BTaXcPVT

What are the onsite Soil Landscapes?

Soil Code Name Group Process Map Sheet Scale

REbt BLACKTOWN RESIDUAL Penrith 1:100,000

What are the Soil Landscapes within the dataset buffer?

Soil Code Name Group Process Map Sheet Scale

ALbp BERKSHIRE PARK ALLUVIAL Penrith 1:100,000

ALri RICHMOND ALLUVIAL Penrith 1:100,000

DTxx DISTURBED TERRAIN DISTURBED TERRAIN Penrith 1:100,000

REbt BLACKTOWN RESIDUAL Penrith 1:100,000
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Standard Local Environmental Plan Acid Sulfate Soils

What is the on-site Acid Sulfate Soil Plan Class that presents the largest environmental risk?

;RXS#Jd[UPcT#>PcP#J^daRT#;RRTbbTS#.5-/.-0./48#FJN#=a^f]#=^_haXVWc#+#H[P]]X]V#P]S#?]eXa^]\T]c

=aTPcXeT#=^\\^]b#1,.#

If the on-site Soil Class is 5, what other soil classes exist within 500m?

Soil Class Description LEP

N/A

Soil Class Description LEP Distance Direction

N/A

Standard Local Environmental Plan Acid Sulfate Soils

87-91 Nuwarra Road, Moorebank, NSW 2170
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Dryland Salinity

87-91 Nuwarra Road, Moorebank, NSW 2170

Dryland Salinity - National Assessment

>ah[P]S#JP[X]Xch#>PcP#J^daRT#8#FPcX^]P[#DP]S#P]S#NPcTa#ITb^daRTb#;dSXc

KWT#=^\\^]fTP[cW#P]S#P[[#bd__[XTab#^U#b^daRT#SPcP#dbTS#c^#STaXeT#cWT#\P_b#^U#$;dbcaP[XP*#@^aTRPbc#;aTPb#=^]cPX]X]V#DP]S#

^U#BXVW#BPiPaS#^a#IXbZ#^U#>ah[P]S#JP[X]Xch#Ua^\#0...#c^#0.3.$#S^#]^c#fPaaP]c#cWT#PRRdaPRh#^a#R^\_[TcT]Tbb#^U#X]U^a\PcX^]#

X]#cWXb#_a^SdRc,#;]h#_Tab^]#dbX]V#^a#aT[hX]V#d_^]#bdRW#X]U^a\PcX^]#S^Tb#b^#^]#cWT#QPbXb#cWPc#cWT#=^\\^]fTP[cW#P]S#SPcP#

bd__[XTab#bWP[[#QTPa#]^#aTb_^]bXQX[Xch#^a#[XPQX[Xch#fWPcb^TeTa#U^a#P]h#Taa^ab*#UPd[cb*#STUTRcb#^a#^\XbbX^]b#X]#cWT#X]U^a\PcX^],#

;]h#_Tab^]b#dbX]V#cWXb#X]U^a\PcX^]#S^#b^#Pc#cWTXa#^f]#aXbZ,

C]#\P]h#RPbTb#fWTaT#P#WXVW#aXbZ#Xb#X]SXRPcTS*#[Tbb#cWP]#/..%#^U#cWT#PaTP#fX[[#WPeT#P#WXVW#WPiPaS#^a#aXbZ,

Is there Dryland Salinity - National Assessment data onsite?

No

Is there Dryland Salinity - National Assessment data within the dataset buffer?

No

What Dryland Salinity assessments are given?

Assessment 2000 Assessment 2020 Assessment 2050 Distance Direction

N/A N/A N/A N/A N/A

Dryland Salinity Potential of Western Sydney

Dryland Salinity Potential of Western Sydney within the dataset buffer?

>ah[P]S#JP[X]Xch#H^cT]cXP[#^U#NTbcTa]#JhS]Th#>PcP#J^daRT#8#FJN#GUUXRT#^U#?]eXa^]\T]c#P]S#BTaXcPVT

Feature Id Classification Description Distance Direction

751 MODERATE Area of Moderate Salinity Potential 0m Onsite
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Mining Subsidence Districts

87-91 Nuwarra Road, Moorebank, NSW 2170

Mining Subsidence Districts

Mining Subsidence Districts within the dataset buffer:

District Distance Direction

There are no Mining Subsidence Districts within the report buffer

=aTPcXeT#=^\\^]b#1,.#

Nqvugctej!Rv{!Nvf!CDP!9;!711!279!129 77



Environmental Zoning

87-91 Nuwarra Road, Moorebank, NSW 2170

State Environmental Planning Policy Protected Areas

Are there any State Environmental Planning Policy Protected Areas onsite or within the dataset buffer?

J?HH#Ha^cTRcTS#;aTPb#>PcP#J^daRT8#FJN#>T_Pac\T]c#^U#H[P]]X]V#&#?]eXa^]\T]c

=aTPcXeT#=^\\^]b#1,.#

Dataset Onsite Within Site Buffer Distance

SEPP14 - Coastal Wetlands No No N/A

SEPP26 - Littoral Rainforests No No N/A

SEPP71 - Coastal Protection Zone No No N/A

State Environmental Planning Policy Major Developments within the dataset buffer:

J?HH#EPY^a#>TeT[^_\T]c#>PcP#J^daRT8#FJN#>T_Pac\T]c#^U#H[P]]X]V#&#?]eXa^]\T]c

=aTPcXeT#=^\\^]b#1,.#

Map Id Feature Effective Date Distance Direction

N/A No records within buffer

State Environmental Planning Policy Strategic Land Use Areas

State Environmental Planning Policy Strategic Land Use Areas onsite or within the dataset buffer:

J?HH#JcaPcTVXR#DP]S#LbT#>PcP#J^daRT8#FJN#>T_Pac\T]c#^U#H[P]]X]V#&#?]eXa^]\T]c

=aTPcXeT#=^\\^]b#1,.#

Strategic Land Use SEPPNo Effective Date Amendment Amendment 
Year

Distance Direction

No records within buffer

State Environmental Planning Policy Major Developments (2005)
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Local Environmental Plan

87-91 Nuwarra Road, Moorebank, NSW 2170

Land Zoning

What Local Environmental Plan Land Zones exist within the dataset buffer?

Zone Description Purpose LEP or SEPP Published 
Date

Commenced 
Date

Currency 
Date

Amendment Distance Direction

R4 High Density 
Residential

Liverpool Local 
Environmental Plan 2008

29/08/2008 29/08/2008 21/12/2016 0m Onsite

R3 Medium Density 
Residential

Liverpool Local 
Environmental Plan 2008

29/08/2008 29/08/2008 21/12/2016 0m South

B2 Local Centre Liverpool Local 
Environmental Plan 2008

29/08/2008 29/08/2008 21/12/2016 80m South 
West

RE1 Public Recreation Liverpool Local 
Environmental Plan 2008

29/08/2008 29/08/2008 21/12/2016 178m North 
East

RE1 Public Recreation Liverpool Local 
Environmental Plan 2008

29/08/2008 29/08/2008 21/12/2016 180m South 
East

B1 Neighbourhood 
Centre

Liverpool Local 
Environmental Plan 2008

29/08/2008 29/08/2008 21/12/2016 194m North 
East

B6 Enterprise Corridor Liverpool Local 
Environmental Plan 2008

08/06/2012 08/06/2012 21/12/2016 Amendment 
No 16

228m North

B6 Enterprise Corridor Liverpool Local 
Environmental Plan 2008

08/06/2012 08/06/2012 21/12/2016 Amendment 
No 16

230m North

SP2 Infrastructure Classified 
Road

Liverpool Local 
Environmental Plan 2008

29/08/2008 29/08/2008 21/12/2016 272m North

SP2 Infrastructure Local Road Liverpool Local 
Environmental Plan 2008

29/08/2008 29/08/2008 21/12/2016 289m North 
East

R3 Medium Density 
Residential

Liverpool Local 
Environmental Plan 2008

29/08/2008 29/08/2008 21/12/2016 302m North

R4 High Density 
Residential

Liverpool Local 
Environmental Plan 2008

29/08/2008 29/08/2008 21/12/2016 451m West

RE1 Public Recreation Liverpool Local 
Environmental Plan 2008

29/08/2008 29/08/2008 21/12/2016 522m North 
East

B6 Enterprise Corridor Liverpool Local 
Environmental Plan 2008

29/08/2008 29/08/2008 21/12/2016 529m North 
West

RE1 Public Recreation Liverpool Local 
Environmental Plan 2008

29/08/2008 29/08/2008 21/12/2016 532m North

B1 Neighbourhood 
Centre

Liverpool Local 
Environmental Plan 2008

29/08/2008 29/08/2008 21/12/2016 562m North

RE1 Public Recreation Liverpool Local 
Environmental Plan 2008

29/08/2008 29/08/2008 21/12/2016 569m South 
West

R2 Low Density 
Residential

Liverpool Local 
Environmental Plan 2008

29/08/2008 29/08/2008 21/12/2016 661m South

RE1 Public Recreation Liverpool Local 
Environmental Plan 2008

29/08/2008 29/08/2008 21/12/2016 671m East

RE1 Public Recreation Liverpool Local 
Environmental Plan 2008

29/08/2008 29/08/2008 21/12/2016 678m North 
West

E2 Environmental 
Conservation

Liverpool Local 
Environmental Plan 2008

29/08/2008 29/08/2008 21/12/2016 776m South 
East

RE1 Public Recreation Liverpool Local 
Environmental Plan 2008

29/08/2008 29/08/2008 21/12/2016 793m North

RE1 Public Recreation Liverpool Local 
Environmental Plan 2008

29/08/2008 29/08/2008 21/12/2016 801m West

R2 Low Density 
Residential

Liverpool Local 
Environmental Plan 2008

29/08/2008 29/08/2008 21/12/2016 825m North

IN2 Light Industrial Liverpool Local 
Environmental Plan 2008

29/08/2008 29/08/2008 21/12/2016 831m North 
East

RE1 Public Recreation Liverpool Local 
Environmental Plan 2008

29/08/2008 29/08/2008 21/12/2016 862m South

SP2 Infrastructure Drainage Liverpool Local 
Environmental Plan 2008

29/08/2008 29/08/2008 21/12/2016 871m East

R3 Medium Density 
Residential

Liverpool Local 
Environmental Plan 2008

29/08/2008 29/08/2008 21/12/2016 886m East

RE2 Private Recreation Liverpool Local 
Environmental Plan 2008

29/08/2008 29/08/2008 21/12/2016 898m East

RE1 Public Recreation Liverpool Local 
Environmental Plan 2008

29/08/2008 29/08/2008 21/12/2016 900m North 
West
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Zone Description Purpose LEP or SEPP Published 
Date

Commenced 
Date

Currency 
Date

Amendment Distance Direction

B6 Enterprise Corridor Liverpool Local 
Environmental Plan 2008

29/08/2008 29/08/2008 21/12/2016 909m East

R3 Medium Density 
Residential

Liverpool Local 
Environmental Plan 2008

29/08/2008 29/08/2008 21/12/2016 912m North

RE1 Public Recreation Liverpool Local 
Environmental Plan 2008

29/08/2008 29/08/2008 21/12/2016 985m South 
West

IN3 Heavy Industrial Liverpool Local 
Environmental Plan 2008

29/08/2008 29/08/2008 21/12/2016 990m North 
East

D^RP[#?]eXa^]\T]c#H[P]#>PcP#J^daRT8#FJN#=a^f]#=^_haXVWc#+#H[P]]X]V#&#?]eXa^]\T]c

=aTPcXeT#=^\\^]b#1,.#
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Minimum Subdivision Lot Size

What are the onsite Local Environmental Plan Minimum Subdivision Lot Sizes?

Symbol Minimum 
Lot Size

LEP or SEPP Published 
Date

Commenced 
Date

Currency 
Date

Amendment Percentage 
of Site Area

U 1000 m+ Liverpool Local 
Environmental Plan 
2008

29/08/2008 29/08/2008 10/06/2016 99.96

Maximum Height of Building

What are the onsite Local Environmental Plan Maximum Height of Buildings?

Symbol Maximum 
Height of 
Building

LEP or SEPP Published Date Commenced 
Date

Currency 
Date

Amendment Percentage 
of Site Area

16 18.00 m Liverpool Local 
Environmental Plan 
2008

29/08/2008 29/08/2008 12/08/2016 100

Floor Space Ratio

What are the onsite Local Environmental Plan Floor Space Ratios?

Symbol Floor 
Space 
Ratio

LEP or SEPP Published 
Date

Commenced Date Currency 
Date

Amendment Percentage
of Site Area

16 1.20 LEP 29/08/2008 29/08/2008 12/08/2016 99.9

4 0.50 LEP 29/08/2008 29/08/2008 12/08/2016 0.1

Land Application

What are the onsite Local Environmental Plan Land Applications?

Land Reservation Acquisition

What are the onsite Local Environmental Plan Land Reservation Acquisitions?

Application Type LEP or SEPP Published 
Date

Commenced 
Date

Currency 
Date

Amendment Percentage 
of Site Area

Included Liverpool Local 
Environmental 
Plan 2008

29/08/2008 29/08/2008 12/06/2015 100

Reservation LEP Published 
Date

Commenced 
Date

Currency 
Date

Amendment Comments Percentage 
of Site Area

No Data

D^RP[#?]eXa^]\T]c#H[P]#>PcP#J^daRT8#FJN#=a^f]#=^_haXVWc#+#H[P]]X]V#&#?]eXa^]\T]c

=aTPcXeT#=^\\^]b#1,.#

Local Environmental Plan

87-91 Nuwarra Road, Moorebank, NSW 2170
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Heritage

87-91 Nuwarra Road, Moorebank, NSW 2170

State Heritage Items

Local Heritage Items

Map Id Name Address LGA Listing 
Date

Listing No Plan No Distance Direction

N/A No records in 
buffer

What are the State Heritage Items located within the dataset buffer?

BTaXcPVT#>PcP#J^daRT8#FJN#=a^f]#=^_haXVWc#+#H[P]]X]V#&#?]eXa^]\T]c

=aTPcXeT#=^\\^]b#1,.#

What are the Local Heritage Items located within the dataset buffer?

Map Id Name Classification Significance LEP or Act Published 
Date

Commenced 
Date

Currency 
Date

Distance Direction

N/A No records in 
buffer

BTaXcPVT#>PcP#J^daRT8#FJN#=a^f]#=^_haXVWc#+#H[P]]X]V#&#?]eXa^]\T]c

=aTPcXeT#=^\\^]b#1,.#
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Natural Hazards

87-91 Nuwarra Road, Moorebank, NSW 2170

Bush Fire Prone Land

What are the nearest Bush Fire Prone Land Categories that exist within the dataset buffer?

Bush Fire Prone Land Category Distance Direction

Vegetation Buffer 675m East

Vegetation Category 1 775m East
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Ecological Constraints

87-91 Nuwarra Road, Moorebank, NSW 2170

Native Vegetation

What native vegetation exists within the dataset buffer?

FPcXeT#MTVTcPcX^]#^U#cWT#JhS]Th#ETca^_^[XcP]#;aTP#8#FJN#GUUXRT#^U#?]eXa^]\T]c#P]S#BTaXcPVT

=aTPcXeT#=^\\^]b#1,.#

Map
ID

Map Unit Name Threatened 
Ecological 
Community 
NSW

Threatened 
Ecological 
Community 
EPBC Act

Understorey Disturbance Disturbance 
Index

Dominant 
Species

Dist Direction

Weed_Ex Weed_Ex: Weeds and 
Exotics

00: Not 
assessed

00: Not 
assessed

0: Not 
assessed

Exotic Species 
>90%cover

36m North

S_DSF02 S_DSF02: Castlereagh 
Shale-Gravel Transition 
Forest

Shale Gravel 
Transition 
Forest

Cumberland 
Plain 
Woodland/ 
Shale Gravel 
Forest 
(possible)

15: Grassy 
natives and 
exotics

24: Urban 
mixed use

4: Very high E.fibrosa/E.moluc
anna/M.decora/E.
longifolia

111m South 
West

Urban_E/N Urban_E/N: Urban 
Exotic/Native

00: Not 
assessed

00: Not 
assessed

0: Not 
assessed

Urban 
Exotic/Native

139m South 
East

S_DSF19 S_DSF19: Castlereagh 
Scribbly Gum Woodland

Castlereagh 
Scribbly Gum 
Woodland

15: Grassy 
natives and 
exotics

24: Urban 
mixed use

4: Very high E.sclerophylla/E.
parramattensis/A.
bakeri

523m North

S_FoW06 S_FoW06: Cumberland 
Riverflat Forest

River Flat 
Eucalypt 
Forest

30: Melaleuca 
dominant

15: Regrowth 1: Low M.decora/M.linarii
folia/C.glauca

789m South 
East

S_FoW07 S_FoW07: Cumberland 
Swamp Oak Riparian 
Forest

River Flat 
Eucalypt 
Forest

18: Swampy 
sedges, 
shrubs, ferns 
and herbs

15: Regrowth 2: Moderate C.glaucaEucalypt
s

822m South 
East

S_GW03 S_GW03: Cumberland 
Shale Plains Woodland

Cumberland 
Plain 
Woodland

Cumberland 
Plain 
Woodland/ 
Shale Gravel 
Forest 
(possible)

13: Dry 
shrubs and 
grasses

25: Edge 
disturbances 
only

1: Low E.tereticornis/E.m
olucannaE.crebra
/E.eugeinioides

878m South

S_FrW03 S_FrW03: Coastal 
Freshwater Wetland

Freshwater 
Wetlands on 
Coastal 
Floodplains

18: Swampy 
sedges, 
shrubs, ferns 
and herbs

13: Weeds 3: High T.orientalis/fresh
water sedges

900m South 
East

Water Water 00: Not 
assessed

00: Not 
assessed

0: Not 
assessed

Water 942m East

RAMSAR Wetlands

What RAMSAR Wetland areas exist within the dataset buffer?

Map Id RAMSAR Name Wetland Name Designation Date Source Distance Direction

N/A No records in buffer
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Ecological Constraints

87-91 Nuwarra Road, Moorebank, NSW 2170

ATLAS of NSW Wildlife

Endangered &Vulnerable Species on the ATLAS of NSW Wildlife database, within 10km of the site?

Class Family Scientific Common Exotic NSW Status Commonwealth 
Status

Amphibia Hylidae Litoria aurea Green and Golden Bell Frog No Endangered, Protected Vulnerable

Amphibia Myobatrachidae Pseudophryne australis Red-crowned Toadlet No Vulnerable, Protected

Aves Acanthizidae Chthonicola sagittata Speckled Warbler No Vulnerable, Protected

Aves Accipitridae Circus assimilis Spotted Harrier No Vulnerable, Protected

Aves Accipitridae Haliaeetus leucogaster White-bellied Sea-Eagle No Vulnerable, Protected CAMBA

Aves Accipitridae Hieraaetus morphnoides Little Eagle No Vulnerable, Protected

Aves Accipitridae Lophoictinia isura Square-tailed Kite No Vulnerable, Protected, 
Category 3 Sensitive 
Species

Aves Accipitridae Pandion cristatus Eastern Osprey No Vulnerable, Protected, 
Category 3 Sensitive 
Species

Aves Ardeidae Botaurus poiciloptilus Australasian Bittern No Endangered, Protected Endangered

Aves Ardeidae Ixobrychus flavicollis Black Bittern No Vulnerable, Protected

Aves Artamidae Artamus cyanopterus 
cyanopterus

Dusky Woodswallow No Vulnerable, Protected

Aves Burhinidae Burhinus grallarius Bush Stone-curlew No Endangered, Protected

Aves Cacatuidae Callocephalon fimbriatum Gang-gang Cockatoo No Vulnerable, Protected, 
Category 3 Sensitive 
Species

Aves Cacatuidae Calyptorhynchus lathami Glossy Black-Cockatoo No Vulnerable, Protected, 
Category 2 Sensitive 
Species

Aves Ciconiidae Ephippiorhynchus asiaticus Black-necked Stork No Endangered, Protected

Aves Climacteridae Climacteris picumnus 
victoriae

Brown Treecreeper (eastern 
subspecies)

No Vulnerable, Protected

Aves Falconidae Falco subniger Black Falcon No Vulnerable, Protected

Aves Meliphagidae Anthochaera phrygia Regent Honeyeater No Critically Endangered 
Species, Protected

Critically 
Endangered

Aves Meliphagidae Epthianura albifrons White-fronted Chat No Vulnerable, Protected

Aves Meliphagidae Epthianura albifrons White-fronted Chat population in the 
Sydney Metropolitan Catchment 
Management Area

No Endangered 
Population, Vulnerable, 
Protected

Aves Meliphagidae Melithreptus gularis gularis Black-chinned Honeyeater (eastern 
subspecies)

No Vulnerable, Protected

Aves Neosittidae Daphoenositta chrysoptera Varied Sittella No Vulnerable, Protected

Aves Petroicidae Petroica boodang Scarlet Robin No Vulnerable, Protected

Aves Petroicidae Petroica phoenicea Flame Robin No Vulnerable, Protected

Aves Petroicidae Petroica rodinogaster Pink Robin No Vulnerable, Protected

Aves Psittacidae Glossopsitta pusilla Little Lorikeet No Vulnerable, Protected

Aves Psittacidae Lathamus discolor Swift Parrot No Endangered, 
Protected, Category 3 
Sensitive Species

Critically 
Endangered

Aves Strigidae Ninox connivens Barking Owl No Vulnerable, Protected, 
Category 3 Sensitive 
Species
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Class Family Scientific Common Exotic NSW Status Commonwealth 
Status

Aves Strigidae Ninox strenua Powerful Owl No Vulnerable, Protected, 
Category 3 Sensitive 
Species

Aves Tytonidae Tyto tenebricosa Sooty Owl No Vulnerable, Protected, 
Category 3 Sensitive 
Species

Gastropoda Camaenidae Meridolum corneovirens Cumberland Plain Land Snail No Endangered

Mammalia Burramyidae Cercartetus nanus Eastern Pygmy-possum No Vulnerable, Protected

Mammalia Dasyuridae Dasyurus maculatus Spotted-tailed Quoll No Vulnerable, Protected Endangered

Mammalia Emballonuridae Saccolaimus flaviventris Yellow-bellied Sheathtail-bat No Vulnerable, Protected

Mammalia Macropodidae Petrogale penicillata Brush-tailed Rock-wallaby No Endangered, Protected Vulnerable

Mammalia Molossidae Mormopterus norfolkensis Eastern Freetail-bat No Vulnerable, Protected

Mammalia Petauridae Petaurus australis Yellow-bellied Glider No Vulnerable, Protected

Mammalia Petauridae Petaurus norfolcensis Squirrel Glider No Vulnerable, Protected

Mammalia Phascolarctidae Phascolarctos cinereus Koala No Vulnerable, Protected Vulnerable

Mammalia Pteropodidae Pteropus poliocephalus Grey-headed Flying-fox No Vulnerable, Protected Vulnerable

Mammalia Vespertilionidae Chalinolobus dwyeri Large-eared Pied Bat No Vulnerable, Protected Vulnerable

Mammalia Vespertilionidae Falsistrellus tasmaniensis Eastern False Pipistrelle No Vulnerable, Protected

Mammalia Vespertilionidae Miniopterus australis Little Bentwing-bat No Vulnerable, Protected

Mammalia Vespertilionidae Miniopterus schreibersii 
oceanensis

Eastern Bentwing-bat No Vulnerable, Protected

Mammalia Vespertilionidae Myotis macropus Southern Myotis No Vulnerable, Protected

Mammalia Vespertilionidae Scoteanax rueppellii Greater Broad-nosed Bat No Vulnerable, Protected

Reptilia Elapidae Hoplocephalus bungaroides Broad-headed Snake No Endangered, 
Protected, Category 2 
Sensitive Species

Vulnerable

Reptilia Varanidae Varanus rosenbergi Rosenberg's Goanna No Vulnerable, Protected

Flora Anthericaceae Caesia parviflora var. minor Small Pale Grass-lily No Endangered, Protected

Flora Apocynaceae Marsdenia viridiflora subsp. 
viridiflora

Marsdenia viridiflora R. Br. subsp. 
viridiflora population in the 
Bankstown, Blacktown, Camden, 
Campbelltown, Fairfield, Holroyd, 
Liverpool and Penrith local 
government areas

No Endangered 
Population

Flora Campanulaceae Wahlenbergia multicaulis Tadgell's Bluebell in the local 
government areas of Auburn, 
Bankstown, Baulkham Hills, 
Canterbury, Hornsby, Parramatta 
and Strathfield

No Endangered 
Population

Flora Casuarinaceae Allocasuarina diminuta 
subsp. mimica

Allocasuarina diminuta subsp. 
mimica L.A.S.Johnson population in 
the Sutherland and Liverpool local 
government areas

No Endangered 
Population

Flora Casuarinaceae Allocasuarina glareicola No Endangered, Protected Endangered

Flora Convolvulaceae Wilsonia backhousei Narrow-leafed Wilsonia No Vulnerable, Protected

Flora Dilleniaceae Hibbertia fumana No Critically Endangered 
Species, Protected

Flora Dilleniaceae Hibbertia puberula No Endangered, Protected

Flora Dilleniaceae Hibbertia sp. Bankstown No Critically Endangered 
Species, Protected

Critically 
Endangered

Flora Dilleniaceae Hibbertia stricta subsp. 
furcatula

No Endangered, Protected

Flora Ericaceae Epacris purpurascens var. 
purpurascens

No Vulnerable, Protected

Flora Ericaceae Leucopogon exolasius Woronora Beard-heath No Vulnerable, Protected Vulnerable

Flora Fabaceae 
(Faboideae)

Dillwynia tenuifolia No Vulnerable, Protected
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>PcP#S^Tb#]^c#X]R[dST#aTR^aSb#]^c#STUX]TS#Pb#TXcWTa#T]SP]VTaTS#^a#ed[]TaPQ[T*#P]S#RPcTV^ah#/#bT]bXcXeT#b_TRXTb#PaT#P[b^#TgR[dSTS,

FJN#GUUXRT#^U#?]eXa^]\T]c#P]S#BTaXcPVT'b#;c[Pb#^U#FJN#NX[S[XUT*#fWXRW#W^[Sb#SPcP#Ua^\#P#]d\QTa#^U#Rdbc^SXP]b,#>PcP#^QcPX]TS#

07-.4-0./5

Class Family Scientific Common Exotic NSW Status Commonwealth 
Status

Flora Fabaceae 
(Faboideae)

Pultenaea aristata Prickly Bush-pea No Vulnerable, Protected Vulnerable

Flora Fabaceae 
(Faboideae)

Pultenaea parviflora No Endangered, Protected Vulnerable

Flora Fabaceae 
(Faboideae)

Pultenaea pedunculata Matted Bush-pea No Endangered, Protected

Flora Fabaceae 
(Mimosoideae)

Acacia bynoeana Bynoe's Wattle No Endangered, Protected Vulnerable

Flora Fabaceae 
(Mimosoideae)

Acacia prominens Gosford Wattle, Hurstville and 
Kogarah Local Government Areas

No Endangered 
Population

Flora Fabaceae 
(Mimosoideae)

Acacia pubescens Downy Wattle No Vulnerable, Protected Vulnerable

Flora Gyrostemonaceae Gyrostemon thesioides No Endangered, 
Protected, Category 3 
Sensitive Species

Flora Lamiaceae Prostanthera saxicola Prostanthera saxicola population in 
Sutherland and Liverpool local 
government areas

No Endangered 
Population

Flora Myrtaceae Callistemon linearifolius Netted Bottle Brush No Vulnerable, Protected, 
Category 3 Sensitive 
Species

Flora Myrtaceae Eucalyptus camfieldii Camfield's Stringybark No Vulnerable, Protected Vulnerable

Flora Myrtaceae Eucalyptus nicholii Narrow-leaved Black Peppermint No Vulnerable, Protected Vulnerable

Flora Myrtaceae Melaleuca deanei Deane's Paperbark No Vulnerable, Protected Vulnerable

Flora Myrtaceae Syzygium paniculatum Magenta Lilly Pilly No Endangered, Protected Vulnerable

Flora Orchidaceae Diuris aequalis Buttercup Doubletail No Endangered, 
Protected, Category 2 
Sensitive Species

Vulnerable

Flora Orchidaceae Pterostylis gibbosa Illawarra Greenhood No Endangered, 
Protected, Category 2 
Sensitive Species

Endangered

Flora Orchidaceae Pterostylis nigricans Dark Greenhood No Vulnerable, Protected, 
Category 2 Sensitive 
Species

Flora Orchidaceae Pterostylis saxicola Sydney Plains Greenhood No Endangered, 
Protected, Category 2 
Sensitive Species

Endangered

Flora Poaceae Deyeuxia appressa No Endangered, Protected Endangered

Flora Proteaceae Grevillea parviflora subsp. 
parviflora

Small-flower Grevillea No Vulnerable, Protected Vulnerable

Flora Proteaceae Persoonia hirsuta Hairy Geebung No Endangered, 
Protected, Category 3 
Sensitive Species

Endangered

Flora Proteaceae Persoonia nutans Nodding Geebung No Endangered, Protected Endangered

Flora Rhamnaceae Pomaderris prunifolia P. prunifolia in the Parramatta, 
Auburn, Strathfield and Bankstown 
Local Government Areas

No Endangered 
Population

Flora Thymelaeaceae Pimelea spicata Spiked Rice-flower No Endangered, Protected Endangered
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=;1#72#91879<# .88430./41#<195;

<EB#CKHHKRFJD#OBMIN#>LLHS#OK#>JS#LBMNKJ#%1JA#=NBM&#REK#FN#DFQBJ#OEB#9BLKMO#?S#OEB#LBMNKJ#REK#LPM@E>NBA#OEB#9BLKMO#CMKI#4KONB>M@E#8OS#4OA#%./6-#+,#*((#)*+#()+&#

CKMI#LPMNP>JO#OK#REF@E#OEB#9BLKMO#R>N#KMABMBA#>JA#OEB#OBMIN#NBO#KPO#?BHKR#>MB#KC#JK#BCCB@O#>N#?BORBBJ#4KONB>M@E#>JA#OEB#LPM@E>NBM#KC#OEB#9BLKMO'

/, ?]S#LbTa#PRZ]^f[TSVTb#P]S#PVaTTb#cWPc8

(P) cWT#IT_^ac#Xb#R^\_X[TS#Ua^\#^a#dbX]V#R^]cT]c#(<EFMA#8>MOS#0KJOBJO)#fWXRW#Xb#R^\_aXbTS#^U8

(X) R^]cT]c#_a^eXSTS#c^#D^cbTPaRW#Qh#cWXaS#_Pach#R^]cT]c#bd__[XTab#fXcW#fW^\#D^cbTPaRW#WPb#R^]caPRcdP[#PaaP]VT\T]cb#^a#R^]cT]c#fWXRW#Xb#

UaTT[h#PePX[PQ[T#(<EFMA#8>MOS#0KJOBJO#;PLLHFBMN)9

(Y) R^]cT]c#fWXRW#Xb#STaXeTS#Ua^\#R^]cT]c#STbRaXQTS#X]#_PaPVaP_W#(X)9

(Q) D^cbTPaRW#S^Tb#]^c#cPZT#P]h#aTb_^]bXQX[Xch#U^a#^a#VXeT#P]h#fPaaP]ch#X]#aT[PcX^]#c^#cWT#PRRdaPRh#^a#R^\_[TcT]Tbb#^U#P]h#KWXaS#HPach#=^]cT]c#X]R[dSTS#

X]#cWT#IT_^ac9

(R) cWT#KWXaS#HPach#=^]cT]c#Jd__[XTab#S^#]^c#R^]bcXcdcT#P]#TgWPdbcXeT#bTc#^U#P[[#aT_^bXc^aXTb#^a#b^daRTb#^U#X]U^a\PcX^]#PePX[PQ[T#X]#aT[PcX^]#c^#cWT#

_a^_Tach#fWXRW#Xb#cWT#bdQYTRc#^U#cWT#IT_^ac#(8MKLBMOS)9

(S) D^cbTPaRW#WPb#]^c#d]STacPZT]#P]h#_WhbXRP[#X]b_TRcX^]#^U#cWT#_a^_Tach9

(T) D^cbTPaRW#S^Tb#]^c#fPaaP]c#cWPc#P[[#[P]S#dbTb#^a#UTPcdaTb#fWTcWTa#_Pbc#^a#RdaaT]c#PaT#XST]cXUXTS#X]#cWT#IT_^ac9

(U) cWT#IT_^ac#S^Tb#]^c#X]R[dST#P]h#X]U^a\PcX^]#aT[PcX]V#c^#cWT#PRcdP[#bcPcT#^a#R^]SXcX^]#^U#cWT#Ha^_Tach9

(V) cWT#IT_^ac#bW^d[S#]^c#QT#dbTS#^a#cPZT]#c^#X]SXRPcT#^a#TgR[dST#PRcdP[#UXc]Tbb#^a#d]UXc]Tbb#^U#P#Ha^_Tach#U^a#P]h#_PacXRd[Pa#_da_^bT9

(W) cWT#IT_^ac#bW^d[S#]^c#QT#aT[XTS#d_^]#U^a#STcTa\X]X]V#bP[TPQX[Xch#^a#eP[dT#^a#\PZX]V#P]h#^cWTa#STRXbX^]b#X]#aT[PcX^]#c^#cWT#Ha^_Tach#P]S#X]#_PacXRd[Pa#

bW^d[S#]^c#QT#cPZT]#c^#QT#P#aPcX]V#^a#PbbTbb\T]c#^U#cWT#STbXaPQX[Xch#^a#\PaZTc#eP[dT#^U#cWT#_a^_Tach#^a#Xcb#UTPcdaTb9#P]S

(X) cWT#?]S#LbTa#bW^d[S#d]STacPZT#Xcb#^f]#X]b_TRcX^]#b#^U#cWT#Ha^_Tach#c^#bPcXbUh#XcbT[U#cWPc#cWTaT#PaT#]^#STUTRcb#^a#UPX[daTb,

0,

cWT#IT_^ac#c^#P]h#^cWTa#_Tab^]#^a#\PZT#TgcaPRcb#^a#R^_XTb#^U#cWT#IT_^ac*#Xc#\dbc#R^]cPRc#cWT#_daRWPbTa#^U#cWT#IT_^ac#QTU^aT#S^X]V#b^#c^#T]bdaT#cWT#

_a^_^bTS#dbT#Xb#R^]bXbcT]c#fXcW#cWT#R^]caPRc#cTa\b#QTcfTT]#D^cbTPaRW#P]S#cWT#_daRWPbTa,

1, FTXcWTa#D^cbTPaRW#(]^a#P]h#^U#Xcb#^UUXRTab*#T\_[^hTTb#^a#PVT]cb)#]^a#P]h#^U#Xcb#KWXaS#HPach#=^]cT]c#Jd__[XTab#fX[[#WPeT#P]h#[XPQX[Xch#c^#?]S#LbTa#^a#P]h#_Tab^]#

c^#fW^\#?]S#LbTa#_a^eXSTb#cWT#IT_^ac#P]S#?]S#LbTa#\dbc#]^c#aT_aTbT]c#cWPc#D^cbTPaRW#^a#P]h#^U#Xcb#KWXaS#HPach#=^]cT]c#Jd__[XTab#PRRT_cb#[XPQX[Xch#c^#P]h#

bdRW#_Tab^]#^a#\PZT#P]h#^cWTa#aT_aTbT]cPcX^]#c^#P]h#bdRW#_Tab^]#^]#QTWP[U#^U#D^cbTPaRW#^a#P]h#KWXaS#HPach#=^]cT]c#Jd__[XTa,

2, ?]S#LbTa#\dbc#]^c#aT\^eT#P]h#R^_haXVWc#]^cXRTb*#caPST#\PaZb*#SXVXcP[#aXVWcb#\P]PVT\T]c#X]U^a\PcX^]*#^cWTa#T\QTSSTS#X]U^a\PcX^]*#SXbR[PX\Tab#^a#

[X\XcPcX^]b#Ua^\#cWT#IT_^ac#^a#PdcW^aXbT#P]h#_Tab^]#c^#S^#b^,

3, ?]S#LbTa#PRZ]^f[TSVTb#P]S#PVaTTb#cWPc#D^cbTPaRW#P]S#KWXaS#HPach#=^]cT]c#Jd__[XTab#aTcPX]#^f]TabWX_#^U#P[[#R^_haXVWc*#_PcT]c*#STbXV]#aXVWc#(aTVXbcTaTS#^a#

d]aTVXbcTaTS)*#caPST#\PaZb#(aTVXbcTaTS#^a#d]aTVXbcTaTS)*#SPcPQPbT#aXVWc#^a#^cWTa#SPcP#aXVWc*#\^aP[#aXVWc#^a#Z]^f#W^f#^a#P]h#^cWTa#X]cT[[TRcdP[#_a^_Tach#aXVWc#

X]#P]h#IT_^ac#^a#P]h#^cWTa#XcT\*#X]U^a\PcX^]#^a#SPcP#X]R[dSTS#X]#^a#_a^eXSTS#Pb#_Pac#^U#P#IT_^ac,

4, K^#cWT#TgcT]c#_Ta\XccTS#Qh#[Pf#P]S#bdQYTRc#c^#_PaPVaP_W#5*#P[[#X\_[XTS#cTa\b*#aT_aTbT]cPcX^]b#P]S#fPaaP]cXTb#fWTcWTa#bcPcdc^ah#^a#^cWTafXbT#aT[PcX]V#c^#

cWT#bdQYTRc#\PccTa#^U#cWTbT#cTa\b#^cWTa#cWP]#Pb#Tg_aTbb[h#bTc#^dc#X]#cWTbT#cTa\b#PaT#TgR[dSTS,

5, JdQYTRc#c^#_PaPVaP_W#6*#D^cbTPaRW#TgR[dSTb#[XPQX[Xch#c^#?]S#LbTa#U^a#[^bb#^a#SP\PVT#^U#P]h#ZX]S*#W^fTeTa#RPdbTS*#SdT#c^#D^cbTPaRW'b#]TV[XVT]RT*#QaTPRW#^U#

R^]caPRc*#QaTPRW#^U#P]h#[Pf*#X]#T`dXch*#d]STa#X]ST\]XcXTb#^a#^cWTafXbT*#PaXbX]V#^dc#^U#P[[#PRcb*#^\XbbX^]b#P]S#TeT]cb#fWT]TeTa#^RRdaaX]V,

6, D^cbTPaRW#PRZ]^f[TSVTb#cWPc#XU*#d]STa#P__[XRPQ[T#JcPcT*#KTaaXc^ah#^a#=^\\^]fTP[cW#[Pf*#?]S#LbTa#Xb#P#R^]bd\Ta#RTacPX]#aXVWcb#\Ph#QT#R^]UTaaTS#^]#?]S#

P\^d]c#T`dP[#c^#cWT#R^bc#^U#aTbd__[hX]V#cWT#IT_^ac#P]S#cWT#\PgX\d\#TgcT]c#_Ta\XccTS#d]STa#P__[XRPQ[T#[Pfb,

7, JdQYTRc#c^#_PaPVaP_W#5*#]TXcWTa#D^cbTPaRW#]^a#cWT#?]S#LbTa#Xb#[XPQ[T#c^#cWT#^cWTa#U^a#P]h#X]SXaTRc*#X]RXST]cP[*R^]bT`dT]cXP[*#b_TRXP[#^a#TgT\_[Pah#SP\PVTb#

PaXbX]V#^dc#^U#^a#X]#aT[PcX^]#c^#cWTbT#cTa\b,

/., KWTbT#cTa\b#PaT#bdQYTRc#c^#FTf#J^dcW#NP[Tb#[Pf,
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ADVANCE LEGAL SEARCHERS PTY LTD 
(ACN 147 943 842) 

ABN 82 147 943 842 

18/36 Osborne Road, Telephone:        +612   9977 6713 
Manly NSW 2095 Mobile:                    0412 169 809 

Email: search@alsearchers.com.au

03rd July 2017 

LOTSEARCH PTY LIMITED 
Level 3, 68 Alfred Street, 
MILSONS POINT, NSW 2061

Attention: Howard Waldron,

RE:                                                   87 – 91 Nuwarra Road, 
                                                                   Moorebank 
                                                        Reference: LS001771 

Note 1:     Lot 110     DP 235787           (page 1)
Note 2:     Lot 5         DP 236405           (page 5)
Note 3:     Lot 6         DP 236405           (page 7)

Note 1: 

Current Search 

Folio Identifier 110/235787 (title attached) 
DP 235787 (plan attached) 
Dated 30th June 2017 
Registered Proprietor: 
JOSE TEDDY SUGPATAN 
TEREITA SUGPATAN 



-2- 

    Title Tree 
Lot 110 DP 235787 

Folio Identifier 110/235787 

Certificate of Title Volume 10746 Folio 140 

Certificate of Title Volume 10249 Folio 241 

Certificate of Title Volume 9843 Folio 249 

Certificate of Title Volume 5169 Folio 183 

Certificate of Title Volume 3646 Folio 136 

Certificate of Title Volume 2720 Folio 70 

**** 



-3- 

Summary of Proprietor(s) 
Lot 110 DP 235787 

Year       Proprietor(s) 

(Lot 110 DP 235787) 
2002 – todate Jose Teddy Sugpatan 

Teresita Sugpatan 
1999 – 2002 Robert Peter Zoghbi 

Mary Zoghbi 
1995 – 1999 Hala Naghi 
1994 – 1995 Willem Sterrenberg 

Ann Dorothy Sterrenberg 
1987 – 1994 Cheryl Lynette Best 

Janet Lorraine Davy 
(Lot 110 DP 235787 – CTVol 10746 Fol 140) 

1986 – 1987 Cheryl Lynette Best 
Janet Lorraine Davy 

1979 – 1986 John Patrick Szybiak, clerk 
Dorothy Anne Szybiak, his wife 

1974 – 1979 Nicholas John Gaudio, manager 
Louise Mary Gaudio, his wife 

1968 – 1974 Harvey & Lucas Pty Limited 
(Lot 65 DP 228324 – CTVol 10249 Fol 241) 

1966 – 1968 Harvey & Lucas Pty Limited 
(Lot3 DP511193 – CTVol 9843 Fol 249) 

1965 – 1966 Harvey & Lucas Pty Limited 
Albert Max Lucas, bulldozer contractor 
John Fitzroy Harvey, bulldozer contractor 
George Frederick Edgecombe, rubberworker 
(Lot 200 DP 19128 – Area 3 Acres 3 Roods 30 ½ Perches – CTVol 
5510 Fol 123) 

1964 – 1965 Harvey & Lucas Pty Limited 
1951 – 1964 John Fitzroy Harvey, bulldozer contractor 

Emily Harvey, widow 
1947 – 1951 Ronald Lynton Maher, motor mechanic 

Mabel Pearce Maher, his wife 
1947 – 1947 Elizabeth Jane McEllrath Hume, married woman 
1945 – 1947 John Irvine, boiler maker 

Cont. 



-4- 

Cont. 

(Lots 136 to 202 DP 19128 and other lands – CTVol 5169 Fol 183) 
1940 – 1944 New Bankstown Limited 

(Part Portion 31 Parish Holsworthy and other lands – Area 1125 
Acres 7 ¾ Perches – CTVol 3646 Fol 136) 

1930 – 1940 New Bankstown Limited 
1924 – 1930 The Greenacre Park Limited 

(Part Portion 31 Parish Holsworthy and other lands – Area 908 Acres 
35 ¾ Perches – CTVol 2720 Fol 70) 

1916 – 1924 The Church of England Property Trust Diocese of Sydney 

**** 



-5- 

Note 2: 

Current Search 

Folio Identifier 5/236405 (title attached) 
DP 236405 (plan attached) 
Dated 30th June 2017 
Registered Proprietor: 
DIONISSIOS CHRONOPOULOS 
SOPHIA CHRONOPOULOS 

   Title Tree 
Lot 5 DP 236405 

Folio Identifier 5/236405 

Certificate of Title Volume 10837 Folio 154 

Certificate of Title Volume 10420 Folio 72 

Certificate of Title Volume 5435 Folio 219 

Certificate of Title Volume 5169 Folio 183 

Certificate of Title Volume 3646 Folio 136 

Certificate of Title Volume 2720 Folio 70 

**** 



-6- 

Summary of Proprietor(s) 
Lot 5 DP 236405 

Year       Proprietor(s) 

(Lot 5 DP 236405) 
1988 – todate Dionissios Chronopoulos 

Sophia Chronopoulos 
(Lot 5 DP 236405 – CTVol 10837 Fol 154) 

1984 – 1988 Dionissios Chronopoulos 
Sophia Chronopoulos 

1979 – 1984 Almad Hebous, welder 
Salam Hebous, his wife 

1975 – 1979 Naef Boumar, baker 
Samira Boumar, his wife 

1973 – 1975 Santosh Kumar Mukherje, medical practioner 
Suzanne Kay Mukherje, his wife 

1969 – 1973 Ronald Frank Thomas, production manager 
Anne Denise Thomas, stenographer 

1968 – 1969 Rodlin Pty Limited 
1968 – 1968 Wood Green Estates Pty. Limited 

(Lot 2 DP 230908 – CTVol 10420 Fol 72) 
1967 – 1968 Wood Green Estates Pty. Limited. 
1966 – 1967 Charles Joseph Nelson Pashley, poultry farmer 

(Lot 199 DP 19128 – Area 3 Acres 2 Roods 23 ¼ Perches – CTVol 
5435 Fol 219) 

1944 – 1966 Charles Joseph Nelson Pashley, poultry farmer 
(Lots 136 to 202 DP 19128 and other lands – CTVol 5169 Fol 183) 

1940 – 1944 New Bankstown Limited 
(Part Portion 31 Parish Holsworthy and other lands – Area 1125 
Acres 7 ¾ Perches – CTVol 3646 Fol 136) 

1930 – 1940 New Bankstown Limited 
1924 – 1930 The Greenacre Park Limited 

(Part Portion 31 Parish Holsworthy and other lands – Area 908 Acres 
35 ¾ Perches – CTVol 2720 Fol 70) 

1916 – 1924 The Church of England Property Trust Diocese of Sydney 

**** 



-7- 

Note 3: 

Current Search 

Folio Identifier 6/236405 (title attached) 
DP 236405 (plan attached) 
Dated 30th June 2017 
Registered Proprietor: 
FAIZAL FREDERIC NAIR 
VIKASHNI NAND 

    Title Tree 
Lot 6 DP 236405 

Folio Identifier 6/236405 

Certificate of Title Volume 10837 Folio 155 

Certificate of Title Volume 10420 Folio 72 

Certificate of Title Volume 5603 Folio 29 

Certificate of Title Volume 5169 Folio 183 

Certificate of Title Volume 3646 Folio 136 

Certificate of Title Volume 2720 Folio 70 

**** 



-8- 

Summary of Proprietor(s) 
Lot 6 DP 236405 

Year       Proprietor(s) 

(Lot 6 DP 236405) 
2006 – todate Faizal Frederic Nair 

Vikashni Nand 
1995 – 2006 Yana Segran Nair 

Samson Cedric Nair 
Maimum Nisha 

1988 – 1995 Edward James Childs 
Carole Ann Childs 
(Lot 6 DP 236405 – CTVol 10837 Fol 155) 

1970 – 1988 Edward James Childs 
Carole Ann Childs 

1968 – 1970 Rodlin Pty Limited 
1968 – 1968 Wood Green Estates Pty. Limited 

(Lot 2 DP 230908 – CTVol 10420 Fol 72) 
1967 – 1968 Wood Green Estates Pty. Limited. 
1966 – 1967 Daphne Maud Pashley, wife of Charles Joseph Nelson Pashley, poultry 

farmer 
(Lot 198 DP 19128 – Area 3 Acres 1 Rood 38¼ Perches – CTVol 5603 
Fol 29) 

1947 – 1966 Daphne Maud Pashley, wife of Charles Joseph Nelson Pashley, poultry 
farmer 

1946 – 1947 Glen William Gardner, iron worker 
(Lots 136 to 202 DP 19128 and other lands – CTVol 5169 Fol 183) 

1940 – 1946 New Bankstown Limited 
(Part Portion 31 Parish Holsworthy and other lands – Area 1125 
Acres 7 ¾ Perches – CTVol 3646 Fol 136) 

1930 – 1940 New Bankstown Limited 
1924 – 1930 The Greenacre Park Limited 

(Part Portion 31 Parish Holsworthy and other lands – Area 908 Acres 
35 ¾ Perches – CTVol 2720 Fol 70) 

1916 – 1924 The Church of England Property Trust Diocese of Sydney 

**** 



Cadastral Records Enquiry Report Ref : Lotsearch - Smeaton Grange

Requested Parcel : Lot 110 DP 235787 Identified Parcel : Lot 110 DP 235787

Locality : MOOREBANK LGA : LIVERPOOL Parish : HOLSWORTHY County : CUMBERLAND

Report Generated 4:38:42 PM, 30 June, 2017
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DP242697
Lot(s): 610, 611, 612

DP1231943 PRE-ALLOCATED UNAVAILABLE CONSOLIDATION
SP95652 PRE-ALLOCATED UNAVAILABLE STRATA PLAN

Lot(s): 627
DP1224372 PRE-ALLOCATED UNAVAILABLE SUBDIVISION

Lot(s): 621, 622, 623, 624, 625
DP1179067 REGISTERED SURVEY SUBDIVISION

DP242698
Lot(s): 668, 669

DP1179067 REGISTERED SURVEY SUBDIVISION
DP249943
Lot(s): 1, 2

DP1179067 REGISTERED SURVEY SUBDIVISION
DP1185023 REGISTERED SURVEY EASEMENT

DP1018239
Lot(s): 11, 12

DP788919 HISTORICAL SURVEY SUBDIVISION
SP77707

DP831765 HISTORICAL SURVEY SUBDIVISION
DP1055037 REGISTERED COMPILATION EASEMENT
DP1102615 REGISTERED SURVEY SUBDIVISION

SP77708
DP831765 HISTORICAL SURVEY SUBDIVISION
DP1055037 REGISTERED COMPILATION EASEMENT
DP1102615 REGISTERED SURVEY SUBDIVISION

SP87494
DP382444 HISTORICAL COMPILATION UNRESEARCHED
DP569246 HISTORICAL SURVEY SUBDIVISION
DP1055037 REGISTERED COMPILATION EASEMENT
DP1158289 REGISTERED SURVEY SUBDIVISION

SP88958
DP382444 HISTORICAL COMPILATION UNRESEARCHED
DP569246 HISTORICAL SURVEY SUBDIVISION
DP1055037 REGISTERED COMPILATION EASEMENT
DP1158289 REGISTERED SURVEY SUBDIVISION

Cadastral Records Enquiry Report Ref : Lotsearch - Smeaton Grange

Requested Parcel : Lot 110 DP 235787 Identified Parcel : Lot 110 DP 235787

Locality : MOOREBANK LGA : LIVERPOOL Parish : HOLSWORTHY County : CUMBERLAND
Status Surv/Comp Purpose
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DP230908 SURVEY SUBDIVISION
DP235787 SURVEY SUBDIVISION
DP235788 SURVEY SUBDIVISION
DP236405 SURVEY SUBDIVISION
DP237025 SURVEY SUBDIVISION
DP242697 SURVEY SUBDIVISION
DP242698 SURVEY SUBDIVISION
DP249943 SURVEY SUBDIVISION
DP524135 COMPILATION SUBDIVISION
DP543226 SURVEY SUBDIVISION
DP556724 SURVEY SUBDIVISION
DP569502 COMPILATION SUBDIVISION
DP593993 COMPILATION SUBDIVISION
DP831765 SURVEY SUBDIVISION
DP1018239 SURVEY SUBDIVISION
SP45939 COMPILATION STRATA PLAN
SP47103 COMPILATION STRATA PLAN
SP48211 COMPILATION STRATA PLAN
SP53815 COMPILATION STRATA PLAN
SP77707 COMPILATION STRATA PLAN
SP77708 COMPILATION STRATA PLAN
SP87494 COMPILATION STRATA PLAN
SP88958 COMPILATION STRATA PLAN

Cadastral Records Enquiry Report Ref : Lotsearch - Smeaton Grange

Requested Parcel : Lot 110 DP 235787 Identified Parcel : Lot 110 DP 235787

Locality : MOOREBANK LGA : LIVERPOOL Parish : HOLSWORTHY County : CUMBERLAND
Plan Surv/Comp Purpose
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Advance Legal Searchers Pty Ltd hereby certifies that the information contained in this document has been provided electronically by the Registrar
General.

Information provided through Tri-Search an approved LPINSW Information Broker
       LAND AND PROPERTY INFORMATION NEW SOUTH WALES - HISTORICAL SEARCH
       -----------------------------------------------------------------

                                              SEARCH DATE
                                              -----------
                                              30/6/2017 4:51PM

  FOLIO: 5/236405
  ------

         First Title(s): SEE PRIOR TITLE(S)
         Prior Title(s): VOL 10837 FOL 154

  Recorded    Number     Type of Instrument              C.T. Issue
  --------    ------     ------------------              ----------
   5/6/1987              TITLE AUTOMATION PROJECT        LOT RECORDED
                                                         FOLIO NOT CREATED

  14/3/1988              CONVERTED TO COMPUTER FOLIO     FOLIO CREATED
                                                         CT NOT ISSUED

  25/3/1988   X445209    DISCHARGE OF MORTGAGE           EDITION 1

  11/5/1992   E446011    MORTGAGE                        EDITION 2

  30/3/1994              AMENDMENT: LOCAL GOVT AREA

  15/8/2000   7023536    DISCHARGE OF MORTGAGE
  15/8/2000   7023537    MORTGAGE                        EDITION 3

  13/9/2007   AD410775   DISCHARGE OF MORTGAGE           EDITION 4

  11/8/2016   AK673585   CAVEAT

                    ***  END OF SEARCH  ***

    Lotsearch - Smeat                        PRINTED ON 30/6/2017
*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.

http://www.trisearch.com.au/als.htm


Advance Legal Searchers Pty Ltd hereby certifies that the information contained in this document has been provided electronically by the Registrar
General.

Information provided through Tri-Search an approved LPINSW Information Broker
       LAND AND PROPERTY INFORMATION NEW SOUTH WALES - HISTORICAL SEARCH
       -----------------------------------------------------------------

                                              SEARCH DATE
                                              -----------
                                              30/6/2017 4:53PM

  FOLIO: 6/236405
  ------

         First Title(s): SEE PRIOR TITLE(S)
         Prior Title(s): VOL 10837 FOL 155

  Recorded    Number     Type of Instrument              C.T. Issue
  --------    ------     ------------------              ----------
   5/6/1987              TITLE AUTOMATION PROJECT        LOT RECORDED
                                                         FOLIO NOT CREATED

  14/3/1988              CONVERTED TO COMPUTER FOLIO     FOLIO CREATED
                                                         CT NOT ISSUED

  14/6/1989   Y416513    DISCHARGE OF MORTGAGE
  14/6/1989   Y416514    MORTGAGE                        EDITION 1

  30/3/1994              AMENDMENT: LOCAL GOVT AREA

  19/5/1995   O244726    DISCHARGE OF MORTGAGE
  19/5/1995   O244727    TRANSFER
  19/5/1995   O244728    MORTGAGE                        EDITION 2

  16/9/1999   6203235    DEPARTMENTAL DEALING

  12/4/2006   AC239505   DISCHARGE OF MORTGAGE
  12/4/2006   AC239506   TRANSFER
  12/4/2006   AC239507   MORTGAGE                        EDITION 3

  11/8/2016   AK673586   CAVEAT

                    ***  END OF SEARCH  ***

    Lotsearch - Smeat                        PRINTED ON 30/6/2017
*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.

http://www.trisearch.com.au/als.htm


Advance Legal Searchers Pty Ltd hereby certifies that the information contained in this document has been provided electronically by the Registrar
General.

Information provided through Tri-Search an approved LPINSW Information Broker
       LAND AND PROPERTY INFORMATION NEW SOUTH WALES - HISTORICAL SEARCH
       -----------------------------------------------------------------

                                              SEARCH DATE
                                              -----------
                                              30/6/2017 4:49PM

  FOLIO: 110/235787
  ------

         First Title(s): SEE PRIOR TITLE(S)
         Prior Title(s): VOL 10746 FOL 140

  Recorded    Number     Type of Instrument              C.T. Issue
  --------    ------     ------------------              ----------
   5/6/1987              TITLE AUTOMATION PROJECT        LOT RECORDED
                                                         FOLIO NOT CREATED

  17/3/1988              CONVERTED TO COMPUTER FOLIO     FOLIO CREATED
                                                         CT NOT ISSUED

  30/3/1994              AMENDMENT: LOCAL GOVT AREA

   6/7/1994   U414799    DISCHARGE OF MORTGAGE
   6/7/1994   U414800    TRANSFER
   6/7/1994   U414801    MORTGAGE                        EDITION 1

  19/9/1995   O545242    DISCHARGE OF MORTGAGE
  19/9/1995   O545243    TRANSFER
  19/9/1995   O545244    MORTGAGE                        EDITION 2

 21/10/1997   3512573    DISCHARGE OF MORTGAGE
 21/10/1997   3512574    MORTGAGE                        EDITION 3

   9/2/1999   5582435    DISCHARGE OF MORTGAGE
   9/2/1999   5582436    TRANSFER
   9/2/1999   5582437    MORTGAGE                        EDITION 4

   2/4/2002   8473122    DISCHARGE OF MORTGAGE
   2/4/2002   8473123    TRANSFER
   2/4/2002   8473124    MORTGAGE                        EDITION 5

  20/6/2011   AG309720   DISCHARGE OF MORTGAGE           EDITION 6

  11/7/2012   AH104506   MORTGAGE                        EDITION 7

  11/8/2016   AK673587   CAVEAT

                    ***  END OF SEARCH  ***

    Lotsearch - Smeat                        PRINTED ON 30/6/2017
*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.

http://www.trisearch.com.au/als.htm


Advance Legal Searchers Pty Ltd hereby certifies that the information contained in this document has been provided electronically by the Registrar
General in accordance with Section 96B(2) of the Real Property Act.

Information provided through Tri-Search an approved LPINSW Information Broker
          LAND AND PROPERTY INFORMATION NEW SOUTH WALES - TITLE SEARCH
          ------------------------------------------------------------

    FOLIO: 5/236405
    ------

               SEARCH DATE       TIME              EDITION NO    DATE
               -----------       ----              ----------    ----
               30/6/2017        4:44 PM                4       13/9/2007

    LAND
    ----
    LOT 5 IN DEPOSITED PLAN 236405
       AT MOOREBANK
       LOCAL GOVERNMENT AREA LIVERPOOL
       PARISH OF HOLSWORTHY   COUNTY OF CUMBERLAND
       TITLE DIAGRAM DP236405

    FIRST SCHEDULE
    --------------
    DIONISSIOS CHRONOPOULOS
    SOPHIA CHRONOPOULOS
        AS JOINT TENANTS                                        (T V296597)

    SECOND SCHEDULE (3 NOTIFICATIONS)
    ---------------
    1   RESERVATIONS AND CONDITIONS IN THE CROWN GRANT(S)
    2   DP236405  EASEMENT FOR DRAINAGE AFFECTING THE PART(S) SHOWN SO
                  BURDENED IN THE TITLE DIAGRAM
  * 3   AK673585  CAVEAT BY 87 TO 91 NUWARRA ROAD PTY LTD

    NOTATIONS
    ---------

    UNREGISTERED DEALINGS: NIL

            ***  END OF SEARCH  ***

    Lotsearch - Smeat                        PRINTED ON 30/6/2017
*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.

http://www.trisearch.com.au/als.htm


Advance Legal Searchers Pty Ltd hereby certifies that the information contained in this document has been provided electronically by the Registrar
General in accordance with Section 96B(2) of the Real Property Act.

Information provided through Tri-Search an approved LPINSW Information Broker
          LAND AND PROPERTY INFORMATION NEW SOUTH WALES - TITLE SEARCH
          ------------------------------------------------------------

    FOLIO: 6/236405
    ------

               SEARCH DATE       TIME              EDITION NO    DATE
               -----------       ----              ----------    ----
               30/6/2017        4:46 PM                3       12/4/2006

    LAND
    ----
    LOT 6 IN DEPOSITED PLAN 236405
       AT MOOREBANK
       LOCAL GOVERNMENT AREA LIVERPOOL
       PARISH OF HOLSWORTHY   COUNTY OF CUMBERLAND
       TITLE DIAGRAM DP236405

    FIRST SCHEDULE
    --------------
    FAIZAL FREDRIC NAIR
    VIKASHNI NAND
        AS JOINT TENANTS                                        (T AC239506)

    SECOND SCHEDULE (4 NOTIFICATIONS)
    ---------------
    1   RESERVATIONS AND CONDITIONS IN THE CROWN GRANT(S)
    2   DP236405  EASEMENT FOR DRAINAGE AFFECTING THE PART(S) SHOWN SO
                  BURDENED IN THE TITLE DIAGRAM
    3   AC239507  MORTGAGE TO PERMANENT CUSTODIANS LIMITED
  * 4   AK673586  CAVEAT BY 87 TO 91 NUWARRA ROAD PTY LTD

    NOTATIONS
    ---------

    UNREGISTERED DEALINGS: NIL

            ***  END OF SEARCH  ***

    Lotsearch - Smeat                        PRINTED ON 30/6/2017
*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.

http://www.trisearch.com.au/als.htm


Advance Legal Searchers Pty Ltd hereby certifies that the information contained in this document has been provided electronically by the Registrar
General in accordance with Section 96B(2) of the Real Property Act.

Information provided through Tri-Search an approved LPINSW Information Broker
          LAND AND PROPERTY INFORMATION NEW SOUTH WALES - TITLE SEARCH
          ------------------------------------------------------------

    FOLIO: 110/235787
    ------

               SEARCH DATE       TIME              EDITION NO    DATE
               -----------       ----              ----------    ----
               30/6/2017        4:43 PM                7       11/7/2012

    LAND
    ----
    LOT 110 IN DEPOSITED PLAN 235787
       AT MOOREBANK
       LOCAL GOVERNMENT AREA LIVERPOOL
       PARISH OF HOLSWORTHY   COUNTY OF CUMBERLAND
       TITLE DIAGRAM DP235787

    FIRST SCHEDULE
    --------------
    JOSE TEDDY SUGPATAN
    TERESITA SUGPATAN
        AS JOINT TENANTS                                        (T 8473123)

    SECOND SCHEDULE (4 NOTIFICATIONS)
    ---------------
    1   RESERVATIONS AND CONDITIONS IN THE CROWN GRANT(S)
    2   DP235787  EASEMENT FOR DRAINAGE AFFECTING THE PART(S) SHOWN SO
                  BURDENED IN THE TITLE DIAGRAM
    3   AH104506  MORTGAGE TO WESTPAC BANKING CORPORATION
  * 4   AK673587  CAVEAT BY 87 TO 91 NUWARRA ROAD PTY LTD

    NOTATIONS
    ---------

    UNREGISTERED DEALINGS: NIL

            ***  END OF SEARCH  ***

    Lotsearch - Smeat                        PRINTED ON 30/6/2017
*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.

http://www.trisearch.com.au/als.htm
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APPENDIX D 

Data Quality Objectives 
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 INTRODUCTION 

The Data Quality Objectives (DQOs) process was used to define the type, quantity 

and quality of the data needed to support decisions relating to the environmental 

condition of a site (reference 1).  The process consists of seven steps, with the 

output from each step influencing the choices that will be made later in the 

process. 

 

According to USEPA (reference 2), DQOs are qualitative and quantitative 

statements, derived from the first six steps of the process, that: 

 Clarify the study objective; 

 Define the most appropriate type of data to collect; 

 Determine the most appropriate conditions from which to collect the data; and 

 Specify tolerable limits on decision errors which will be used as the basis for 

establishing the quantity and quality of data needed to support the decision. 

 

The DQOs are then used to develop a scientific and resource-effective data 

collection design.   

 

STEP 1 - STATE THE PROBLEM 

The problem is the potential for the site to be impacted by contamination caused 

by past activities undertaken on or adjacent to the site, at levels in excess of those 

permissible for the proposed land-use and which could impact upon anticipated 

receiving environments.  

 

The Stage 1 PSI information obtained and reviewed by GEE supports the 

conclusion that the site may be contaminated, in particular the fill layer and to a 

lesser extent the upper portion of the natural soil.  There is also potential for ACM 

to be present at the surface of the site and within the fill materials.   Groundwater 

is unlikely to be contaminated and therefore is not included as part of this 

assessment.  However, if the fill and soils are deemed to be contaminated then 

groundwater assessment will be warranted.  
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STEP 2 - IDENTIFY THE DECISION STATEMENT 

The following decision were required to be made: 

 Does the concentrations of CoPC in the fill materials and upper portion of the 

natural soil exceed acceptable levels for the proposed land-use? 

 Are there any aesthetic issues relating to the fill and natural soils at the site?  

 

STEP 3 - IDENTIFY INPUTS TO THE DECISION 

The following information inputs are required to resolve the decision statement: 

 Collection of environmental soil samples using appropriate methods, 

 Analysis of selected samples for the contaminants of concern, 

 Comparison of the results with relevant Site Assessment Criteria (SAC) as 

defined in the main body of the report, and 

 Accurate measurements of sample locations to allow for accurate mapping 

and contouring of contamination (if identified).  

 

STEP 4 - DEFINE THE BOUNDARIES OF THE STUDY 

The site covers a combined area of approximately 2,010m2 and is legally referred 

to as Lot 110 in Deposited Plan (DP) 235787 and Lots 5 and 6 in DP 236405. 

 

The lateral extent of the study is the boundaries of the site (as depicted on Figure 

2). The vertical extent of the study is approximately 3.0m below ground surface 

(bgs), 0.5m into natural soils, or drilling / excavation method refusal.  

 

STEP 5 - DEVELOP A DECISION RULE 

The purpose of this step is to define the parameter of interest, specify the action 

level, and integrate previous DQO outputs into a single “if…then…” statement that 

describes a logical basis for choosing among alternative actions.   

 

The parameters of interest (or contaminants of concern) are a broad group of 

common contaminant compounds known to occur within the Sydney area.  
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The action level or Site Assessment Criteria (SAC) will be used to decide if the 

parameter represents an unacceptable risk for the proposed land-use and/or the 

receiving environment.  If the measured concentration of a parameter or 

compound exceeds the action levels (SAC) in soils, then this is deemed to present 

an unacceptable risk if the site is developed for commercial/residential land-use or 

to environmental receptors.     

 

If the concentrations of a parameter or compound, whichever is representative for 

of the site, are above the nominated action levels, then further sampling may be 

proposed to determine the extent of contamination.   

 

STEP 6 - SPECIFY ACCEPTABLE LIMITS ON DECISION ERRORS 

There are two types of errors: 

 

1) Deciding that the site is acceptable for residential land-use and that there 

is a low risk to receiving environments when it actually is not.  The 

consequence of this error may be unacceptable health risk for current and 

future users of the sites. 

 

2) Deciding that the site is unacceptable for the proposed land-use and that 

there is a risk to receiving environments when it is acceptable.  The 

consequence of this error is that the client will pay for further investigation 

/ remediation that are not necessary. 

 

The more severe consequences are with decision error (1) since the risk of 

jeopardising human health outweighs the consequences of paying more for 

remediation. It will not be possible to conduct statistical hypothesis tests as the 

proposed sampling programme consists of the collection of one round of samples 

only.  
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STEP 7 - OPTIMISING THE DESIGN FOR OBTAINING DATA 

The purpose of this step is to identify a resource-effective data collection design 

for generating data that are expected to satisfy the DQOs.  

 

The resource effective data collection design that is expected to satisfy the DQOs 

is described in detail in Section 7 of the report.  To ensure the design satisfies the 

DQOs a comprehensive Quality Assurance and Quality Control Plan will be 

implemented. 

 

 

 
References 

1. NSW DEC (2006) Contaminated Sites: Guidelines for NSW Site Auditor 

Scheme, 2nd Edition.  

2. USEPA, 2000: Guidance for Data Quality Objectives Process. EPA QA/G-4. 
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APPENDIX E  

Borehole Logs



borehole was dry upon completion

DCP refusal at 1.34m (bouncing)

H
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CH

FILL- Silty Sand, dark grey, fine to
coarse grained, trace fine gravels, roots.

Silty Gravelly SAND- grey-brown, low
plasticity, fine to coarse grained, fine to
medium gravels, charcoal.

Silty CLAY- orange-brown / red-brown,
medium plasticity.

becoming light grey mottled orange, with
some sand from 1.0m.

Practical refusal at 1.20m
Hand auger refusal on weathered
siltstone bedrock

loose
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medium
dense

stiff

AC210617-21
0.1-0.2m
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Manual

Borehole Log Report

Ground Level:

Andy ChiemLogged By:

Wet

21/06/2017

21/06/2017

Hole Depth:

Dp

Environmental Site Assessment

Equipment:

Client:

1.20 m

Drill Method:

Checked By:

Damp
Slightly Moist

----------

Drilling Company:

Date Completed: Easting:

Very Moist

Geo Environmental Engineering Date Started:

Dry

Project Name:

87-91 Nuwarra Road, Moorebank NSW

SM

Date:

D

Hole ID.
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Project Number:

Moist
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W
Sd

Moisture Additional Comments

M

----------

Location / Site:

30/06/2017Date:Stephen McCormack

Hand Auger

St George Community Housing

Geo Environmental Engineering Pty Ltd

82 Bridge Street

Lane Cove NSW 2066

T 02 9420 3361
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borehole was dry upon completion

DCP refusal at 1.35m (bouncing)

H
an

d 
A

ug
er

SM

CH

FILL- Silty Sand, dark grey, fine to
coarse grained, trace fine to coarse
gravels, tile, brick.

Silty CLAY- brown, medium plasticity.

becoming orange from 0.8m.

Practical refusal at 1.25m
Hand auger refusal on weathered
siltstone bedrock

loose

firm

stiff

AC210617-24
0.1-0.2m

AC210617-25
0.4-0.5m

AC210617-26
BH2 /

0.6-0.7m

>>

moist

moist

Samples
/ Tests
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Surface: grass

Observations / Comments

Northing:

Sheet:

21/06/2017

BH2
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1  of  1

Manual

Borehole Log Report

Ground Level:

Andy ChiemLogged By:

Wet

21/06/2017

21/06/2017

Hole Depth:

Dp

Environmental Site Assessment

Equipment:

Client:

1.25 m

Drill Method:

Checked By:

Damp
Slightly Moist

----------

Drilling Company:

Date Completed: Easting:

Very Moist

Geo Environmental Engineering Date Started:

Dry

Project Name:

87-91 Nuwarra Road, Moorebank NSW

SM

Date:

D

Hole ID.

Saturated

Project Number:

Moist
VM
W
Sd

Moisture Additional Comments

M

----------

Location / Site:

30/06/2017Date:Stephen McCormack

Hand Auger

St George Community Housing

Geo Environmental Engineering Pty Ltd

82 Bridge Street

Lane Cove NSW 2066

T 02 9420 3361

----------
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Sample AC210617-TP1 (0.0 - 0.3m)
sieved from bucket weighing 7.2kg

testpit was dry upon completion

E
xc

av
at

io
n

GC

CH

FILL- Silty Clay With Gravel, dark grey / brown,
low to medium plasticity, fine to medium gravels.

Silty CLAY- orange-brown / light grey, medium
plasticity.

becoming orange / red-brown from 0.8m.

Hole Terminated at 1.00m
Target depth reached

stiff

stiff

AC210617-01
/ TP1

0.1-0.2m

AC210617-02
0.4-0.5m

AC210617-03
0.9-1.0m

moist

moist

Samples
/ Tests

W
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 L
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Surface: grass

Observations / Comments

Northing:

Sheet:

21/06/2017

TP1

E17013MOR

1  of  1

2T Mini-excavator

Test Pit Log Report

Ground Level:

Andy ChiemLogged By:

Wet

21/06/2017

21/06/2017

Hole Depth:

Dp

Environmental Site Assessment

Equipment:

Client:

1.00 m

Drill Method:

Checked By:

Damp
Slightly Moist

----------

Drilling Company:

Date Completed: Easting:

Very Moist

AB-11 Group Date Started:

Dry

Project Name:

87-91 Nuwarra Road, Moorebank NSW

SM

Date:

D

Hole ID.

Saturated

Project Number:
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Sample AC210617-TP2 (0.0 - 0.3m)
sieved from bucket weighing 9.4kg

minor seepage at base of pit upon
completion

DCP refusal at 1.26m (bouncing)
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FILL- Silty Sand, dark grey, fine to
coarse grained, clay inclusions, brick,
sandstone fragments.

Silty CLAY- orange-brown, medium
plasticity.

becoming light grey mottled orange from
0.9m.

Practical refusal at 1.10m
Excavator bucket scraping on weathered
siltstone bedrock

loose to
medium
dense

firm to stiff

AC210617-04
/ 05 / TP2
0.1-0.2m

AC210617-06
0.3-0.4m

TP2 /
0.4-0.5m
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0.9-1.0m

TP2 /
1.0-1.1m
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St George Community Housing

Geo Environmental Engineering Pty Ltd

82 Bridge Street
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Sample AC210617-TP3 (0.0 - 0.3m)
sieved from bucket weighing 15.6kg

test pit was dry upon completion
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FILL- Silty Sand, dark brown / orange, fine to
coarse grained, clay pipes.

Silty CLAY- orange-brown / red-brown, medium
plasticity.

becoming light grey mottled orange, with sand from
1.1m.

Practical refusal at 1.25m
Excavator bucket scraping on weathered sandstone
bedrock

loose

stiff

AC210617-08
/ TP3

0.1-0.2m

AC210617-09
0.5-0.6m

TP3 /
0.8-0.9m

AC210617-10
0.9-1.0m

moist
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82 Bridge Street
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Sample AC210617-TP4 (0.0 - 0.3m)
sieved from bucket weighing 14.9kg.
One fragment of fibro encountered in fill
(AC210617-100)

pit of broken clay pipes

seepage occurring from 0.6m, likely
perched water

E
xc

av
at

io
n

GM

CH

FILL- Silty Gravelly Sand, dark grey, fine to coarse
grained, fibro.

clay pipes from 0.4m.

Silty CLAY- orange-brown / red-brown, medium
plasticity.

Hole Terminated at 0.90m
Target depth reached

loose

stiff

AC210617-11
/ TP4

0.1-0.2m

AC210617-12
0.7-0.8m

very
moist

wet

Samples
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Sample AC210617-TP5 (0.0 - 0.3m)
sieved from bucket weighing 14.8kg

test pit dry upon completion
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FILL- Gravelly Clayey Sand, dark brown, fine to
coarse grained, fine to coarse gravels.

FILL- Gravelly Clay, grey / brown, medium to high
plasticty, fine to medium gravel, sheet metal.

Silty CLAY- light grey mottled red-brown, medium
to high plasticty.

Hole Terminated at 1.20m
Target depth reached

loose

stiff

stiff

AC210617-13
/ TP5

0.1-0.2m

AC210617-14
0.4-0.5m

AC210617-15
0.9-1.0m

AC210617-16
1.1-1.2m

moist

moist

moist
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----------
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Date Completed: Easting:

Very Moist

AB-11 Group Date Started:

Dry

Project Name:

87-91 Nuwarra Road, Moorebank NSW
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Date:

D

Hole ID.

Saturated

Project Number:

Moist
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Moisture Additional Comments

M

----------

Location / Site:

30/06/2017Date:Stephen McCormack

Excavation

St George Community Housing

Geo Environmental Engineering Pty Ltd

82 Bridge Street

Lane Cove NSW 2066
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----------

D
ep

th
 (

m
)

1.0

2.0

R
L 

(m
)

G
ra

ph
ic

 L
og

G
E

E
 D

A
V

IE
S

 B
H

 L
O

G
  E

17
01

3
M

O
R

.G
P

J 
 G

E
E

.G
D

T
  4

/7
/1

7 
 1

2:
59

:5
9 

P
M

M
et

ho
d

U
S

C
S

 S
ym

bo
l

Material Description

C
on

si
st

en
cy

 /
D

en
si

ty

ID No.

M
oi

st
ur

e

F
ill

N
at

ur
al

M
at

er
ia

l T
yp

e



Sample AC210617-TP6 (0.0 - 0.3m)
sieved from bucket weighing 17.4kg

test pit dry on completion

DCP refusal at 1.1m (bouncing)
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FILL- Silty Gravelly Sand, dark grey,
fine to coarse grained, fine to coarse
gravels, clay inclusions.

Silty CLAY- red-brown / orange-brown,
medium plasticity.

becoming red-brown / light grey from
0.6m.

Practical refusal at 1.00m
Excavator bucket scraping on weathered
siltstone bedrock

loose

firm

AC210617-17
/ 18 / TP6
0.1-0.2m

AC210617-19
0.3-0.4m

TP6 /
0.5-0.6m
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0.9-1.0m
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Stage 1 and 2 Environmental Site Assessment 

87 - 91 Nuwarra Road, Moorebank NSW 
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APPENDIX F 

Quality Assurance Assessment Report
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F1. INTRODUCTION 

A detailed Quality Assurance (QA) assessment, including the analysis of Quality 

Control (QC) samples, was carried out by GEE to determine the reliability of field 

procedures and analytical results.   

F2. QUALITY ASSURANCE

Quality Assurance (QA) involves all of the actions, procedures, checks and 

decisions undertaken to ensure the representativeness and integrity of samples 

and accuracy and reliability of analysis results (reference 1).   

In accordance with AS4482.1 (reference 2) and AS5667.1 (reference 3), a series 

of QA procedures were integrated within the sampling and analysis plan and 

included: 

◊ The collection of Quality Control (QC) samples. 

◊ The use of standardised field sampling forms developed by GEE. 

◊ Documentation of calibration and use of field instruments. 

To ensure QA in the field, samples were collected by experienced and trained 

personnel using appropriate methods detailed herein, including appropriate 

sample handling, containment and transport, and calibrated equipment.  

Additionally QC samples were collected and analysed as discussed in Section F3. 

To ensure QA in the laboratory, GEE used laboratories that are NATA accredited 

for the analytical tests carried out, therefore it is reasonable for GEE to rely on 

the laboratories to be proficient in all tests conducted.  This encompasses all 

actions, procedures, checks and decisions undertaken, to ensure the accuracy 

and reliability of the analysis results.  As part of the laboratory QA, QC samples 

were analysed with each batch of samples as part of this investigation as required 

by NATA.  A discussion of the laboratory QC samples analysed as part of this 

investigation is provided in Section F3.3.2. 
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F3. QUALITY CONTROL

QC involves those parts of QA which serve to monitor and measure the 

effectiveness of QA procedures.  QC samples assess sample integrity, accuracy 

and precision and can be separated into field and laboratory QC.   

F3.1 DEFINITIONS

Table F1 provides a description and objective of each of the field and laboratory 

QC samples used during this investigation. 
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Table F1: QC Sample Types, Descriptions and Recommended Frequency of Analysis

Type Description Purpose Recommended Frequency

FIELD QC SAMPLES

Blind 

Replicate 

A sample collected at the same time and from the same sampling point as the corresponding primary sample1, 

and analysed at the same laboratory.  Blind replicates are collected, preserved, stored, transported and 

analysed in the same manner as the primary sample, with the laboratory having no knowledge of the source 

of the replicate sample.   The assessment of blind replicates samples is undertaken by calculating the Relative 

Percent Difference (RPD) which is defined as: 

                                Result No. 1 – Result No. 2  

RPD (%) = 100 x                Mean Result 

Used to evaluate total sampling 

and analysis precision and, in the 

case of soil samples, sample 

variability. 

In accordance with AS4482.1 

(reference 2) and NEPM 

(reference 4) it is recommended 

that 1 blind replicate sample is 

collected for every 20 primary 

samples. 

Trip Blank Trip blanks are laboratory supplied test samples of analyte-free media (either washed sand or de-ionised 

water) which remain in the sample storage eskies during sampling activities and returned to the laboratory 

unopened.  For soil sampling programmes, the trip blank consists of acid-washed quartz sand that has been 

heated to 400ºC.  For water sampling programs trip blanks comprise pre-washed glass vials containing 

distilled or de-ionised water with appropriate preservatives. 

The USEPA has shown that cross-contamination only occurs with volatile organics (reference 5), therefore, trip 

blanks are only analysed for volatile organics.    

Used to measure cross-

contamination during sampling, 

transport, sample preparation and 

analysis. 

Industry standard is 1 trip blank 

per batch of primary samples. 

Trip Spike Trip spikes, like trip blanks, are supplied by the primary laboratory using analyte-free media (either washed 

sand or de-ionised water) and remain in the sample storage eskies during sampling activities and returned to 

the laboratory unopened.  The sample media, however, is spiked with BTEX.    

For water sampling programmes the BTEX concentration is known and standardised by each laboratory, while 

for soil sampling programmes the exact spike concentration is not known, rather two identical jars of sand are 

spiked the same concentration with one sample becoming the trip-spike and the other becoming a control 

sample, which remains in a refrigerator at the laboratory.   

The trip spike is analysed after returning from the field and the % recovery of the known spike (for water 

sampling programs), or of the control sample (for soil sampling programs), is calculated. 

Used to monitor VOC losses during 

transit. 

Industry standard is 1 trip spike 

per batch of primary samples 

where volatile concentrations 

are being measured. 

1 Primary samples are the original representative samples of soil or groundwater collected for analysis to determine aspects of their chemical composition.  Primary samples are the original sample taken 

from a particular location and other samples from the same location are duplicates, replicates or splits. 
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Table F1 Continued 

Type Description Purpose Recommended Frequency

LABORATORY QC SAMPLES

Laboratory 

Duplicate 

Laboratory duplicates are field samples which are prepared and analysed in the same manner twice.  

The assessment of laboratory duplicates is undertaken by calculating the (RPD) which is defined as: 

                                Result No. 1 – Result No. 2  

RPD (%) = 100 x                Mean Result 

Determines analytical precision for 

a sample batch 

NATA specifies 1 per 10 samples 

for trace element and inorganic 

analysis 

Laboratory 

Control 

Sample 

(LCS) 

Laboratory Control Samples (LCS) are analyte-free matrices (de-ionised water or clean sand) spiked with a 

known concentration of target analytes and carried through the entire preparation and analysis. 

Assessment of LCS is undertaken by calculating the percent recovery (%R) of the spike which is defined as: 

                                        Spikes Sample Result (SSR) – Sample Result (SR) 

Percent Recovery (%R) = 100 x            Concentration of Spike Added (SA) 

Determines analytical accuracy 

and precision for a batch of 

samples 

NATA specifies 1 per batch of up 

to 20 samples 

Surrogates Surrogates are organic compounds added to field samples and laboratory QC samples prior to preparation.  

They are similar in chemical behaviour to the target analytes and are not expected to be present in samples 

(reference 6). They form part of the laboratory QC for organic analyses, and are used to indicate the presence 

of sample specific interferences.  The surrogate is added at the extraction stage then analysed with the batch 

of samples.  Like LCSs, surrogates are assessed by calculating the percent recovery (%R), although the 

definition is slightly different as shown below: 

                                              Spiked Sample Result (SSR)         

Percent Recovery (%R) = 100 x         Concentration of Spike Added (SA) 

Used to demonstrate that the 

surrogate does not interfere with 

the target analytes, therefore 

determines analytical accuracy for 

each sample 

Added to every blank, field and 

laboratory QC sample 

Matrix Spikes Field samples spiked with a known concentration of a target analytes and carried through the entire 

preparation and analysis.   

Matrix spike samples are assessed by calculating the percent recovery (%R) of the spike which is defined as: 

                                        Spikes Sample Result (SSR) – Sample Result (SR) 

Percent Recovery (%R) = 100 x            Concentration of Spike Added (SA) 

Determine the effects of matrix 

interferences on analytical 

accuracy of a sample. 

Performed at least 1 per batch 

of up to 20 samples. 

Method 

Blank 

Method blanks are an analyte-free matrices (reagent water or clean sand) that is carried through the entire 

preparation and analysis.   

Establishes that laboratory 

contamination does not cause 

false positives. 

Prepared with every batch of up 

to 20 samples for all organic and 

inorganic analyses. 
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F3.2 CRITERIA / ACCEPTABLE RANGE

The QC Acceptance Criteria adopted for this investigation is provided in Table F2 

and is in general accordance with the Table 4 of AS4482.1 (reference 2) and 

NEPM (reference 4). 

Table F2: QC Sample Acceptance Criteria

QC Sample Criteria / Acceptable Range

FIELD QC SAMPLES 

Blind Replicate  
RPD < 50 % When average concentration is > 10 x LOR/PQL2

RPD < 75 % When average concentration is 5 to 10 x LOR/PQL 

RPD < 100 % When average concentration is< 5 x LOR/PQL 

Trip Blank Analytical Result < LOR/PQL 

Trip Spike ± 30% 

LABORATORY QC SAMPLES 

Laboratory Duplicates 
RPD < 30 % When average concentration is > 10 x LOR/PQL 

RPD < 50 % When average concentration is 4 to 10 x LOR/PQL 

RPD < 100 % When average concentration is< 4 x LOR/PQL 

Laboratory Control 

Samples 

%R of 70 – 130% (General analytes) 

%R of 50 – 130% (Phenols) 

%R of 60 – 130% (OCP/OPPs) 

%R of 62 – 130% (Chromium) 

Surrogates 
%R of 70 – 130% (General analytes) 

%R of 50 – 130% (Phenols) 

%R of 60 – 130% (OCP/OPPs) 

Matrix Spikes 

%R of 70 – 130% (General analytes) 

%R of 50 – 130% (Phenols) 

%R of 60 – 130% (OCP/OPPs) 

%R of 62 – 130% (Chromium) 

Method Blanks Analytical Results < LOR/PQL 

If data do not meet the QC Acceptance Criteria then a judgement is made as to 

whether the exceedance is critical in relation to the suitability of the data set.  

Otherwise the following steps will be taken: 

◊ Request that the laboratory re-check or even re-analyse the sample. 

◊ Inspect the sample for anomalies which may be causing the failure. 

◊ If necessary, undertake additional sampling and analyses. 

2 Both the LOR and PQL are interchangeable terms used by laboratories and is defined as the lowest concentration that can be 

reliably achieved within specific limits of precision and accuracy during routine laboratory operating conditions (reference 6).
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F3.3 RESULTS

F3.3.1 Field QC Samples 

Field QC samples collected and analysed as part of this investigation comprised: 

◊ Two blind replicates (AC210617-05 & AC210617-18) 

◊ One trip blank (labelled ‘trip blank’) 

◊ One trip spike (labelled ‘trip spike’)  

Tabulated results are presented at the conclusion of this Appendix.  Table F3 

provides a summary of the frequency of QC samples and lists results which do 

not meet the criteria established in Table F2. 

Table F3: QC Sample Acceptance Criteria - Soil

Type Frequency Conducted Results Not Meeting the Criteria

Blind 

Replicates 

Metals - 2 per 18 primary samples (11.1%) 

PAH/TRH/BTEX - 1 per 12 primary samples (8.3%) 

OCP/PCB - 1 per 5 primary samples (20.0%) 

-- 

-- 

Trip Blank 1 per sample batch  -- 

Trip Spike 1 per sample batch  -- 

The quality control results all conformed to the sample acceptance criteria.  

F3.3.2 Laboratory QC 

Laboratory QC results are provided in the laboratory reports while a summary of 

the results which exceeded the acceptance criteria is provided in Table F4. 

Table F4: QC Sample Acceptance Criteria

Type Results Exceeding Criteria

Laboratory Duplicates -- 

Laboratory Control 

Samples 
-- 

Surrogates -- 

Matrix Spikes -- 

Method Blanks -- 

The laboratory RPD acceptance criteria were considered acceptable. 
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F4. DATA QUALITY ASSESSMENT

In accordance with reference 7, Data Quality Indicators (DQIs), specifically, 

precision, accuracy, representativeness, completeness and comparability, were 

used to assess the reliability of field procedures and analytical results.   

F4.1 PRECISION

This is the measure of the variability (or reproducibility) of the data.  In the field 

precision is achieved by using standard operating procedures which were adopted 

by GEE during this investigation.  For laboratory analysis precision is assessed 

using blind replicates and trip spikes.  The measured RPDs for the blind replicate 

samples and split samples were considered acceptable as were the analytical 

results for the trip spike. 

F4.2 ACCURACY

Accuracy is a measure of the closeness of a measurement to the true parameter 

value.  In the field, accuracy is achieved by using standard operating procedures 

which were adopted by GEE.  For laboratory analysis, accuracy is assessed using 

trip blanks, rinsate blanks, method blanks, matrix spikes, surrogates and 

laboratory control samples.  Considering that these QC samples were of an 

acceptable standard, GEE considers the laboratory data set to be accurate.   

F4.3 REPRESENTATIVENESS 

This is the confidence (expressed qualitatively) that the data are representative of 

each media present on the site.  This is achieved in the field and laboratory by 

using an adequate number of sampling points to characterise the site and 

ensuring that the samples collected were representative of the media from which 

they were collected.  Additionally, samples should be analysed within necessary 

holding times depending on the analyte. 

Environmental soil samples were collected from each borehole in general 

accordance with techniques described in Australian Standards AS4482.1 

(reference 2), AS4482.2 (reference 8) and NEPM (reference 1), to maintain the 

representativeness and integrity of the samples.  The number of sampling points 

exceeded the minimum required sampling density as defined by NSW EPA 

(reference 9), however, were considered sufficient for the purpose of this 

investigation.   

Finally all samples were analysed within holding times. 
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F4.4 COMPLETENESS

This is a measure of whether all the data necessary to meet the project 

objectives, were collected.  In the field and laboratory, this is achieved by 

sampling all critical locations and depths using acceptable methods and ensuring 

samples are analysed for appropriate chemicals.   

GEE selected a sufficient number of sample points for the purpose of the 

investigation as defined by the NSW EPA (reference 9).  Additionally, samples 

were analysed for chemicals of concern based on appropriate field screening 

measures and logging of unusual aesthetics which may indicate contamination.  

Combined with the fact that standard operating procedures were adopted by GEE, 

the investigation is assessed as being complete. 

F4.5 COMPARABILITY 

This is a measure of confidence that data may be considered to be equivalent for 

each sampling and analysis event.  Soil samples were collected by experienced 

GEE personnel using standard operating procedures and analysed in accordance 

with NATA accredited laboratory methods. The comparability of the data should 

be consistent as sampling protocols were employed throughout the duration of 

the fieldwork and analysis was undertaken by NATA registered laboratories using 

accredited analytical methods. 

F5. CONCLUSION

A review of the DQIs indicates that the field procedures and analytical results 

adopted for this investigation are able to be relied upon for making conclusions 

and recommendations regarding the contamination status of the site. 
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SOIL - Blind Replicate Results

21-06-17 21-06-17 21-06-17 21-06-17

Analyte Units

Total Metals

Arsenic mg/kg 10 6 50% 16 19 17%

Cadmium mg/kg <0.4 <0.4 -- 0.5 0.6 18%

Chromium mg/kg 18 14 25% 54 51 6%

Copper mg/kg 23 25 8% 33 43 26%

Lead mg/kg 43 47 9% 40 51 24%

Mercury mg/kg <0.1 <0.1 -- <0.1 <0.1 --

Nickel mg/kg 5 4 22% 18 11 48%

Zinc mg/kg 53 64 19% 90 93 3%

Polycyclic Aromatic Hydrocarbons

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

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

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

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

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

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

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

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

Benz(a)anthracene mg/kg <0.1 <0.1 -- -- -- --

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

Benzo(b&k)fluoranthene mg/kg <0.2 <0.2 -- -- -- --

Benzo(a)pyrene mg/kg <0.1 <0.1 -- -- -- --

Indeno(1.2.3.cd)pyrene mg/kg <0.1 <0.1 -- -- -- --

Dibenz(a.h)anthracene mg/kg <0.1 <0.1 -- -- -- --

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

TOTAL PAHs mg/kg NIL(+)VE NIL(+)VE -- -- -- --

BTEX

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

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

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

meta- & para-Xylene mg/kg <2 <2 -- -- -- --

ortho-Xylene mg/kg <1 <1 -- -- -- --

Total Petroleum Hydrocarbons

F1 (C6-C10) mg/kg <25 <25 -- -- -- --

F2 (>C10-C16) mg/kg <50 <50 -- -- -- --

F3 (>C16-C34) mg/kg <100 <100 -- -- -- --

F4 (>C34-C40) mg/kg <100 <100 -- -- -- --

Values in Bold Indicate: RPD > 50 % When average concentration is > 10 x LOR

RPD > 75 % When average concentration is 5 to 10 x LOR

RPD > 100 % When average concentration is< 5 x LOR

RPD
AC210617-17 AC210617-18

Sample Date

Sample Identification RPD
AC210617-04 AC210617-05



SOIL - Trip Blank Results 
Laboratory: Envirolab

Laboratory Report Number: 169824
Sample ID

Analyte Units

BTEX

Benzene mg/kg <0.2

Toluene mg/kg <0.5

Ethylbenzene mg/kg <1

meta- & para-Xylene mg/kg <2

ortho-Xylene mg/kg <1

Total Petroleum Hydrocarbons

C6 - C9 Fraction mg/kg <25

C10 - C14 Fraction mg/kg --

C15 - C28 Fraction mg/kg --

C29 - C36 Fraction mg/kg --

Notes: 
---  Not Analysed

Trip Blank



SOIL - Trip Spike Results 
Laboratory: Envirolab

Laboratory Report Number: 169824

Sample ID

Analyte Units

BTEX

Benzene mg/kg 101%

Toluene mg/kg 100%

Ethylbenzene mg/kg 99%

meta- & para-Xylene mg/kg 99%

ortho-Xylene mg/kg 98%

Notes: 
---  Not Analysed

Trip Spike



SOIL - Blind Replicate Results

04-10-17 04-10-17

Analyte Units

Total Metals

Arsenic mg/kg 5 5 0%

Cadmium mg/kg <0.4 <0.4 --

Chromium mg/kg 11 14 24%

Copper mg/kg 81 68 17%

Lead mg/kg 110 48 78%

Mercury mg/kg 0 <0.1 --

Nickel mg/kg 280 310 10%

Zinc mg/kg 210 150 33%

Polycyclic Aromatic Hydrocarbons

Naphthalene mg/kg <0.1 <0.1 --

Acenaphthylene mg/kg <0.1 <0.1 --

Acenaphthene mg/kg <0.1 <0.1 --

Fluorene mg/kg <0.1 <0.1 --

Phenanthrene mg/kg <0.1 <0.1 --

Anthracene mg/kg <0.1 <0.1 --

Fluoranthene mg/kg 0.1 0.2 67%

Pyrene mg/kg 0.1 0.2 67%

Benz(a)anthracene mg/kg <0.1 <0.1 --

Chrysene mg/kg <0.1 0.1 --

Benzo(b&k)fluoranthene mg/kg <0.2 0.2 --

Benzo(a)pyrene mg/kg <0.1 <0.1 --

Indeno(1.2.3.cd)pyrene mg/kg <0.1 <0.1 --

Dibenz(a.h)anthracene mg/kg <0.1 <0.1 --

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

TOTAL PAHs mg/kg 0.4 1.1 93%

BTEX

Benzene mg/kg <0.2 <0.2 --

Toluene mg/kg <0.5 <0.5 --

Ethylbenzene mg/kg <1 <1 --

meta- & para-Xylene mg/kg <2 <2 --

ortho-Xylene mg/kg <1 <1 --

Total Petroleum Hydrocarbons

F1 (C6-C10) mg/kg <25 <25 --

F2 (>C10-C16) mg/kg <50 <50 --

F3 (>C16-C34) mg/kg <100 <100 --

F4 (>C34-C40) mg/kg <100 <100 --

Values in Bold Indicate: RPD > 50 % When average concentration is > 10 x LOR

RPD > 75 % When average concentration is 5 to 10 x LOR

RPD > 100 % When average concentration is< 5 x LOR

Sample Date

Sample Identification RPD
AC041017-02 AC041017-03



SOIL - Trip Blank Results 
Laboratory: Envirolab

Laboratory Report Number: 177110
Sample ID

Analyte Units

BTEX

Benzene mg/kg <0.2

Toluene mg/kg <0.5

Ethylbenzene mg/kg <1

meta- & para-Xylene mg/kg <2

ortho-Xylene mg/kg <1

Total Petroleum Hydrocarbons

C6 - C9 Fraction mg/kg <25

C10 - C14 Fraction mg/kg --

C15 - C28 Fraction mg/kg --

C29 - C36 Fraction mg/kg --

Notes: 
---  Not Analysed

Trip Blank



SOIL - Trip Spike Results 
Laboratory: Envirolab

Laboratory Report Number: 177110

Sample ID

Analyte Units

BTEX

Benzene mg/kg 86%

Toluene mg/kg 76%

Ethylbenzene mg/kg 72%

meta- & para-Xylene mg/kg 70%

ortho-Xylene mg/kg 69%

Notes: 
---  Not Analysed

Trip Spike
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CERTIFICATE OF ANALYSIS 169824

Client:

Geo-Environmental Engineering

82 Bridge St

Lane Cove

NSW 2066

Attention: Steve McCormack

Sample log in details:

Your Reference: E17013MOR

No. of samples: 41 Soils, 1 Material

Date samples received / completed instructions received 22/06/2017 / 22/06/2017

This report supersedes previous report R00. Addition for weight of asbestos material as per client request.

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: 29/06/17 / 30/06/17

Date of Preliminary Report: Not Issued

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

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

Results Approved By:
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Client Reference: E17013MOR

vTRH(C6-C10)/BTEXN in Soil 

Our Reference: UNITS 169824-1 169824-2 169824-4 169824-5 169824-8

Your Reference ------------

-

AC210617-01 AC210617-02 AC210617-04 AC210617-05 AC210617-08

Depth ------------ - - - - -

Date Sampled

Type of sample

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

Date extracted - 26/06/2017 26/06/2017 26/06/2017 26/06/2017 26/06/2017 

Date analysed - 26/06/2017 26/06/2017 26/06/2017 26/06/2017 26/06/2017 

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 

Total +ve Xylenes mg/kg <1 <1 <1 <1 <1 

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

Surrogate aaa-Trifluorotoluene % 80 78 75 79 84 

vTRH(C6-C10)/BTEXN in Soil 

Our Reference: UNITS 169824-11 169824-12 169824-13 169824-14 169824-17

Your Reference ------------

-

AC210617-11 AC210617-12 AC210617-13 AC210617-14 AC210617-17

Depth ------------ - - - - -

Date Sampled

Type of sample

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

Date extracted - 26/06/2017 26/06/2017 26/06/2017 26/06/2017 26/06/2017 

Date analysed - 26/06/2017 26/06/2017 26/06/2017 26/06/2017 26/06/2017 

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 

Total +ve Xylenes mg/kg <1 <1 <1 <1 <1 

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

Surrogate aaa-Trifluorotoluene % 80 80 83 83 80 
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Client Reference: E17013MOR

vTRH(C6-C10)/BTEXN in Soil 

Our Reference: UNITS 169824-21 169824-24 169824-26 169824-40 169824-41

Your Reference ------------

-

AC210617-21 AC210617-24 AC210617-26 Trip Blank Trip Spike

Depth ------------ - - - - -

Date Sampled

Type of sample

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

Date extracted - 26/06/2017 26/06/2017 26/06/2017 26/06/2017 26/06/2017 

Date analysed - 26/06/2017 26/06/2017 26/06/2017 26/06/2017 26/06/2017 

TRH C6 - C9 mg/kg <25 <25 <25 <25 [NA]

TRH C6 - C10 mg/kg <25 <25 <25 <25 [NA]

vTPH C6 - C10 less BTEX 

(F1)

mg/kg <25 <25 <25 <25 [NA]

Benzene mg/kg <0.2 <0.2 <0.2 <0.2 101% 

Toluene mg/kg <0.5 <0.5 <0.5 <0.5 100% 

Ethylbenzene mg/kg <1 <1 <1 <1 99% 

m+p-xylene mg/kg <2 <2 <2 <2 99% 

o-Xylene mg/kg <1 <1 <1 <1 98% 

Total +ve Xylenes mg/kg <1 <1 <1 <1 [NA]

naphthalene mg/kg <1 <1 <1 <1 [NA]

Surrogate aaa-Trifluorotoluene % 74 85 75 87 100 
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Client Reference: E17013MOR

svTRH (C10-C40) in Soil 

Our Reference: UNITS 169824-1 169824-2 169824-4 169824-5 169824-8

Your Reference ------------

-

AC210617-01 AC210617-02 AC210617-04 AC210617-05 AC210617-08

Depth ------------ - - - - -

Date Sampled

Type of sample

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

Date extracted - 26/06/2017 26/06/2017 26/06/2017 26/06/2017 26/06/2017 

Date analysed - 26/06/2017 26/06/2017 26/06/2017 26/06/2017 26/06/2017 

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 

Total +ve TRH (>C10-C40) mg/kg <50 <50 <50 <50 <50 

Surrogate o-Terphenyl % 83 83 86 83 82 

svTRH (C10-C40) in Soil 

Our Reference: UNITS 169824-11 169824-12 169824-13 169824-14 169824-17

Your Reference ------------

-

AC210617-11 AC210617-12 AC210617-13 AC210617-14 AC210617-17

Depth ------------ - - - - -

Date Sampled

Type of sample

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

Date extracted - 26/06/2017 26/06/2017 26/06/2017 26/06/2017 26/06/2017 

Date analysed - 26/06/2017 26/06/2017 26/06/2017 26/06/2017 26/06/2017 

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 <100 110 

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 <100 110 

Total +ve TRH (>C10-C40) mg/kg <50 <50 <50 <50 110 

Surrogate o-Terphenyl % 85 88 82 84 83 
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Client Reference: E17013MOR

svTRH (C10-C40) in Soil 

Our Reference: UNITS 169824-21 169824-24 169824-26

Your Reference ------------

-

AC210617-21 AC210617-24 AC210617-26

Depth ------------ - - -

Date Sampled

Type of sample

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

Date extracted - 26/06/2017 26/06/2017 26/06/2017 

Date analysed - 26/06/2017 26/06/2017 26/06/2017 

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

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

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

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

TRH >C10 - C16 less 

Naphthalene (F2)

mg/kg <50 <50 <50 

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

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

Total +ve TRH (>C10-C40) mg/kg <50 <50 <50 

Surrogate o-Terphenyl % 86 81 86 
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Client Reference: E17013MOR

PAHs in Soil 

Our Reference: UNITS 169824-1 169824-2 169824-4 169824-5 169824-8

Your Reference ------------

-

AC210617-01 AC210617-02 AC210617-04 AC210617-05 AC210617-08

Depth ------------ - - - - -

Date Sampled

Type of sample

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

Date extracted - 26/06/2017 26/06/2017 26/06/2017 26/06/2017 26/06/2017 

Date analysed - 27/06/2017 27/06/2017 27/06/2017 27/06/2017 27/06/2017 

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 calc (zero) mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

Benzo(a)pyrene TEQ calc(half) mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

Benzo(a)pyrene TEQ calc(PQL) mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

Total +ve PAH's mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 

Surrogate p-Terphenyl-d14 % 127 88 85 97 90 
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Client Reference: E17013MOR

PAHs in Soil 

Our Reference: UNITS 169824-11 169824-12 169824-13 169824-14 169824-17

Your Reference ------------

-

AC210617-11 AC210617-12 AC210617-13 AC210617-14 AC210617-17

Depth ------------ - - - - -

Date Sampled

Type of sample

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

Date extracted - 26/06/2017 26/06/2017 26/06/2017 26/06/2017 26/06/2017 

Date analysed - 27/06/2017 27/06/2017 27/06/2017 27/06/2017 27/06/2017 

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 0.4 <0.1 <0.1 

Pyrene mg/kg <0.1 <0.1 0.4 <0.1 <0.1 

Benzo(a)anthracene mg/kg <0.1 <0.1 0.2 <0.1 <0.1 

Chrysene mg/kg <0.1 <0.1 0.2 <0.1 <0.1 

Benzo(b,j+k)fluoranthene mg/kg <0.2 <0.2 0.5 <0.2 <0.2 

Benzo(a)pyrene mg/kg <0.05 <0.05 0.3 <0.05 <0.05 

Indeno(1,2,3-c,d)pyrene mg/kg <0.1 <0.1 0.2 <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 0.2 <0.1 <0.1 

Benzo(a)pyrene TEQ calc (zero) mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

Benzo(a)pyrene TEQ calc(half) mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

Benzo(a)pyrene TEQ calc(PQL) mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

Total +ve PAH's mg/kg <0.05 <0.05 2.6 <0.05 <0.05 

Surrogate p-Terphenyl-d14 % 91 91 81 87 88 
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Client Reference: E17013MOR

PAHs in Soil 

Our Reference: UNITS 169824-21 169824-24 169824-26

Your Reference ------------

-

AC210617-21 AC210617-24 AC210617-26

Depth ------------ - - -

Date Sampled

Type of sample

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

Date extracted - 26/06/2017 26/06/2017 28/06/2017 

Date analysed - 27/06/2017 27/06/2017 29/06/2017 

Naphthalene mg/kg <0.1 <0.1 <0.1 

Acenaphthylene mg/kg <0.1 <0.1 <0.1 

Acenaphthene mg/kg <0.1 <0.1 <0.1 

Fluorene mg/kg <0.1 <0.1 <0.1 

Phenanthrene mg/kg <0.1 <0.1 <0.1 

Anthracene mg/kg <0.1 <0.1 <0.1 

Fluoranthene mg/kg <0.1 <0.1 <0.1 

Pyrene mg/kg <0.1 <0.1 <0.1 

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

Chrysene mg/kg <0.1 <0.1 <0.1 

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

Benzo(a)pyrene mg/kg 0.07 <0.05 <0.05 

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

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

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

Benzo(a)pyrene TEQ calc (zero) mg/kg <0.5 <0.5 <0.5 

Benzo(a)pyrene TEQ calc(half) mg/kg <0.5 <0.5 <0.5 

Benzo(a)pyrene TEQ calc(PQL) mg/kg <0.5 <0.5 <0.5 

Total +ve PAH's mg/kg 0.07 <0.05 <0.05 

Surrogate p-Terphenyl-d14 % 86 85 98 
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Client Reference: E17013MOR

Organochlorine Pesticides in soil

Our Reference: UNITS 169824-1 169824-4 169824-11 169824-14 169824-24

Your Reference ------------

-

AC210617-01 AC210617-04 AC210617-11 AC210617-14 AC210617-24

Depth ------------ - - - - -

Date Sampled

Type of sample

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

Date extracted - 26/06/2017 26/06/2017 26/06/2017 26/06/2017 26/06/2017 

Date analysed - 26/06/2017 26/06/2017 26/06/2017 26/06/2017 26/06/2017 

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

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

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

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

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

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

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

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

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

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

Endosulfan 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 0.2 

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 

Total +ve DDT+DDD+DDE mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Surrogate TCMX % 90 85 86 87 85 
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Client Reference: E17013MOR

PCBs in Soil

Our Reference: UNITS 169824-1 169824-4 169824-11 169824-14 169824-24

Your Reference ------------

-

AC210617-01 AC210617-04 AC210617-11 AC210617-14 AC210617-24

Depth ------------ - - - - -

Date Sampled

Type of sample

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

Date extracted - 26/06/2017 26/06/2017 26/06/2017 26/06/2017 26/06/2017 

Date analysed - 26/06/2017 26/06/2017 26/06/2017 26/06/2017 26/06/2017 

Aroclor 1016 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Aroclor 1221 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Aroclor 1232 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Aroclor 1242 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Aroclor 1248 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Aroclor 1254 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Aroclor 1260 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Total +ve PCBs (1016-1260) mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Surrogate TCLMX % 90 85 86 87 85 
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Client Reference: E17013MOR

Acid Extractable metals in soil

Our Reference: UNITS 169824-1 169824-2 169824-4 169824-5 169824-6

Your Reference ------------

-

AC210617-01 AC210617-02 AC210617-04 AC210617-05 AC210617-06

Depth ------------ - - - - -

Date Sampled

Type of sample

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

Date prepared - 26/06/2017 26/06/2017 26/06/2017 26/06/2017 26/06/2017 

Date analysed - 26/06/2017 26/06/2017 26/06/2017 26/06/2017 26/06/2017 

Arsenic mg/kg 8 6 10 6 8 

Cadmium mg/kg <0.4 <0.4 <0.4 <0.4 <0.4 

Chromium mg/kg 20 24 18 14 23 

Copper mg/kg 12 13 23 25 10 

Lead mg/kg 40 11 43 47 11 

Mercury mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Nickel mg/kg 3 2 5 4 2 

Zinc mg/kg 34 5 53 64 6 

Acid Extractable metals in soil

Our Reference: UNITS 169824-8 169824-9 169824-11 169824-12 169824-13

Your Reference ------------

-

AC210617-08 AC210617-09 AC210617-11 AC210617-12 AC210617-13

Depth ------------ - - - - -

Date Sampled

Type of sample

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

Date prepared - 26/06/2017 26/06/2017 26/06/2017 26/06/2017 26/06/2017 

Date analysed - 26/06/2017 26/06/2017 26/06/2017 26/06/2017 26/06/2017 

Arsenic mg/kg <4 7 5 6 12 

Cadmium mg/kg <0.4 <0.4 <0.4 <0.4 <0.4 

Chromium mg/kg 9 20 13 23 20 

Copper mg/kg 7 8 18 13 38 

Lead mg/kg 14 12 71 14 48 

Mercury mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Nickel mg/kg 4 1 6 1 9 

Zinc mg/kg 32 14 51 6 65 
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Client Reference: E17013MOR

Acid Extractable metals in soil

Our Reference: UNITS 169824-14 169824-16 169824-17 169824-18 169824-19

Your Reference ------------

-

AC210617-14 AC210617-16 AC210617-17 AC210617-18 AC210617-19

Depth ------------ - - - - -

Date Sampled

Type of sample

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

Date prepared - 26/06/2017 26/06/2017 26/06/2017 26/06/2017 26/06/2017 

Date analysed - 26/06/2017 26/06/2017 26/06/2017 26/06/2017 26/06/2017 

Arsenic mg/kg 11 <4 16 19 9 

Cadmium mg/kg <0.4 <0.4 0.5 0.6 <0.4 

Chromium mg/kg 21 5 54 51 25 

Copper mg/kg 8 6 33 43 12 

Lead mg/kg 22 6 40 51 11 

Mercury mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Nickel mg/kg 2 <1 18 11 2 

Zinc mg/kg 12 3 90 93 7 

Acid Extractable metals in soil

Our Reference: UNITS 169824-21 169824-22 169824-23 169824-24 169824-26

Your Reference ------------

-

AC210617-21 AC210617-22 AC210617-23 AC210617-24 AC210617-26

Depth ------------ - - - - -

Date Sampled

Type of sample

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

Date prepared - 26/06/2017 26/06/2017 26/06/2017 26/06/2017 26/06/2017 

Date analysed - 26/06/2017 26/06/2017 26/06/2017 26/06/2017 26/06/2017 

Arsenic mg/kg 5 10 9 <4 8 

Cadmium mg/kg <0.4 <0.4 <0.4 <0.4 <0.4 

Chromium mg/kg 14 18 29 8 21 

Copper mg/kg 20 3 8 18 8 

Lead mg/kg 43 13 13 18 8 

Mercury mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

Nickel mg/kg 9 2 2 2 1 

Zinc mg/kg 69 4 5 19 3 
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Client Reference: E17013MOR

Moisture 

Our Reference: UNITS 169824-1 169824-2 169824-4 169824-5 169824-6

Your Reference ------------

-

AC210617-01 AC210617-02 AC210617-04 AC210617-05 AC210617-06

Depth ------------ - - - - -

Date Sampled

Type of sample

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

Date prepared - 23/06/2017 23/06/2017 26/06/2017 26/06/2017 26/06/2017 

Date analysed - 26/06/2017 26/06/2017 27/06/2017 27/06/2017 27/06/2017 

Moisture % 21 26 20 22 28 

Moisture 

Our Reference: UNITS 169824-8 169824-9 169824-11 169824-12 169824-13

Your Reference ------------

-

AC210617-08 AC210617-09 AC210617-11 AC210617-12 AC210617-13

Depth ------------ - - - - -

Date Sampled

Type of sample

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

Date prepared - 26/06/2017 26/06/2017 26/06/2017 26/06/2017 26/06/2017 

Date analysed - 27/06/2017 27/06/2017 27/06/2017 27/06/2017 27/06/2017 

Moisture % 16 24 15 29 16 

Moisture 

Our Reference: UNITS 169824-14 169824-16 169824-17 169824-18 169824-19

Your Reference ------------

-

AC210617-14 AC210617-16 AC210617-17 AC210617-18 AC210617-19

Depth ------------ - - - - -

Date Sampled

Type of sample

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

Date prepared - 26/06/2017 26/06/2017 26/06/2017 26/06/2017 26/06/2017 

Date analysed - 27/06/2017 27/06/2017 27/06/2017 27/06/2017 27/06/2017 

Moisture % 17 18 17 17 23 

Moisture 

Our Reference: UNITS 169824-21 169824-22 169824-23 169824-24 169824-26

Your Reference ------------

-

AC210617-21 AC210617-22 AC210617-23 AC210617-24 AC210617-26

Depth ------------ - - - - -

Date Sampled

Type of sample

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

Date prepared - 26/06/2017 26/06/2017 26/06/2017 26/06/2017 26/06/2017 

Date analysed - 27/06/2017 27/06/2017 27/06/2017 27/06/2017 27/06/2017 

Moisture % 21 11 29 15 24 

Page 13 of  31Envirolab Reference: 169824

Revision No:                R 01



Client Reference: E17013MOR

CEC 

Our Reference: UNITS 169824-1 169824-2 169824-4 169824-6 169824-8

Your Reference ------------

-

AC210617-01 AC210617-02 AC210617-04 AC210617-06 AC210617-08

Depth ------------ - - - - -

Date Sampled

Type of sample

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

Date prepared - 28/06/2017 28/06/2017 28/06/2017 28/06/2017 28/06/2017 

Date analysed - 28/06/2017 28/06/2017 28/06/2017 28/06/2017 28/06/2017 

Exchangeable Ca meq/100g 3.8 5.3 10 6.1 2.2 

Exchangeable K meq/100g 0.2 0.2 0.1 0.1 0.2 

Exchangeable Mg meq/100g 2.7 6.9 1.6 5.1 0.47 

Exchangeable Na meq/100g 0.10 0.32 <0.1 0.31 <0.1 

Cation Exchange Capacity meq/100g 6.9 13 12 12 2.9 

CEC 

Our Reference: UNITS 169824-9 169824-11 169824-12 169824-13 169824-14

Your Reference ------------

-

AC210617-09 AC210617-11 AC210617-12 AC210617-13 AC210617-14

Depth ------------ - - - - -

Date Sampled

Type of sample

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

Date prepared - 28/06/2017 28/06/2017 28/06/2017 28/06/2017 28/06/2017 

Date analysed - 28/06/2017 28/06/2017 28/06/2017 28/06/2017 28/06/2017 

Exchangeable Ca meq/100g 7.1 20 5.2 10 5.3 

Exchangeable K meq/100g 0.2 0.5 0.2 0.3 <0.1 

Exchangeable Mg meq/100g 4.2 0.68 3.7 0.92 2.0 

Exchangeable Na meq/100g 0.35 <0.1 0.27 <0.1 0.15 

Cation Exchange Capacity meq/100g 12 22 9.3 12 7.5 

CEC 

Our Reference: UNITS 169824-16 169824-17 169824-19 169824-21 169824-22

Your Reference ------------

-

AC210617-16 AC210617-17 AC210617-19 AC210617-21 AC210617-22

Depth ------------ - - - - -

Date Sampled

Type of sample

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

Date prepared - 28/06/2017 28/06/2017 28/06/2017 28/06/2017 28/06/2017 

Date analysed - 28/06/2017 28/06/2017 28/06/2017 28/06/2017 28/06/2017 

Exchangeable Ca meq/100g 1.9 11 2.6 7.4 2.6 

Exchangeable K meq/100g 0.2 0.2 0.2 0.2 <0.1 

Exchangeable Mg meq/100g 6.0 1.9 7.2 2.5 1.2 

Exchangeable Na meq/100g 0.80 <0.1 0.63 0.11 0.10 

Cation Exchange Capacity meq/100g 8.9 14 11 10 4.0 
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Client Reference: E17013MOR

CEC 

Our Reference: UNITS 169824-23 169824-24 169824-26

Your Reference ------------

-

AC210617-23 AC210617-24 AC210617-26

Depth ------------ - - -

Date Sampled

Type of sample

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

Date prepared - 28/06/2017 28/06/2017 28/06/2017 

Date analysed - 28/06/2017 28/06/2017 28/06/2017 

Exchangeable Ca meq/100g 3.5 3.6 11 

Exchangeable K meq/100g 0.2 0.3 <0.1 

Exchangeable Mg meq/100g 8.8 1.1 4.0 

Exchangeable Na meq/100g 0.62 <0.1 0.46 

Cation Exchange Capacity meq/100g 13 5.0 15 
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Client Reference: E17013MOR

Misc Inorg - Soil 

Our Reference: UNITS 169824-1 169824-2 169824-4 169824-6 169824-8

Your Reference ------------

-

AC210617-01 AC210617-02 AC210617-04 AC210617-06 AC210617-08

Depth ------------ - - - - -

Date Sampled

Type of sample

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

Date prepared - 27/06/2017 27/06/2017 27/06/2017 27/06/2017 27/06/2017 

Date analysed - 27/06/2017 27/06/2017 27/06/2017 27/06/2017 27/06/2017 

pH 1:5 soil:water pH Units 5.8 5.3 6.6 5.5 5.7 

Misc Inorg - Soil 

Our Reference: UNITS 169824-9 169824-11 169824-12 169824-13 169824-14

Your Reference ------------

-

AC210617-09 AC210617-11 AC210617-12 AC210617-13 AC210617-14

Depth ------------ - - - - -

Date Sampled

Type of sample

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

Date prepared - 27/06/2017 27/06/2017 27/06/2017 27/06/2017 27/06/2017 

Date analysed - 27/06/2017 27/06/2017 27/06/2017 27/06/2017 27/06/2017 

pH 1:5 soil:water pH Units 5.1 8.3 5.2 7.7 7.5 

Misc Inorg - Soil 

Our Reference: UNITS 169824-16 169824-17 169824-19 169824-21 169824-22

Your Reference ------------

-

AC210617-16 AC210617-17 AC210617-19 AC210617-21 AC210617-22

Depth ------------ - - - - -

Date Sampled

Type of sample

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

Date prepared - 27/06/2017 27/06/2017 27/06/2017 27/06/2017 27/06/2017 

Date analysed - 27/06/2017 27/06/2017 27/06/2017 27/06/2017 27/06/2017 

pH 1:5 soil:water pH Units 5.2 7.0 5.2 6.5 6.3 

Misc Inorg - Soil 

Our Reference: UNITS 169824-23 169824-24 169824-26 169824-33 169824-34

Your Reference ------------

-

AC210617-23 AC210617-24 AC210617-26 TP2 TP2

Depth ------------ - - - 0.4-0.5 1.0-1.1

Date Sampled

Type of sample

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

Date prepared - 27/06/2017 27/06/2017 27/06/2017 27/06/2017 27/06/2017 

Date analysed - 27/06/2017 27/06/2017 27/06/2017 27/06/2017 27/06/2017 

pH 1:5 soil:water pH Units 5.8 5.8 7.0 6.2 5.3 

Chloride, Cl 1:5 soil:water mg/kg [NA] [NA] [NA] <10 24 

Sulphate, SO4 1:5 soil:water mg/kg [NA] [NA] [NA] <10 86 

Resistivity in soil* ohm m [NA] [NA] [NA] 360 120 
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Client Reference: E17013MOR

Misc Inorg - Soil 

Our Reference: UNITS 169824-35 169824-36 169824-37 169824-38

Your Reference ------------

-

TP3 TP6 BH1 BH2

Depth ------------ 0.8-0.9 0.5-0.6 0.6-0.7 0.6-0.7

Date Sampled

Type of sample

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

Date prepared - 27/06/2017 27/06/2017 27/06/2017 27/06/2017 

Date analysed - 27/06/2017 27/06/2017 27/06/2017 27/06/2017 

pH 1:5 soil:water pH Units 5.2 5.2 5.5 5.5 

Chloride, Cl 1:5 soil:water mg/kg <10 20 <10 <10 

Sulphate, SO4 1:5 soil:water mg/kg 92 130 65 85 

Resistivity in soil* ohm m 170 110 200 160 
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Client Reference: E17013MOR

Asbestos ID - soils NEPM  - 

ASB-001

Our Reference: UNITS 169824-27 169824-28 169824-29 169824-30 169824-31

Your Reference ------------

-

AC210617-TP1 AC210617-TP2 AC210617-TP3 AC210617-TP4 AC210617-TP5

Depth ------------ - - - - -

Date Sampled

Type of sample

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

21/06/2017

Soil

Date analysed - 29/06/2017 29/06/2017 29/06/2017 29/06/2017 29/06/2017 

Sample mass tested g 659.66 749.89 844.31 741.6 766.33

Sample Description - Brown coarse- 

grained soil & 

rocks

Brown coarse- 

grained soil & 

rocks

Brown coarse- 

grained soil & 

rocks

Brown coarse- 

grained soil & 

rocks

Brown coarse- 

grained soil & 

rocks

Asbestos ID in soil (AS4964) 

>0.1g/kg

- No asbestos 

detected at 

reporting limit of 

0.1g/kg

 Organic fibre 

detected

No asbestos 

detected at 

reporting limit of 

0.1g/kg

 Organic fibre 

detected

No asbestos 

detected at 

reporting limit of 

0.1g/kg

 Organic fibre 

detected

No asbestos 

detected at 

reporting limit of 

0.1g/kg

 Organic fibre 

detected

No asbestos 

detected at 

reporting limit of 

0.1g/kg

 Organic fibre 

detected

Trace Analysis - No asbestos 

detected

No asbestos 

detected

No asbestos 

detected

No asbestos 

detected

No asbestos 

detected

Total Asbestos#1 g/kg <0.1 <0.1 <0.1 <0.1 <0.1

Asbestos ID in soil <0.1g/kg* - No visible 

asbestos 

detected

No visible 

asbestos 

detected

No visible 

asbestos 

detected

No visible 

asbestos 

detected

No visible 

asbestos 

detected

ACM  >7mm  Estimation* g – – – – –

FA and AF Estimation* g – – – – –

ACM >7mm Estimation* %(w/w) <0.01 <0.01 <0.01 <0.01 <0.01

FA and AF Estimation*#2 %(w/w) <0.001 <0.001 <0.001 <0.001 <0.001
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Client Reference: E17013MOR

Asbestos ID - soils NEPM  - 

ASB-001

Our Reference: UNITS 169824-32

Your Reference ------------

-

AC210617-TP6

Depth ------------ -

Date Sampled

Type of sample

21/06/2017

Soil

Date analysed - 29/06/2017 

Sample mass tested g 839.59

Sample Description - Brown coarse- 

grained soil & 

rocks

Asbestos ID in soil (AS4964) 

>0.1g/kg

- No asbestos 

detected at 

reporting limit of 

0.1g/kg

 Organic fibre 

detected

Trace Analysis - No asbestos 

detected

Total Asbestos#1 g/kg <0.1

Asbestos ID in soil <0.1g/kg* - No visible 

asbestos 

detected

ACM  >7mm  Estimation* g –

FA and AF Estimation* g –

ACM >7mm Estimation* %(w/w) <0.01

FA and AF Estimation*#2 %(w/w) <0.001
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Client Reference: E17013MOR

Asbestos ID - materials 

Our Reference: UNITS 169824-39

Your Reference ------------

-

AC210617-100

Depth ------------ -

Date Sampled

Type of sample

21/06/2017

Material

Date analysed - 27/06/2017 

Mass / Dimension of Sample - 80x65x5mm 

(31.54g)

Sample Description - Grey 

compressed 

fibre cement 

material

Asbestos ID in materials - Chrysotile 

asbestos 

detected

 Amosite 

asbestos 

detected

 Crocidolite 

asbestos 

detected
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Client Reference: E17013MOR

Method ID Methodology Summary

  Org-016 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. 

Water samples are analysed directly by purge and trap GC-MS. F1 = (C6-C10)-BTEX as per NEPM B1 

Guideline on Investigation Levels for Soil and Groundwater.

 

  Org-016 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. 

Water samples are analysed directly by purge and trap GC-MS. F1 = (C6-C10)-BTEX as per NEPM B1 

Guideline on Investigation Levels for Soil and Groundwater.

Note, the Total +ve Xylene PQL is reflective of the lowest individual PQL and is therefore "Total +ve Xylenes" 

is simply a sum of the positive individual Xylenes.

 

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

 

  Org-003 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by 

GC-FID. 

F2 = (>C10-C16)-Naphthalene as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater 

(HSLs Tables 1A (3, 4)). Note Naphthalene is determined from the VOC analysis.

 

  Org-003 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by 

GC-FID.

F2 = (>C10-C16)-Naphthalene as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater 

(HSLs Tables 1A (3, 4)). Note Naphthalene is determined from the VOC analysis.

Note, the Total +ve TRH PQL is reflective of the lowest individual PQL and is therefore "Total +ve TRH" is 

simply a sum of the positive individual TRH fractions (>C10-C40).

 

  Org-012 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by 

GC-MS. Benzo(a)pyrene TEQ as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater - 

2013.

For soil results:-

1. ‘TEQ PQL’ values are assuming all contributing PAHs reported as <PQL are actually at the PQL. This is the 

most conservative approach and can give false positive TEQs given that PAHs that contribute to the TEQ 

calculation may not be present. 

2. ‘TEQ zero’ values are assuming all contributing PAHs reported as <PQL are zero. This is the least 

conservative approach and is more susceptible to false negative TEQs when PAHs that contribute to the TEQ 

calculation are present but below PQL.

3. ‘TEQ half PQL’ values are assuming all contributing PAHs reported as <PQL are half the stipulated PQL. 

Hence a mid-point between the most and least conservative approaches above.

Note, the Total +ve PAHs PQL is reflective of the lowest individual PQL and is therefore "Total +ve PAHs" is 

simply a sum of the positive individual PAHs.

 

  Org-005 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by 

GC with dual ECD's.

 

  Org-005 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by 

GC with dual ECD's.

Note, the Total +ve reported DDD+DDE+DDT PQL is reflective of the lowest individual PQL and is therefore 

simply a sum of the positive individually report DDD+DDE+DDT.

 

  Org-006 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by 

GC-ECD.

 

  Org-006 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by 

GC-ECD.

Note, the Total +ve PCBs PQL is reflective of the lowest individual PQL and is therefore" Total +ve PCBs" is 

simply a sum of the positive individual PCBs.

 

  Metals-020 Determination of various metals by ICP-AES. 
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Client Reference: E17013MOR

Method ID Methodology Summary

  Metals-021 Determination of Mercury by Cold Vapour AAS. 

 

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

 

  Metals-009 Determination of exchangeable cations and cation exchange capacity in soils using 1M Ammonium Chloride 

exchange and ICP-AES analytical finish.

 

  Inorg-001 pH - Measured using  pH meter and electrode in accordance with APHA latest edition, 4500-H+. Please note 

that the results for water analyses are indicative only, as analysis outside of the APHA storage times.

 

  Inorg-081 Anions - a range of Anions are determined by Ion Chromatography, in accordance with  APHA latest edition, 

4110-B. Alternatively determined by colourimetry/turbidity using Discrete Analyer.

 

  Inorg-002 Conductivity and Salinity - measured using a conductivity cell at 25oC in accordance with APHA 22nd ED 2510 

and Rayment & Lyons. Resistivity is calculated from Conductivity.

 

  ASB-001 Asbestos ID - Identification of asbestos in soil samples using Polarised Light Microscopy and Dispersion 

Staining Techniques. Minimum 500mL soil sample was analysed as recommended by "National Environment 

Protection (Assessment of site contamination) Measure, Schedule B1 and "The Guidelines from the 

Assessment, Remediation and Management of Asbestos-Contaminated Sites in Western Australia - May 2009" 

with a reporting limit of 0.1g/kg (0.01% w/w) as per Australian Standard AS4964-2004.

Results reported denoted with * are outside our scope of NATA accreditation.

 NOTE #1 Total Asbestos g/kg was analysed and reported as per Australian Standard AS4964 (This is the 

sum of  ACM >7mm, <7mm and FA/AF)

 NOTE #2 The screening level of 0.001% w/w asbestos in soil for FA and AF only applies where the FA and 

AF are able to be quantified by gravimetric procedures. This screening level is not applicable to free fibres.

Estimation = Estimated asbestos weight

Results reported with "--" is equivalent to no visible asbestos identified using Polarised Light microscopy and 

Dispersion Staining Techniques.

 

  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: E17013MOR

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 - 26/06/2

017

169824-1 26/06/2017 || 26/06/2017 LCS-7 26/06/2017

Date analysed - 26/06/2

017

169824-1 26/06/2017 || 26/06/2017 LCS-7 26/06/2017

TRH C6 - C9 mg/kg 25 Org-016 <25 169824-1 <25 || <25 LCS-7 87%

TRH C6 - C10 mg/kg 25 Org-016 <25 169824-1 <25 || <25 LCS-7 87%

Benzene mg/kg 0.2 Org-016 <0.2 169824-1 <0.2 || <0.2 LCS-7 94%

Toluene mg/kg 0.5 Org-016 <0.5 169824-1 <0.5 || <0.5 LCS-7 91%

Ethylbenzene mg/kg 1 Org-016 <1 169824-1 <1 || <1 LCS-7 82%

m+p-xylene mg/kg 2 Org-016 <2 169824-1 <2 || <2 LCS-7 83%

o-Xylene mg/kg 1 Org-016 <1 169824-1 <1 || <1 LCS-7 80%

naphthalene mg/kg 1 Org-014 <1 169824-1 <1 || <1 [NR] [NR]

Surrogate aaa-

Trifluorotoluene

% Org-016 88 169824-1 80 || 78 || RPD: 3 LCS-7 82%

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 - 26/06/2

017

169824-1 26/06/2017 || 26/06/2017 LCS-7 26/06/2017

Date analysed - 26/06/2

017

169824-1 26/06/2017 || 26/06/2017 LCS-7 26/06/2017

TRH C10 - C14 mg/kg 50 Org-003 <50 169824-1 <50 || <50 LCS-7 113%

TRH C15 - C28 mg/kg 100 Org-003 <100 169824-1 <100 || <100 LCS-7 108%

TRH C29 - C36 mg/kg 100 Org-003 <100 169824-1 <100 || <100 LCS-7 91%

TRH >C10-C16 mg/kg 50 Org-003 <50 169824-1 <50 || <50 LCS-7 113%

TRH >C16-C34 mg/kg 100 Org-003 <100 169824-1 <100 || <100 LCS-7 108%

TRH >C34-C40 mg/kg 100 Org-003 <100 169824-1 <100 || <100 LCS-7 91%

Surrogate o-Terphenyl % Org-003 88 169824-1 83 || 84 || RPD: 1 LCS-7 86%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

PAHs in Soil Base ll Duplicate ll %RPD

Date extracted - 28/06/2

017

169824-1 26/06/2017 || 26/06/2017 LCS-7 26/06/2017

Date analysed - 29/06/2

017

169824-1 27/06/2017 || 27/06/2017 LCS-7 27/06/2017

Naphthalene mg/kg 0.1 Org-012 <0.1 169824-1 <0.1 || <0.1 LCS-7 98%

Acenaphthylene mg/kg 0.1 Org-012 <0.1 169824-1 <0.1 || <0.1 [NR] [NR]

Acenaphthene mg/kg 0.1 Org-012 <0.1 169824-1 <0.1 || <0.1 [NR] [NR]

Fluorene mg/kg 0.1 Org-012 <0.1 169824-1 <0.1 || <0.1 LCS-7 92%

Phenanthrene mg/kg 0.1 Org-012 <0.1 169824-1 <0.1 || <0.1 LCS-7 95%

Anthracene mg/kg 0.1 Org-012 <0.1 169824-1 <0.1 || <0.1 [NR] [NR]

Fluoranthene mg/kg 0.1 Org-012 <0.1 169824-1 <0.1 || <0.1 LCS-7 95%

Pyrene mg/kg 0.1 Org-012 <0.1 169824-1 <0.1 || <0.1 LCS-7 94%

Benzo(a)anthracene mg/kg 0.1 Org-012 <0.1 169824-1 <0.1 || <0.1 [NR] [NR]

Chrysene mg/kg 0.1 Org-012 <0.1 169824-1 <0.1 || <0.1 LCS-7 108%

Benzo(b,j+k)

fluoranthene 

mg/kg 0.2 Org-012 <0.2 169824-1 <0.2 || <0.2 [NR] [NR]
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Client Reference: E17013MOR

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

PAHs in Soil Base ll Duplicate ll %RPD

Benzo(a)pyrene mg/kg 0.05 Org-012 <0.05 169824-1 <0.05 || <0.05 LCS-7 86%

Indeno(1,2,3-c,d)pyrene mg/kg 0.1 Org-012 <0.1 169824-1 <0.1 || <0.1 [NR] [NR]

Dibenzo(a,h)anthracene mg/kg 0.1 Org-012 <0.1 169824-1 <0.1 || <0.1 [NR] [NR]

Benzo(g,h,i)perylene mg/kg 0.1 Org-012 <0.1 169824-1 <0.1 || <0.1 [NR] [NR]

Surrogate p-Terphenyl-

d14 

% Org-012 105 169824-1 127 || 91 || RPD: 33 LCS-7 111%

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 - 26/06/2

017

169824-1 26/06/2017 || 26/06/2017 LCS-7 26/06/2017

Date analysed - 26/06/2

017

169824-1 26/06/2017 || 26/06/2017 LCS-7 26/06/2017

HCB mg/kg 0.1 Org-005 <0.1 169824-1 <0.1 || <0.1 [NR] [NR]

alpha-BHC mg/kg 0.1 Org-005 <0.1 169824-1 <0.1 || <0.1 LCS-7 80%

gamma-BHC mg/kg 0.1 Org-005 <0.1 169824-1 <0.1 || <0.1 [NR] [NR]

beta-BHC mg/kg 0.1 Org-005 <0.1 169824-1 <0.1 || <0.1 LCS-7 96%

Heptachlor mg/kg 0.1 Org-005 <0.1 169824-1 <0.1 || <0.1 LCS-7 100%

delta-BHC mg/kg 0.1 Org-005 <0.1 169824-1 <0.1 || <0.1 [NR] [NR]

Aldrin mg/kg 0.1 Org-005 <0.1 169824-1 <0.1 || <0.1 LCS-7 92%

Heptachlor Epoxide mg/kg 0.1 Org-005 <0.1 169824-1 <0.1 || <0.1 LCS-7 95%

gamma-Chlordane mg/kg 0.1 Org-005 <0.1 169824-1 <0.1 || <0.1 [NR] [NR]

alpha-chlordane mg/kg 0.1 Org-005 <0.1 169824-1 <0.1 || <0.1 [NR] [NR]

Endosulfan I mg/kg 0.1 Org-005 <0.1 169824-1 <0.1 || <0.1 [NR] [NR]

pp-DDE mg/kg 0.1 Org-005 <0.1 169824-1 <0.1 || <0.1 LCS-7 97%

Dieldrin mg/kg 0.1 Org-005 <0.1 169824-1 <0.1 || <0.1 LCS-7 104%

Endrin mg/kg 0.1 Org-005 <0.1 169824-1 <0.1 || <0.1 LCS-7 96%

pp-DDD mg/kg 0.1 Org-005 <0.1 169824-1 <0.1 || <0.1 LCS-7 104%

Endosulfan II mg/kg 0.1 Org-005 <0.1 169824-1 <0.1 || <0.1 [NR] [NR]

pp-DDT mg/kg 0.1 Org-005 <0.1 169824-1 <0.1 || <0.1 [NR] [NR]

Endrin Aldehyde mg/kg 0.1 Org-005 <0.1 169824-1 <0.1 || <0.1 [NR] [NR]

Endosulfan Sulphate mg/kg 0.1 Org-005 <0.1 169824-1 <0.1 || <0.1 LCS-7 89%

Methoxychlor mg/kg 0.1 Org-005 <0.1 169824-1 <0.1 || <0.1 [NR] [NR]

Surrogate TCMX % Org-005 93 169824-1 90 || 91 || RPD: 1 LCS-7 107%
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Client Reference: E17013MOR

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

PCBs in Soil Base ll Duplicate ll %RPD

Date extracted - 26/06/2

017

169824-1 26/06/2017 || 26/06/2017 LCS-7 26/06/2017

Date analysed - 26/06/2

017

169824-1 26/06/2017 || 26/06/2017 LCS-7 26/06/2017

Aroclor 1016 mg/kg 0.1 Org-006 <0.1 169824-1 <0.1 || <0.1 [NR] [NR]

Aroclor 1221 mg/kg 0.1 Org-006 <0.1 169824-1 <0.1 || <0.1 [NR] [NR]

Aroclor 1232 mg/kg 0.1 Org-006 <0.1 169824-1 <0.1 || <0.1 [NR] [NR]

Aroclor 1242 mg/kg 0.1 Org-006 <0.1 169824-1 <0.1 || <0.1 [NR] [NR]

Aroclor 1248 mg/kg 0.1 Org-006 <0.1 169824-1 <0.1 || <0.1 [NR] [NR]

Aroclor 1254 mg/kg 0.1 Org-006 <0.1 169824-1 <0.1 || <0.1 LCS-7 106%

Aroclor 1260 mg/kg 0.1 Org-006 <0.1 169824-1 <0.1 || <0.1 [NR] [NR]

Surrogate TCLMX % Org-006 93 169824-1 90 || 91 || RPD: 1 LCS-7 85%

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 prepared - 23/06/2

017

169824-1 26/06/2017 || 26/06/2017 LCS-7 23/06/2017

Date analysed - 26/06/2

017

169824-1 26/06/2017 || 26/06/2017 LCS-7 26/06/2017

Arsenic mg/kg 4 Metals-020 <4 169824-1 8 || 9 || RPD: 12 LCS-7 103%

Cadmium mg/kg 0.4 Metals-020 <0.4 169824-1 <0.4 || <0.4 LCS-7 96%

Chromium mg/kg 1 Metals-020 <1 169824-1 20 || 19 || RPD: 5 LCS-7 102%

Copper mg/kg 1 Metals-020 <1 169824-1 12 || 12 || RPD: 0 LCS-7 104%

Lead mg/kg 1 Metals-020 <1 169824-1 40 || 36 || RPD: 11 LCS-7 96%

Mercury mg/kg 0.1 Metals-021 <0.1 169824-1 <0.1 || <0.1 LCS-7 98%

Nickel mg/kg 1 Metals-020 <1 169824-1 3 || 3 || RPD: 0 LCS-7 97%

Zinc mg/kg 1 Metals-020 <1 169824-1 34 || 31 || RPD: 9 LCS-7 98%

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results

CEC Base ll Duplicate ll %RPD

Date prepared - 28/06/2

017

169824-1 28/06/2017 || 28/06/2017

Date analysed - 28/06/2

017

169824-1 28/06/2017 || 28/06/2017

Exchangeable Ca meq/100

g

0.1 Metals-009 <0.1 169824-1 3.8 || 4.0 || RPD: 5 

Exchangeable K meq/100

g

0.1 Metals-009 <0.1 169824-1 0.2 || 0.2 || RPD: 0 

Exchangeable Mg meq/100

g

0.1 Metals-009 <0.1 169824-1 2.7 || 2.9 || RPD: 7 

Exchangeable Na meq/100

g

0.1 Metals-009 <0.1 169824-1 0.10 || 0.10 || RPD: 0 
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Client Reference: E17013MOR

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

Misc Inorg - Soil Base ll Duplicate ll %RPD

Date prepared - 27/06/2

017

169824-1 27/06/2017 || 27/06/2017 LCS-7 27/06/2017

Date analysed - 27/06/2

017

169824-1 27/06/2017 || 27/06/2017 LCS-7 27/06/2017

pH 1:5 soil:water pH Units Inorg-001 [NT] 169824-1 5.8 || 5.8 || RPD: 0 LCS-7 102%

Chloride, Cl 1:5 

soil:water

mg/kg 10 Inorg-081 <10 [NT] [NT] LCS-7 84%

Sulphate, SO4 1:5 

soil:water

mg/kg 10 Inorg-081 <10 [NT] [NT] LCS-7 92%

Resistivity in soil* ohm m 1 Inorg-002 <1.0 [NT] [NT] [NR] [NR]

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

vTRH(C6-C10)/BTEXN in 

Soil 

Base + Duplicate + %RPD

Date extracted - 169824-17 26/06/2017 || 26/06/2017 169824-4 26/06/2017

Date analysed - 169824-17 26/06/2017 || 26/06/2017 169824-4 26/06/2017

TRH C6 - C9 mg/kg 169824-17 <25 || <25 169824-4 77%

TRH C6 - C10 mg/kg 169824-17 <25 || <25 169824-4 77%

Benzene mg/kg 169824-17 <0.2 || <0.2 169824-4 83%

Toluene mg/kg 169824-17 <0.5 || <0.5 169824-4 84%

Ethylbenzene mg/kg 169824-17 <1 || <1 169824-4 73%

m+p-xylene mg/kg 169824-17 <2 || <2 169824-4 72%

o-Xylene mg/kg 169824-17 <1 || <1 169824-4 70%

naphthalene mg/kg 169824-17 <1 || <1 [NR] [NR]

Surrogate aaa-

Trifluorotoluene

% 169824-17 80 || 93 || RPD: 15 169824-4 77%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

svTRH (C10-C40) in Soil Base + Duplicate + %RPD

Date extracted - 169824-17 26/06/2017 || 26/06/2017 169824-4 26/06/2017

Date analysed - 169824-17 26/06/2017 || 26/06/2017 169824-4 26/06/2017

TRH C10 - C14 mg/kg 169824-17 <50 || <50 169824-4 106%

TRH C15 - C28 mg/kg 169824-17 <100 || <100 169824-4 105%

TRH C29 - C36 mg/kg 169824-17 110 || 180 || RPD: 48 169824-4 74%

TRH >C10-C16 mg/kg 169824-17 <50 || <50 169824-4 106%

TRH >C16-C34 mg/kg 169824-17 <100 || <100 169824-4 105%

TRH >C34-C40 mg/kg 169824-17 110 || 190 || RPD: 53 169824-4 74%

Surrogate o-Terphenyl % 169824-17 83 || 83 || RPD: 0 169824-4 86%
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Client Reference: E17013MOR

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PAHs in Soil Base + Duplicate + %RPD

Date extracted - 169824-17 26/06/2017 || 26/06/2017 169824-4 26/06/2017

Date analysed - 169824-17 27/06/2017 || 27/06/2017 169824-4 27/06/2017

Naphthalene mg/kg 169824-17 <0.1 || <0.1 169824-4 98%

Acenaphthylene mg/kg 169824-17 <0.1 || <0.1 [NR] [NR]

Acenaphthene mg/kg 169824-17 <0.1 || <0.1 [NR] [NR]

Fluorene mg/kg 169824-17 <0.1 || <0.1 169824-4 91%

Phenanthrene mg/kg 169824-17 <0.1 || <0.1 169824-4 91%

Anthracene mg/kg 169824-17 <0.1 || <0.1 [NR] [NR]

Fluoranthene mg/kg 169824-17 <0.1 || <0.1 169824-4 92%

Pyrene mg/kg 169824-17 <0.1 || <0.1 169824-4 97%

Benzo(a)anthracene mg/kg 169824-17 <0.1 || <0.1 [NR] [NR]

Chrysene mg/kg 169824-17 <0.1 || <0.1 169824-4 109%

Benzo(b,j+k)fluoranthene mg/kg 169824-17 <0.2 || <0.2 [NR] [NR]

Benzo(a)pyrene mg/kg 169824-17 <0.05 || <0.05 169824-4 93%

Indeno(1,2,3-c,d)pyrene mg/kg 169824-17 <0.1 || <0.1 [NR] [NR]

Dibenzo(a,h)anthracene mg/kg 169824-17 <0.1 || <0.1 [NR] [NR]

Benzo(g,h,i)perylene mg/kg 169824-17 <0.1 || <0.1 [NR] [NR]

Surrogate p-Terphenyl-d14 % 169824-17 88 || 84 || RPD: 5 169824-4 111%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Organochlorine Pesticides 

in soil

Base + Duplicate + %RPD

Date extracted - [NT] [NT] 169824-4 26/06/2017

Date analysed - [NT] [NT] 169824-4 26/06/2017

HCB mg/kg [NT] [NT] [NR] [NR]

alpha-BHC mg/kg [NT] [NT] 169824-4 81%

gamma-BHC mg/kg [NT] [NT] [NR] [NR]

beta-BHC mg/kg [NT] [NT] 169824-4 96%

Heptachlor mg/kg [NT] [NT] 169824-4 100%

delta-BHC mg/kg [NT] [NT] [NR] [NR]

Aldrin mg/kg [NT] [NT] 169824-4 93%

Heptachlor Epoxide mg/kg [NT] [NT] 169824-4 95%

gamma-Chlordane mg/kg [NT] [NT] [NR] [NR]

alpha-chlordane mg/kg [NT] [NT] [NR] [NR]

Endosulfan I mg/kg [NT] [NT] [NR] [NR]

pp-DDE mg/kg [NT] [NT] 169824-4 98%

Dieldrin mg/kg [NT] [NT] 169824-4 104%

Endrin mg/kg [NT] [NT] 169824-4 97%

pp-DDD mg/kg [NT] [NT] 169824-4 104%

Endosulfan II mg/kg [NT] [NT] [NR] [NR]

pp-DDT mg/kg [NT] [NT] [NR] [NR]

Endrin Aldehyde mg/kg [NT] [NT] [NR] [NR]

Endosulfan Sulphate mg/kg [NT] [NT] 169824-4 92%

Page 27 of  31Envirolab Reference: 169824

Revision No:                R 01



Client Reference: E17013MOR

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Organochlorine Pesticides 

in soil

Base + Duplicate + %RPD

Methoxychlor mg/kg [NT] [NT] [NR] [NR]

Surrogate TCMX % [NT] [NT] 169824-4 105%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

PCBs in Soil Base + Duplicate + %RPD

Date extracted - [NT] [NT] 169824-4 26/06/2017

Date analysed - [NT] [NT] 169824-4 26/06/2017

Aroclor 1016 mg/kg [NT] [NT] [NR] [NR]

Aroclor 1221 mg/kg [NT] [NT] [NR] [NR]

Aroclor 1232 mg/kg [NT] [NT] [NR] [NR]

Aroclor 1242 mg/kg [NT] [NT] [NR] [NR]

Aroclor 1248 mg/kg [NT] [NT] [NR] [NR]

Aroclor 1254 mg/kg [NT] [NT] 169824-4 112%

Aroclor 1260 mg/kg [NT] [NT] [NR] [NR]

Surrogate TCLMX % [NT] [NT] 169824-4 85%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Acid Extractable metals in 

soil

Base + Duplicate + %RPD

Date prepared - 169824-17 26/06/2017 || 26/06/2017 169824-4 26/06/2017

Date analysed - 169824-17 26/06/2017 || 26/06/2017 169824-4 26/06/2017

Arsenic mg/kg 169824-17 16 || 14 || RPD: 13 169824-4 86%

Cadmium mg/kg 169824-17 0.5 || 0.6 || RPD: 18 169824-4 92%

Chromium mg/kg 169824-17 54 || 56 || RPD: 4 169824-4 88%

Copper mg/kg 169824-17 33 || 33 || RPD: 0 169824-4 102%

Lead mg/kg 169824-17 40 || 43 || RPD: 7 169824-4 98%

Mercury mg/kg 169824-17 <0.1 || <0.1 169824-4 94%

Nickel mg/kg 169824-17 18 || 25 || RPD: 33 169824-4 92%

Zinc mg/kg 169824-17 90 || 88 || RPD: 2 169824-4 104%

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

CEC Base + Duplicate + %RPD

Date prepared - 169824-16 28/06/2017 || 28/06/2017 LCS-1 28/06/2017

Date analysed - 169824-16 28/06/2017 || 28/06/2017 LCS-1 28/06/2017

Exchangeable Ca meq/100

g

169824-16 1.9 || 1.8 || RPD: 5 LCS-1 100%

Exchangeable K meq/100

g

169824-16 0.2 || 0.2 || RPD: 0 LCS-1 111%

Exchangeable Mg meq/100

g

169824-16 6.0 || 5.9 || RPD: 2 LCS-1 100%

Exchangeable Na meq/100

g

169824-16 0.80 || 0.77 || RPD: 4 LCS-1 105%
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Client Reference: E17013MOR

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Misc Inorg - Soil Base + Duplicate + %RPD

Date prepared - 169824-16 27/06/2017 || 27/06/2017 LCS-1 27/06/2017

Date analysed - 169824-16 27/06/2017 || 27/06/2017 LCS-1 27/06/2017

pH 1:5 soil:water pH Units 169824-16 5.2 || 5.1 || RPD: 2 LCS-1 102%

Chloride, Cl 1:5 soil:water mg/kg [NT] [NT] [NR] [NR]

Sulphate, SO4 1:5 

soil:water

mg/kg [NT] [NT] [NR] [NR]

Resistivity in soil* ohm m [NT] [NT] [NR] [NR]

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery

Misc Inorg - Soil Base + Duplicate + %RPD

Date prepared - 169824-35 27/06/2017 || 27/06/2017 169824-34 27/06/2017

Date analysed - 169824-35 27/06/2017 || 27/06/2017 169824-34 27/06/2017

pH 1:5 soil:water pH Units 169824-35 5.2 || 5.2 || RPD: 0 [NR] [NR]

Chloride, Cl 1:5 soil:water mg/kg 169824-35 <10 || <10 169824-34 70%

Sulphate, SO4 1:5 

soil:water

mg/kg 169824-35 92 || 90 || RPD: 2 169824-34 110%

Resistivity in soil* ohm m 169824-35 170 || 160 || RPD: 6 [NR] [NR]

QUALITY CONTROL UNITS Dup. Sm# Duplicate

Acid Extractable metals in 

soil

Base + Duplicate + %RPD

Date prepared - 169824-11 26/06/2017 || 26/06/2017

Date analysed - 169824-11 26/06/2017 || 26/06/2017

Arsenic mg/kg 169824-11 5 || 4 || RPD: 22 

Cadmium mg/kg 169824-11 <0.4 || <0.4

Chromium mg/kg 169824-11 13 || 14 || RPD: 7 

Copper mg/kg 169824-11 18 || 17 || RPD: 6 

Lead mg/kg 169824-11 71 || 57 || RPD: 22 

Mercury mg/kg 169824-11 <0.1 || <0.1

Nickel mg/kg 169824-11 6 || 6 || RPD: 0 

Zinc mg/kg 169824-11 51 || 50 || RPD: 2 
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Client Reference: E17013MOR

Report Comments:

Asbestos-ID in soil: NEPM

This report is consistent with the reporting recommendations in the National Environment 

Protection (Assessment of Site Contamination) Measure, Schedule B1, May 2013. 

This is reported outside our scope of NATA accreditation.

Asbestos ID was analysed by Approved Identifier: Lulu Scott, Paul Ching

Asbestos ID was authorised by Approved Signatory: Paul Ching

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested

NR: 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: E17013MOR

Quality Control Definitions

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

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. 

Duplicate : This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

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

Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix 

spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. 

LCS (Laboratory Control Sample) : This comprises either a standard reference material or a control matrix (such as a blank

sand or water) fortified with analytes representative of the analyte class. It is simply a check sample. 

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds

which are similar to the analyte of interest, however are not expected to be found in real samples.

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency

to meet or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix

spike recoveries for the batch were within the laboratory acceptance criteria.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted 

during sample extraction.

Spikes for Physical and Aggregate Tests are not applicable.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140%

for organics (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics 

and speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples 

respectively, the sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical holding times (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.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity

of the analysis where recommended technical holding times may have been breached.

Measurement Uncertainty estimates are available for most tests upon request.
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