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1.0 INTRODUCTION 

1.1 Background 
This Site Audit Report relates to a portion of land within the property located at 100-120 King Street, 
Randwick, in New South Wales. 
 
Specifically, the Site Audit relates to the validation work completed by URS Australia Limited (URS) 
on behalf of Sir Moses Montefiore Jewish Home (and as described in URS’s Remediation Validation 
report dated June 2006). 
 
The Site Audit that this report describes was requested by Mr David Freeman of Sir Moses Montefiore 
Jewish Home on 27 May 2002, for the purpose of complying with the conditions of the Notice of 
Determination of Development Application (DA) 02/00551/GI granted by Randwick City Council on 
29 October 2002 under the Environmental Planning and Assessment Act 1979.  Further conditions 
were imposed by Council in a letter dated 20 December 2002.  In September 2003 Council granted an 
application to modify the development consent, allowing construction works to proceed within the 
Part 1 area.  The Site Audit is thus a Statutory Site Audit under the provisions of Part 4 of the 
Contaminated Land Management Act 1997. 
 
The site that is the subject of this audit report is the area designated as ‘Part 2’ of the overall property. 
The ‘Part 1’ area was the subject of a previous audit report and site audit statement, issued on 17 
November 2003 by the Auditor, Christopher Jewell. 
 
The audit was conducted for the purpose of determining 

(i) the nature and extent of any contamination of the land, 

(ii) the nature and extent of the investigation or remediation, 

(iia) whether the land is suitable for any specified use or range of uses, 

(iii) the suitability and appropriateness of a plan of remediation, a long-term management 
plan, a voluntary investigation proposal or a remediation proposal. 

 
The Site Audit Report has been prepared in accordance with the guidelines issued by the NSW 
Department of Environment and Conservation (DEC) (Guidelines for the NSW Site Auditor Scheme, 
2nd edition, 2006).  It has been prepared by Christopher Jewell, who is a Site Auditor accredited under 
the NSW Contaminated Land Management Act 1997. 
 
1.2 Involvement of Auditor 
The Auditor became involved in this project at the start of URS’s engagement in 2002, and has had 
input into the scope and planning of the assessment, remediation and validation works.  He had no 
involvement in work previously undertaken on the site by others. 
 
After reviewing URS’s Draft Data Assessment Report (September 2002), the Auditor concluded that 
residual contamination of the site was such as to preclude development of the site without prior 
remediation.  Accordingly, on 30 September 2002, the Auditor issued Site Audit Statement SA183, 
indicating that the site was not suitable for any beneficial use owing to risk of harm from 
contamination.  A process of remediation planning, remediation and validation was recommended in 
the Site Audit Statement.  The Auditor reviewed the work undertaken on the area now known as Part 1 
and issued Site Audit Statement SA183/2 and a Summary Site Audit Report in November 2003. 
 
The Auditor has visited the site on five occasions to observe and verify, as far as practicable, the site 
conditions and the progress of the work audited.  A compliance checklist has been completed and is 
held on file. 
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1.3 Scope and Structure of Review Report 
Section 2 of this report sets out basic identification and location information concerning the site, and 
briefly describes the site’s topography, geology and hydrogeological setting.  An indication of the 
site’s history and an outline of the proposed future use and the associated assessment criteria are also 
provided.  A list of identified contaminants of potential concern is provided in Appendix A. 
 
Section 3 sets out a summary of the environmental assessment/s, remediation and validation 
undertaken on the site by URS, and includes the Auditor’s evaluation of the work’s adherence to DEC 
(2006) guidelines. 
 
Section 4 of this report presents an audit of the completeness and adequacy of the environmental 
assessments, remediation and validation works that have been completed.  The audit was carried out 
against the criteria established by the NSW DEC publication, Guidelines for the NSW Site Auditor 
Scheme 2nd edition (2006), but also incorporates the reviewer’s own judgement; reference has been 
made to other guideline publications issued or endorsed by the NSW EPA, including Guidelines for 
Consultants Reporting on Contaminated Sites (1997), Guidelines for Assessing Service Station Sites 
(1994), Sampling Design Guidelines (1995) and the National Environmental Protection (Assessment 
of Site Contamination) Measure (1999), as appropriate. 
 
Section 5 provides the Auditor’s assessment of the site condition, including an assessment of risks to 
human health, the environmental and structures, groundwater and aesthetic issues and any long-term 
management that may be required. 
 
Section 6 outlines the Site Auditor’s conclusions including the suitability of the site for its intended 
use. 
 
Throughout this report, extensive use has been made of the site assessment and validation reports 
prepared by URS; sections of those reports have been adopted for use in this report. 
 
Communications with the Auditor that have ongoing relevance are attached as Appendix B; 
information relied upon by the Auditor is included in Appendix C. 
 
The use of data quality objectives is detailed in Appendix D; quality assurance/quality control details 
are provided in Appendix E. 
 
Appendix F provides the Environmental Management Plan developed by URS. 
 
1.4 Limitations and Intellectual Property Matters 
This report has been prepared by C. M. Jewell & Associates Pty Ltd for the use of the client and local 
or state government agencies identified in Section 1.1, for the specific purpose described in that 
section. 
 
The work has been carried out, and this report prepared, utilising the standards of skill and care 
normally expected of a site auditor practising in New South Wales under the requirements of the 
Contaminated Land Management Act 1997.  The level of confidence of the conclusions reached is 
governed, as in all such work, by the scope of the investigation carried out and by the availability and 
quality of the data.  The Auditor has satisfied himself that the available data are adequate to support 
the conclusions he has reached, and comply with the minimum requirements indicated in the guideline 
documents specified for the NSW Site Auditor Scheme.  Where limitations or uncertainties in 
conclusions are known, they are identified in this report.  However, no liability can be accepted for 
failure to identify conditions or issues which arise in the future and which could not reasonably have 
been assessed or predicted using the site information and analytical data available for review. 
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Data collected by others have, of necessity, been used to support the conclusions of this report.  Those 
data have been subjected to reasonable scrutiny but have essentially, and necessarily, been used in 
good faith.  Liability cannot be accepted for errors in data collected by others where such errors could 
not have been detected by reasonable scrutiny of the data and supporting information supplied to or 
requested by the Auditor. 
 
This report, any original data contained in the report, and its findings and conclusions remain the 
intellectual property of C. M. Jewell & Associates Pty Ltd.  A licence to use the report for the specific 
purpose identified in Section 1.1 is granted to the persons identified in that section on the condition of 
receipt of full payment for the services involved in the preparation of the report. 
 
It is recommended that this report should not be used by other persons or for other purposes than those 
identified in Section 1.1 without prior reference to the Auditor.  The report must not be reproduced 
except in full and with the permission of C. M. Jewell & Associates Pty Ltd. 
 
 
2.0 SITE INFORMATION 

2.1 Site Identification and Location 
The property is located at 100-120 King Street, Randwick, New South Wales, as shown on Figure 1.  
Australian Map Grid Zone 56H co-ordinates of the centre of the property are approximately 33700E 
6246650N.  At the date of this report, the site was owned by the Honorary Board of Management of 
the Sir Moses Montefiore Jewish Home. 
 
The property lies within Randwick local government area and is currently zoned 2B and 2C 
Residential.  The property is identified as Lot 202 in DP879576, in the Parish of Alexandria, County 
of Cumberland.  The property comprises Part 1 and Part 2 for the purposes of the remedial and 
validation works.  The area that is the subject of this Site Audit Report is known as Part 2, and 
hereafter is referred to as ‘the site’.  As the site is part of Lot 202, a surveyed plan showing its layout 
within the property and lot is attached to the Site Audit Statement and is also reproduced on Figure 2. 
 
The overall property is rectangular and has an area of approximately 29,400 m2. The site is L-shaped, 
with an area of 2293 m2, and is situated in the property’s south-eastern corner and along much of its 
eastern boundary. 
 
2.2 Site Setting 
The site is located in a predominantly residential area, bounded as outlined below. 

To the north The Part 1 area (of the overall property), which is bounded by Govett Lane, 
then residential properties. 

To the east Dangar Street, then residential properties. 

To the west Part 1 and the Moriah Daycare facility situated in the corner of the property 
which is bounded by Centennial residential apartments, then a NSW STA 
bus depot. 

To the south King Street, then residential properties. 
 
Centennial Park is located approximately 300 metres from the site, to its north and west, and 
Randwick Racecourse is approximately 330 metres to the south-west. 
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2.3 Topography and Drainage 
The site is approximately 40 metres above Australian Height Datum (AHD). 
 
Prior to the remediation and development works on Part 1, the property’s surface had a gentle slope to 
the west.  A cutting with a concrete retaining wall constructed in the eastern portion of the property 
divided the property into a higher eastern section and a lower western section. 
 
Demolition works and remedial and bulk excavations have been conducted across the property.  
During and following these works, sediment, runoff and erosion controls were put in place.  These 
included drainage swales, sediment filters and traps, siltation fences, and sediment/erosion and 
detention ponds. 
 
The site surface has been levelled in accordance with the specifications for the proposed development, 
which incorporates engineered stormwater drainage systems. 
 
2.4 Geology 
Reference to the 1:100,000-scale Sydney Geological Sheet (9130, Edition 1, 1983) indicates that the 
site is situated on the Holocene sediments of the Botany Basin.  Sediment thickness ranges up to 35 
metres, but is commonly of the order of 15 metres in the north of the basin.  The sediments 
predominantly consist of well-sorted quartz sands interbedded with minor clay, peat and ironstone 
lenses.  Most of the formation overlies the eroded bedrock surface of the Triassic Hawkesbury 
Sandstone, consisting of medium to coarse grained quartz with very minor shale and laminate lenses, 
although moderately to highly weathered horizons of Ashfield Shale have been observed to underlie 
the Botany Sands in the north and west of the basin. 
 
Site observations during assessment and validation have confirmed the presence of Holocene Sands to 
the maximum depth of investigation. 
 
Reference to the Sydney 1:100,000 Soils Landscape Series Sheet (9130) indicates that the site is 
underlain by aeolian soil of the Newport soil landscape.  The typical characteristics are shallow (less 
than 0.5 metre), well-sorted siliceous sands, overlying moderately deep (less than 1.5 metres), buried 
soils including yellow podzolic soils, with sandy topsoils on crests and gentle slopes.  Deep podzols 
are found on steep slopes, on lower slopes, and in depressions. Limitations of this soil landscape group 
include very high soil erosion hazard, localised steep slopes, non-cohesive topsoil, and very low soil 
fertility. 
 
The fill layer across the property varies in depth from 100 millimetres up to several metres.  It consists 
of material similar to the natural underlying material.  Below the fill the soils are natural Botany Sands 
– unconsolidated sand deposits of Quaternary age. 
 
2.5 Hydrogeology 
The Quaternary alluvial, estuarine and, in places, aeolian sediments are known locally as the Botany 
Sands.  The Botany Sands host an unconfined aquifer that has in the past been used extensively for 
water supply purposes.  The aquifer is still used for industrial and irrigation purposes. 
 
Groundwater movement within the Botany Sands occurs via primary porosity (i.e. intergranular flow). 
The hydraulic conductivity of the cleaner sands ranges up to 30 metres per day (m/d), with 10-15 m/d 
more typical for the clayey and peaty sands in the area.  Yields obtained from the Botany Sands are 
generally moderate to high, usually of the order of 10 litres per second (L/s), although yields of up to 
35 L/s have been obtained from the aquifer for industrial purposes. 
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The groundwater in the Botany Basin is naturally of good and generally potable quality.  It has a low 
salinity, typically less than 200 milligrams per litre (mg/L), although higher concentrations of up to 
4000 mg/L occur.  The pH of the water is generally low, usually of the order of 5.0 to 6.0 pH units, 
allowing for the enhanced solubility of most metals in the aquifer, including iron.  Currently, 
abstractions from two large areas of the Botany Sands aquifer are restricted due to the presence of 
chemical contamination. 
 
Intrusive investigations at the site indicated the presence of groundwater at depths of less than 
3 metres. It was assessed that the hydraulic gradient at the site was towards the west, although the 
regional gradient in the Botany Aquifer is generally towards the south-west. 
 
The nearest receptors of groundwater flowing from the site are likely to be irrigation wells at 
Randwick Racecourse.  At its closest point, Randwick Racecourse is approximately 330 metres south-
west of the site. 
 
2.6 Site History 
A 1990 review of site history found that the area now comprising Lots 201 and 202 had been used for 
tram and bus servicing from 1881.  Documented activities and uses of the building and land of Lot 202 
included the following: 

• Foundry 

• Stores and air compressor room 

• Blacksmith, boiler and welding shop 

• Woodworking shop, car body repair shop, trades shop 

• Oil and paint store 

• Paint shop and bus maintenance garage 

• Laboratory 

• Timber store 

• Bus parking area, washing station, offices and fuelling area 

• Mechanics locker room 

• Canteen and recreational building 

• Tennis courts and administration building 
 
A remediation program was undertaken between 1991 and 1995, while the depot was operational.  In 
1997 demolition works were completed, so that Lots 202 and 201 could be subdivided and divested by 
the then site owner, the NSW State Transit Authority (STA).  Further demolition works were 
conducted in 1997, and in 1998 the current site owner purchased the property.  At that time a number 
of derelict buildings remained on site.  The owner leased a portion of the site in the south-west corner 
to Moriah College, which established a day-care centre for pre-school children. 
 
In 2002, site preparation works were initiated, including demolition of the remaining buildings, and 
investigation and remediation works.  By 2003 the site comprised the day-care centre, a number of 
partially demolished buildings, and stockpiles of demolition rubble and soil. 
 
In 2003 Council granted permission for construction works on Part 1 of the property.  At the date of 
this report, construction was continuing on this portion of the site. 
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2.7 Site Contamination 
On the basis of the site history, the potential sources of site contamination were considered to be: 

• petroleum products and paints associated with tram and bus maintenance, storage and 
refuelling; 

• fill; 

• stockpiles; and 

• asbestos-containing building materials. 
 
2.8 Contaminants of Concern 
For the property as a whole, the contaminant groups of concern were identified as: 

• heavy metals; 

• monocyclic aromatic hydrocarbons, particularly benzene, toluene, ethyl benzene, and 
xylenes (BTEX); 

• total petroleum hydrocarbons (TPH);  

• polycyclic aromatic hydrocarbons (PAH); and 

• asbestos. 
 
Investigations on the Part 2 area, however, indicated that the contaminants of concern were asbestos 
and lead. 
 
The individual compounds that make up these contaminant groups are listed in Appendix A. 
 
2.9 Proposed Development 
The property is being redeveloped as an aged-care residential facility comprising 277 beds, a 
synagogue, a function room, a day-care centre and associated car parking. 
 
At the date of this report, construction had commenced on the Part 1 area.  The Part 2 area is 
designated as landscaped open space and paved areas.  URS informed the Auditor that at the date of 
the validation report, the design of the site had not been finalised. 
 
The current design is shown on Figure 3.  Any alteration to this design must ensure that the surface 
areas of the containment cells are either paved or part of a building footprint.  Other areas must be 
either paved, part of a building footprint or landscaped. 
 
2.10 Assessment Criteria 
The criteria adopted by the Auditor to assess the data contained in URS’s reports are listed in Table 1. 
 

2.10.1 Soils 
The appropriate soil investigation criteria are the guideline levels set out in Columns 2 and 3 of the 
table: ‘Soil Investigation Levels for Urban Redevelopment Sites in NSW’, in the NSW DEC’s 
Guidelines for the NSW Site Auditor Scheme 2nd edition (2006). 
 
Criteria derived from Column 2 are health-based soil investigation levels for residential settings where 
there is minimal opportunity for soil access, originally developed by Imray and Langley in 1996, and 
currently reissued as Imray and Langley (1999): Health-Based Soil Investigation Levels, National 
Environment Protection (Assessment of Site Contamination) Measure (the NEPM), Schedule B, 
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Guideline 7A.  These soil investigation levels are also listed in Column D of Table 5-A, Schedule B(1) 
of the NEPM. 
 
Criteria derived from Column 3 are health-based soil investigation levels for parks, recreational open 
space and playing fields including secondary schools, originally developed by Imray and Langley in 
1996, and currently reissued as Imray and Langley (1999): Health-Based Soil Investigation Levels, 
National Environment Protection (Assessment of Site Contamination) Measure (the NEPM), Schedule 
B, Guideline 7A.  These soil investigation levels are also listed in Column E of Table 5-A, Schedule 
B(1) of the NEPM. 
 
Criteria derived from Column 5 – provisional phytotoxicity-based investigation levels (PPBILs) – are 
usually applied to open-space land use.  The Auditor nevertheless accepts URS’s and Council’s use of 
Column 3 criteria as appropriate for this development. 
 
The rationale for that decision is that PPBILs are intended to provide screening levels to assess 
whether adverse impacts on plant growth are likely.  Where land may be on-sold for residential or 
open space use, it is considered appropriate that future owners and users be able to grow the range of 
plant species that would normally thrive under the climatic and natural soil conditions prevalent in an 
area. 
 
However, when land it to be used by a known owner for a known purpose for the life of a particular 
development, it is reasonable for that owner to accept, by consent, some limitation on plant species 
that may be successfully grown, as in an open space area under professional management, there are 
many alternative planting options. 
 
Criteria for TPH and BTEX are those published in the NSW EPA’s Guidelines for Assessing Service 
Station Sites (1994) and listed in its Table 3 – ‘Threshold Concentrations for Sensitive Land Use – 
Soils’. 
 
With regard to asbestos, advice provided to auditors by the NSW EPA is that ‘no asbestos in soil at the 
surface is permitted’. 
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TABLE 1 
Assessment Criteria – Soils (mg/kg) 

Analyte 

DEC Column 2* 
(NEPM Column D) 

Residential with Minimal 
Access to Soil 

DEC Column 3* 
(NEPM Column E) 

Parks, Recreational Open Space, 
Playing Fields Including 

Secondary Schools 

Sensitive 
Land Use – 

Soils† 

Metals and Metalloids 
Arsenic (total) 400 200 - 
Beryllium 80 40  
Cadmium 80 40 - 
Chromium (III) 48% 24% - 
Chromium (VI) 400 200  
Cobalt 400 200  
Copper 4000 2000 - 
Lead 1200 600 - 
Manganese 6000 3000  
Methyl mercury 40 20  
Mercury (inorganic) 60 30 - 
Nickel 2400 600 - 
Zinc 28,000 14,000 - 
Organics 
Aldrin + Dieldrin 40 20  
Chlordane 200 100 - 
DDT + DDD + DDE 800 400 - 
Heptachlor 40 20 - 
PAHs (total) 80 40 - 
Benzo(a)pyrene 4 2 - 
Phenol 34,000 1700  
PCBs (total) 40 20 - 
Petroleum Hydrocarbon Components 
TPH C6-C9 - - 65 
TPH C10-C40 - - 1000 
TPH C16-C35 (aromatics)‡‡ 360 180 - 
TPH C16-C35 (aliphatics) 22,400 11,200 - 
TPH >C35 (aliphatics) 224,000 112,000 - 
Monocyclic Aromatic Hydrocarbons 
Benzene - - 1 
Toluene - - 1.4‡/130§ 
Ethylbenzene - - 3.1║/50¶ 
Total xylenes - - 14**/25¶ 
Other 
Boron 12,000 6000  
Cyanides (complex) 2000 1000  
Cyanides (free) 1000 500  
Notes: * NSW DEC (2006) 
 ‡‡ The carbon number is an ‘equivalent carbon number’, based on a method that standardises according to boiling point.  It is a method 

used by some analytical laboratories to report carbon numbers for chemicals evaluated on a boiling point GC column. 
 † and notes below:  NSW EPA (1994) 
 ‡ The toluene threshold concentration is the Netherlands MPC to protect terrestrial organisms in soil. This value is obtained by 

applying a US EPA assessment factor to terrestrial chronic No Observed Effect Concentration (NOEC) data.  The MPC is an 
‘indicative’ value (Van de Plassche et al. 1993; Van de Plassche & Bockting 1993). 

 § Human health and ecologically based protection level for toluene.  The threshold concentration presented here is the Netherlands 
intervention value for the protection of terrestrial organisms.  Other considerations such as odours and the protection of groundwater 
may require a lower remediation criterion. 

 ║ The ethylbenzene threshold concentration is the Netherlands MPC for the protection of terrestrial organisms in soil.  No terrestrial 
ecotoxicological data could be found for use in the Netherlands criteria derivation. Therefore, equilibrium partitioning has been 
applied to the MPC for water to obtain estimates of the MPC for soil.  The MPC for water has been derived from aquatic 
ecotoxicological data (Van de Plassche et al. 1993; Van de Plassche & Bockting 1993). 

 ¶ Human health based protection level for ethylbenzene or total xylenes as shown.  The threshold concentration presented here is the 
Netherlands intervention value.  Other considerations such as odours and the protection of groundwater may require a lower 
remediation criterion. 

 ** The xylene threshold concentration is the Netherlands MPC for the protection of terrestrial organisms in soil. No terrestrial 
ecotoxicological data could be found for use in the Netherlands criteria derivation.  Therefore, equilibrium partitioning has been 
applied to the MPC for water to obtain an estimate of the MPC for soil. The MPC for water has been derived from aquatic 
ecotoxicological data.  The concentration shown applies to total xylenes and is based on the arithmetic average of the individual 
xylene MPCs (Van de Plassche et al. 1993; Van de Plassche & Bockting 1993). 
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3.0 INVESTIGATION/S, REMEDIATION AND VALIDATION 

3.1 Assessments Prior to 2002 
At the Auditor’s request, URS evaluated the quality and usability of pre-existing data at the beginning 
of its involvement.  Only data of acceptable quality were to be included in the data set used by URS. 
 
URS reviewed the following reports: 

• Sinclair Knight Partners (SKP, 1991) Preliminary Geotechnical and Environmental 
Investigation of the State Transit Authority’s Randwick Bus Depot; 

• Dames & Moore (D&M, 1991) Feasibility/Design Study for a Site Remediation Program at the 
Randwick Bus Depot; 

• D&M (1992) EPA Compliance Report, Site Remediation Program: Phase I, Randwick Bus 
Depot; 

• D&M (1994) EPA Compliance Report, Initial Site Validation Program, Randwick Bus Depot; 

• D&M (1995) EPA Compliance Report, Final Site Validation Program, Randwick Bus Depot; 
and 

• D&M (1998) EPA Compliance Report Post Demolition Site Validation Program Lot 202 King 
and Dangar Streets Randwick. 

 
URS reviewed the data presented in these reports, concluding that all data prior to and including 1994 
were unusable for reasons such as lack of laboratory certificates and inadequate field and/or laboratory 
quality assurance/quality control (QA/QC). 
 
Table 2 shows details of historical data (1995–1998) that URS considered suitable for incorporation 
into the data set used to assess the property (Parts 1 and 2). 
 

TABLE 2 
Usable Historical Samples 

Analytes No. of Retained 
Samples 

Heavy metals 30 
TPH/BTEX 54 
TPH only 7 
PAHs 10 

 
3.2 URS, Data Assessment Report (2002) 

3.2.1 Objectives and Scope 
The stated objective was to: 

Combine the results of recent investigations (July, August and September 2002) and historic 
investigations (1995 and 1998) in order to characterize the site condition for review by the site auditor 
and preparation of a SAS. 

 
In June 2002, before the property was divided into Parts 1 and 2, URS developed a sampling and 
analysis plan for the additional assessment works at the site, with the objective of filling the data gaps 
identified in the above review.  The plan was submitted to the Site Auditor for approval.  The selected 
contaminants of concern were asbestos, metals, TPH/BTEX and PAHs.  While historical sampling 
data could be retained, the intention of the supplementary works was to achieve better site coverage. 
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The scope of work for the overall property comprised: 

• the excavation of twenty-eight test pits (identified as TP1 to TP28) across the property on 
a grid pattern, with an approximate spacing of 40 metres; 

• the installation of four groundwater monitoring wells; 

• investigation and sampling of the stockpiles present (total volume of 9000 m3); 

• analysis of selected samples for the contaminants of concern. 
 
Four sample locations from the 1995 investigation and two test pits (TP02 and TP06) were within the 
site that is the subject of this audit (Part 2).  These locations are shown on Figure 2. 
 

3.2.2 Results 
Soils 

Analytical results for samples obtained within the site indicated that the concentrations of 
contaminants of concern were within the assessment criteria, with the exception of lead in sample 
TP02/0.2_0.4 (1880 mg/kg).  Asbestos was not detected in any of the test pit samples. 

 
Other relevant results are shown below. 
 

Dames & Moore 1995 Investigation 

• Analytical results for samples Z7-2, Z7-3, Z7-4 and Z7-8 showed that lead concentrations 
exceeded the PQL in two samples (one at 5 mg/kg and the other at 6 mg/kg). 

 
URS 2002 Investigation 

• The sole TP06 sample was not tested for metals; TPH fractions and PAH analytes were 
all below the PQL. 

• In TP02_0.2-0.4, the total PAH concentration was 8.2 mg/kg. 
 
The summary of laboratory results for these samples (for lead only) is included with the delineation 
and validation data provided in Appendix C1. 
 
Groundwater 
Four wells were installed at the property during the URS investigation.  None of these were within the 
Part 2 area, and so the results were relevant to the investigation, remediation and validation of the Part 
1 area.  In summary, significant concentrations of TPH were detected in samples from three wells.  
The groundwater remediation work was described in URS’s validation report and in the Summary Site 
Audit Report for Part 1. 
 

3.2.3 Hibbs & Associates, Asbestos Survey (2002) 
In 2002, Hibbs & Associates Pty Ltd (Hibbs) undertook an asbestos inspection of the property.  The 
subsequent letter report was included as an appendix to the URS 2002 report described above. 
 
The survey identified the following issues relating to the site that is the subject of this report: 

• Fragments of bonded asbestos cement sheeting were noted at various locations around the 
site including within the assessment zones No. 1, 4, 5 . . . .[part of Zone 1 was within the area 
subject to this audit] 

• Some demolition rubble mixed with soil was spread across the eastern area of the site (grid 
location A3 – A5) adjacent to the site boundary [within the site that is the subject of this 
report].  Cement bonded asbestos fragments were observed in this material. 
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The asbestos impact identified within the site (Part 2), was an area approximately 50 by 15 metres 
along the boundary of Parts 1 and 2, parallel to Dangar Street.  The area is shown on Figure 5. 
 

3.2.4 URS’s Conclusions and Recommendations 
URS’s conclusions and recommendations largely concerned the contamination and remediation of the 
Part 1 area and the groundwater.  The lead concentration within the sample from TP02 was not 
considered to represent a hotspot, as it did not exceed 250 per cent of the guideline criterion adopted at 
that time (from Column 2 – residential with minimal access to soil). 
 
With regard to asbestos, URS recommended manual removal of fragments, with a follow-up 
inspection by Hibbs. 
 
3.3 URS, Remedial Action Plan (2003) 
The Remedial Action Plan (RAP) produced by URS outlined the proposed works for the whole 
property.  The works relevant to the site that is the subject of this site audit report are described below. 
 
Lead Remediation Program 
Because the lead concentration identified in the sample from TP02 exceeded 250 per cent of the newly 
adopted criterion (from Column 3 – parks, recreational open space), the location was considered a 
hotspot, requiring remediation.  The proposed works involved excavation of the area, off-site disposal 
of the soil, and collection of validation samples from the excavation. 
 
Asbestos Remediation Program 
To remediate the asbestos-impacted areas identified during the 2002 inspection, URS proposed the 
following. 

• Excavation, removing a minimum of 300 millimetres of the surface soil from the impacted 
areas, and off-site disposal. 

• A visual inspection of the scraped surfaces.  If the surface was deemed clear of asbestos, 
validation sampling was to be conducted on a 20-by-20-metre grid. 

 
The works were to be conducted under the supervision of an environmental consultant and an asbestos 
specialist, using appropriate environmental and occupational health and safety controls. 
 
Following the delineation works described below in Section 3.4, a ‘RAP modification’ letter report 
was produced, outlining the chosen remedial option for the site.  This involved excavation of the soil 
where exceedances of the Column 3 criterion for lead were identified.  This material was to be placed 
in containment cells beneath areas designated for building or paving footprints, and capped.  
Validation sampling of the walls and base of the excavated area was to be conducted on a 10-by-10-
metre grid basis. 
 
3.4 URS, Pre-Remediation Works (2003) 

3.4.1 Objectives and Scope 
Between 12 and 24 April 2003, during the remediation of Part 1, URS conducted additional works in 
order to further delineate the extent of the hydrocarbon impact (in the Part 1 area) and the lead impact 
(in the Part 2 area).  The hydrocarbon delineation is not relevant to the site that is the subject of this 
audit, and it will therefore not be summarised or reviewed. 
 
Delineation sampling of the area previously identified as lead-affected (TP02) was carried out at 
thirty-two locations (identified as TP02, HA201 to HA209, TP201 to TP212, TP301 to TP304, TP306, 
TP307, TP309, and TP311 to TP313).  Some of these locations extended into the Part 1 area.  A total 
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of eighty-six samples collected from these sampling locations were analysed for lead; their locations 
and the analytical results are shown on Figure 4. 
 

3.4.2 Results 
Laboratory analysis detected numerous exceedances of the adopted criteria for lead within the site; 
fourteen of DEC Column 3 (600 mg/kg) and eight of the less stringent Column 2 (1200 mg/kg).  The 
impact was associated with a strip of fill material adjacent to Dangar Street, and also with fill material 
sourced on site and placed in the area of a building footprint at depths up to 1.0 metre. 
 
A summary of laboratory results is provided in Table 1 of Appendix C1. 
 
Because these works were described in the validation report, together with results, the Auditor’s 
evaluation of adherence to DEC guidelines is presented in Section 3.6. 
 
3.5 URS, Remediation and Validation (2006) 
During 2003 the site was divided into two parts for the purpose of remediation and validation.  
Development of the larger Part 1 could then be initiated before remediation of Part 2 had been 
completed. 
 

3.5.1 Objectives and Scope 
URS outlined the objectives of the Part 2 remediation as follows: 

• To make Part 2 of the site suitable for the following proposed landuses; 

 - Paved areas, which are considered, for the purpose of this report, as residential use 
with minimal opportunities for access to soil; and 

 - Landscaped areas surrounding the building and paved areas, which are considered, for 
the purpose of this report, as open space land areas. 

• To protect human health (residents, site workers, off-site workers and off-site residents) and 
the environment from hazards relating to remediation works; 

• To demonstrate that lead and asbestos impacted soil identified during environmental 
assessments are remediated to a level appropriate for the proposed land use of the site; 

• To comply with regulatory and legislative requirements; and 

• To comply with RCC [Council] Contaminated Land policy, 1999. 
 
The remediation methodology for the site was detailed in the RAP (URS, February 2003) and the RAP 
Modification (URS, August 2003).  The proposed and actual remedial and validation works are 
summarised below. 
 
Asbestos-Impacted Materials 
The preferred and undertaken strategy was the excavation and off-site disposal of the fill and building 
materials containing asbestos.  The extent of the excavation was to be based on visual observations.  
Appropriate environmental and occupational health and safety controls, including air monitoring, were 
implemented during the works.  Validation sampling was conducted within the excavation. 
 
Hibbs oversaw the removal and disposal of asbestos pieces and impacted material, and validation of 
the impacted area.  Its report documenting the works and providing clearance certificates was provided 
as an appendix to the URS report, and is reproduced as Appendix C2 of this site audit report.  The area 
within the site, described by Hibbs as ‘the footprint of the former building located between grid co-
ordinates A2 and A5’, is shown on Figure 5. 
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Demolition fill material containing asbestos was excavated to a depth of between 300 millimetres and 
1.0 metre along the eastern site boundary.  The volume of material was approximately 600 m3.  The 
excavation extended beneath the fill to the natural Botany Sands. 
 
The asbestos-containing material was transported off site to Penrith Waste Services, and 
documentation provided to the Auditor. 
 
Lead-Impacted Materials 
The remediation strategy for the delineated lead-impacted area involved excavating the material and 
collecting validation samples from the walls and base of the excavation.  The proposed remediation 
area is shown on Figure 4. 
 
The area identified as impacted included all locations from which samples had exceeded one or both 
adopted criteria, with two exceptions: samples from TP206 and TP202, at depths of 0.5-0.6 metre 
below ground level, with concentrations of 2330 mg/kg and 1390 mg/kg respectively.  Remediation 
was not considered necessary at these two locations because of their proximity to the edge of a 
proposed building, which rendered the soils effectively inaccessible.  The Column 2 criterion (1200 
mg/kg) was therefore appropriate, and the concentrations were less than 250 per cent of that criterion. 
 
The excavated area was roughly rectangular, as shown on Figure 6.  Its final dimensions were 
approximately 49 metres in length by a maximum width of 9 metres; the depth (intruding into Botany 
Sands) ranged from 0.9 metre to 1.3 metres. 
 
The project managers confirmed that, at the date of this site audit report, the excavated area had been 
reinstated during additional excavation and backfilling works conducted at the site as part of site 
development. 
 
Containment Cells 
The excavated material was placed in two prepared containment cells on site, together with lead-
impacted material excavated from Part 1.  The cells were lined with a geo-fabric marker layer, filled 
with the contaminated material, and covered with another geo-fabric layer.  Cell depth was a minimum 
of 40 metres above AHD, ensuring that cells were above the groundwater table. 
 
Groundwater monitoring was undertaken by Jeffrey and Katauskas.  The August 2003 and July 2003 
monitoring reports indicated that the groundwater level in the south-east of the property was 
approximately 38 metres above AHD.  Cell locations are shown on Figure 3. 
 
URS confirmed that the containment cells would be capped with 100-millimetre-thick non-reinforced 
concrete.  At the date of the validation report, URS understood that paving would be laid on top of 
these concrete slabs. 
 
The Auditor inspected the cells following completion and confirmed the construction to be as 
specified by URS. 
 

3.5.2 Results 
Asbestos was not detected in any of the four samples collected from the asbestos-impacted area.  
Sample locations are shown on Figure 5. 
 
To validate the excavated lead-impacted area, twenty-five samples were collected on a 10-by-10-metre 
grid basis.  Sample locations are shown on Figure 6.  The laboratory results for lead were assessed 
against the Column 3 criterion (600 mg/kg).  Lead concentrations in samples VAL200, VAL203, 
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VAL209, VAL210 and VAL220 exceeded the criterion, at 2420, 1470, 2270, 650 and 1440 mg/kg 
respectively, and the excavations at those locations were extended (see Figure 6). 
 
Lead concentrations in samples VAL206, VAL211 and VAL222 (all from the western side of the 
excavation) exceeded the criterion, at 602, 655 and 902 mg/kg respectively.  These concentrations 
were less than 2.5 times the criterion. 
 
Two significant lead exceedances were detected in samples from the eastern excavation wall – 
VAL207 (3990 mg/kg) and VAL204 (3790 mg/kg).  Chasing out was not possible, however, given 
that the sample locations were only 200 millimetres from the property boundary and a footpath. 
 
The data sets presented by URS within the validation report included: 

• analytical results for the lead delineation samples described in Section 3.4 (URS’s Table 
1); 

• results for lead excavation validation samples (URS’s Table 2a); 

• data from the remaining Stage 2 area (URS’s Table 2b);  

• results for the impacted soil that was excavated and placed within the containment cells 
(URS’s Table 3); and 

• the asbestos validation results (URS’s Table 4). 
 
These tables are provided in Appendix C1. 
 
URS conducted a statistical analysis of the validation sampling, using a 95 per cent upper confidence 
limit (UCL) of the mean concentrations.  The data set excluded the exceedances from the eastern 
boundary (VAL201, VAL204, VAL207, VAL214 and VAL217) because further excavation was not 
possible and they were considered to be ‘representative of the boundary conditions’.  Samples from 
the western boundary (TP202 and TP206 samples) were also excluded from the data set for the 
reasons stated in Section 3.5.1 (application of different criterion).  The 95 per cent UCL was calculated 
to be 305.3 mg/kg, meeting the adopted criterion for lead of 600 mg/kg (Column 3). 
 

3.5.3 URS’s Conclusions 
URS stated : 

As a consequence of the remediation and the validation program . . . URS considers that Part 2 of 
Lot 202 . . . is suitable for the land use as paved or built areas with minimal opportunity access to 
soils and open space landscaped area in accordance with the current DEC guidelines.  The physical 
definition of the two land use areas is presented in [Figure 3 of this report]. 

A post remediation Environmental Management Plan (EMP) will be prepared to address future 
management of Part 2 of the Site with regard to placement of restrictions on excavation in the 
containment areas such that they are undertaken in accordance with specific requirements. 

 
URS produced an EMP dated 21 September 2006, which is discussed further in Section 3.7 below. 
 

3.5.4 Auditor’s Evaluation of Remediation 
The Auditor was consulted about the proposed remediation prior to implementation and considered it 
to be technically feasible and environmentally justifiable. 
 
Although the encapsulation option is not high on the DEC-endorsed ANZECC – NHMRC preferred 
order of remediation options, it is a reasonable approach for a highly managed site such as this.  
Neither on-site nor off-site treatment is applicable to relatively small volumes of lead-contaminated 
soil, so the only available alternative would have been landfill disposal. 
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The strategy proposed and implemented does ensure long-term stability of the capping (by use of 
reinforced concrete) and similarly minimises the potential for leachate formation.  The lead 
contamination is not volatile. 
 
No structures will be erected on the capped area, and a management plan will be implemented. 
 

3.5.5 Auditor’s Evaluation of Validation Results 
Summary statistics of the validation data are provided in Table 3.  This data set includes validation 
data from the lead excavation and investigation data from all sampling locations that remain on site, 
with the exception of those on the eastern boundary (VAL201, VAL204, VAL207, VAL214 and 
VAL217) and those on the western boundary (TP202 and TP206). 
 

TABLE 3 
Summary Statistics of Validation Data 

(mg/kg) 

Analyte PQL Set Min. Max. Mean Standard 
Deviation 

C.V
. 

95% 
UCL* 

Lead 1 32 <PQL 902 227 254 1.1 303 
Notes: PQL laboratory practical quantitation limit 
 Set number of samples in data set 
 Min. minimum concentration 
 Max. maximum concentration 
 Mean arithmetic mean 
 C.V. coefficient of variation (standard deviation/mean) 
 UCL upper confidence limit 

    *   calculated via US EPA Non-parametric Jack-knife 
 
The Auditor has reviewed the validation data.  He notes that the lead concentrations are very variable. 
There were three exceedances of the 600 mg/kg validation criterion.  The 95% UCL is well below the 
criterion, but the standard deviation of the concentrations is high – greater than the mean, but 
nevertheless less than half the criterion. 
 
3.6 Auditor’s Evaluation of Adherence to DEC Guidelines 
This evaluation has been conducted using the information and data presented in URS’s validation 
report, which incorporates investigation sampling within the site area and validation sampling. 
 
Data Quality Objectives (DQOs) 
URS appropriately adopted the data quality objectives (DQO) process endorsed by DEC (2006). 
 
A detailed DQO checklist is included as Appendix D of this site audit report. 
 
Data Quality Indicators (DQIs) 
Data quality indicators (DQIs) were not used to assess field procedures and analytical results, but 
much of the information required in a DQI assessment was provided in another form. 
 
This part of the auditing checklist is included as Appendix E. 
 
QA/QC Evaluation 
The field and laboratory QA/QC measures presented have been reviewed and are considered to 
comply with DEC guidelines and to be adequate to ensure the integrity of the data set used to assess 
the site. 
 
Specifically, a detailed QA/QC checklist is provided in Appendix E. 
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The QA/QC criteria list examined in this review included: 

• Precision 

• Accuracy 

• Sensitivity 

• Representativeness 

• Comparability 

• Completeness 

• Holding times 

• Blanks 
 
URS adopted and described an appropriate sampling plan, sample handling, and sample collection and 
transport processes. 
 
URS’s sampling procedures, as outlined in the reports, have been reviewed.  These procedures are 
considered to substantially comply with DEC guidelines and to be adequate to ensure the integrity of 
the data set used to assess contamination on this site.  A QC sampling issue was noted: wash and trip 
blanks were used, but not at an acceptable frequency. 
 
URS collected blind intra-laboratory duplicates at the standard frequency of 1 in 10.  Two significant 
RPD outliers were attributed to the heterogeneous nature of the lead-impacted material.  Inter-
laboratory duplicates were collected, but not at the required frequency. 
 
Also reviewed were laboratory QA/QC procedures and results.  The NATA-accredited laboratory 
identified methods used, and provided satisfactory reporting limits.  QA/QC procedures comprised 
method blanks, matrix spikes and calculated recoveries, laboratory control samples, duplicates with 
RPDs calculated, and surrogates. 
 
The review confirmed that targeted frequencies and control limits were met, that method blanks were 
free of contamination, and that duplicate RPDs were within control limits. 
 
The Auditor considers that the overall quality of data and their presentation are of an adequate 
standard to support the conclusions he has reached. 
 
3.7 URS, Environmental Management Plan (2006) 
The objective of the Environmental Management Plan (EMP) is 

to provide a framework for the management of contaminated materials that have been retained on 
the site following the completion of remediation and validation work. 

 
The EMP is required to provide a framework for monitoring and managing the containment cells into 
the future, and as a reference for future activities undertaken on the site that may expose the impacted 
materials within the containment cells.  Montefiore (the site owner) is responsible for implementing 
and adhering to the EMP. 
 
It is noted that the EMP is intended to address minor maintenance works only.  Construction or 
excavation work requiring planning consent is not covered, and would require the preparation of a 
more detailed, specific EMP. 
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URS made the following recommendations: 

• a Public Positive Covenant under Section 88E of the Conveyancing Act 1919 is made to the 
property title, with Randwick Council as the prescribed authority; 

• that Council place a notation on the Planning Certificate (Section 149 (2) certificate), 
addressing the restrictions relating to works on the site, and 

• that, where a DA is submitted, Council enforce implementation of the EMP through the 
conditions of consent. 

The Auditor has reviewed the EMP and endorses those recommendations. 
 
The EMP outlined procedures and protocols for management of any future minor intrusive works 
conducted at the site.  URS stated: 

Procedures for current and future site occupants/workers to ensure contact with the contaminated fill 
and/or soils during maintenance of the site is in accordance with suitable occupational health and 
safety (OH&S) environmental controls. 

This will include the identification of potential occupant/worker exposure pathways and methods for 
minimising occupant/workers exposure to the contaminated fill and/or soils. 

 
The Auditor’s review indicates that the EMP is consistent with the requirements of Guidelines for the 
NSW Site Auditor Scheme, 2nd edition (2006). 
 
The EMP is provided as Appendix F of this report. 
 
 
4.0 AUDITOR’S ASSESSMENT OF THE ADEQUACY OF THE CONSULTANT’S 

WORK AND REPORTING STANDARDS 

The Auditor has assessed the adequacy of URS’s work and the assessment and validation reports. 
 
The following information was provided and considered to be adequate for the purposes of this audit: 

• site location and description of site 

• review of site history, including potentially contaminating activities 

• identification of potential contaminants of concern 

• description of soil stratigraphy and hydrogeology 

• discussion of groundwater issues 

• outline of actual or potential contamination 

• investigation and remediation works 

• quality assurance and quality control plan 

• discussion of analytical results 

• environmental quality criteria 

• assessment of risks to human health 

• recommendations for ongoing management of residual contamination 

• recommendations and conclusions 
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The following information was not provided, but was not considered relevant by the Auditor, given 
the results of the investigation: 

• assessment of chemical mixtures 

• discussion of evidence of migration of contaminants 

• assessment of aesthetic issues 
 
Overall the standard of reporting presented within URS’s report is considered satisfactory and to 
comply with the NSW EPA’s Guidelines for Consultants Reporting on Contaminated Sites (1997) and 
the NSW DEC’s Guidelines for the NSW Site Auditor Scheme 2nd edition (2006). 
 
The Auditor considers that there has been compliance with requirements imposed by the planning 
consent authority. 
 
 
5.0 AUDITOR’S ASSESSMENT OF SITE CONDITION 

5.1 Risks to Human Health 
The assessment and validation of site soils and groundwater indicated that all identifiable 
contamination risks to human health remaining at the site will be effectively managed under the 
proposed management plan. 
 
The remediation and validation of the site ensured that the contaminants of concern (namely asbestos 
and lead) were removed from the site or appropriately contained, in order to ensure that the risk to 
human health is minimal.  The EMP was designed to ensure ongoing management of the impacted 
soils held within the containment cells, and appropriate management of any exposure, in order to 
reduce the potential risk to human health. 
 
5.2 Risk to Structures 
The assessment of site soils and groundwater indicated that there are no identifiable contamination 
risks to structures at the site. 
 
5.3 Risk to the Environment 
The assessment of site soils and groundwater indicated that there are no identifiable contamination 
risks to the environment at the site. 
 
5.4 Regulatory Compliance 
The remediation of the site was defined as Category 2 under SEPP 55. As required under this 
regulation, notice was provided to Council at least 30 days before remediation commenced.  Council 
responded with several requirements, which were addressed in the RAP outlined in Section 3.3. 
 
After delineation works had been completed, URS submitted its RAP modification letter report to 
Council.  In response, Council’s letter of 5 September 2003 imposed a number of additional conditions 
relating to adherence to the conditions of consent dated 22 October 2002, and development of an 
Auditor-approved EMP addressing management of the containment cells.  Specifically, Council 
stipulated that the Site Audit Statement should include a reference to the EMP and the covenant on the 
title. 
 
Other regulatory requirements identified by URS and addressed in the RAP (2003) were those 
imposed by Council’s Contaminated Land Policy (1999).  They included environmental controls; 
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access and signage requirements; OH&S measures; the requirement for Category 2 notifications; 
provision of investigation and RAP reports prior to remediation; and provision of a validation report. 
 
5.5 Potential Contaminant Migration 
The Auditor does not consider that the potential for off-site migration of contamination originating 
from the site is an issue of concern because remaining lead-impacted soils have been contained in 
accordance with regulations and current industry-endorsed practice. As long as the EMP is adhered to, 
the risk of leaching or migration of the contaminated contained material is low. 
 
5.6 Groundwater Issues 
The Auditor considers that groundwater issues have been effectively addressed and are no longer of 
concern on the site. 
 
5.7 Aesthetic Issues and Odours 
The Auditor does not consider that aesthetic issues or odours are of concern on this site. 
 
5.8 Chemical Mixtures 
On the basis of the data that he has reviewed, the Auditor does not consider that the potential for 
chemical mixtures to be present is an issue of concern on this site. 
 
5.9 Long-Term Management 
The EMP developed by URS (as outlined in Section 3.7 and provided in Appendix F) adequately 
addresses long-term management of the impacted soil remaining on site within the containment cells. 
 
 
6.0 AUDITOR’S CONCLUSIONS AND RECOMMENDATIONS 

6.1 Adequacy of Investigation, Remediation and Validation 
The Auditor considers that the investigation, remediation and validation works were adequate and 
conducted substantially in accordance with the appropriate guidelines, as demonstrated earlier in this 
Site Audit Report. 
 
6.2 Suitability of Site for Proposed Use 
The Auditor considers that the site has been validated to the required standard, and that analysis of 
validation samples demonstrates that concentrations of contaminants of concern remaining on the site 
are within the criteria applicable to residential use with minimal access to soil with open space areas or 
are contained on site in such a way as not to impact upon that use. 
 
The Auditor has thus concluded that it is appropriate to issue a Site Audit Statement which indicates 
that the site is suitable for a composite development as an aged-care and community facility including 
areas of residential use with minimal opportunity for soil access, areas of semi-commercial use as 
publicy-accessible cafes and areas of open space use, as indicated on Figure 3 of this report, subject to 
a condition requiring implementation of the environmental management plan that is attached as 
Appendix F of this report, and subject to the adoption of measures to ensure that the environmental 
management plan continues to be applied in the future, even if there are successive changes in 
ownership of the land, or changes to the land title details.  It is also appropriate to ensure that potential 
purchasers of the land are aware of these requirements. 
 
These requirements will be met by placing a Public Positive Covenant under Section 88E of the 
Conveyancing Act 1919, on the land title.  The covenant should require that the site be managed in 
accordance with the EMP, and should nominate Randwick City Council as the Prescribed Authority. 
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These notes will help you to interpret your Site Audit 
report. They are based on guidelines prepared by the 
NSW Department of Environment and Conservation. 

Introduction to the NSW Site Auditor Scheme 
Objectives 
The objectives of the NSW Site Auditor Scheme are 
to: 

• ensure that public health and the environment 
are protected through proper management of 
contaminated sites, particularly during changes 
of land use 

• improve access to technical advice on 
contaminated sites for planning authorities and 
the community by establishing a pool of 
accredited site auditors 

• provide greater certainty for planning 
authorities and the community through the 
independent review by those auditors of 
contaminated site assessment and remediation 
reports, and reports that validate the successful 
completion of the assessment of remediation. 

Background 
In Australia, the use of accredited auditors to review 
work conducted by contaminated site consultants 
was first introduced in Victoria in 1989 through the 
Victorian EPA’s Environmental Auditor 
(Contaminated Land) Scheme. 

In 1998, NSW commenced its own Site Auditor 
Scheme under the Contaminated Land Management 
Act 1997 (CLM Act). The scheme is administered by 
the Department of Environment and Conservation 
(DEC). 

The CLM Act empowers DEC to accredit 
individuals as site auditors and to establish 
guidelines for them. 

The Contaminated Land Management Regulation 
1998 (CLM Regulation) specifies some of the 
procedural requirements of the scheme. 

Site Audits in Relation to Contaminated Sites 
Site auditors review the work of contaminated site 
consultants. The CLM Act calls these reviews ‘site 
audits’ and defines a site audit as an independent 
review: 

a) that relates to investigation or remediation 
carried out (whether under the CLM Act or 
otherwise) in respect of the actual or possible 
contamination of land, and 

b) that is conducted for the purpose of determining 
any one or more of the following matters: 
i) the nature and extent of any contamination 

of the land 
ii) the nature and extent of the investigation or 

remediation 
iii) whether the land is suitable for any 

specified use or range of uses 
iv) what investigation or remediation remains 

necessary before land is suitable for any 
specified use or range of uses 

v) the suitability and appropriateness of a plan 
of remediation, a long-term management 
plan, a voluntary investigation proposal or a 
remediation proposal. 

The main products of a site audit are a ‘site audit 
statement’ and a ‘site audit report’. 

A site audit statement is the written opinion by a 
site auditor, on a DEC-approved form, of the 
essential findings of a site audit. It includes, where 
relevant, the auditor’s conclusions regarding the 
suitability of the site for its current or proposed use. 

Before issuing a site audit statement, the site auditor 
must prepare and finalise a detailed site audit 
report. The report must be clearly expressed and 
presented and contain the information, discussion 
and rationale that support the conclusions in the site 
audit statement. 

In some circumstances a site audit is required by law.  
These audits are known as ‘statutory site audits’ 
and may be carried out only by site auditors 
accredited under the CLM Act. A statutory site audit 
is one that is required by: 

• a regulatory instrument issued under the CLM 
Act, including DEC agreements issued by DEC 
to voluntary proposals. 

• the Environmental Planning and Assessment 
Act 1979, including an environmental planning 
instrument or development consent condition 

• any other Act. 

Role of Site Auditors 
The services of a site auditor can be used by anyone 
who needs an independent and authoritative review 
of information relating to possible or actual 
contamination of a site. The review may involve 
independent expert technical advice or ‘sign-off’ of 
contaminated site assessment, remediation or 
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validation work conducted by a contaminated site 
consultant. 

Site Assessment and Audit Process 
The usual stages in the assessment, remediation and 
validation of a contaminated site, and in the audit of 
those activities, are as follows: 

Consultant is Commissioned to Assess 
Contamination 
In most cases, a site owner or developer engages a 
contaminated site consultant to assess a site for 
contamination and, where required, to develop a 
remediation plan, implement the plan and validate 
the remediation. 

The contaminated site consultant designs and 
undertakes the site assessment and, where required, 
all remediation and validation activities to achieve 
the objectives specified by the owner or developer. 

Site Auditor Reviews the Consultant’s Work 

The site owner or developer commissions the site 
auditor to review the consultant’s work. The auditor 
prepares a site audit report and a site audit statement 
at the conclusion of the review, which are given to 
the owner or developer. 

Where the local planning authority or DEC uses its 
legal powers to require the carrying out of a site 
audit, the site owner or developer must commission 
a site auditor accredited under the CLM Act to 
perform this task. This is known as a ‘statutory’ 
audit. The CLM Act requires that an auditor must 
notify DEC when he or she has been commissioned 
by anyone other than DEC to perform a statutory 
site audit.  The auditor is also required to furnish the 
local authority and DEC with a copy of the 
completed site audit statement. 

In some cases, the site owner or developer may wish 
to have a site audit undertaken although it is not a 
legal requirement. The audit is termed ‘non-
statutory’. If their intention is to obtain a site audit 
statement, they must commission a site auditor 
accredited under the CLM Act to perform this task. 
This is because only a site auditor so accredited can 
issue a site audit statement and they are obliged to 
issue one at the end of any site audit. For non-
statutory audits, the site auditor must give a copy of 
the site audit report to the local authority or DEC, or 
both, on request. 

As required by the CLM Act, DEC maintains a 
record of all statutory site audit statements issued in 
relation to land that is the subject of a regulatory 
instrument under the CLM Act. Copies are available 
for public inspection through DEC’s website at 
www.environment.nsw.gov.au. If the local council 

receives a copy of a site audit statement, it must list 
the statement on any certificate it issues under 
section 149 of the Environmental Planning and 
Assessment Act 1979 in relation to the land 
concerned. 

Limitations of Your Site Audit Report 

The following notes have been added by the Auditor 
who prepared this report, to highlight some 
important limitations on the use of this report. 

This report has been prepared by C. M. Jewell & 
Associates Pty Ltd for the use of the client who 
commissioned it, and relevant government agencies, 
for the specific purpose described in the report. 

Consistently with the objectives of the NSW Site 
Auditor Scheme, it may be appropriate for others to 
rely upon this report in some circumstances. 

However, the original purpose of this report and the 
site conditions prevailing at the time the report was 
prepared – as described in the report – should be 
considered first. 

If you are not the person for whom the report was 
prepared, or you wish to use it for a different 
purpose to that for which it was prepared, or site 
conditions appear to differ from those described in 
this report, or a significant period of time has 
elapsed since the report was prepared, then PLEASE 
CONSULT THE SITE AUDITOR BEFORE 
RELYING UPON THE REPORT. 

It is also important to recognise that a site audit is 
primarily a review of work carried out by other 
companies and individuals. 

The site auditor has checked data and 
interpretations, ascertained whether or not 
appropriate guidelines have been followed, and 
satisfied himself that the available data are adequate 
to support the conclusions he has reached. 

However, all environmental sampling programs 
have an inherent degree of uncertainty. Even when 
sampling fully complies with guidelines, it is 
possible for areas of contamination to remain 
undetected, but be revealed by more extensive 
excavations during site redevelopment.  This risk is 
usually quantified using statistical confidence limits. 

The site audit report identifies data limitations and 
uncertainties where these are recognised, but users 
must accept the finite and unavoidable risk that 
some contamination may remain undetected during 
even a diligent site assessment and audit process. 

If there is a need to copy this report, it must be 
reproduced in full. No reliance whatsoever should 
be placed upon partial copies of a site audit report. 
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Figure 1
Site Location and Setting
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Figure 2
Site Layout and Investigation Sample Locations (Lead)
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Figure 3

Site Landuse Design and Containment Cell Locations
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Figure 4
Lead Delineation Sample Locations and Concentrations
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Figure 5
Sample Locations

Asbestos Validation
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Figure 6
Sample Locations

Lead Excavation Validation
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Contaminant Groups
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Individual Species Making up Contaminant Groups 
 

POLYCYCLIC AROMATIC HYDROCARBONS 
Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benz(a)anthracene 
Chrysene 
Benzo(b) & (k) fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

 
 
TOTAL PETROLEUM HYDROCARBONS 

C6 - C9 fraction 
C10 - C14 fraction 
C15 - C28 fraction 
C29 - C36 fraction 
 
 

MONOCYCLIC AROMATIC HYDROCARBONS 
Benzene 
Toluene 
Ethylbenzene 
meta- & para-xylene 
ortho-xylene 
Styrene 
 
 

HEAVY METALS 
Arsenic (As) 
Cadmium (Cd) 
Chromium (Cr) 
Copper (Cu) 
Lead (Pb) 
Mercury (Hg) 
Nickel (Ni) 
Zinc (Zn) 
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Communications with the Auditor
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Information Relied Upon by the Auditor



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

APPENDIX C1
 

Summary of Laboratory Results
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Data Quality Objectives







 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

APPENDIX E
 

Quality Assurance/Quality Control

























 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

APPENDIX F
 

Environmental Management Plan
















































































