C. M. Jewell & Associates Pty Ltd

Water and Environmental Management
A.C.N. 056 283 295

SITE AUDIT STATEMENT
Schedule 1, Form 2 (Contaminated Land Management Regulation 1998)

Site Auditor (accredited under Contaminated Land Management Act 1997):

Name:  Christopher M. Jewell _ Phone. 02) 4759 3251
Comparny: C. M. Jewell & Associates Pty Ltd Fax: 02) 4759 3257
Address: 1/13 Kalinda Road, Accred No.: 9810

Bullaburra NSW 2784

Site Audit Statement No.: SA183/2

Site details:

Address: 100-120 King Street

RANDWICK NSW Postcode: 2031
Lot and DP Number: Part 1 of Lot 202 in DP879576, as shown on the attached “Plan A”.
Local Government Area: Randwick City Council

Site audit requested by:
Name: Mr David Freeman
Company: Sir Moses Montefiore Jewish Home
Address: 120 High Street
HUNTERS HILL NSW Postcode. 2110
Phone. 02 9879 2715 Fax: 02 9871 2700

Name of contact person (if different from above):  Mr Tim Greenaway

Consultancy who conducted the site investigations and/or remediation:
URS Australia Pty Ltd

Titles of reports reviewed:
Remediation Action Plan, Lot 202 King Street, Randwick. Report No. 51072-001
Rap Revl Final dated 26 November 2002, prepared by URS Australia Pty Ltd.

Supplementary Sampling and Analysis Plan — Lot 202, King Street, Randwick. Letter/Report
dated 12 June 2002, prepared by URS Australia Pty Ltd.

Data Assessment Report - Lot 202, King St, Randwick. Report No. 51072-001-R001H dated 5
December 2002, prepared by URS Australia Pty Ltd.

Remediation Validation, Part 1 Area, Lot 202 King Street, Randwick. Report No. 51072-001,
Revision O dated 18 September 2003, prepared by URS Australia Pty Ltd.

Other information reviewed:
Regional topographical and geological mapping.
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C. M. Jewell & Associates Pty Ltd

Water and Environmental Management
A.C.N. 056 283 295

Site Audit Statement No.: SA183/2

Summary Site Audit Report

Title: Site Audit — 100-120 King Street, Randwick (Sir Moses Montefiore Jewish Home})
Date: 17 November 2003

I have completed a site audit (as defined in the Contaminated Land Management Act 1997) and
reviewed the reports and information referred to above with due regard to relevant laws and
guidelines. I certify that the site (tick all appropriate boxes):

(a) is suitable for the following use(s):

] other (please specify):

A composite developmeﬁt as an aged care and community facility comprising areas of
residential use with minimal opportunity for soil access, and areas of landscaped open
space, as shown on the attached “Plan B”.

subject to
™ conditions: This Site Audit Statement should be used in conjunction with the attached

Summary Site Audit Report which contains important supporting
information.

(b) is not suitable for any beneficial use due to risk of harm from contamination:
O (comments):

[ am accredited by the NSW Environment Protection Authority under the Contaminated Land
Management Act 1997 as a Site Auditor

Accreditation Number: 9810
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C. M. Jewell & Associates Pty Ltd

Water and Environmental Management
A.C.N. 056 283 295

Site Audit Statement No.: SA183/2
I certify that:
(a) I have personally examined and am familiar with the information contained in this
statement, including the reports and information referred to in this statement, and

(b) this statement s, to the best of my knowledge, true, accurate and complete, and

(c) on the basis of my inquiries made to those individuals immediately responsible for
making the reports, and obtaining the information referred to in this statement, those
reports and that information are, to the best of my knowledge, true, accurale and
complete.

I am aware that there are penalties for wilfully submitting false, inaccurate or incomplete
information.

Signed: Date: / 7/’?@@#,@” Zf/ 5'7_5
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C.M. Jewell & Associates Pty Ltd

A.C.N. 056 283 295 A.B.N. 54 056 283 295

Water and Environmental Management

1/13 Kalinda Road, Bullaburra, NSW 2784, Australia

P.O.

Box 10, Wentworth Falls, NSW 2782

My Ref: J0807.12 CMIle Phone: (02) 4759 3251 Fax: (02) 4759 3257

17 November 2003
Sir Moses Montefiore Jewish Home

120 High Street
HUNTERS HILL NSW 2110

Attention: Mr David Freeman

Dear Mr Freeman,

Email: postie@cm-jewell.com.au

RE: Site Audit - 100-120 King Street, Randwick (Sir Moses Montefiore Jewish Home)

As requested, I have carried out a Statutory Sife Audit of the above land; my Site Audit Report is

attached to this letfer.

I consider that the site is suitable for the proposed composite development as an aged care and
community facility comprising areas for residential use with minimal opportunity for soil access,
and areas for public open space use. I have consequently issued a Site Audit Statement indicating
that the site is now suitable for that purpose. Two copies of the Site Audit Statement and one copy

of the associated Site Audit Report have been provided.

As required by the Contaminated Land Management Act 1997, I have sent copies of the Site Audit
Statement to Randwick City Council and the EPA. As a courtesy, copies of the report have also

been provided to Randwick City Council and URS Australia Pty Lid.

If you have any questions please do not hesitate to contact me on (02} 4759 3251.

For and on behalf of
C. M. JEWELL & ASSOCIATES PTY LTD

C_ //"4

CHRIS JEWELL

-

Distribution

Sir Moses Montefiore Jewish Home (Controlled Copy No. 1)
URS Australia Pty Ltd (Controlled Copy No. 2)

Randwick City Council (Controlled Copy No. 3}

CMIJA Library {Controlled Copy No. 4)

File (Original)

Principal: Chris Jewell sse Mse ¢Geal MIWEM
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1.0 INTRODUCTION

1.1 Background

This Site Audit Report relates to a portion of land located at 100-120 King Street, Randwick, in
New South Wales.

Specifically, the Site Audit relates to the validation work completed by URS Australia Pty Ltd
(URS) on behalf of Sir Moses Montefiore Jewish Home (and as described in URS’s report dated
18 September 2003).

The Site Audit which 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 dated 29 October 2002 issued by Randwick City Council in respect
of Development Application No. 02/00551/G1l, under the Environmental Planning and
Assessment Act 1979. The Site Audit is thus a Statutory Site Audit under the provisions of Part
4 of the Contaminated Land Management Act 1997,

The audit was conducted for the purpose of determining

(1) the nature and extent of any contamination of the land,
(iiy  the nature and extent of the investigation or remediation,

(iii)  what investigation or remediation remains necessary before the land is suitable for
any specified use or range of uses.

The Site Audit Report has been prepared in accordance with the guidelines issued by the NSW
Environment Protection Authority (EPA) (Guidelines for the NSW Site Auditor Scheme, 1998). 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 current engagement, and has
had appropriate input into the scope and planning of that phase of assessment. He had no
involvement in work previously undertaken on the site by others.

The Auditor reviewed the Supplementary Sampling and Analysis Plan (June 2002) and Draft
Data Assessment Report (September 2002) prepared by URS.

Following that review, he 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 due to risk of harm from contamination. A process of remediation planning,
remediation and validation was recommended in the Site Audit Statement.

That work has now been completed and the results reviewed.

The Auditor has visited the site on four occasions, A compliance checklist has been completed
and is held on file.

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.

C. M. Jewell & Associates Pty Ltd
Water & Environmental Management
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Section 3 sets out a summary of previous environmental assessments undertaken on the site by
environmental consultancies other than URS, together with additional environmental
assessments carried out by URS.

The completed remedial works and validation sampling and the associated validation results are
discussed within Section 4.

Section 5 of this report presents an aundit of the completeness and adequacy of the environmental
assessments and validation works which have been completed. The audit was carried out against
the criteria established by the NSW EPA publication, Guidelines for the NSW Site Auditor
Scheme (1998), 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 6 of this report sets out the Auditor’s conclusions with regard to the current condition of
the land at the site and its suitability for the 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.

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 government agency 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.

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 should not be
reproduced except in full and with the permission of C. M. Jewell & Associates Pty Ltd.

C. M. Jewell & Associates Pty Ltd
Water & Environmental Management
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2.0  SITE INFORMATION

2.1 Site Identification and Location

The site is located at 100-120 King Street, Randwick, New South Wales. The site location is
shown on Figure 1. Australian Map Grid Zone 56H co-ordinates of the centre of the site 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 site lies within Randwick City Council local government area and is currently zoned 2B and
2C. The site is identified as Part 1 of Lot 202 in DP879576, in the Parish of Alexandria, County
of Cumberland.

The site is approximately rectangular in shape, with maximum dimensions of approximately 165
metres north—south by 178 metres east—west, and has an area of approximately 27,100 m?

An indication of the site’s former layout is provided on Figure 2.

2.2 Site Setting
The site is located in a predominantly residential area, bounded as outlined below.

To the north

The site is bounded to the north by Goveit Lane. Residential properties are located on the
northern side of Govett Lane.

To the east
The site is bounded to the east partially by Dangar Street but mostly by Part 2 of Lot 202.
Residential properties are located to the east of Dangar Street.

To the south

King Street bounds most of the site to the south although Part 2 of Lot 202 bounds part of the
site to the south. 'The Moriah Daycare facility is located in the south-west corner of the site.
Residential properties are located across King Street.

To the west
Lot 201, which together with Lot 202 was the former location of the Randwick Bus Depot,

adjoins the western boundary of the site. A NSW State Transit Authority bus depot is located
to the west of Lot 201.

23 Topography and Drainage
Following is URS’s description of the topography prior to the most recent remediation works.

. the ground gently sloped in a general westerly direction across the site. A constructed
cutting was located in the eastern third of the site to improve the access for the bus depot
operations. This cutting was been reinforced by the placement of a concrete retaining wall
which effectively divided the site into a higher eastern section and a lower western section.

A number of stockpiles exist on site, some of which are up to 4 m high, The estimated
volume of the stockpiled material is approximately 9,000 m3. The largest of these stockpiles
extends from half way along the King Street boundary towards the centre of the site and is
comprised primarily of building rubble and sandy soil, with some areas of sandstone rubble.

C. M. Jewell & Associates Pty Ltd
Water & Environmental Management



JOB07.12
17 November 2003 Page 4

In the northwestern section of the site there was a large excavated area, which was undertaken
as part of the previous remediation works at the site. The excavation was approximately 100
m in length running east to west and up to 40 m in width. The elevation of the base of the
excavation was between 37 and 38 m AHD.

As most of the site has been cleared of pavement, and the surface soils are typically sandy, it is
expected that at present rainfall will infiltrate the surface soils either directly or via runoff from
the pavement. Prolonged heavy rainfall may cause saturation of the surface soils and percolation
of rainwater into the groundwater system. This situation will change following redevelopment,
when most of the site will be paved and rainwater will be directed to an engineered drainage
system.

The site has been inundated under high rainfall/runeff conditions.

24 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. The sediments are variable in
thickness, ranging up to 35 metres, although thickness 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
croded bedrock surface of the Triassic Hawkesbury Sandstone, 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.

Intrusive investigations indicated that fill from 0.1 metre up to several metres thick overlies most
the site. URS described the fill as being of a similar type to the underlying natural material.

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, usvally 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.

The groundwater in the Botany Basin is considered to be 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
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order of 5.0 to 6.0 pH units, allowing for the enhanced solubility of most metals, including iron,
in the aquifer.

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 it is generally towards the south-west.

The nearest receptors of the groundwater flowing from the site are likely to be irrigation wells
located at Randwick Racecourse. At its closest point, Randwick Racecourse is located
approximately 330 metres south-west of the site.

2.6  Site History
URS provided the following site history.

The former Randwick Bus Depot has been the subject of several site contamination
investigations conducted between 1991 and 1998 by both Sinclair Knight and Dames & Moore
(D&M).

A detailed site historical study was conducted by Doring (1990) . . . .The historical data provided
in the Doring study indicates that the eastern portion of the original depot, including both Lots
201 and 202, was used for tram and bus mechanical services (workshops, depot) throughout its
life. The study indicated that the area initially commenced operations as a tramway workshop
and depot in 1881,

Critical uses of the site, not known to have occurred on either Lot 201 or Lot 202, which have
occurred in other areas of the depot (the western portion of original depot property where the
present day STA bus depot exists), as reported by Doring, included:

o A foundry;
e Munitions and arms manufacturing during WWII; and

e Electrical substations.

2.7 Contaminants of Concern

On the basis of the site history and previous environmental investigations undertaken at the site,
potential contaminant groups of concern were identified as:

e heavy metals;

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

e total petroleum hydrocarbons (TPH); and
¢ polycyclic aromatic hydrocarbons (PAH).

The individual compounds that make up these contaminant groups are listed in Appendix A.

Given the age of the buildings that had been located on the site, it was considered that asbestos
was also a contaminant of concern.

2.8  Proposed Development
It is proposed that the site be redeveloped for an aged care facility.

C. M. Jewell & Associates Pty Ltd
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2.9  Assessment Criteria
2.9.1 Adopted Criteria
The investigation criteria proposed by URS are as follows,

For areas under building footprints, they are the guideline levels set out in Column 2 of the table:
‘Soil Investigation Levels for Urban Redevelopment Sites in NSW’, in the NSW EPA’s
Guidelines for the NSW Site Auditor Scheme (1998).

For open space areas, the proposed criteria are the guideline levels set out in Columns 3 and 5
from the EPA table cited above.

Criteria derived from Column 2 are health-based soil investigation levels for residential settings
where there is minimal opportunity for soil access. Criteria derived from Column 3 are health-
based soil investigation levels for parks, recreational open space and playing fields, Both sets of
criteria were 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 Columns D and E of Table 5-A, Schedule B(1) of the
NEPM.

Criteria derived from Column 5 are provisional phytotoxicity-based investigation levels, and are
identical to the Interim Urban Ecological Investigation Levels listed in Table 5-A, Schedule B(1)
of the NEPM.

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’.

These criteria are listed in Table 1.
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,‘ TABLE 1
i Assessment Criteria — Soils
| (mg/kg)
ey EPA Column 2% EPA Column 3* EPA Column 5*
L (NEPM Column D) | (NEPM Column E) (NEPM Interim Sensitive
Co Analyte Residential with Parks, Recreational | Urban Ecological) Land Use —
Minimal Access to Open Space & Phytotoxicity- Soils'
S Seil Playing Fields based Criteria®®
| Arsenic 400 200 20 -
Cadmium 80 40 3 -
' Chromium (11D 480,000 240,000 400 -
' Copper 4000 2000 100 -
Lead 1200 600 600 -
Mercury (inorganic) 60 30 1° -
Nickel 2400 600 60 -
Zinc 28,000 14,000 200 -
PAH 80 40 - -
Benzo(a)pyrene 4 2 - -
TPH C,-C, - - - 65
TPH C;-Cyp - - - 1000
Benzene - - - 1
: Toluene - - - 1.4¥/130°
Ethyl benzene - - - 3.11/501
Total xylenes - - - 1477257

Notes: * NSW EPA (1998)

T Interim EILs for the urban sefting are based on considerations of phytotoxicity, ANZECC B levels, and soil
survey data from urban residential properties in four Australian capital cities.

The catbon 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.,

t and notes below: NSW EPA (1994)

¥ The toluene threshold concentration is the Netherlands MPC to protect terresirial organistns 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 ‘indicaiive’ value (Van de Plassche et al. 1993; Van de
Plassche & Bockting 1993).

Human health and ecolegically 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 proteciion of groundwater may require a lower remediation criterion.

| The ethyl benzene 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 pariitioning 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).

9 Human health based protection level for ethyl benzene 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 lowsr 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.
Thercfore, 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),

3

L33

2.9.2 Auditor’s Comments
The suggested criteria are considered appropriate for the site and the proposed use.
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3.0 SUMMARY OF PREVIOUS INVESTIGATIONS

The site forms part of a property which operated as a tram and bus depot from 1881 until the
1980s. The western portion of this property houses the current Randwick NSW State Transit
Authority Bus Depot. Excerpts from URS’s Data Assessment Report for the site are provided
below, and include a brief summary of previous investigations undertaken on the site as part of
investigations of the property. As indicated below, some data from previous investigations have
been used to complement data more recently obtained by URS to complete an environmental
assessment of the site.

At the Auditor’s request an evaluation of the quality and usability of pre-existing data was
undertaken at the beginning of URS’s assessment, Only data of acceptable quality were to be
incorporated in the current dataset.

In 1997, STA required subdivision of the greater property arca into Lots 201 and 202 in
preparation for future divestment. The subdivision required the demolition of buildings which
straddled the boundary of Lot 201 and Lot 202, As the demolition works appeared to have been
conducted in an uncontrolied manner Lot 202 required Post Demolition Validation in 1998 to
assess if the demolition works had not adversely impacted the environmental condition of the
site. The 1998 assessment was completed prior to the enactments of various sections of the
Contaminated Land Management Act, 1997, In particular the works did not result in a Site Audit
Statement (SAS) being prepared by an Independent Site Auditor which is a key requirement in
the DA approvals process for Randwick City Council.

The objective of the assessment is to combine the results of recent investigations (July, August
and September 2002) and historic investigations (1995 and 1998) in order to characterise the site
condition for review by the site Auditor and preparation of a SAS.

The former Randwick Bus Depot has been the squect of several site contamination
investigations conducted between 1991 and 1998 by both Sinclair Knight (SKM) and Dames &
Moore (D&M) as outlined below:

¢ 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;

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

o 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

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

A detailed review of the historical files and reports was completed to establish the extent of data
which could be considered suitable for the purposes of validation reporting. Data was
considered useable if the appropriate level of field and laboratory QA/QC was undertaken in
accordance with current NSW EPA Guidelines and where data had continued to be relevant
foliowing the uncontrolled demolitions undertaken at the time of the decommissioning of the
Depot. The uncontrolled demolition rendered some of the data unusable from a materials
tracking perspective.
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Appropriate data, relevant to the current site conditions, was extracted from each of these reports
in order to undertake this assessment . . . . Other data has been rejected as not being suitable for
site validation reporting.

Acceptable data from the sampling at the site (1991-1998) have been reviewed as part of the
assessment process in April 2002. URS assessed the data for its suitability for inclusion in the
final site validation of Lot 202 with respect to the current Auditor Guidelines. Several of the
data were found to be invalid for reasons such as lack of laboratory certificates and laboratory
quality assurance/quality control (QA/QC). This resulted in all data prior to and including 1994
as being identified as unsuitable for validation and issue of a SAS.

The summary table below outlines the analytes and numbers of acceptable historical data (1991
— 1998) considered suitable by URS for use in the final site validation.

Number of
Analytes Retained Historic
Samples
Heavy Metals 30
TPH/BTEX 54
TPH only 7
PAHs 10

Summary tables for data collected during the 1995 and 1998 works and considered suitable for
validation purposes are provided in Appendix C.

URS’s sampling strategy is outlined below.

3.1

The NSW EPA Sampling Design Guidelines (1995) state that for a site of this size (2.93
hectares), approximately 40 sample locations is optimum for analysing and defining the site for a
specific landuse and reducing the possibility of the occurrence of contamination ‘hotspots’.
Based on the selected contaminants of concern and the locations of accepted historic samples,
URS recommended that supplementary site assessment be undertaken for asbestos, metals,
TPH/BTEX and PAHs. Although over 54 historical samples for TPH/BTEX could be retained,
the samples are concentrated in localised areas associated with excavations. The intention of the
supplementary works was to enable a spread of the sample locations across the site . . . .

URS devised a sampling and analysis plan (URS 12 June 2002) for supplementary works at Lot
202 based on the data gaps listed above and submitted the plan to the Site Auditor for approval
commensurate with current NSW EPA Auditor Guidelines.

The number of sampling locations for the supplementary works at Lot 202 has been devised
using an approximate 40 m grid pattern with a total of an additional 25 sample locations as
outlined in the Sampling and Analysis Plan (12 June 2002). Samples collected at each location
were analysed for different sets of contaminants of concern. For example, only 15 of the
locations required samples for PAHs and 10 locations for heavy metals. The backsround to this
is that some of the historical data is considered valid in particular areas (for particular analytes)
and the supplementary program fulfilled the existing data gaps for each contaminant of concern.
The locations were chosen on the basis of where sampling and analysis for particular analytes
had not been completed historically. The extent of supplementary sampling was minimised to a
level required to meet the Site Auditor’s Guidelines and submitted to the Site Auditor for
comment prior to commencing the fieldwork.

Auditor’s Comments

The Auditor reviewed the Supplementary Sampling and Analytical Plan developed by URS and
suggested some minor modifications in a facsimile dated 26 June 2002 to URS. A copy of this
facsimile is provided in Appendix B.

C. M. Jewell & Associates Pty Ltd
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3.2 Initial Supplementary Works, July 2002
3.2.1 Soil Sampling and Analysis
| The initial supplementary works carried out by URS included:

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

o analysis for PAHs, for samples collected from seventeen sample locations;
¢ analysis for heavy metals, for samples collected from fourteen sample locations;
e analysis for TPH and BTEX, for samples collected from fourteen sample locations; and

¢ analysis for asbestos, for samples collected from twelve sample locations.

The sampling and analysis schedule for initial supplementary sampling is summarised in Table 2,
whilst the sampling locations are shown on Figure 2.

C. M. Jewell & Associates Pty Litd
Water & Environmental Management



JOB07.12

17 November 2003

Page 11

Soil Sampling and Analysis Schedule — July 2002

TABLE 2

Sample

Heavy
Metals

TPH

BTEX

PAH | Asbestos

TP01/0.3-0.5

v

TP01/1.3-1.5

v

v

TP02/0.2-0.4

TP03/0.3-0.5

v

v

TP04/0.3-0.5

ANEN

RN

TP04/1.3-1.5

TP5/0.3-0.5

TP5/1.3-1.5

TP6/1.3-1.5

TP(Q7/0.3-0.5

TP8/0.3-0.5

ANANENEN

TP8/1,3-1.5

TP09/0.3-0.5

TP9/1.3-1.5

TP10/0.3-0.5

<

TP11/0.3-0.5

TP12/0.3-0.5

«

TP13/0.2-0.4

TP14/0.3-0.5

TP14/1.3-1.5

AN

TP14/2.4-2.6

TP15/0.3-0.5

TP15/1.3-1.5

NENENENEN

SNANENENEN

TP16/0.2-0.4

NESENERNEN IR AN

ANENAN

1P17/0.3-0.5

AN

TP18/0.3-0.5

<

<

<

TP19/0.3-0.5

TP20/0.3-0.5

4'\

AN

TP21/0.3-0.5

TP22/0.3-0.5

TP22/1.3-1.5

AAN

SNANEN

ANANEN

TP23/0.3-0.5

ANANENENENAN

TP23/1.3-1.5

4\

\

TP24/0.3-0.5

TP25/0.5-0.7

TP25/1.3-1.5

TP26/0.3-0.5

TP26/1.3-1.5

2NESENEN

SNENENAN

TP26/2.9-3.0

ANRNENANERNRNAN

ANENANENENENEN

TP27/0.3-0.5

TP28/0.3-0.5

v
v

The results of laboratory analysis indicated that the concentrations of contaminants of concern
were within the assessment criteria except for the following:

e lead (1880 mg/kg) in sample TP02/0.2-0.4; and

o TPH C,;-C;, (1716 mg/kg) in sample TP25/1.3-1.5.

Furthermore, asbestos was not detected in any of the samples.
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3.2.2 Stockpile Assessment
URS’s summary of the stockpile assessment follows.

In addition to the assessment of insitu materials, investigation of the stockpiles on the site was also
required to determine their suitability to remain on site for use as fill. Survey results have indicated
that the total volume of the stockpiles is approximately 9000 m3. To achieve the stockpile
assessment URS undertook the following scope of work:

e Site inspection fo establish those stockpiles requiring sampling. Stockpiles which were
comprised of concrete and or brick rubble are not considered to require assessment.
Stockpiles comprising soils were identified for assessment,

* Division of those stockpiles requiring assessment by an excavator into zones of
approximately 300 m3 for individual assessment.

Ten stockpiles (identified as SP1 to SP7, and SP9 to SP11) were identified as comprising
predominantly sandy soil. SP2 was identified as a concrete rubble stockpile but was also
sampled. Samples were collected from these stockpiles, as described below, and analysed for
heavy metals, TPH, BTEX, and PAH.

Samples were collected from stockpiles containing predominantly soil. One composite sample
(3 point) from each approximate 300 m3 was collected. Stockpiles SP2, SP8, SP12, SP13, SP14,
SP15, SP16, SP18 and SP19 consist of concrete slabs or brick (SP15 only) will be recycled and
either retained on site or taken off site for recycling.

The results of laboratory analysis indicated that the concentrations of contaminants of concern
were within the assessment criteria.

The stockpile samples were also submitted to a laboratory to determine whether any asbestos
fibres were present in the samples. Asbestos (chrysotile) was only found in the sample from
stockpile SP1. URS stated:

The stockpile was resampled and 4 representative samples were collected across the 300 m3.
One sample was collected from each quadrant of the 300 m3. Each of these samples returned a
non-detect result for asbestos. No asbestos cement fragments were identified in SP1.

3.2.3 Asbestos Survey
URS described the asbestos survey as follows:

The asbestos assessment followed the approach outlined in the ACLCA Code of Practice (draft
February 2002). Sampling was undertaken by test pits such that observations of any suspect
potential AC materials can be made. The sampling program was extended by a walk-over
inspection of the whole site by an asbestos specialist. An outcome of the walk-over inspection
was the inclusion of a further 2 test pits (TP27 and TP28) in a location where some demolition
material had been spread, adjacent to the eastern boundary of the site.

An asbestos survey was conducted by Hibbs & Associates Pty Ltd (Hibbs) on 19 and 20 July
2002. To assist with the survey Hibbs divided the site into assessment zones. The survey
identified the following issues:

¢ Fragments of bonded asbestos cement sheeting were noted at various locations around
the site including within the assessment zones No. 1,4,5. .. .

¢ Some demolition rubble mixed with soil was spread across the eastern area of the site
(grid location A3 — AS) adjacent to the site boundary. Cement bonded asbestos
fragments were observed in this material.

C. M. Jewell & Associates Pty Ltd
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A copy of the summarised results of the asbestos survey is included in Appendix C. The
delineated arcas of concern, with respect to asbestos, are shown on Figure 3.

3.3 Soil and Groundwater Sampling, August 2002
3.3.1 Soil Sampling

Twenty-four boreholes (identified as BHO1 to BH24) were drilled and sampled to delineate the
TPH contamination found in the soil samples collected from test pits in July 2002. The
boreholes were drilled within and around the large excavated area on the site, which was a result
of previous partial remediation of the site. The samples submitted for analysis are summarised in
Table 3. A copy of the summarised laboratory results is provided in Appendix C; sample
locations are shown on Figure 2.

TABLE 3

Analysis Schedule — August 2002
Sample Analyte
BH1/2.3-2.5
BH2/2.5-2.7
BH3/1.0-1.2
BH3/3.0-3.2
BH4/3.2-3.4
BH5/1.8-2.0
BHS8/3.7-3.9
BH9/2,0-2.2
BH10/1.0-1.2
BH11/1,0-1,2
BH12/2.2-2.3
BH13/0.8-1.3
BHI14/2.0-2.2
BH15/1.3-1.5
BH16/1.0-1.2
BH17/04-0.7
BH18/3.3-3.5
BH20/2.0-2.2
BH21/1.8
BH?22/2.5-2.7
BH23/1.3-15
BH24/0.8-1.0

TPH/BTEX

The results of laboratory analysis indicated that the concentrations of TPH and BTEX were
within the assessment criteria for all samples, except for the following:

o TPH C,-Cy (4134 mg/kg) in sample BH2/2.5-2.7;

» TPH C,-C;; (4751 mg/kg) in sample BH5/1.8-2.0;

e TPH C,;-C,; (1774 mg/kg) in sample BH14/2.0-2.2;

e TPH C,-C, (1320 mg/kg) in sample BH15/1.3-1.5;

s  TPH C,-C, (13,227 mg/kg) in sample BH18/3.3-3.5; and

o TPH C,;-Cy (1129 mg/kg) in sample BH20/2.0-2.2.

TPH C,C;, concentrations also exceeded the assessment criterion in samples DUP09
(3524 mg/kg TPH C,-C,) and DUP10 (5833 mg/kg TPH C,-C,.), which were duplicate
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samples of BH2/2.5-2.7. Sample DUPO7 (10,795 mg/kg TPH C,-C,¢), a duplicate of sample
BHS5/1.8-2.0, also contained TPH C,-C,4 at a concentration exceeding the assessment criterion.

The TPH (C,,-C,;) concentrations exceeding the assessment criterion were found in soil samples
collected from boreholes located in the western and southern end of the pit area. Furthermore,
these soil samples were collected from close to or at the depth of the water table. URS noted that

the analytical results were consistent with olfactory indications of contamination noted in the
field.

URS also noted that:

No observations of impact (i.e. odour) were made in the boreholes completed just beyond the
northern boundary of the pit (BH3, BH4, BH7 and BHS8). The analytical results of the soil
samples supported these observations with TPH concentrations below the laboratory detection
limit. Further towards the middle and eastern end of the pit, soil samples were found to be above
the laboratory limit of detection but below the guideline value of 1000mg/kg.

3.3.2 Groundwater Sampling

Boreholes BHO3, BHOS5, BH12, and BH18 were completed as groundwater monitoring bores and
identified as MW2, MW3, MW4, and MW1, respectively. Monitoring bores MW1 (BH18) and
MW?2 (BHO03) were installed downgradient of the pit, while the other two bores were installed
within the pit. Monitoring bore MW3 (BHO0S5) was installed close to the location of test pit TP23,
whilst MW4 (BH12) was installed in the eastern upgradient end of the pit. Groundwater was
sampled from these boreholes on 28 August 2002 and submitted for analysis for TPH and BTEX.
A copy of the summarised laboratory results is provided in Appendix C. The locations of test
pits completed as groundwater monitoring bores are shown on Figure 2,

The results of analysis indicated that BTEX concentrations were below the limit of reporting for
all samples. The TPH concentration in the sample collected from MW2 was below the limit of
reporting, whilst the TPH concentrations in the remaining bores were relatively high, as follows:

o TPH C,-C, (43 pg/L) and TPH C,~C,; (72,333 pg/L) in sample MW 1;
¢ TPH C,-C, (39 ug/Ly and TPH C,-C,, (28,659 pg/L) in sample MW3; and
o TPH C;-C, (<20 pg/L) and TPH C,;-C4, (25,887 pg/L)) in sample MW4,

Furthermore sample DUP19, a duplicate sample of MW1, also contained high concentrations of
TPH (132 pg/L TPH C-C, and 115,182 pg/L. TPH C,,-C,).

34 Soil Sampling, September 2002

Another fourteen test pits (identified as TP100 to TP113) were excavated in September 2002, in
order to further delineate the TPH contamination in the vicinity of the pit. At least one sample
from each pit was submitted for laboratory analysis for TPH. The samples submitted had
generally been collected from a depth of between 3 and 4 metres, the approximate depth at which
the TPH contamination was identified in the August 2002 sampling. A copy of the summarised
laboratory data is included in Appendix C, whilst sampling locations are shown on Figure 2.

The results of laboratory analysis indicated that TPH concentrations for all samples were within
the assessment criteria and below the limit of reporting.
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3.5  Discussion of Results
URS provided the following discussion of results.

Based on all the available information from the retained historical data (1991-1998) and the 2002
data the following applies:

e All heavy metal analysis reported concentrations below the NEPM HIL D with the
exception of a lead sample at TPO2. The concentration however is not greater than 250%
of the guideline and is therefore not identified as a contamination ‘hot spot’ in
accordance with the NEPM guidelines.

e All samples analysed for OC/OPs, VHCs, cyanide, sulphates and phenols were either
below the relevant criteria or below the level of reporting by the laboratory.

¢ Several samples selected for PAH analysis reported low concentrations of PAHs,
however, there were no exceedances of NEPM HIL D for either total PAH or
benzo(a)pyrene.

s The investigations were able to establish the general trend for the location of TPH
impact within the site. Borehole samples taken from inside the main pit on site such’as
BH2, BH3, BH14, BH15 and BH20 and one location at the western end outside the pit,
BII18, all indicated TPH concentrations in excess of the relevant guidelines. The western
end of the main pit appears to be the key area of TPH impacted material.

s No observations of impact (i.e. odour) were made in the borcholes completed just
beyond the northern boundary of the pit (BH3, BH4, BH7 and BHS8). Similarly, the
analytical results of the soil samples supported these observations in that the results were
below the laboratory detection limit. As such, it is considered that the extent of any
source and/or impact has been established in this area. Further towards the middle and
eastern end of the pit, soil samples were found to be odorous and above the laboratory
limit of detection but below the guideline value of 1000 mg/kg.

o TPH results outside of the pit at the western end reported concentrations below the limit
of reporting by the laboratory. The absence of concentrations of TPH does not
correspond to the presence of hydrocarbon odour during investigations. The laboratory
had been requested to reanalyse a percentage of the samples to confirm the TPH results.

¢ Samples analysed for TPH/BTEX or only TPH indicate several samples below the
relevant guidelines and/or below the level of reporting from the laboratory.

URS considered that removal of asbestos cement fragments could be undertaken by hand picking
followed by inspection by a suitably qualified asbestos consultant.

URS also noted that:

On the basis of the limited presence of asbestos fibres in SP1 (1 sample returned positive
detection out of a total of 5 samples), it is considered reasonable to retain the stockpile on site as
backfill. As a precautionary measure the stockpile should be placed beneath building slabs
and/or pavements and that suitable control and contingency measures are taken to minimise dust
generation during the relocation of the stockpile.

The groundwater results indicated TPH to be present in three wells (MW1, MW3 and MW4),
however [the sample from] MW2 [had] concentrations below the limit of reporting by the
laboratory. This indicates that the TPH contaminated water is present within the main pit and
flowing . . . in a westerly direction out of the pit. The results for MW2 and the analyses and
observations made during the soil investigations, has shown no evidence of TPH contamination
to the north of the pit.
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3.5.1 Auditor’s Comments

The Auditor reviewed the report concerned and considers that the course of action proposed by
URS was appropriate.

4.0 REMEDIAL AND VALIDATION WORKS

4.1 Pre-Remediation Works

4.1.1 Hydrocarbon-Impacted Area
To further delineate the extent of hydrocarbon impact, and to assess the areas requiring
remediation, two additional rounds of drilling and sampling were conducted in and around the
area of concern. Drilling was carried out between 12 and 24 April 2003,

Seven boreholes (identified as BH100 to BH106) were drilled to a depth below the water table or
to bedrock, in the area to the east of the existing excavation. The boreholes were logged and
photoionisation readings recorded; a total of twenty-one soil samples were submitted for
laboratory analysis for TPH and BTEX. Samples were collected from both above and below the
water table.

The results of analysis indicated that the concentrations of the contaminants of concern in all
samples were within the assessment criteria.

Because elevated TPH concentrations had previously been recorded in monitoring well MW4,
four boreholes (identified as BH107 to BH110) were drilled in the vicinity of this well. A total

of fourteen samples collected from these boreholes were submitted for analysis for TPH and
BTEX.

The results of analysis indicated that the concentrations of the contaminants of concern in all
samples were within the agsessment criteria.

During the second round of drilling, fifteen boreholes (identified as BH111 to BH114, BH201 to
BH209, MW05, and MWO05A) were drilled; two (MWO05 and MWO5A) were completed as
monitoring wells. URS noted that this round of drilling was designed to provide:

an accurate estimate of the depth of hydrocarbon impact within the remediation area at the
western end of the existing excavation.

During this round of sampling a total of fifty-two samples were analysed for TPH. Samples
collected from all boreholes except BH207, BH208, BH209, and BH114 were also analysed for
BTEX.

The results of analysis indicated that the concentrations of the contaminants of concern were
within the assessment criteria for all samples with the following exceptions:

e TPH C,;-C,, (1432 mg/kg) in sample BH203 2.5-2.9;

s TPH C,,-C,, (1066 mg/kg) in sample BH205 1.9-2.3;

e TPH C,,-C,, (1277 mg/kg) in sample MWO5SA 2.3-2.7; and

e TPH C,;-C,, (5474 mg/kg) in sample BH208 1.0-1.4;

The sampling locations are shown on Figure 4, whilst a copy of the summarised laboratory data
is provided in Appendix C.
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4.1.2 Lead-Impacted Area
URS carried out some initial soil sampling in July 2002 to supplement historical data and to help
fill in areas where historical data were for various reasons no longer useable. Of the samples
analysed for heavy metals, one - identified as TP02/0.2-0.4 (1880 mg/kg lead) — contained lead
at a concentration exceeding the investigation criterion.

URS undertook further investigations in 2003 to delineate the elevated lead concentration
detected at test pit TPO2. Sampling 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) via hand augering and test pitting. A total of eighty-six samples collected from these
sampling locations were analysed for lead; the following samples contained lead in
concentrations exceeding the NEPM ‘D’ guideline:

e TP02/0.5-0.6 (1880 mg/kg lead);

o TP02/1.0-1.1 (6600 mg/kg lead);

e HA202/0.4-0.5 (2940 mg/kg lead);

o HA204/0.2-0.3 (1430 mg/kg lead);

» HA204/0.6-0.7 (2460 mg/kg lead);

o HA204/1.0-1.1 (5100 mg/kg lead);

e HA207/0.2-0.3 (1460 mg/kg lead);

s HA207/0.6-0.7 (1340 mg/kg lead);

e HA207/1.0-1.1 (5130 mg/kg lead),

¢ HA208/0.6-0.7 (3370 mg/kg lead);

o TP202/0.5-0.6 (2330 mg/kg lead);

e TP204/0.5-0.6 (1660 mg/kg lead);

. TP206/0.5-0.6 (1390 mg/kg lead);

e TP207/0.5-0.6 (6460 mg/kg lead),

e TP207/1.0-1.1 (1900 mg/kg lead);

e TP212/1.0-1.1 (3730 mg/kg lead);

¢ TP302/0.5-0.6 (2810 mg/kg lead); and

o TP303/1.0-1.1 (1780 mg/kg lead).

In addition, the following samples contained lead in concentrations exceeding the NEPM ‘E’
guideline:

e HA201/0.2-0.3 (819 mg/kg lead);

e HA202/0.2-0.3 (749 mg/kg lead),

¢ HA205/1.0-1.1 (999 mg/kg lead);

e  HA206/0.6-0.7 (764 mg/kg lead);

s HA208/1.0-1.1 (716 mg/kg lead);

e TP202/1.0-1.1 (631 mg/kg lead);
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e TP204/1.0-1.1 (1080 mg/kg lead); and
e TP205/0.2-0.3 (614 mg/kg lead).

The sampling locations are shown on Figure 5, whilst a summary of the laboratory results is
provided in Appendix C.

4.1.3 Groundwater Sampling
URS carried out groundwater sampling of monitoring wells MWO01 to MW04, on 28 August
2002, and re-sampled those bores on 3 December 2002. Monitoring wells MWO05 and MW05a
were sampled on 9 May 2003. All samples were analysed for TPH and BTEX; BTEX
compounds were below the limit of reporting in all samples. The results of TPH analysis for the
three rounds of sampling are summarised in Table 4,

TABLE 4
Results of TPH Analysis — Groundwater Samples
(ng/L)
: TPH Cqg~ TPH C14- TPH Cp9- TPH Cqyp-
Sample Date TPH Cg-Co C1a Cag Caq Caq
MWI1 28-Aug-02 43 17,000 53,200 2090 72,290
MW2 28-Aug-02 <20 <50 <100 <50 ND
MW3 28-Aug-02 39 5830 21,200 1590 28,620
MWw4 28-Aug-02 <20 42350 20,700 937 25,887
DUP19* 28-Aug-02 132 26,800 84,800 3450 115,182
MW1 03-Dec-02 <20 5650 14,900 896 21,446
MW2 03-Dec-02 <20 <50 <100 <50 ND
MW3 03-Dec-02 <20 2770 17,000 1800 21,570
MW4 03-Dec-02 <20 1260 6410 1160 8830
MWO05 09-May-03 <20 243 1800 224 2267
MW05a 09-May-03 <20 2680 9190 1160 13,030

*  Duplicate of MW1
ND Not detected

Locations of the monitoring wells are shown on Figure 4.

4.2  Remediation/Validation Objectives
4.2.1 Objectives '
The remediation objectives as stated by URS were:

» to make the site suitable for the proposed residential [use] with minimal soil access and open
space land areas surrounding the building areas;

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

» confirmation that hydrocarbon impacted soil identified during environmental assessments
are remediated to a level appropriate for the proposed land use of the site;

o compliance with regulatory and legislative requirements; and

» compliance with RCC Contaminated Land Policy, 1999.

4.2.2 Auditor’s Comments
The Auditor reviewed the remedial action plan and amendments and considered that the

proposed remediation was technically feasible and was appropriate to render the site suitable for
the proposed use.
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4.3 Remedial Works

4.3.1 Works Completed
Cardinal Project Services (Cardinal) carried out remedial works from December 2002 to March
2003, whilst J A Bradshaw Pty Ltd (JAB) undertook remedial works from 7 July to 9 September
2003. JAB was supported by Responsive Environmental Solutions (RES). Hibbs and Associates
Pty Ltd (Hibbs) and URS supervised the works.

The remedial works are described in detail below.

4.3.2 Remediation of TPH-Impacted Area
Prior to the commencement of remedial works within this area, an exclusion zone was
established in order to contain the related excavation, stockpiling and operational processes and
to prevent contamination of validated areas of the site. Remediation of the area impacted by
petroleum hydrocarbons commenced on 7 July 2003.

The remedial excavation was progressed using a ‘strip mining’ procedure. Separate stockpiles
were established, to receive material designated as ‘contaminated’, ‘suspect’, and ‘clean’. The
strip mining procedure involved:

s removal and stockpiling of overburden as suspected clean material;
¢ cxcavation of hydrocarbon-impacted material; and

» segregation of impacted material into suspect and contaminated stockpiles, on the basis of
visual and olfactory observations together with photoionisation detector (PID) readings,

The final remediated zone comprised two distinct areas: namely, the main excavation, which
included the hot spot located at Borehole BH15, and an area targeting the hot spot centred on Z3-
8. The remedial areas are shown on Figure 4.

URS noted that, with the inclusion of the area around the BH15 excavation (approximately 30
square metres), the main excavation covered an area of approximately 1000 square metres. The
length of the walls was estimated to be approximately 170 metres. The excavation around Z3-8
was estimated at 50 square metres with a linear wall length of approximately 40 metres.

The remedial excavation often extended below the water table, which according to URS was
‘elevated due to heavy rains prior to the remediation’. Material above the impacted zone
consequently slumped into the base of the excavation. In an effort to control this slumping and
reduce ingress of groundwater, only a small area was excavated in each progressive strip. A
validation sample was collected from the base of the strip prior to backfilling to a level above the
water table in order to prevent the excavation collapsing.

When strip mining, in order to minimise the risk of cross~contamination, each strip overlapped
the preceding adjacent strip. This overlap was considered necessary to ensure the removal of all
impacted material.

4.3.3 Remediation of Stockpiles and Areas Impacted by Asbestos-Containing
Material (ACM)
The proposed method for remediating the areas impacted by ACM included the foliowing.

» Excavation, via a surface scrape, of at least a 300-millimetre layer of soil and demolition
materials containing ACM fragments over the area where demolition waste had been
spread. Any ACM fragments visible at the base of the excavation were to be removed
manually. All ACM was to be disposed of at a licensed landfill.
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o FExcavation and off-site disposal of soil stockpile SP7, where ACM fragments had been
observed. Any ACM fragments visible at the base of the excavation were to be removed
manually.

e A visual inspection of the entire surface prior to validation of the excavation base for
asbestos fibres, and subsequent validation sampling on a 20-metre grid spacing.

Excavation of Fill Containing ACM Fragments
Fill material containing ACM had previously been identified along the ecastern boundary of the
site adjacent to Dangar Street. This area was excavated to a depth of between 0.3 and 1 metre,

the depth to the natural sands, with the volume of excavated material estimated at 600 cubic
metres.

Removal of Stockpile SP7

Stockpile SP7, which had an estimated volume of 30 cubic metres, was excavated and disposed
of off site. Fragments visible at the stockpile footprint were removed manually.

Building Survey

Hibbs carried out a Hazardous Building Survey to assess whether it was necessary to remove
additional materials from the buildings prior to their demolition. Minor quantities of asbestos
containing materials were identified within the buildings; these included:

¢ one localised area of flat asbestos cement (AC) sheeting as wall panelling;
e two AC downpipes; and

e AC fragments in localised areas within the former recreation building.

As noted by URS:

Assessment of ACM on the site was assisted through previous asbestos removal works
completed in 1995 by the STA. Previous reporting by D&M (1995) compiled details of the
asbestos removal program . .. . A report issued by SKP (1991) identified asbestos containing
materials in several structures at the site. The sketch included in Appendix L [URS] illustrates
the buildings comprising ACM. Verification of the removal of the identified ACM was provided
by New Environment Pty Ltd. The asbestos removal works undertaken in 1995 was supported
by a visual inspection and air monitoring for asbestos fibres.

Remediation of Stockpiles SP2 and SP19

During the sorting of on-site stockpiled materials into sandstone/concrete and residual sand/fill,
Cardinal observed AC building materials within stockpile sectors SP2 and SP19. These
materials had not been visible during previous inspection of the stockpiles. URS and Hibbs
visited the site on 3 February 2002 to inspect these AC materials. Given the small quantity of
AC materials in the stockpile, it was assessed that the sorting process could continue, and any
ACM fragments would be removed by hand. Trained personnel, utilising appropriate
environmental and health protection measures, removed the ACM, which was stored
appropriately on site, prior to off-site disposal.

Soil separated from stockpiles SP2 and SP19 was subsequently sampled and analysed for
asbestos fibres, in order to validate the material for on-site re-use. Hibbs inspected the areas
underlying SP2 and SP19 for ACM. The area was sampled and analysed for ashestos fibres to
ensure that no cross-contamination of soil had occurred on the site.
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The separation process ultimately produced:
e concrete and sandstone, which was crushed and re-used on site;
e two stockpiles (identified as SP-A and SP-B) of residual sandy material; and
o ACM, which was stored appropriately, prior to disposal.

About 16 bags of ACM fragments and five large (1-metre) sections of suspected asbestos pipe
were subsequently removed off site for disposal.

URS noted that ACM fragments were collected manually from the locations, as previously
advised by Hibbs. All manual collection was carried out under the supervision of Hibbs, and the

material was either placed in polythene bags or wrapped in polythene sheeting before being
transported off site to an appropriately licensed landfill facility.

4.3.4 Remediation of Lead-Impacted Area
Remedial excavation of the lead-impacted area around test pit TP207 was conducted on 15
August 2003. The remedial excavation measured 4 metres by 3 metres and was 1.8 metres deep,
the depth at which natural sands were encountered. The excavated materials were stockpiled and
covered with black plastic sheet in Part 2 of the Lot. As the materials are no longer located on
Part 1 of the Lot, they will not be dealt with further in this audit, but will rather be addressed in
the Stage 2 audit.

4.3.5 Auditor’s Comments :
The Auditor visited the site twice during remediation. A member of the Auditor’s support team
attended on another occasion, URS staff maintained full-time supervision of remediation. The

Auditor is satisfied that the remediation contractors carried out their work in an appropriate
manner.

44  Validation Program
4.4.1 Validation of TPH Remedial Area

A total of sixty-four validation samples (identified as EXB-01 to EXB-64) were collected from
the base of the excavation, and a further forty-eight validation samples (identified as EXW-01 to
EXW-48) were collected from the walls of the excavation. All samples were analysed for TPH,
URS noted that sampling density was greater where volume of groundwater ingress and degree
of excavation collapse were greater. Wall samples were collected from the depth of greatest
identified impact. The sampling locations are shown on Figure 6, and a copy of the summarised
laboratory data is provided in Appendix C.

Analysis results indicated that the following samples contained TPH in concentrations exceeding
the assessment criteria:

e EXW-04 (2383 mg/kg TPH C,;-Cs);

o EXW-05 (2008 mg/kg TPH C,~C,,);

o HEXW-20 (1218 mg/kg TPH C,-C,/);

o EXW-28 (8570 mg/kg TPH C,,-C,);

o EXW-41 (3090 mg/kg TPH C,;-Cs5);

o EXB-04 (1734 mg/kg TPH C,-Cy():

o EXB-09 (1744 mg/kg TPH C,;~C,(); and
o  EXB-60 (1074 mg/kg TPH C,;~C,).
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URS indicated that the areas around these samples were re-excavated with the exception of
sample location EXB-60. Sample locations EXW-18, EXW-35, EXW-37, EXW-47 were also
excavated.

In addition to the primary validation samples, URS also collected nine spot check samples,
which targeted elevated analytical validation results. This process involved re-excavation of the
material at the location and the collection of a base sample and two wall samples. The nine spot
check samples included three base samples (identified as SCB-01 to SCB-03) and six wall
samples (identified as SCW-01 to SCW-06). The samples were submitted to the laboratory to be
analysed for TPH. The locations of spot checks 1, 2, and 3 are shown on Figure 6.

Once all remedial works at the TPH remedial area were completed, the surface of the area was
scraped (to a depth of approximately 75 millimetres) with an excavator. Eight validation
samples (SS-01 to SS-08) were collected over this area on a 20-metre grid, and submitted for
laboratory analysis for TPH. A figure showing these sample locations is included in Appendix
C. The results of laboratory analysis are also included in Appendix C.

The material obtained during the surface scrape was stockpiled, sampled and validated for re-use
beneath the building footprints, and covered with 0.5 metre of clean material. The material was
placed in Cell 6, the location of which is shown on Figure 9.

The results of analysis indicated that TPH concentrations in all samples were within the
assessment criteria.

Figure 7 shows TPH validation sampling locations for the balance of the site. Results of
laboratory analysis for these samples are provided in Appendix C.

4.4.2 Validation of Stockpiled Materials
Material excavated from the TPH remediation area was, as mentioned previously, stockpiled as
either Contaminated, Suspected Contaminated, or Believed Clean. The Contaminated and
Suspected Contaminated materials were initially sampled at a rate of one sample per 100 cubic
metres. The Believed Clean materials were sampled at a rate of between one in 10 and one in 25
cubic metres.

If analysis results for Suspected Contaminated materials were not within the assessment criteria,
the material was classified and then transported off site. If the materials were within the
assessment criteria, the material was re-sampled by URS at a rate of one sample per 25 cubic
metres. If these results also met the assessment criteria, the material was placed beneath building
footprints and covered with at least 0.5 metre of clean material. This material was placed into
placement cells 1 to 4; their location is shown on Figure 9.

Furthermore URS noted that:

Clean material was stockpiled adjacent to the excavation and sampled. At times during the
excavation period, due to a lack of alternative backfill being readily available, this clean
stockpiled material was reused as backfill prior to the receipt of laboratory results. Records were
kept of the placement of this material in the event that the analytical results indicated that the
material did not meet the Remediation Guideline. If the material exceeded the Remediation
Guideline it was subsequently re-excavated and sent for off-site disposal.

All materials removed off site for disposal were classified JAB/RES as Solid Waste.
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4.4.3 Validation of Lead Remedial Area
Following completion of the remedial excavation around test pit TP207, four validation samples
(identified as EXW-101c to EXW-104c) were collected from the walls of the excavations, and
one validation sample (identified as EXB-101) was collected from the base of the excavation.
The five samples were submitted for laboratory analysis for lead. URS noted that the wall
samples were collected at depths between 1 and 1.5 metres. The sampling locations are shown
on Figure 5, and the summarised laboratory results are provided in Appendix C,

Analysis results indicated that lead concentrations in the validation samples were all within the
assessment criterion, which, because in the final development this area will be covered by a
building, is the NEPM ‘D’ guideline.

4.4.4 Other Lead-Impacted Areas
During sampling and analysis of material for the purpose of VENM classification, RES
identified some stockpiled and in-situ material that contained lead in concentrations that
exceeded the assessment criterion for open space use. The samples representing this material
included 41.3 level S1, 41.3 level S2 (960 mg/kg lead), 41.3 level S3, 41.3 level S4, and Road 2-
05 (960 mg/kg lead).

The material was within the assessment criterion for the areas beneath the proposed building
footprints.

The material was subsequently buried beneath the proposed building footprints, above the water
table, and covered with a layer of clean fill material. The material was placed into placement
cells 5 and 8, as shown on Figure 9,

4.4.5 PAH-Impacted Areas

During sampling and analysis of material for the purpose of VENM classification, RES
identified some stockpiled and in-situ material that contained PAH in concentrations exceeding
the assessment criterion for open space use.

The material was within the assessment criterion for the areas beneath the proposed building
footprints.

The material was subsequently buried beneath the proposed building footprints — above the water
table — and covered with a layer of clean fill material. This material was placed into placement
Cell 7, which is shown on Figure 9.

The PAH validation sampling locations are shown on Figure 8. A copy of the summarised
laboratory data is provided in Appendix C.

4.4.6 Validation of Areas and Stockpiles Containing ACM
Excavation of Fill Containing ACM Fragments
Following excavation of the fill material containing ACM along the eastern boundary of the site,
four validation samples (identified as AS-Z1-01 to AS-Z1-04) were collected from the base of
the excavation and submitted for analysis for asbestos. Validation sampling together with a
detailed visual inspection of the final excavation, carried out by Hibbs, was used to assess
whether the ACM had been adequately removed.

Asbestos was not detected in the samples analysed.

Validation of Stockpile SP7
Following removal of the stockpile, Hibbs carried out a detailed visual inspection of the
stockpile footprint, and reported that the material had been removed satisfactorily.
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Validation of Stockpiles SP2 and SP19

As mentioned above, the residual sandy material, which resulted from separation of ACM,
concrete, and sandstone from stockpiles SP2 and SP9, was set aside in two stockpiles, namely
SP-A (the larger stockpile} and SP-B (the smaller stockpile). Sampling of this material was
undertaken at a rate of approximately 1 sample per 400 cubic metres, resulting in the collection
of fourteen validation samples (identified as SPA 01 to SPA_14) from stockpile SP-A and two
validation samples (identified as SPB_01 and SPB_02) from SP-B.

Furthermore, four validation samples (identified as SP-BASE 01 to SP-BASE 04) were
collected, on a 20-metre grid, over the footprint of the stockpile segregation work zone.

Asbestos was not detected in any of the samples analysed.
The asbestos validation sampling locations are shown on Figure 3.

4.4.7 Validation of Moriah Daycare Area
URS noted the following in relation to the construction of the Moriah Daycare Centre.

Following acquisition of Lot 202 by Sir Moses Montefiore Jewish Home in 1998, the Moriah
College entered a sub-lease agreement with Sir Moses Montefiore Home. Moriah commenced
planning for the construction of the daycare centre in early 1999. A survey completed by Proust
and Gardner of Lot 202 on 1 July 1999 illustrated an extensive stockpile of rubble material in the
south-east corner of the site (refer Appendix D [URS]) located in part of the area presently
occupied by the Moriah Daycare centre. A note on the survey drawing indicates that excavation
activities were underway at the time of the survey. It is assumed that these works were
associated with the development of the Moriah Daycare centre as it is understood that no other
earthworks were completed on the Montefiore property until 2002. The Proust and Gardner
survey undertaken in September 2002 (refer Appendix E [URS]), illustrates the boundaries and
features of the finished daycare centre,

URS understands that the building pad forming the base of the daycare centre was constructed of
rubble sandstone and concrete materials, which were likely to have been stockpiled in the
vicinity of the daycare centre. The building pad is raised and the batters of the underlying
materials are exposed. The materials forming the building pad are similar in nature to the
materials which were previously in a stockpile located directly adjacent to the Daycare centre.
these stockpiles were characterised and validated through an investigation completed by URS in
2002, ...

From previous reporting by Dames & Moore, URS compiled a summary of validation
information related to the area occupied by the Moriah Daycare centre which indicated that:

e observations during the excavation of Zone 5 in 1995 indicated that the extent of
contamination was niinimal;

s over-excavation was completed to provide an increased level of confidence that no
significant additional pockets of petroleum hydrocarbon were present in these areas;

» the excavation extended to bedrock;

o a total of 4 validation samples were collected from the bedrock surface and walls of the
excavation;

e concentrations of TPH (C1g-C3g) detected in the validation samples ranged from less than
the laboratory reporting limit of 250 mg/kg to 700 mg/kg; and

o re-instatement of the excavation was completed with validated reused site soil materials.
These materials were also backfilled in other site excavations and the stockpiles were
sampled at a ratio of no less than 1 sample per 200 m3. The samples were analysed for |
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concentrations of TPH and BTEX. A total of 42 samples were applicable to the reused
materials. Statistical analysis was completed on the data set and the 95% UCL for TPH
(C10-Cag) was calculated to be 476 mg/kg and the maximum concentration was 980 mg/kg.

URS noted that although it was not possible to confirm the source of the backfill materials used
to establish the building pad of the Daycare centre, survey data suggest the materials probably
came from stockpiles directly adjacent to the development area. URS validated these stockpiles
in 2002 as suitable for standard residential use with access to soil.

URS also stated that the following factors further validate the suitability of the Moriah Daycare
for its current use.

The areas understood to be available to the visitors of the daycare centre include the main
building and the playground to the rear of the building. It is understood that the underlying
backfill material has been covered with a variable thickness of topsoil and subsequently artificial
grass, landscaping or paving was placed overlying the topsoil to create a playground. As such,
access to the underlying backfill material is restricted.

4.4.8 Air Monitoring

Hydrocarbon Remediation

Environmental Resources Management Australia Pty Ltd (ERM) managed air monitoring for
JAB during the hydrocarbon remediation works. Air monitoring involved the use of a high
volume air sampler on three separate sampling events (18, 16, and 24 July 2003) and the use of
two dust deposition gauges for the duration of the hydrocarbon remediation works (iwenty-five
days). One dust deposition gauge was placed on the west site boundary and one on the east site
boundary.

The results of the monitoring indicated that the dust concentrations during the monitoring period
were within acceptable levels.

ACM Remediation

Hibbs carried out collection and analysis for airborne respirable asbestos fibres in accordance
with the WorkSafe Australia Guidance Note on the Membrane Filter Method for Estimating
Airborne Asbestos Dust (NOHSC:3003, 1998).

Sampling was carried out in December 2002, during remediation of SP7 and fill containing
ACM adjacent to Dangar Street, and also over the period 3 to 28 February 2003 during the
sorting of stockpiles SP2 and SP19.

The monitoring results indicated that the levels of airborne respirable fibres were below the
reporting limit (<<0.01 fibres/ml) during the monitoring program.

4.4.9 Auditor's Comments
Regular liaison was maintained with URS throughout remedial work. Significant variations in
expected conditions, and the means of dealing with them, were discussed.

The Auditor visited the site twice during the course of remediation, and a further visit was
carried out by a member of the Auditor’s support team. The Auditor is satisfied that the
procedures adopted by URS and Hibbs during remediation were adequate to ensure effective
validation, and to protect worker and public health and safety.

C. M. Jewell & Associates Pty Ltd
Water & Environmental Management
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4.5 URS’s Conclusions
URS concluded the following:

On the basis of the results of the remediation validation sampling, monitoring and visual
validation inspections, URS concludes that the Part 1 area of Lot 202 King Street, Randwick has
been remediated in accordance with the RAP (URS, 7 February 2003) and the NSW EPA
Accredited Auditor’s requirements for this portion of the site. Part 1 has been defined by a
survey undertaken by a licensed registered survey[or] and is included as Appendix A [URS].

Validation of the hydrocarbon remediation has been achieved through sampling and laboratory
analysis. URS considers that hydrocarbon impacted materials have been remediated in
accordance with the RAP and that the residual surfaces satisfy the NSW EPA Service Station
guideline, as adopted for the remediation guideline. The 95% UCL of average TPH
concentration satisfies the adopted remediation guideline for data sets compiled for either the
hydrocarbon remediation area, or for the whole of the Part 1 area.

Remediation of the hydrocarbon impacted material has removed the source of the ongoing
groundwater contamination with TPH.

Validation of the lead and PAH remediation has been completed by dividing the respective data
sets into data applicable to either the open space or building footprints. Data relevant to the open
space arcas has been assessed against the NEPM HIL Level E guideline values and conversely,
data relevant to the building footprints has been assessed against the NEPM HIL Level D
guideline values.

Validation of the lead remediation has been achieved through sampling and laboratory analysis.
URS considers that the lead impacted materials have been remediated in accordance with the
RAP Modification (26 August 2003) and that the residual surfaces or backfilled materials satisfy
either the NEPM HIL Level D or Level E guideline in the respective guideline areas.

Validation of the materials impacted with polyaromatic hydrocarbons has been achieved through
sampling and laboratory analysis. The backfilled materials satisfy either the NEPM HIL Level D
or Level E guideline in the respective guideline areas.

Asbestos removal works have been conducted in accordance with the RAP to the satisfaction of
an asbestos specialist, Hibbs. NSW Health has provided a written endorsement of the asbestos
remediation methodology. The review completed by NSW Health stated that “... the risk to
people’s health from asbestos would appear to be so small that it need not be considered further”
and as such, indicates that no unacceptable health risk with respect to asbestos remains.

Off-site disposal of waste materials during the remediation program was undertaken in
accordance with the NSW EPA Waste Guidelines (1999) and the site specific Sydney Water
Trade Waste Agreement.

As a consequence of the remediation and the validation program, Part 1 of Lot 202 as illystrated
in the survey plan attached as Appendix A [URS] is considered to be suitable for the composite
land use of medium density residential with minimal access to soils and open space areas. The
delineation between the medium density residential areas and the open space areas is defined by
the master plan drawings (Rev A, 08/03) as prepared by JJTW, presented as Figure 3 [URS].

URS’s summary statistics for the analytical data for the soil sampling at the site are provided in
Table 5. The samples and data used in validating the site and calculating the statistics below are
included in Appendix C.

C. M. Jewell & Associates Pty Ltd
Water & Environmental Management
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TABLE 5
Summary Statistics of Validation Data
{mg/kg)
Analyte PQL Set Min, | Max, | Mean | C.V 957
) . V. | Gerr
Lead - NEPM ‘D’ Areas <1 | 40 | <1 | 2810 | 3372 | 1.62 48f 3
Lead - NEPM “E’ Areas < | 7 <1 | 749 19763 | 146 32;?'8

Benzo{a)pyrene - NEPM ‘D»’ Areas | <0.5 13 <0.5 6.2 0.87 1.85 257
Benzo(a)pyrene - NEPM ‘E’ Areas | <0.5 39 <0.5 37 0.63 1.01 0.8

Total PAHs - NEPM ‘D’ Areas <] 13 <0.5 61.2 8.65 1.84 1927
Total PAHs - NEPM ‘E’ Arcas <1 | 39 | <05 | 387 | 779 | 093 | 9.8
TPH - Remediation area <250 | 155 | <50 | 1074 { 2054 | o054 | 3108
TPH - Balance of site <050 | 119 | <50 | 900 | 2946 | 049 | 3169
TPH - Backfill <250 | a1 | <50 | 906 | 2934 | ose | 3310

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
Calculated via procedure D (NSW EPA, 1995)
t Calculated via procedure G (NSW EPA, 1995)
Y Calculated via US EPA Non-parametric Jack knife

4.5.1 Auditor’s Comments
The Auditor has reviewed the validation report. Clarification was sought from URS on a number
of issues, and this was provided in written form. Correspondence is attached in Appendix B.
Disposal documentation for materials transported off site has been sighted. The Auditor is

satisfied that remediation was carried out in an appropriate manner, and endorsed the conclusions
of URS.

5.0 COMPLETENESS AND ADEQUACY OF INVESTIGATION

5.1  Initial Sampling Strategy
The strategy adopted by URS to assess and validate existing data, and the sampling carried out to
fill the data gaps so identified, are considered appropriate.

52  Validation Sampling

The number of validation samples taken within the site, together with their distribution, is
considered adequate. These samples provide an adequate level of assurance that concentrations
of contaminants in soil are within the agreed criteria.

5.3  Sampling Procedures

The sampling procedures adopted by URS, as outlined in the assessment and validation reports,
have been reviewed. These procedures are considered to comply with general industry standards
and to be adequate to ensure the integrity of the data set used to assess contamination and
validate remediation on this site.

C. M. Jewell & Associates Pty Ltd
Water & Environmental Management
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5.4 Quality Assurance/Quality Control

The quality assurance and quality control procedures adopted by URS, as outlined in the
assessment/validation reports, have been reviewed. These procedures are considered to comply
with general industry standards and to be adequate to ensure the integrity of the data set used to
assess contamination and validate remediation on this site.

A review of the laboratory QC results presented in the validation report has also been
undertaken. A copy of the QC portion of the auditing checklist has been provided in
Appendix D.

The QA/QC criteria examined in this review included:
e Precision
e Accuracy
o Sensitivity
* Representativeness
e Comparability
o Completeness
e Holding times
o Blanks

The Auditor considers that the overall quality of data and their presentation are of an adequate
standard to support the conclusions he has reached.

3.5 Groundwater Issues

The Auditor considers that hydrocarbon contamination of groundwater has been adequately
remediated, and does not consider that the potential for off-site migration of contamination
originating from the site is an issue of concern.

5.6 Aesthetic Issues

The Auditor does not consider that aesthetic issues are now of concern on this site. Odorous
soils have been effectively remediated.

5.7 Chemical Mixtures

The Auditor does not consider that the potential for chemical mixtures is an issue of concemn on
this site.

5.8  Reporting Standards
Although minor matters requiring clarification were identified in the validation report, the

validation report and underlying RAP generally comply with the NSW EPA’s Guidelines for
Consultants Reporting on Contaminated Sites (1997).

6.0  CONCLUSIONS

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 opportunity for soil
access, or park and open space use as appropriate for the proposed development.

C. M. Jeweil & Associates Pty Ltd
Water & Environmental Management



J0807.12
17 November 2003 Page 29

The Auditor has thus concluded that it is appropriate to issue a Site Audit Statement which
indicates that the site is suitable for use as an aged care and community facility comprising arcas
for residential use with minimal opportunity for soil access, and areas for public open space use.

C. M. Jewell & Associates Pty Ltd
Water & Environmental Management
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Important Information About Your Environmental Site Assessment

These notes have been prepared by C. M. Jewell &
Associates using guidelines prepared by the National
Ground Water Association (NGWA) and other
sources. They are offered to help you in the
interpretation of your Environmental Site Assessment
(ESA) reports.

REASONS FOR CONDUCTING AN ESA
ESAs are typically, though not exclusively, carried
out in the following circumstances:

as pre-acquisition assessments, on behalf of either
purchaser or vendor, when a property is to be
sold;

as pre-development assessments, when a property
or area of land is to be redeveloped or have its
uge changed — for example, from a factory to a
residential subdivision — as a requirement for
development approval,

»  as pre-development assessments of greenfield
sites, to establish “baseline’ conditions and assess
environmental, geological, hydrological
constraints to the development of, for example, a
landfill: and

e as audits of the environmental effects of an
ongoing operation.
Each of these circumstances requires a specific
approach to the assessment of soil and groundwater
contamination. In all cases, however, the objective is
to identify and if possible quantify the risks which
unrecognised contamination poses to the proposed
activity. Such risks may be financial (for example,
clean-up costs or limitations on site use), of physical
(for example, health risks to site users or the public).

THE LIMITATIONS OF AN ESA

Although the information provided by an ESA can
reduce exposure to such risks, no ESA, however
diligently carried out, can eliminate them. Even a
rigorous professional assessment may fail to detect alt
contamination o a site. Contaminants may be present
in areas that were not surveyed or sampled, or may
migrate to areas which showed no signs of
contamination when sampled.

The extent of sampling and subsequent analysis of
soils is necessarily limited, and is generally targeted
towards areas where contaminaticn is considered to be
most likely, based on the knowledge of the site history
and visual observation. This approach maximises the
probability of identifying contaminants; however, it
may not identify contamination which occurs in

unexpected locations or from unexpected sources.

Further, soil, rock and aquifer conditions are often
variable, resulting in non-homogenous contaminant
distributions across a site. Contaminant
concentrations are identified at chosen sample
locations; however, conditions between sample
locations can only be inferred on the basis of the
estimated geological and hydrogeclogical conditions
and the nature and extent of identified contamination.
Boundaries between zones of variable contamination
are often indistinct, and must be interpreted based on
available information and the application of
professional judgement, The accuracy with which
subsurface conditions can be characterised depends on
the frequency and methods of sampling and the
uniformity of subsurface conditions and is therefore
limited by the scope of worls undertaken.

ESA ‘FINDINGS’ ARE PROFESSIONAL
ESTIMATES ,

Site assessment identifies actual subsurface conditions
only at those points where samples are taken, when
they are taken. Data derived through sampling and
subsequent laboratory testing are interpreted by
geologists, engineers or scientists who then render an
opinion about overall subsurface conditions, the
nature and extent of contamination, its likely impact
on the proposed development and appropriate
remediation measures. Statistical tools may be used to
assist in such assessment, but the validity of
conclusions depends entirely on the degres to which -
the original data reflect site conditions. Actual
conditions may differ from those inferred to exist,
because no professional, no matter how qualified, and
no subsurface exploration program, no matter how
comprehensive, can reveal what is hidden by earth,
rock and time. The actual interface between materials
may be far more gradual or abrupt than a report
indicates. Actual conditions in areas not sampled may
differ from predicticns.

Nothing cen be done to prevent the unanticipated, but
steps can be taken to help minimise its impact. For
this reason, owners shouid retain the services of their
consultants through the development stage, to identify
variances, to conduct additional tests which may be
needed, and to recommend solutions to problems
encountered on site.

Document QA-O11  Rev 3/02/2003 CMJ
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SUBSURFACE CONDITIONS CAN CHANGE
Subsurface conditions are changed by natural
processes and the activity of pecple. An ESA report
is based on conditions that existed at the time of
subsurface exploration; decisions should not be based
on an BSA report whose adequacy may have been
affected by time. Speak with the consultant to learn if
additional tests are advisable.

ESA SERVICES ARE PERFORMED FOR
SPECIFIC PURPOSES AND PERSONS

Bvery study and ESA report is prepared in response to
a specific Brief to meet the specific needs of specific
individuals. A report prepared for a consulting civil
engineer may not be adequate for a construction
contractor, or even some other consulting civil
engineer. A report should not be used by other
persons for any purpose, or by the client for a
different purpose, No individual other than the client
should apply a report even apparently for its intended
purpose without first conferring with the consultant.
No person should apply a report for any purpose other
than that originally contemplated without first
conferring with the consultant.

AN ESA REPORT IS BASED ON A UNIQUE
SET OF PROJECT-SPECIFIC FACTORS
Your environmental report should not be used:

* when the nature of the proposed development is
changed - for example, if a residential
development is proposed instead of a commereial
one; ‘

+  when the size or configuration of the proposed
development is altered,

» when the location or orientation of the proposed
structure is modified;

e when there is n change of ownership; or

o for application to an adjacent site.

To help avoid costly problems, refer to your
consultant to determine how any factors which have
changed subsequent to the date of the report may
affect its recommendations.

AN ESA REPORT IS SUBJECT TO
MISINTERPRETATION

Costly problems can occur when design professionals
develop their plans based on misinterpretations of an
ESA. To help avoid these problems, the
environmental consultant should be retained to work
with appropriate design professionals to explain
relevant findings and to review the adequacy of their
plans and specifications relative to contamination
issues.

LOGS SHOULD NOT BE SEPARATED FROM
THE GEOLOGICAL REFPORT

Final borehole or test pit logs are developed by
environmental scientists, engineers or geologists
based upon their interpretation of field logs
(assembled by site personnel) and laboratory
evaluation of field samples, Only final logs are
customarily included in our reports. These logs should
net under any circumstances be redrawn for inclusion
in site remediation or other design drawings, because
drafters may commit errors or omissions in the
transfer process. Although photographic reproduction

. eliminates this problem, it does nothing to minimise

the possibility of contractors misinterpreting the logs
during bid preparation. When this occurs, delays,
disputes and unanticipated costs are the all-too-
frequent result.

To reduce the likelihood of borehole log
misinierpretation, the complete report must be
available to persons or organisations involved in the
project, such as contractors, for their use. Those who
do not provide such access may proceed under the
mistaken impression that simply disclaiming
responsibility for the accuracy of subsurface
information always insulates them from attendant
liability. Providing afl the available information to
persons and organisations such as contractors helps
prevent costly construction problems and the
adversarial attitudes which may aggravate them to
disproportionate scale.

READ RESPONSIBILITY CLAUSES CLOSELY

‘Because an ESA is based extensively on judgement

and opinion, it is necessarily less exact than design
documents produced by other disciplines. This
situation has resulted in wholly unwarranted claims
being lodged against consultants. To help prevent this
problem, model clauses have been developed for use
in written transmittals. These are not exculpatory
clauses designed to foist liabilities onto some other
party. Rather, they are definitive clauses which
identify where your consultant’s responsibilities begin
and end. Their use helps all parties involved
recognise their individual responsibilities and take
appropriate action,

Some of these definitive clanses are likely to appear in
your ESA report, and you are encouraged to read

them closely. Your consultant will be pleased to give
full and frank answers to your questions.

Document QA-O11  Rev 3/02/2003 CMJ
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APPENDIX A

Contaminant Groups



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

Cg - Co Fraction

Cip - Cy4 Fraction
Cis ~ Cag Fraction
ng - C35 Fraction

MONOCYCLIC AROMATIC HYDROCARBONS

Benzene

Toluene
Ethylbenzene

meta-~ & para-Xylene
ortho-Xylene

HEAVY METALS

Arsenic (As)
Cadmium (Cd)
Chromium (Cr)
Copper (Cu)
Lead (Pb)
Mercury (Hg)
Nickel (Ni)
Zinc (Zn)

C.M. Jewell & Associates Pty Ltd
Water and Environmental Management
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Communications with the Auditor



== C, M. Jewell & Associates Py Lt ——

Water and Environmental Management fax transm i < Si on
AB.N. 54 056 283 295 '

P.0O. Box 10, Wentworth Falls, NSW 2782, Australia
1/13 Kalinda Road, Bullaburra, NSW 2784, Australia

Phone (02) 4759 3251 Email postie@cm-jewell.com.au Fax (02) 4759 3257
(International +601 247 59 3251) (International +61 247 59 3257)
Ref: JO807.13 Date: 14 October, 2003 Time: 9:55
To: URS Australia Pty Ttd RS —-g TN C.C.
Attention: Fran Mitchell %%‘QZ\%:“:]\ _)) Attention:
N R N— — T——
Fax No. 8925 5555 From: Chris Jewell Fax No.
I Original to follow: No Total pages including cover: 2

Subject: Lot 202 King Street, Randwick
Fran,

I have carried out a review of your Remediation Validation Report for Part 1 of Lot 202 King Street
Randwick. I have some comments and have noted several issues which require clarification. These are as
follows:

1. In the validation of the TPH remediation area it is noted that the areas around validation sampling
locations, containing concentrations of TPH exceeding the assessment criteria, were re-excavated.
Were these areas revalidated?

2. Could you please show on a figure, the locations of surface validation samples S5-01 to S5-08 which
were collected once all remedial works at the TP remedial area were completed the surface of the
area was scraped.

3. Inthe validation report it is noted that:

Clean material was stockpiled adjacent to the excavation and sampled. At times during the cxcavation period,
due to a lack of alternative backfill being readily available, this clean stockpiled material was reused as
backfill prior to the receipt of laboratory results. - Records were kept of the placement of this material in the
event that the analytical results indicated that the material did not meet the Remediation Guideline. If the
material exceeded the Remediation Guideline it was subsequently re-excavated and sent for off-site disposal.

Was the excavation re-validated when these back{ill materials were re-excavated?

4. URS note that, in the remedial excavation around TP207, the wall samples were collected at depths
between 1 and 1.5 meters yet the highest lead concentration in TP207 was at a depth of 0.5 and
0.6 metres. Please comment

5, Tt was noted during sampling and analysis of material for the purpose of VENM classification, RES
identified some stockpiled and in situ material that contained lead in concentrations that were not
within the assessment criteria for open space use. The samples representing this material included
413 level S1, 41.3 level S2 (960 mg/kg lead), 41.3 level S3, 41.3 level S4, and Road 2-05
(960 mg/kg lead). The material was subsequently buried beneath the proposed building footprints.
Was validation sampling carried on the areas from where the materials were excavated? Please



J0807.13
14 October, 2003 Page 2

comment on the heterogeneity of lead within this material as the original analysis of sample 41.3
Level S2 Dup contained 11.3 g/kg of lead.

6. Please indicate the fate of the stockpile from which sample LSP-04 was collected.

7. During sampling and analysis of material for the purpose of VENM classification, RES identified
some stockpiled and in situ material that contained PAYI in concentrations that were not within the
assessment criteria for open space use. What samples represent the VENM material? Was
validation undertaken for the areas from where the material was excavated?

8. There appears to be some discrepancies between the PAH validation samples shown in Tables 20
and 21 and the samples located in the NEPM D guideline area as shown on Figure 7. Please update
the figure and tables and show all validation samples on the figure where appropriate.

9, Please forward the disposal documentation for Appendix Q.
10. The location of test pit TP204 does not appear to be shown on any figures.

11. Section 6.5.2 of the report notes a further two rounds of drilling and sampling was conducted in
August 2003 to further delineate the extent of hydrocarbon impact and assess the areas requiring
remediation. Should the sampling dates be April 20037

12. In Section 6.5.2 (sub-section Concrete Stockpile Segregation) it is noted that URS and Hibbs visited
the site on 3 February 2002, Should the date be 20037

13. No details have been provided for the groundwater sampling carried out on 9 May 2003. Please
comment.

14. Please provide the co-efficient of variation and indicate the procedure (method) used to calculate the
95% UCL in Table 23.

15. Could you please provide elecironic copies of your figures so that I may adapt them for use in the
SSAR.

16. Please provide all sampling and analysis data and disposal documentation (Kurnell landfill etc) that
relates to the VENM material exported off the site?

For and on behalf of
o C. M, JEWELL & ASSOCIATES PTY LTD

CHRIS JEWELL

C. M. Jewell & Associates Pty Ltd
Water & Environmental Management
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Project No. 51072-001

DOCUMEMNT CONTROL

CM Jewell & Associates Pty Litd Coniral Mo 55

PO Box 10, Daie recelyved: Ry hrd
Wentworth Falls, NSW, 2782 :h:a;.ﬁ\;nﬁjuw : f/j é’;z ;? <
‘ Reuting: 77y

T g

Attention:  Chris Jewell
NSW EPA Site Auditor §EELE

Dear Chris,

Subject: Lot 202 King St
Part 1 Remediation Validation
Response to Auditor’s Queries

1. In the validation of the TPH remediation area it is noted that the areas around
validation sampling locations, containing concentrations of TPH exceeding the
assessment criteria, were re-excavated. Were these areas re-validated?

Yes. Clean materials were typically backfilled in the remediation excavations
prior to the receipt of analytical validation data. This was undertaken as the
cxcavations were generally unstable when left open. In cases where the original
validation samples exceeded the remediation guideline values, the reinstated
backfill was excavated (including clean placed material) and loaded to the
contaminated stockpile, The underlying material was subsequently excavated to
remove the material represented by the failed sample. Similarly, this excavated
material was loaded to the contaminated stockpile and validation sampling was
repeated on the established surface. Examples of where this occurred included
EXB-59 (replaced failed sample EXB-09) and EXB-61 (replaced failed sample
EXB-04). Refer Table 2 (for failed/excavated samples) and Figure 5a illustrates
the failed/excavated samples as a ‘ghosted’ grey sample identification point.

URS Australla Pty Ltd (ABN 45 000 891 800)
Laval 3, 118 Miller Straet

North Sydney, NSW 2060 Australia

Tel: 6128925 5500

Fax: 61 2 8925 5555
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2. Could you please show on a figure, the locations of surface validation samples
S8-01 to SS-08 which were collected once all remedial works at the TPH
remedial area were completed the surface of the area was scraped.

The attached cad file 059.dwg illustrates the location of these surface samples. This figure
will be included in the revised validation report.

3. In the validation report it is noted that: N

“Clean material was stockpiled adjacent to the excavation and sampled. At times
during the excavation period, due to a lack of alternative backfill being readily
available, this clean stockpiled material was reused as backfill prior to the receipt of
laboratory results. Records were kept of the placement of this material in the event
that the analytical results indicated that the material did not meet the Remediation
‘Guideline. If the material exceeded the Remediation Guideline it was subsequently
re-excavated and sent for off-site disposal.”

Was the excavation re-validated when these backfill material materials were re
excavated? '

Yes - The underlying excavation surface was subsequently re-validated following
the removal of the impacted backfill. The only location where the backfill was
originally suspected as being ‘clean’ and then subsequently found to exceed the
remediation guideline value was for original backfill sample identification
CSP-11. Once the material represented by CSP-11 had been re-excavated, the base
of the excavation was re-validated by collection of sample EXB-60.

4. URS note that, in the remedial excavation around TP207, the wall samples were
collected at depths between 1 and 1.5 metres yet the highest lead concentration in
TP207 was at a depth of 0.5 and 0.6 metres. Please comment.

Observations made during the remediation excavation of investigation location TP207
indicated that the wall surfaces from 0.3 m to 1.7 m comprised a hetero genous profile
of sand fill material, containing some brick, concrete and PVC fragments. The |
validation samples (as presented in Table 10) were collected from between

1.0 and 1.5 m bgl. In consideration of the visual heterogeneity of the wall profile, it
was considered appropriate that a representative sample of the wall material would
comprise a composite sample collected across the depth of 1 to 1.5 mbgl. It is,
however, recognised that the depth where the highest concentration was detected was
at 0.5 m bgl and that this depth was not sampled in the validation sampling. However,

SAPROJECTS\G1072W0NCORRESPONDENGRY (23 PART 1 VAL INATION - Al INITARS ALHEQTINRG AAMa Mg Az
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it is not considered that this is an issue of concern on the basis that the nature of the fill
profile was visually heterogenous.

5. Itwas noted during sampling and analysis of material for the purpose of VENM
classification, RES identified some stockpiled and in situ material that contained
lead in concentrations that were not within the assessment criteria for open space
use. The samples representing this material included 41.3 level S1, 41.3 level S2
(960 mg/kg lead), 41.3 level 83, 41.3 level S4 and Road 2-05 (960 mg/kg). The
material was subsequently buried beneath the proposed building footprints.

Was validation sampling carried on the areas from where the materials were
excavated?

Material represented by samples “41.3 level 817, “41,3 leve! 82%, “41.3 level 837,“41.3
level §4” comprised a single stockpile, excavated from the site material requiring removal
to establish the building pad level of BE41.3. This material was relocated and replaced as
Cell 5 (refer Figure 6). The location of building pad level BE41.3 is illustrated on the
bulk earthworks drawing provided as Appendix S. The stockpiled material was sourced

' from the building pad BE41.3 in the north-castern section of the site at a depth of

approximately 2.0 — 3.0 m below the original ground level. No validation of the
undetlying surface was completed, as the concentrations satisfied the NEPM HIL-D
guideline value, with the exception of field duplicate 41.3 Level S2 Dup. The landuse of
the underlying surface, representing the building pad level of BE41.3, will be for the main
nursing home building and therefore is within the NEPM HIL-D guideline area.

The source area of the stockpiled material appeared to be natural sand at this depth and it
is suspected that the elevated lead concentrations are a result of cross contamination from
overlying historic fill materials. The suspected source of contamination is from a layer of
1ill along the northern batter of building pad BE41.3 and along the northern section of the
batter between building pads BE44.6 and BE41.3.

For further background on this sampling and results, please refer to the earlier
correspondence (URS to CM Jewell, 26 August 2003).

With regard to samples Road2-0.5, URS requested that RES collect further samples at the
base of the excavation should RES/JA Bradshaw wish to export underlying material as
VENM. The sampling was not requested for validation purposes and as such, was not
included in the Validation Report (18 September 2003). The data collected in this
sampling are samples Road2a and Road 2b, both collected at 1 mbg] as analysed in
Labmark laboratory batch no. 015415. The analytical result for each of these samples was
a lead concentration of <2 mg/kg. Appendix X has been compiled as a tabulation of the
VENM assessment data provided by RES/JA Bradshaw.

SAPROJECTSS1072W00NCORRESPONDENCEILNZA PART 1 VA! INATICIN - ALINITARS ALIESTINMR NAPLS kALY A2
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Sb. Please comment on the heterogeneity of lead within this material as the original
analysis of sample 41.3 Level S2 Dup contained 11.3 g/kg of lead.

A discussion of the variability of results between the primary analysis (by Labmark) of
sample “41.3 Level 82 Dup” and its interlaboratory duplicate (by ALS) and associated

laboratory check samples (by ALS) is provided in Section B1.2.4 of Appendix B of the
Part 1 validation report. ‘ :

There were no visual indicators of lead impact in the excavations undertaken. The likely
source of the lead impact is considered to be associated with the historic operations of the
bus or tram depot. Paint workshops were located on the property and it is possible that
the impact is associated with waste paint or paint stripping residues. However, no paint
flakes were observed in the test pits completed. Another possible source is from handling
of lead acid batteries. This source is considered more likely as it is consistent with the
absence of visual indicators.

[ 6. Please indicate the fate of the stockpile from which sample LSP-04 was collectedj

A stockpile of fill material excavated from the northern section of BE41.3 was sampled
by URS (samples LSP-03 and LSP-04) and the result for one of the samples (2200 mg /kg
for L.SP-04) indicate that this material does not meet the NEPM ‘I)’ Guideline.

As communicated in earlier correspondence (URS to CM Jewell, 26 August 2003), this
material was not addressed within the Part 1 remediation works. Material represented by
1.SP-03 and LSP-04 was relocated to the Part 2 area and subsequently replaced as
impacted {ill in the dedicated cell placement area constructed as part of the Part 2
remediation works. Details of these works will be reported in full in the Part 2 Validation
Report (under preparation),

For further background on this sampling and results, please refer to the earlier
correspondence (URS to CM Jewell, 26 August 2003).

7. During sampling and analysis of material for the purpose of VENM
classification, RES identified some stockpiled and in situ material that contained
PAH in concentrations that were not within the assessment criteria for open
space use. What samples represent the VENM material? Was validation
undertaken for the areas from where the material was excavated?

The analytical data collected by RES for the intended purpose of VENM classification
illustrated that the material was not VENM. Some discussion of this is made in Section
6.10.3 of the report. Following receipt of these results and inspection of the stockpile by
URS, exportation of the stockpile as VENM was rejected and it was decided to retain the

SAPROJECTSIB1O7200NCORRESPONNFNCRY 23 PART 4 VAT INATIAKN _ Al IMITASE AHCSTIAME RAMA A na
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material on-site. As sucly, these samples are not related to characterisation of the VENM
exported off-site. Assessment details of the exported VENM is addressed in Question 16.

Two discrete samples were collected from RES from a volume of approximately 800 m®
of material which was excavated from the batter area between the building pads of
BE41.3 and BE38.1 (refer Appendix 8) and placed in stockpile. The samples are
“38-41.2 81 Front” and “38-41.3 S1 Back™ as analysed in Labmark batch no.015187.

Analytical PAH results for these samples are provided in the following tabie:

B(a)P ‘Total PAHs
(mg/kg) (mg/kg)

38-41.2 81 Front <LOR

38-41.3 S1 Back 6.2 612

Note: <LOR denotes no deteotion above the laboratory limit of reporting

- Inresponse to these results, URS completed sampling of the stockpile in 4 sectors, to

establish if the PAH concentrations were consistent throughout the 800 m® volume.
Sampling of the stockpile is represented by samples LSP-03 through to LSP-12 inclusive

3

‘while samples LSP-11 and LSP-12 are relevant to the sector of the stockpile where the

RES sample “38-41.3 S1 Back” was collected.

SampleTD . Lab/Batch B(a)P total PAHs
L.SP-05 SGS/ 24520 <LOR “ <LOR
LSP-06 : SGS/ 24520 <LOR <LOR
LSP-07 SGS/ 24520 0.09 0.93
LSP-08 SGS/ 24520 0.2 34
LSP-09 SGS/ 24520 <L.LOR <LOR
LSP-10 SGS/ 24520 <LOR <LOR
LSP-11 SGS/ 24520 <LOR <LOR
LSP-12 SGS/ 24520 <LLOR <LOR

Based on these results and considering the RES results, the 95% UCL of the data set

representing the entire stockpile was calculated to be 2.7 mg/kg (BaP) and 25.8 mg/kg.
(total PAHs). The highest result for the “38-41.3 81 Back” was less than 250% of the

SAPROJECTS\G1072W00NCORRESPONNFNAR N8 PART 1 VAL INATIAN . Al INITABGE AHERTIAKMS RAAA LA 7 an




URS

Chris Jewell

CM Jewell & Associates Pty Ltd
3 November 2003

Page 6

NEPM HIL-D guideline, However, a conservative approach was taken to extract the
sector of the stockpile represented by “38-41.3 S1 Back” from the balance of the
stockpile. The material represented by “38-41.3 S1 Back™ was replaced under a building
footprint, in the placement location, Cell 7 (illustrated on Figure 7). The balance of the
material was replaced as Cell 6, similarly under a fisture building footprint, although URS
did not consider this necessary, as the result satisfied the NEPM HIL-F open space
guideline value. ‘

No validation sampling was undertaken on the excavation surface from which the
stockpile was sourced. This was considered unnecessary as the isolated detection of
elevated PAHs in the stockpile, was assumed to be associated with the small quantity of
fill material which had been inadvertently mixed with the underlying VENM during the
excavation. Non natural fill material, including bricks and some steel, was observed by
URS in minor quantities within the 800 m? stockpils. The stockpile otherwise comprised
natural virgin excavated white sands.

The majority of the residual surface from where the material was excavated was finished

. as a batter between building pads BE41.3 and BE38.1. This batter comprised a natural
white sand profile. As such, it was not considered necessary to validate the surface for
PAHs as the source of the PAHs was assumed to be associated with the fill materials. In
addition, the residual surface of the excavation underlies the main building footprint and
as such, there is minimal access to soil in this location on the site.

8. There appears to be some discrepancies between the PAH validation samples
shown in Tables 20 and 21 and the samples located in the NEPM D guideline
area as shown on Figure 7. Please update the figure and tables and show all
validation samples on the figure where appropriate.

URS has reviewed Figure 7 and Tables 20 and 21 and established that there is an
inconsistency between Table 20 and Figure 7 with respect to the location of TP10. TP10
was not illustrated on Figure 7 and as such, the Figure has been revised.

However, the following background is provided on the compilation of the F igure and
Tables which may assist in the interpretation.

Figure 7 illustrates investigation/validation locations relevant to PAH analysis. This
investigation was undertaken prior to the bulk earthworks program, however it was
intended that this data would be utilised for validation purposes. This sirategy was
communicated in e-mail correspondence earlier this year

(C. Vernon, 21 May 2003).

As part of the bulk earthworks program, materials were moved around the site to form the
building platforms as per the earthworks construction drawing included as

SAPROJECTS\S1072\00NCORRESPONDENCENLO23 PART 4 WAL IDATINK - Al INITARS ALIERTIAKE MAME WA Ao
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Appendix S. A summary of the materials movements was discussed in the Validation
Report (refer Section 6.15).

For assessment purposes, materials excavated from areas undetlying building footprints
and subsequently relocated clsewhere on the site have been conservatively assumed to
have been relocated to open space areas. However, the investigation locations
representing these materials are depicted in their original locations at the time of the
investigation. For example, materials surrounding TP8, although originally located in an
area covered by a future building footprint, were excavated to form building pad BE41.3.
As such, data from TP8 has been assumed to be part of the open space NEPM HIL-E data
set on the basis that the material may have been relocated to an open space area.
However, Figure 7 records the original location of the investigation location.

To summarise the destination of the data, Tables 20 and 21 include a column outlining the -
current location of the material in consideration of the bulk earthworks program.

-1 9. Please forward the disposal documentation for Appendix Q,

| Landfill disposal documentation for the disposal of mateﬂals assumed to be impacted
with asbestos are included with Appendix Q. These materials were transported and
disposed of as Solid Waste at Penrith Waste Services.

10. The location of test pit TP204 does not appear th be shown on any figures.

Testpit TP204 was undertaken in the Part 2 validation area, to be reported on shortly.
TP204 was completed in July 2003 at the former location of TP02. TP02 represents the
location of TP204.

11. Section 6.5.2 of the report notes a further two rounds of drilling and sampling
was conducted in August 2003 to further delicate the extent of hydrocarbon
impact and assess the areas requiring remedaition. Should the sampling dates be
April 2003?

Yes, the dates should be April 2003. This will be corrected in the report revision.

12, In Section 6.5.2 (sub-section Concrete Stockpile Segregation) it is noted that URS
and Hibbs visited the site on 3 February 2002, Should the date be 20032

Yes, the date should be 3 February 2003. This will be corrected in the report revision.

13. No details have been provided for the groundwater sampling carried out on
9 May 2003. Please comment.

SHPRNIECTRISANZANONANRRESROMNENCR N3 BART 4 VAL INATIOA AL IRITAEE AHSOTIORR BRASo kMg ne



URS

Chris Jfewell

CM Jewell & Associates Pty Ltd
3 November 2003

Page 8

Sampling of wells MW05 and MW05a was completed on 9 May 2003 prior to the
commencement of the hydrocatbon remediation works. Other wells proposed for
sampling in this event included MW3 and MW4. MW1 had been destroyed at an earlier
time by vehicle movements. Monitoring well MWO05a had been installed to replicate
MW1. Monitoring wells MW3 and MW4 could not be sampled on 9 May due to the
flooding of the excavation area.

The monitoring event included:

e Measurement of the height of' the water table at each of the monitoring Wells using a
water level probe;

» Purging and sampling of each of the two monitoring wells;

»  Measurement of field water quality parameters including temperature, dissolved
(oxygen, electrical conductivity and redox potential; and

» Laboratory analysis of the groundwater samples for the identified contaminants of
' concern; TPH (total petroleum hydrocarbons) and BTEX (benzene, toluene,
ethylbenzene and xylene).

Table 22a provides a summary of the field water quality parameters. Parameters were
relatively consistent over the sampling events. In addition, the groundwater level at
MWO3 and MW05a measured in May 2003 was substantially higher than that previously
measured at nearby MW1 (now destroyed) in August and December 2002. This water
level rise is attributed to the flooding of the excavation area.

14, Please provide the co-efficient of variation and indicate the procedure (method)
used to calculate the 95% UCL in Table 23.

The 95% UCL calculations were completed using the statistical procedures, either
Procedure D or G as documented in the NSW EPA 1995 guideline, “Contaminated Sites:
Sampling Design Guidelines”, indicated in Table 23. An exception to this is the 95%
UCL caiculation for the NEPM HIL-D area for lead concentrations. The coefficient of
variation for this data set is 1.63 and the 95% UCL concentration estimated by the NSW
EPA “Procedure G” for log-normal distributions was 9510.9 mg/kg, which exceeds the
remediation guideline value. However, this result appears biased given the calculated
95% UCL concentration exceeds the maximum individual sample concentration, The US
EPA approach to the estimation of the 95% UCI, (US EPA, 1997") was calculated as a
95% UCL of 483.2 mg/kg, by using the non-parametric Jacknifed mean method. This

! United States Environmenta) Protection Agency (1997), The Lognormal Distribution in Environmerital
Distributions.

SAPROJECTS\S107A001\CORRESPONDENCELDZE PART 1 VALIBATION - ALIMITARS NFRTIOMR NOME kO -nm



URS

Chris Jewell ,

CM Jewell & Associates Pty Ltd
3 November 2003

Page 9

result appears to be a more accurate estimation of the 95% UCL given the range of the
lead concentrations within the data set.

13. Could you please provide electronic copies of your figures so that I may adapt
them for use in the SSAR.

These drawings have been provided by e-mail in PDF format on 31 October 2003.

16. Please provide all sampling and analysis data and disposal documentation
(Kurnell landfill etc) that relates to the VENM material exported off the site?

Appendix X has been created to include a tabulation of the VENM assessment data,
provided by RES/JA Bradshaw. Data relevant to material originally proposed as VENM
and.then subsequently rejected as such is also included in the table. These samples,
collected by RES, inciude “41.3 Level samples” (Labmark batch no. 01498 1), “Road 2

- samples” (Labmark batch no. 15068), “38.1-41.3 samples” (Labmark batch no. 0151 87).

Disposal documentation in the form of landfill weighbridge receipts were not provided by
JA Bradshaw for the disposal of the VENM material. URS understands that this
documentation was unavailable as the material was accepted as VENM filling material.
Some material was accepted by Besmaw Pty Ltd at Lot 2 DP559 922 Captain Cook Dr,
Kurnell Penilsula. A secondary destination for the disposal of the VENM material was to
a holding depot owned by JA Bradshaw in St Peters. Letters detailing the acceptance of
the material at each of these locations are inciuded with Appendix X,

Yours sincerely,

URS AUSTRALIAPTYLTD

r
7/7%/\/ ‘
Fran Mitchell Martin Howell
Project Manager Project Director
¥nclosures:

Table 22a Field Water Quality Parameters — Groundwater Sampling

Table 23 Analytical Validation Data - Statistical Summary

Appendix Q - Cardinal Demolitions Asbestos Disposal Documentation

Appendix X Analytical Data for Soil samples representing VENM excavated at King St, Randwick
Appendix X Disposal Documentation (Flolt Group 7 May 2003, JA Bradshaw 12 May 20:03)
Figurs 7 PAHs Validation Sample Locations
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| HIBBS & Associates pry.uip.

5.0

Inspection Findings

' The foliowing section destails the site inspection findings of the site,

Table 1: Asbestos Inspection Findings of the Site — Lot 202, Former Randwick

Bus Depot

Lot 202 of the former Randwick Bus Depot was divided into the eight (8) areas. The site plan
contained in Appendix 2 shows the location of these areas.

AREA

DESCRIPTION OF AREA '}

" ASBESTOSINSPECTION -

Area 1

-concrete-pisces:

SE Section of the site -~ the eastern section

of this area has long sparse to thick grasses.
There is a large stockpile located in the SE
corner, which comprises mostly large

Many small AC fragments were

noted on the ground surface along
the eastern side of this area (i.e,
between coordinates A3 and AB)

The ground surface of the site access road to
the south is predominately crushed building
rubble material. The site access road to the
north is covered with a concreie slab surface.

Long, sparse to thick grasses restricted visual
access to the area located near the mid
western side.

Area 2

Mid Southern Section of the site - the area

| Is predominately covered with a concrete ground

slab. There are several small stockplles, which
appear to ccmprise mostly sandy scil and
have a light grass cover and light vegetation.

There is a small building lecated on the mid
wesfern side and appears ic have been
constructed post 1980.

Nec asbestos or AC fragments were
noted on the ground surface and the
surface of the stockpiles.

Area 3

NE Section of the site ~ there is & building,
which occuples a large portion cf this area.

The ground surface cf the area north of the
building is predominately bitumen. Grass areas
to the east and west of the building restricted
visuial access.

The buiiding in this area appears to have been
construcled post 1960.

No asbestos or AC fragments were
noted on the ground surface.

E

Area 4

Mid Northern Section of the site — there is
a building, which occupies a large portion of
this area.

Long, thick grasses restricted vistal access
surrounding the building to the north, west and
east. The ground surface of the area south of
the building is predominately bitumen.

Several small AC {ragments were
noted on the concrete stairs and
landing to the three southern
entrances and also immediately
south of this building (which has a
bitumen ground surface). Refer to
Sample No. §2807-04 in Appendix 1.

Several small AC fragmenis were
noted on the timber fleoring in a

localised area (i.e. NE corner) inside

URS AUSTRALIA PTY LTD — REFERENCE NO. 52807
ASBESTOS INSPECTION - FORMER RANDWICK BUS DEPOT
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- HIBBS & Associates PTv.LID.

AREA

DESCRIPTION OF AREA

ASBESTOS INSPECTION
FINDINGS

the building. Refer to Sample No.
S52807-05 in Appendix 1. Note;
These AC fragments were removed
by Hibbs & Associates.

2 AC downpipe sections (with a total
of 5 metres) were noted on the

grassed area immediately NW of the

building.  Refer to Sample Nao.
S2807-08 in Appendix 1.

Note: The roof and eaves lining on the
building in this area has been removed
and is suspected fo have been AC
shesting.

NW Section of the site — concrete ground
surface. A large stockpile located in the

At least 10 small AC fragments were
notec on the surface of the smali far

eastern section of this area comprises mostly
bricks and large concrete pieces. A small
stockpiie in the far SW corner appears tc be
maestly sandy scil with a grass cover and light
vegetation.

There is & building located on the eastern side
of this area.

Long, thick grasses and low-height vegetation
restricted visual access on the northern
embankment.

SW stockplle (fringe SW corner of .

small stockpile only).  Refer to
Sample No. §2807-C gin Appendix 1.

3 small AC fragments were noted on
the concrete ground immediately
west of the building. Refer to
Sample No. 82807-07 in Appendix 1.

Note: The roof and eaves lining on the
building in this area has been removed
and is suspecied to have been AC
sheeting.

Area 6

Mid Western Section of the site — moslly
earth ground surface with very light, sparse
grass cover, The northern section is covered
with a concrete ground slab. Part of a large
stockbile, which is also present in Area 7
comprises mostly large concrete pieces,
some large brick sections and sandy soii /
garth material.

No asbestos or AC fragments were
noted on the ground surface.

Area 7

SW Section of the site — several large
stockpiles mostly comprising large concrete
pieces, large brick sections, sandy soil / earth
material and other construction materiais (eg;
rail lines sections, metal pipes).

Concrete ground surface noted in the SW and
SE corners of this area.

Long, thick grasses and low-height vegetation
restricted visual access particularly on the fop
portion of most stockpiles and the eastern
embankment.

No asbestos or AC fragments were
noted on the ground surface and the
surface of the stockpiles.

Area 8

Near the centre of the site - [arge excavated
area.

Areas of long, thick grasses, reeds and low-
height vegetation restricted visual access,

No asbestes or AC fragments were
noted on the ground surface.

URS AUSTRALIA PTY LTD — REFERENCE NQ. 52807
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APPENDIX D
QA/QC Information



QA-025  Site Audit Checklist Page 9
10.0 LABORATORY
No
Yes (Comment
below)

1. 1Isthe laboratory identified? -
2. Was a NATA registered laboratory used? /
3. Did the laboratory perform the requested tests? s
4.  Are laboratory methods identified? v
5. Were all the laboratory methods adopted NATA endorsed? v
6. Are any non-standard methods adequately justified and validated? N
7. Were the appropriate test procedures followed? v
8. Are PQLs and MDLs for each analyse/matrix combination given? d
9. Were the reporting limits satisfactory? -
10, Was the NATA Seal on the reports? -/
1. Were the reports signed by an authorised person? v
12. Were laboratory reports satisfactory? Comment as required. v
COMMENTS:

Document QA-025  Rev 2/08/2002 CMJ



QA-025  Site Audit Checklist

Page 10

1.0  FIELD QA/QC
1) Number of samples collected Soil: 4|

Water; i el

3%
(2 At
2)  Number of days of sampling; Soil: <1GC ;‘,&A’c
A

Water:

3% Number and type of QA/QC samples collected:
SOIL WATER
No. Frequency | Criterion No. Frequency | Criterion

Field Duplicates ~iorL /0%,
Trip Blanks &
Wash Blanks 4
Other (Field Blanks, Spiked Trip | . &
Blanks, etc.)

4)  Field Duplicates

a. Were an adequate number of field duplicates
collected?

b, Were RPDs within control limits?
‘ e  {rpanics
¢  Metals/Inorganics

COMMENTS:

Control Limits

Yes

{Comment Below)

No

%o

Min Max

O 35507,

Yer

The. froguenc c}ﬂm%miuw wol agplypss of Lip block), dip AR, ovd

cinsate Lhadu wls fow  boF clc&?,uaﬁ fo_girecs Sowaile Wﬁ&wj

2ol IAWAJ Lol condondntiian  ove! (ol @lﬁ Cvedafel L Fﬁ_n_/lc/'
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QA-025  Site Audit Checklist Page 11
5)  Trip Blanks
No
Yes (Comment
Below)
a. Were an adequate number of trip blanks collected? -
b. Were the trip blanks free of contaminants?
(If no, comment whether the contaminants preseni are also detected in the e
samples and whether they are common laboratory chemicals.)
COMMENTS:
N, d‘f cuwplts el tlec,f Wt .zc(cﬁ.w:é; 7@, E2Ieh ij\-} Jp evﬁk'v}j'bd} ]@
/ U / -
eacis amv\#LMuJ /\ﬂ—)iw.‘/x o e .f[é_uff_cf
6) Wash Blanks
No
Yes (Comment
Below)
a. Were an adequate number of wash blanks collected? v
b. Were the wash blanks free of contzminants? ~
(If no, comment whether the contaminants present are also detected in the
samples and whether they are common laboratory chemicals.)
7} Overview: Was field QA/QC satisfactory? Comunent as Ve
NECEessary.
COMMENTS:
The  pumdaes o/,p y;m;n,lx/i colleefeo] Ly JEL;?UJ{/ Fﬁu 255ef( Ly
Aetouwdasntvabuo Immm{u,m/r 4;/47 “he m,w;nlvzj? ,GMQM .
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Page 12
120 LABORATORY INTERNAL QUALITY CONTROL PROCEDURES
1) Type and Number of QA/QC Samples
SOIL WATER
No. Frequency | Criterion | No, Frequency | Criterion
Method Blanks/Reagent Blanks [ [bad=t | | {ladeln
Matrix Spikes/Matrix Spike Duplicates "'wig® | e
Standard/Certificd Reference Material . ,
Analysis ~ O L.
Laboratory Duplicates ~ (5% 107a
Surrogates v apLicible - 100, | |eb®le
[}
Control Limits Yes No
Min Max {Comment
Below)
2) Were the method blanks/reagent blanks free of %
. &y, Bontamination?

3) Were the spike recoveries within contro! limits? v

‘Organics - .

Metals/Inorganic el 3t v
4) Were the RPDs of the laboratory duplicates within control e .

limits? c 2et Crvsrtby 1
§) Were the surrogate recoveries within contrel limits? Jo 7 | Sk N
6) Were the crigin and batch number of certified reference X o

material stated? ‘
7y Are all QC results provided? v/
8) Was the overall standard of Laboratory QA/QC /

adequate? Comment below.
COMMENTS:

Ovev il shuclgnd of  Labodowy CQA/ QL wed &dr}w.zfa ,
/ / '
[k OV;SIL:\. ;/ Q@M b &'\Pﬂé’ {'AEE.,{
P
Document QA-O25  Rev 2/08/2002 CMI



QA-025  Site Audit Checklist Page 13

13.0 DATA USABILITY

Are the field and laboratory analytical data provided of adequate quality for the purpoese of this audit?
Comment below as necessary.

14.0 ASSESSMENT CRITERIA

Comments

N

Assessment criteria discussed
Assessment criteria appropriate
Assessment criteria tabulated in text
Assessment criteria provided as
appendix

Assessment criteria appropriately

/
i
X
/
referenced v ‘/ v
7/

o Required?
) Present?
Adequate?

‘\‘\\'

Limitations of criteria stated and
discussed

14.1 Evaluating land-use suitability

Yes No Comments

Has the consultant followed the decision
process for assessing urban redevelopment

sites (pp 28-29 of the Auditor guidelines) / //j
when assessing the suitability for a particular : ’
land use?

14.2  Seil Investigation Levels (SILs)
Has the consultant used SILs? /
Have SILs been used appropriately and J
competently by the consultant?

If SILs have not been used, has the consultant X
undertaken a site-specific risk assessment?

14.3 Petroleum hydrocarbons
Hag the consultant used the threshold values

published in the Guidelines for Assessing : / /
Service Station Sites 19947 S

if the Service Station Guideline criteria have

not been used, has the consultant undertaken a >(
site specific risk assessment?
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e C. M. Jewell & Associates Pty Ltd
DR oo ond Environmental Maragement
- ABN 54 056 283 295
Laboratory QA/QC
ob No. ... 220 e Job o fC08, S Rl s
Batch NO. v
: Tatal Number of | Number of
'ijg,\ Analyte Number of | Primary Field ;\;Iethod Labl. MS/ LCS | Surrogate | {2
e Samples Samples Duplicates lank Duplicates | MSD
19306 | IPH [gEe | 44 39 5 3 b b | & 0
- 343eq TH B 4 P 2 \ 5 2 = B
A9352 0 oy e 32 277 5 2 A 4 | 4 o el
o 391795 wit = =) - ] 2 Z 2 TN
39386 | M 4 4 © 1 < = = v -
4-CET6 TPH (= (= C | o 2 2 ~ v
| 4eqeS P 25 13 2 | 2 = 2 -
% 40959 | TPH le 4 42" o t 2 > | = v -~
) 4leo? | TR e 2 2 | o 2 2 S
vdiocq ] Ton = & 42¢ O I 2 2 |2 - 1
41023 TP _ Lo 1% z i o 2 2 v v
. Ao |y 5 4 \ \ o 2 2 v v
41005 ] TR 8 5% 2 1 i o 2 2 - v
M 4tico | ten 0 74 2* | \ 2 2 2 < -
Avira] Thv 5 4 l l 4 2 | = - -
[ TP il I [ ! 2 2 2. ~ —
Atdr] TP 2 > o ‘ o 2 2 - -
Fi21 S TPH , X 1O ] { p2 2 = -~ —
¥ Aad) oy 13 944 2" 2 ! & o - P y
T A074 TPH b 3 4 2% ! f o 2 2 o
4300 TRH i [( ) f 2 2 | = —
4(30\ ™ Lo b I \ 2 z | = P
A1325 TP 12 1 l | 2 il s e
, ¥ A TPH i3 1) 4 2% 0 ] 2 9 > —
VAP TS) AT+ A 3 \ \ = b3 o -
5B P 1O o 2 O b - 2 | 2 -
|

AR
A AR
A

4 1 hip sple aad L ddp ppike ovied A Ty vlh‘t\) ﬂ:lvia ondhocid Lt b asditd repactialy
AR Audadi biguds

Document Qa-  Rev 20/12/2002 CM]J



