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DRAFT REPORT

This document was prepared for the sole use of Sydney
Olympic Park Authority, and the regulatory agencies that
are dirvectly involved in this project, the only intended
bengficiaries of our work. No other party should rely on
the information contained herein without the prior
written consent of HLA-Enviresciences Pty Limited and
Sydney Olympic Park Authority.

HILA's professional opinions contained in this report are
subject to modification if additional information is
obtained, through further investigation, observations, or
validation testing and analysis during remedial activities.

From a technical perspective, the subsurface
environment presents very substantial uncertainty. It is a
heterogeneous, complex environment, in which small
surface features or changes in geologic conditions can
have significant impacts on water and chemical
movement. - Major uncertainties also present difficulties
in source characterisation assessment of chemical fate
and transport in the environment, assessment of exposure
risks and health effects, and . remedial action
performance.
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Site Contamination Investigation,
Site 3, Sydney Dlympic Park Town Centre, NSW

@

EXECUTIVE SUNMARY
Introduction

HLA-Envirosciences Pty Limited (HLA) was engaged by the Sydney Olympic Park Authority (SOPA) to
conduct a Site Contamination Assessment of Development Site Number 3 (herein referred to as Site 3),
which is located on Australia between Herb Elliot Avenue and Parkview Drive, Homebush, NSW (Figure
1). The purpose of the investigation was to evaluate any subsurface contamination at the site related, m
particular, to the use of imported fill of unknown origin and content on-site. The investigation has been
undertaken prior to the possible divestment of the site for future Residential and/or Comurriercial and
Industrial land use as defined by the Guidelines for the Site Auditor Scheme (NSW EPA 1998). For fumre
planning purposes, HLA has also used data collected to classify site soils for possible future excavation
and off-site disposal of soils excavated for development purposes.

Site History and Use

Review of the available site history documentation indicated that the site has predominantly remained
undeveloped since 1930, excluding the use of the site as a livestock holding area (associated with the
former State Abattoir) and the filling of a channel in the southern portion of the site. - L s ’

Previous investigations conducted in the area have not identified Site 3 as a known or possible historic
industrial/putrescible landfill or dioxin dumping site.

The northern portion of the site is currently used as a vehicle car park, while the southern portion is open
space. The Olympic Park Rail Line defines Site 3’s eastern boundary.

Geology and Hydrogeology

The peneral soil stratigraphy encountered across the site typically comprised mixed fill (predominantly
reworked clay with sand, silt and/or gravel) overlying weathered shale grading to unweathered shale. The
maximumn depth of the investigation (5.4 metres below ground surface (mbgs)) and the greatest depth of
fill material (5.2mbgs) was encountered in the northern portion of the site in Borehole BHO3.
Groundwater was not encountered in the mid or northern portions of the site.

Significant geological differences were noted in the southern portion of the site, specifically in Boreholes
BH10 and BH11, where sand was encountered beneath the surface fill to a maximum depth of 4.0m
(BH11) and groumdwater was encountered (within this sand lzyer between 1.8m and 2.8mbgs). The -
groundwater is likely related to 2 remnant drainage chanmel, identified in the aerial photograph review of
the southern potion of the site, or associated with seepage waters accurnmulating within a zone of
relatively higher permeability.

Sampling Program

Analysis was undertaken of 26 soil samples obtained from 23 sample locations (includes 20 fill samples
and five natural s0il samples) for a range of potential contaminants of concern including heavy metals,
cyanide, total petroleum hydrocarbons (TPH), benzene, toluene, ethylbenzene and xylenes (BTEX),
polycyclic aromatic hydrocarbons (PAHs), phenols, organochlorine pesticides (OCPs), polychiorinated
biphenyls (PCBs) and Volatile Organic Compounds (VOCs). The analysis did not identify any elevated
levels above adopted site evaluation criteriz, except for the detection of nickel concentrations above
provisional phytotoxicity based investigation levels (PBILs) in the soil sample obtained from the Al
material at a depth between 0.9 to 1.0mbgs at BHO1. which 1s located in the northern portion of the site.
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Site Contamination Investigation,
Site 3, Sydney Olympic Park Town Centre, NSW

Site Suitability and Waste Classification

Subsurface investigations found no evidence of putrescible or industrial waste disposal areas beneath Site
3. The fill materjal appeared to predominantly comprise reworked soils. No asbestos containing

materials were identified.

The results of the investigation indicate that subsurface soil conditions at the site are suitable for either
residential lang use (with minimal soil access) and or cornmercial/industrial land use.

If future land development includes the removal and off-site disposal of soil, soils may be-disposed of as
Inert Waste, per NSW EPA (1999) classifications’.

' Although BaP was not detected in any soil sample, HLA note that the PQL for BaP is above the criteria set by the NSW EPA
(1999) for /nert Waste. However given thar elevated TPH concentrations were not reported and no visible signs of PAH
contamination were noted (i.e. ash or siag), HLA consider that it is suitabie to classify the site soils as Jnert Waste.
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Site Contamination Investigation,
Site 3, Sydney Olympic Park Town Centre, NSW

1.0 INTRODUCTION

1.1 Background

HLA-Envirosciences Pty Limited (HLA) was engaged by the Sydney Olympic Park Authority (SOPA) to
conduct 2 Site Contamination Assessment (SCA) of Development Site number 3 (heremn referred to as
Site 3), which is located at the corner of Australia Avenue and Parkview Drive, Homebush, NSW (Figure

1.

This investigation was preformed to evaluate whether gross contamination to the site soils is present
including determination of the extent of landfill materials (if any). The obtained information may assist

possible future property divestment.

1.2 Objectives

HLA understood the objectives of this investigation were to:

Evaluate the condition of the site with regard to potential soil contamination, relating to former site
activities and the placement of imported fill of unknown crigin /content at Site 3;

- Provide advice on the suitability of the site for proposed Residential (with minimal soil access)
and/or Commercial/ndustria! development by comparing soil analytical data against the soil
investigation levels (SILs) provided in the NSW EPA (1998) Contaminated Site Guideline:
Guidelines for the NSW Site Auditor Scheme and National Environment Protection (Assessment of
Site Contamination) Measure (NEPM, 1995); and ’

. Provide preliminary information on soil conditions with respect to possible future off-site disposal
by comparing results to the NSW EPA (1999) Environmental Guidelines: Assessment,
Classification & Management of Liquid & Non-liquid Wastes.

-

HLA notes that per SOPA directives, the scope of work performed during this assessment will not
necessarily fulfill all requirements of the NSW EPA. Guidelines for the NSW Site Auditor Scheme, the
work conducted however, will satisfy the objectives outlined above.

2.0 SCOPE OF WORK
The following scope of work was completed during the course of the investigation:

. Review of background (site history, land use and previous environmental investigations
undertaken) information on the sits, as provided by SOPA. Because of the availability of
historical information, a historical titie search was not performed.

. - Soil sampling from 23 soil bore locations across the site (BHO1 to BH23);

. An analytical program incorporating analysis for heavy metals (arsenic, cadmium, chromium,
copper, nickel, lead, zinc, mercury, beryllium and manganese) total petroleurn hydrocarbons
(TPH), benzene, toluene, ethylbenzene, total xylenes (BTEX), organochlorine pesticides (OCPs),
polychlorinated biphenyls (PCBs), poly aromatic hydrocarbons (PAHs), total phenols and volatile
organic compounds (VOCs); and

. Preparation of this report, detailing the methodologies used, review of the results and conclusions
regarding the land use suitability of the site. '
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Site Contamination Investigation,
Site 3, Sydney Olympic Park Town Centre, NSW

All investigative work was conducted in accordance the followng applicable gindelines:

NSW EPA (1995) Sampling Design Guidelines — were generally followed during design of the sampling
and analysis plan and predetermination of data quality objectives (DQOs).

NSW EPA (1998) Guidelines for the NSW Site Auditor Scheme — were used 10 apply the NSW EPA
decision processes for assessing redevelopment of urban sites.

NSW EPA (1997) Guidelines for Consultants Reporting on Contaminated Sites — were generally
followed throughout the investigations and during preparation of this report.

NEPM (1999) Assessment of Site Contamination — was considered throughout the entire investigation.

ANZECC (1996) Guidelines for the Laboratory Analysis of Contaminated Soils — were used to ensure
laboratory analysis of samples obtained from the site was conducted using appropriate methods to
acceptable levels of accuracy and precision.

3.0 SITE DESCRITPTION

Site 3 comprises an area of approximately 1.2ha, of which approximately B0% is covered with healthy
looking grass (excluding the grass sprayed with weed control around the perimeter of the fence) and the
remaining 20% is covered with a mixture of asphalt and gravel surfaces, which is currently wtilised for
vehicle parking. Site 3 is also sparsely covered with established fig trees, which appeared to be healthy
and not suffering stress. The site is not occupied by any building or infrastructure and no other notable
activities/operations were observed. Site 3 is located immediately adjacent the Olympic Park rail corridor.
The current site layout and boundaries are depicted on Figure 2.

The topographical grade of Site 3 slopes toward the south east. The surface of the site comprises three

distinct levels: .

- The highest is the asphalted car park in the northern portion of the site (BH0S, BH06, BH07).

. The second highest level is at the entrance to the site (Parkview Avenue) and the gravel surfaced
car park (BHO1, BH02, BH03 and BH04). '

. The lowest level is situated in the southern portion of the site.

The car park areas were identified during the site inspection to likely contain the greatest amoumts of fill.
This is consistent with information provided by SOPA to HLA. It is understood that “from previous site
investigation work undertaken in 1990, it is inown that the depth to residual clay soil is 1-2 metres from
the surface” although “since this investigation was undertaker, the area has been re-worked during the
Olympic development period. In particular, a significant amount of clean fill material has been used to
build up the levels of Site 3"

SOPA have not provided the legal description of the site nor the current zoning.

DRAFT REPORT .
P:\J JOBS\A1900 to 11 949U 1938\Report Site 34} 938.prdoc/RAC:2 2

3 June 2002




Y

Site Contamination Investigation,
Site 3, Sydney Olympic Park Town Centre, NSW

4.0 SITE HISTORY
The following site history information was compiled from information supplied by SOPA.

4.1 Previous Investigations

Numerous environmental investigations have been conducted in the Homebush Bay area. The following
reports were reviewed by HLA and contained information pertinent to the subject site.

Coffey Partners International Pty Ltd (Coffey) —~ Soil and Groundwater Contamination Investigation
Volume 1 — Introduction and Swmmary, 1991.

This report provides an introduction to the entire environmental investigation conducted by Coffey across
an area of 660ha, including and around Site 3. The only pertinent information provided that 1s significant
to this investigation included:

. No soil sampling was conducted in Site 3.

i

. The likelihood that dioxin dumping was conducted at varying locations across Homebush Bay. The
dioxins were sourced from the former Union Carbide site at Rhodes. '

. Geology of the region comprised: fill overlying weathered shale that graded to shale proper; that
was underlain by Sandstone.

. Regional groundwater flow direction generally followed local topography as well as being
significantly influenced by the brick pit. ’

Coffey Partners International Pty Ltd (Coffey} — Soil and Groundwater Contamination Investigation
Volume 2 — Historical Research, 1991, .

Coffey reviewed various council records, State Government records, previous investigations and aerial
photographs for the Homebush Bay area. The review concentrated on identifying landfill operations.
Numerous filled areas were identified, however Site 3 was not located in any of these areas. No other
pertinent information was obtained for Site 3.

CH2MHILL Australia Pty Ltd (CH2MHILL) — Olympic Site — Homebusk Bay, Digxin Review Reporz,
1997. '

This report identified areas around Homebush Bay that dioxins were known or suspected to have been
dumped. Site 3 was not among these areas. No other pertinent environmental information relating Site 3

was noted.

Johnstone Environmental Techrnology (JET) — Report on Investigations into Possible Acid
Contamination in Soils at the Detention Basin Bank, Australia Centre, Homebush.

JET investigated an ‘unsubstantiated’ rumour that drums of battery acid were buried in a wench along the
south western bank of the detention basin {approximate location of HL.A Borehole BH11). JET did not

identify the presence of acids within soils in this area.
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Site Contamination Investigation,
Site 3, Sydney Olympic Park Town Centre, NSW

4.2 Aerial Photographs

The following information was derived from reviewing copies of historical aerial photographs for the site
and surrounding area. The copied photographs were provided by SOPA.

-~
—_

Photograph -
Details Description
1930 The site is clear of both vegetation and infrastrncture. A drainage line transects the southern
Black and | portion of the site in a south west to north east direction. It is unclear where the channel
White ends. Surrounding land use comprises a mix of agricultural, commercial/industrial (inciudes
' brck pit and abattoir)
1542 The aerial photograph is grainy and of poor quality. It is evident, however, that the site
Black and | remains undeveloped. The edges of the drainage line are evident, although lack of reflective
White surfaces and visible trees in the channel suggests that the channel does not contain water or

has been filled. Surrounding land use remains the same.

1955 and The site and surrounding land use remains predominantly the same as 1942,

1965

Black and

White

1978 The site appears to be occupied by live stock holding areas. The channel, running across the
Black and | site is still evident, however the upper reaches, to the south have been notably filled.

‘White Regionally commercial/industrial land use has incressed,

1995 The siie appears as it is in 2002. The rail line that currently exists on the eastern boundary of
Colour the site. The entire chanmel] has been completely filled and no longer evident The

development of 2000 Olympic infrastructure has increased in the region.

4.3 Site History Summary

From the limited site history investigation®, Site 3 appears to have been predominantly undeveloped

barween 1930 and 2002. Exceptions include the construction of the rail line adjacent the Site’s eastern
boundary after 1995, use of the site as a live stock holding area during the operation of the former state
abattoir, and the filling of the drainage channel in the southern portion of the site. No other filling was

evident.

Review of pertinent literature indicates that no known or suspected industrial/putrescible landfills are
present beneath Site 3.

2 As the photos supplied were photomontage copies and not original stereopairs, HLA hes not stereoscopicelly viewed the photos
and therefore can not evaluare site surface level changes.
* The agreed scope of work did not include the review of historical land ownership records, council information or NSW EPA

records.
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Site Contamination Investigation,
Site 3, Sydney Olympic Park Town Centre, NSW

5.0 SITE CONDITION AND SURROUNDING ENVIRONMENT

5.1 Surrounding Land Use

Land use surrounding the site 1s summarised as follows:

. East - The site is bounded by the Olympic Park Rail corridor with commercial/industrial Jand
opposite. The south eastern section of the rail line is higher than the nearby surface level of the
site and the north eastern section is lower.

. South — Olympic Park Rail line with a water retention collection pit opposite.
) West — Australia Avenue with commercial/industrial properties opposite.
. North - Parkview Drive with 2 groundlevel car park opposite.

5.2 Visible Evidence of Contamination

Other than evidence of filling, no other visnal evidence of conisznation was noted, inélud.ing surface
staining and/or chemical storage. No evidence of plant siress was noted. '

5.3 Topogiraphy and Drainage

The site and regional topography slopes predominantly to the south east. A surface depression was noted
in the middle of the lower section of the site (i.e. the southern portion). Aerial photographs reveal a
drainage collection area to the south of the site and it is expected that surface drainage flows to this point.

6.0 GEOLOGY AND HYDROGEOLOGY

6.1 Regional Geology

The regional geology of the site consists of Middle Triassic aged Ashfield Shale of the Wianamatta Group
{DMR 1983a). The Ashfield Shale consists of black to dark prey shale and laminite (DMR 1983a).
Ashfield Shale is generally deeply weathered, producing low permeability clays and silts (DMR 1983b).

Major exposure of the Ashfield Shale can be seen in the nearby brick pit to the north.

Review of the Coffey (1991) soil and groundwater investigation ¢f the area indicates that Hawkesbury
Sandstone Les at depth beneath the Ashfield Shaie (>15m).

6.2 Site Lithology

Borehole logs from HLA's site investigation describing the shallow subsurface soil profile encountered .
during the investigation are included in Appendix A. Generally the soil strata comprised fill material
overlying suff silty clay grading to weathered shaie and shale (bedrock). As anticipated from site
observations, the depth of soil fill marerial was typically greatest in the north western portion of the site.
The maximum depth of fill recorded at the site was 5.2 metres below ground surface (mbgs) in BH03. The
fill material predominantly comprised reworked clay, sand, silt and gravel and may be related to
earthworks associated with the development of the region for the 2000 Sydney Olympics. Asbestos
containing material was not observed in the fill material during the subsurface investigation.

The narural soil profile consisted of predominantly stiff red/brown or red/grey, low to medium plasticity
clay grading w low to high swength shale bedrock.

DRAFT REPORT
P:\J JOBSA 1900 to J1949U1938\Report Site 3\ 938.rpr.doc/RAC:al 5

5 Jume 2002

23v i
g3




®

Site Contamination investigation,
Site 3, Sydney Olympic Park Town Centre, NSW

Sanirated soils (associated with perched water) were encountered in two boreholes, BHIO and BHI1, at
depths of 1.8 and 2.8mbgs respectively, within the sand strata. The groundwater is possibly associated
with the filled remnant drainage line, identdfied in the review of historic aenal photographs or related 1o
seepage water accurnulating within a zone of relatively higher permeability.

The encountered geology and hydrogeology is consistent with previously conducted investigations and

published geological information for the site.

6.3 Regional Hydrogeology
The scope of work did not include a search of registered water bores by the DLWC groundwater bore
database, therefore HLA does not know if groundwater is utilised in the vicinity of the site.

Previous groundwater studies conducted in the vicinity of Site 3, indicate that there are two distinct non-
comnected groundwater systems, a shallow discontinuous perched aquifer within the fill material and 2
deeper aquifer within the fractures of the shale bedrock.

Previous groundwater investigations also conclude that the natural groundwater flow direction has been
greatly influenced by the open cut brick pit t, which behaves as a recetving sinid/basin.

Any groundwater occurring in the shales and clays underlying the site is likely to be confined to zones of

_ relatively higher permeability (i.e. fractures, clayey gravel and sandy clays) and therefore limited in

extent,

6.4 Site Hydrology

As previously stated in Section 6.2, perched groundwater was encountered during site investigation in two
borehole locations only (BH10 and BH11), within the natural poorly sorted sand layer. From review of
historical aerial photographs of the site, it appears that a creek historically drained through the southern

portion of the site.

Groundwater was not encountered at any other sampling locations, conducted to a maximim depth of
5.4mbgs.

7.0 POTENTIAL AREAS AND CONTAMINANTS OF CONCERN

Based on the available site history and the site inspection the contaminants of concern associated with the
irnported fill material potentially include: o

. Total petroleum hydrocarbons (TPHS) and benzene, toluene, ethylbenzene and xylenes (BTEX).

. Organochiorine pesticides (OCPs).

. Polychlornnated biphenyls (PCBs).

. Heavy metal (including arsenic, beryliium, cadmium, chromium, copper, lead, manganese,
mercury, mickel and zinc).

. Polycyclic aromatic hydrocarbons (PAHS) and total phenols.

. Volatile organic compounds (VOCs).

DRAFT REPORT

P:\J JOBSU 1900 10 J1949U1938\Repart Site 3U1938.rprdoc/RAC:al &

3 june 2002




Site Contamination Investigation,
Site 3, Sydney Olympic Park Town Centre, NSW

8.0 SAMPLING AND ANALYSIS PLAN

The site occupies an area of approximately 1.2 ha. The number of sampling points conducted (23)
complies with the recommended minimum density required by the NSW EPA (1995) Sampling Design
Guidelines (21 for 1.0ba and 25 for 1.5ha). The number of locations selected is considered appropriate to
achieve the primary objective of the investigation, which is to provide an indication of the extent and
location of potential contamination (if any) on site. An approximate 23 m grid pattern was used during
the investigation so as to detect a circular hot spot diameter of approximately 27 metres with 95%
confidence. The sampling analysis plan developed is considered to meet the objectives of the SCA

requirements.

Field sampling was conducted in accordance with HLA’s in-house sampling procedures. The
methodology adopted for the field program is described below:

»  Sampling of soil from 23 boreholes (designated BHO1 to BH23). Boreholes were drilled using a I-
350 rotary drill rig with solid flight augers. Augers were advanced to the depth of native soils or
refusal. The maximum depth of the investigation was 5.4mbgs at BH03.

e A new pair of disposabile nitrile gloves were worn for the collection of each individual sample to
eliminate cross contamination whilst handling the soil. .

»  Samples were collected from the surficial material and at one metre intervals and/or at targeted levels
(depending on noted lithology changes or suspected contamination). -

e  Samples were packed into acid washed, solvent rinsed laboratory supplied jars sealed with a teflon
lined screw top lid, labelled and immediately placed on ice in a chilled cooler.

e  Samples were transporied on ice to Australian Laboratory Services (ALS) and Labmark Laboratories
Pty Ltd (Labmark) under chain of custody protocols. ’
»  Sampling equipment was decontaminated prior to the collection of each individual sample to

minimise the risk of cross contamination. Decontamination consisted of washing the equipment with
a phosphate free detergent solution (Decon 90) followed by rinsing with potable water.

e  Screening of soil samples for volatile organic compounds (VOCs) was undertaken i the field using 2
portable photo-ionisation detector (PID). The PID was calibrated with isobutylenc gas (103 ppm)
before each day of field sampling was undertaken (a record of calibration is included in Appendix

A).
s  Boreholes were reinstated using anger cuttings and resurfaced with concrete where necessary in
paved areas. . _
e  Detziled borehole logs were maintained by the field scientist during drilling and are included in
Appendix A.

Per SOPA 's requested scope of work groundwater testing was not conducted.
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Site Contamination investigation,
Site 3, Sydney Olympic Park Town Centre, NSW

A summary of the sample analytical program is tabulated below:

Analyses Conducted

Sampie Depth interval Sampie Type
Loeation " o menr g_g)é Metals ;‘:ﬂ;ﬁ‘ c;,%‘;’s’ VOCs | Cynnide
BHO! 0.9-1.0 Push Tube v v v
DUPO] DUP of?gm_o.B— Push Tube v v v
BHOZ 0-0.2 Grab v
BHO3 1.8-2.0 Grab v v
BHC4 0.4-0.5 v
BHO5 0.4<0.5 Grab v v v v
DUPO2 DUF orguos_o.o- Grab 7
4
BH06 0-0.3 Grab v
BH06 0-0.3Lab Grab v
BHO7 0.5-T0 Grab v
BHOB 0.9-T0 Grab v v Vg
BHO9 2.8-3.0 Grab v
BHI0 1.8-2.0 Grab v v v
BHI1 38-4.0 Grab v v v
BHI2 0-02 Grab v
BHI3 0.8-1.0 Grab v
BH14 0-0.2 Grab v v v
BHI3 1.8-2.0 Grab v v v
BHI6 0E-1.0 Grab v
BH17 0.8—0.9 Grab v v
BHIE 1.7-2.0 Grab v
BHIE 33-36 Grab v
BHI9 08-1.0 Grab v v
BH20 0.1-03 Grab v
BHZ] 0-0.2 Grab 7
BH22 0-02 Gmb v }
BHZ3 0.03-02 Grab v v v v v
BHZ3 1.8-20 Grab v
QWoI - Rinsate sample v v v
Note: :

Merals are As, Be, Cd, Cr, Cu, Hg, Mn, Ni, Pb and Zn, unless nored otherwise.

The primary laboratory retained for the project was ALS of Smithfield, NSW, while the secondary
laboratory Labmark Laboratories Pty Ltd (Labmark). ALS and Labmark (and the sub-contracted

laboratory, Sydney Analytical Laboratories (SAL)) are NATA accredited for all analyses conducted. All

analysis and Laboratory QC was conducted m accordance with Schedule B(3) NEPM Guideline on

Laboratory Analysis of Potentially Contaminated Soil (December 1999). Further laboratory information
regarding analytical methods and internal QA/QC are provided in Appendix B.
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Site Contamination Investigation,
Site 3, Sydney Olympic Park Town Centre, NSW

9.0 QUALITY ASSURANCE AND CONTROL

9.1 QA/QC and Data Validation

A QA/QC program was designed to evaluate the overall quality and reliability of the data used in this
assessment, including whether sampling and laboratory analysis procedures conducted were appropriate.
Further detail is provided in Appendix B and includes the Data Quality Objectives (DQOs) for this

investigation.
9.2 Data Useability

Based on an assessment of field and laboratory QA/QC data (refer Appendix B), the field investigation
procedures and reported analytical results are considered to have produced valid and representative

concentrations of the analysed compounds at the sample locations tested.

10.0 BASIS FOR ASSESSMENT CRITERIA

10.1 Soil Evaluation Criteria 4
The crarrent 2ssessment criteria used in NSW to evaluate soil analytical results are based on the NSW EPA \é%(
(1998) Guidelines for the NSW Sire Auditor Scheme, NSW EPA (1994) Guidelines Jfor Assessing Service
Svation Sites and the National Environment Protection (4ssessment of Site Contamination) Measure
(NEPM 1999). These combined guidelines present a range of Health-Based Soil Investigation Levels
(SILs), provisional Phytotoxicity-Based Investigation Levels (PBILs), Ecological Investigation Levels
(EILs), sensitive land use thresholds and expected background concentration ranges for urban
redevelopment sites in NSW. Application of these guidelines is briefly described below.

SILs

The SILs described in the NSW EPA (1998) and NEPM (1999) guidelines are based on the National
Environmental Health Forum (NEHF) levels devised by Imray and Langley (1996). A series of guidelme
levels are provided for various substances for the protection of human heaith based on four specific land

use and exposure scenarios including:

SIL, Residential with gardens and accessible soil (home-grown produce contributing less than 10%
fruit and vegetable intake; no poultry), mcluding children’s day care centres, preschools and
primary schools, or town houses or villas. '

SIL, Residential with minimal access to soil including high-rise apartments and flats.
SIL; Parks, recreational open space, playing fields including secondary schools.

S, Commercial or industrial.

PBILs & EILs

The PBILs (NSW EPA 1998) and EILs (NEPM 1999) have been devised for the protection of plants, and
are designed to be applied as single number criteria indicative of environmental effect. Their use has
significant limitations since phytotoxicity depends on soil and species parameters; therefore they are
intended to be applied as a screening guide only. The NSW EFA decision process for assessing urban
redevelopment sites stipulates that the PBILs need to be considered on sites used for either residennal
purposes, or land uses including parks, recreational open space and secondary schoois.
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Site Contamination Investigation,
Site 3, Sydney Olympic Park Town Centre, NSW

NSW EPA (1994) Sensitive Land Use Guidelines

For the assessment of petroleum hydrocarbon contamination; the NSW EPA (1998) guidelines refer to the
use of the NSW EPA (1994) Guidelines for Assessing Service Station Sites. These guidelines contain
threshold concentrations for contaminants in soi] and provide for the protection of human and
environmental health assuming a sensitive land use.” SILs specifically for the lower volatility aliphatic
and aromatic petroleum hydrocarbon components are provided in NEPM (1999) for the various land nse

scenarios described above.

The NSW EPA assessment process also stipulates that aesthetic issues, impact of contaminants on ground
and surface water, potential degradation of building structures and affects of chemical mixtures need to be

considered.

Adopted Site Evalnation Criteria

Based on proposed future land uses of the site, for either residential (with mmimal soil access) or
commercial land use, the analytical results obtained during the investigation have been compared to both
the NSW EPA (1998) SIL; and SIL, guidelines in conjunction with the NSW EPA (1994) sensitive land

* use guidelines. Soil dats has also been compared to SIL; (PBILs) guideline values to détermine suitability
of the soil for piant growth. The site evaluation criteria have been appended to the tables of analytical
results (Tables 1 to 5) for comparison.

11.0 RESULTS
11.1 On-site Volatile Organic Compound (VOC) Screening

VOC concentrations were measured in the field using a calibrated photoionisation detector (PID), 25 2
field screening device to identify potentially contaminated soils. The PID was used to test headspace
vapours in samples stored i plastic zip lock bags. VOCs preater than 5.0ppm (levels below 5.0ppm are
regarded as background levels) were not detected in any of the soil samples screened. All VOC screening
results are provided on the bore logs in Appendix A

11.2 Soil Analytical Results

The results of the laboratory analysis of soil are presented in Tables 1 to 5. Laboratory analytical reports
and.chain of custody documentation are provided in Appendix B. Figure 2 illustrates all soil sample
locations. Results are summarised below.

11.3 l-leavy Metals and Cyanide - Table 1

A total of 26 soil samples plus three duplicate samples were submitted for apalysis. All detected metals
concentrations (Table 2) were below NSW EPA SIL, and SIL, guidelines.

Nickel concentrations exceeding PBIL in BHO1 at a depth between 0.9 and 1.0mbgs. A statistical
analysis of nicke] data for the site indicated that there is a 95% probability that the arithmetic average
conceniration of nicke] in the fill material across the site will not exceed 36mg/kg. As this concentration
is significantly below PBIL criteria of 60mg/kg (refer Table 9). This hot spot exceedance is considered
acceptable in terms of size and proposed future land use.

Using total metal concentrations in conjunction with Toxicity Characteristic Leaching Procedure (TCLP)
results the fill material is classified as Inerr Waste per NSW EPA (1999) criteria, as all concenmrations are
below the maximum values for leachable concentration (TCLP1} and total concentration (SCC1).
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Site Contamination Investigation,
Site 3, Sydney Olympic Park Town Centre, NSW

11.4 TPH and BTEX - Table 2

A total of seven samples (including one duplicate sample) were analysed for TPH and BTEX.
Concenmations of both TPH and BTEX were below NSW EPA sensitive land use criteria and the
maximurn total concentration for nerr Waste (SCC1) guidelines in all samples submitted. It is noted that
TPH concentrations (596mg/kg), below site evaluation criteria, were detected in BH23 at a depth between

(.03 and 0.2m.

11.5 PAHs and Phenois - Table 3

A total of five samples were analysed for PAHs and total phenols. Analytical testing of the select samples
did not detect either PAH or phenol concentrations above laboratory PQLSs, and were therefore below SIL,

and SIL,; guidelines.

Total PAH concentrations were also below SCC1, while reported benzo (a) pyrene (BaP) concentrations
were below the maximum total concentration without TCLP (CT2 - Solid Waste)*.

41.6 OCPs and PCBs - Table 4 .

A total of six samples (including one duplicate sample) were analysed for OCPs ;tnd PCBs. All samples
analysed reported concentrations of OCPs and PCBs below laboratory practical quantitation limits and

therefore below SIL; and SIL, guidelines.

OCP concentrations were also below CT1, while PCB concentrations were below SCC, classifying the
soil as Inert Waste (NSW P4, 1999).

11.7 VOCs-Table 5

Two samples were tested.for VOCs. Laboratory testing did not detect VOCs above laboratory practical
quantitation limits in either sample.

12.0 ASSESSMENT OF RISK

Based on the results of this investigation, soil conditions at the site do not pose a significant risk of harm
to human health as defined in the NSW EPA Guidelines on Significant Risk of Harm and the duty to
report. The elevated nickel concentration, encountered at one location only (BHO1), above provisional
phytotoxicity based investigation levels, is not considered significant in the context of the investigation as:

. The sampling plan conducted enables dctcctlon a circular hot spot with a dizrmeter of approximately
27 metres with 95% confidence; -

. Stressed vegetation was not observed within 2 27m diameter of BHO1 where elevated micke]
concentrations were noted (note the Fig tree in the north western corner of the site, see Figure 2).
In addition, the general healthy condition of grasses covering the site, indicates that there is unlikely
to be a phytotoxicty issue in site soils;

Furure site use includes mixed residential with minimal soil access and commercial/industrial,
indicating likely limited vegetation establishment ar the site; and

* HLA note thar the PQL for BaP is above the criteria set by the NSW EPA (1999) for Jnerr Waste.
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Site Contamination Investigation,
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Based on statistical analysis of the nicle] data generated by this study, there 1s a 95% probability
that the arithmetic average concentration of nickel in the fill material will not exceed 36mg/kg,
which is significantly below PBIL criteria of 60mg/kg (refer Table 9).

HLA notes the limitations of using total metal concentrations alone to determine site phytotoxiciry 1ssues.
Given the above observations, however, HL.A does not consider further site specific testing is warranted.

HILA considers that the potential for impact from observed site sources to site groundwater is low, given
the following:
The absence of soil impact at the site, particularly in the fill material; and

Leachability of metals is low, as was proven by the limited TCLP testing results;

Perched groundwater was encountered in the southern portion of the site in two borehole
locations only, BH10 and BH11. The groundwater encoumtered here is inferred to be associated
with the remnant creek that drained toward Homebush Bay. Groundwater in the northern
portion of the site is expected to exist at depth (<10mbgs) in shale; and

"The shale (proper) bedrock encountered beneath the majority of the site is of low permability
reducing the vertical and horizontal movement of any contaminants.

13.0 CONCLUSIONS

Mixed £ill material was encountered at variable depths across the site and predominantly comprised
reworked clays with sand, silt and gravel. There was no evidence of putrescible or industrial waste

disposal areas. No asbestos containing materials were observed.

The results of the investigation indicate that subsurface soil conditions at the site are suitable for either
residential land use {with minimal soil access) and or commercial/industrial land use.

If future land development includes the removel and off-site disposal of soil, soils may be disposed of as
Inert Waste, per NSW EPA (1999) classifications”. _

* Although BaP was not detected in any soil sample, HLA note that the FQL for BaP is above the criterfa set by the NSW EPA
(1999) for Jnert Waste. However given that elevated TPH concentrutions were not reported and no visible signs of PAH
conraminarion were noted (i.e. ash or slag), HLA consider it suitable to classify the waste as Inerr Waste. '
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Tahle 1 - Soil Sample Analytical Results (Metals and Cyanide)

HLA

Precinct SITE 3
Sampie 1D NSW EPA Guidlelines : BHO4_0.4-0.5 BH05_0.4-05  DUPO2 BH06_0-0.3
Deplh (mbgs) | oy el PBIL - CTi- TCLP1- SCCi-| 405 0.4-0.5 . 04-0.5  BH05_0.4-05 0403
Malerial Type | access. sol Inerl - Inert — Inerl Clay Clay Fil Fill Fill
Waste  Wasie  Wasle .
Dale Sampled { (SiL2)  (SIL) 13/05/02 13/05/02 13/05/02 13/05/02 13/05/02
Unils (mglkg) (mg/kg) (mglkg) (mglkg) (mgfl} (mg/kg) {mg/kg) (mgft) (ma/kg) {mg/kg) {mg/kg)
As 400 500 20 10 0.5 500 13 <01 4 4 7
Be a0 100 3 2 0.1 100 <1 ——— < <1 <1
Cd 80 100 NA NA 0.1 100 <1 e <1 <1 <1
Cr NA NA NA NA NA NA 17 — 8 9 14
Ce Wi 400 500 400 10 05 1900 ——— ———— - - ————
Cu 4000 5000 100 NA NA NA 19 - 40 35 40
Mn 6000 7500 NA NA NA NA 6 —— 287 401 386
Ni 2400 3000 60 4 0.2 1060 <{ —— 26 37 21
Ph 1200 1500 600 10 0.5 1500 16 _ —— 13 18 33
Zn 28000 35000 200 NA NA NA 7 - 44 61 54
Hg 60 75 1 0.4 0.02 50 <0.1 - <0.1 <D.1 <0.1
Cyanide 2000 25600 - 32 1.6 5900 ——ee - -—- -— -
Notes:
mg/kg = milligrams per kilogram.
< denoles analyla nol delecled above Indicated laboralory
praclical quaniitation timlt.
“--" denoles analysls nol conduclad
{mbgs) denoles melres belaw ground surace
Guideilnes are health-based soll investigalion levals {SIL2 & PBIL) (EPA, 1988)
NA = Na crllerta defined by NSW EPA .
CT1 = maximum values of lolal concenlratlon lor Inert wasla clagsificalion
wilhoul determining tolal leachable concentrations
SCC1 = maximum values of tofal concenlrailons for Inert waslte classificalion
used in conjunction will lofal leachable concentratlon (TCLP)
Shading denctes deleclad concanlralions exceed NSW PBiLs
Boxing denoles detected cancentralions excead NSW EPA CT1
Bl _HiLab = inlerlaboralory split sampla analysed by secondary laboratory :
Labmatk : _: |
J1938/1.Matals a mcns.nm.mu:

ga 2ok




Table 1 - Soil Sample Analytical Results (Metals and Cyanlde)

Precinct SITE3
Sample ID NSW EPA Guidlelines '| BHO6_0-0.3Lab BH-7 _0.9-1.0 BH08_0.9-1.0 BH09 2.8-3.0
Resid. with  Commarcial / CT1 - CLP1- SCC1- '
Depth (mbgs) | Torrg  Cimece’ PBIL _L: T -l oo 0-0.3 0.9-1.0 0.9-1.0 0.9-1.0 2.8-3.0
Material Type | 2ccess. sol Waste Wasle  Wasie Filt Fill Fil Fill Clay
Dale Sampled | (SiL2)  (SILy) 4 13/05/02 13/05/02 13/05/02 13/05/02 13/05/02
Unils (mg/kg) (mglkg) (mg/kg) (mglkg) (mgll)  (mglkg) (mg/kg) {mglkg) (mglkg) mgiL (mglkg)
As 400 500 20 10 0.5 500 35 8 [ 14 ] <04 10
Be 80 100 3 2 0.1 100 <1 <1 — <1
Cd 80 100 NA NA 0.1 100 <0.5 <1 <1 <1
Cr NA NA NA NA NA NA 11 7 31 20
Cr VI 400 500 400 10 0.5 1900 - <t <0.01 <1
Cu 4000 5000 100 NA NA NA 26 23 14 18
Mn 6000 7500 NA NA NA NA — 161 304 - 11
Ni 2400 3000 60 4 0.2 1050 16 3 10 2
Pb 1200. 1500 600 10 0.5 1500 19 12 35 20
Zn 28000 35000 200 NA NA NA 47 20 23 8
Hg 60 75 1 0.4 0.02 50 0.09 <0.1 <0.1 — <0.1
Cyanide 2000 2500 - 32 1.6 . 5900 <1 -

Holes:
ingfkg = milligrams per kilogram,

< denoles analyla nol delecled abova indicaled aboralory
praclical quantilation Hmil.

"--" denctes analysis not conducled
{mbgs) denoles malras balow ground surface

Guidelines are healih-based soil investigallon levels {SIL2 & PBIL) (EPA, 1998)
NA = No criferla defined by NSW £PA

CT1 = maximum values of iolal concenlirallon for inerl wasle classlficallon
wilhoul defermining tolal leachable concenlralions

SCC1 = maximum values of lolal concenlrations for Inert wasle classificalion
used in conjunclicn with lotal feaciiable concenlrallon (TCLP}

Shading denoles delecled concentrafions excead NSW PBiLs

Boxing denoles delecled concentrallons exceed NSW EPA CT1

~4#iLab = Interlaboralory split sample analysed by secor
; Pl
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Table 1 - Soil Sample Analytical Results (Metals and Cyanlida)

Prechct : Site 3
Sample ID NSW EPA Guldlelines '|8H20_0.1-03 BH21_0-0.2 BH22 0-0.2 BH23_0.03-0.2 BH23_1.8-2.0
Depth (mbgs) | Soreny  Comreal! - PBIL A_uﬁ ; ﬂ_u.v” - m,ooi_ - 0103 0-0.2 0-0.2 0.03-0.2 1.8-2.0

; accoss. sall ner ner ner

Malerial Type Waste Waste Waste FHi Fill Fill Fil Clay

Date Sampled | (SlL2)  (SILy) 13/05/02 13/05/02 13/05/02 13/05/02 13/056/02
Units (mg/kg) (mg/kg) (mgikg) (malkg) (mg/ll) (molkg) (mglL) (mg/kg) {mgfkg) (mg/kg) (mg/kg)

As 400 500 20 10 0.5 500 6 3 1

Be 80 100 3 2 0.4 100 <1 <1 <q

Cd 80 100 NA NA 0.1 100 <1 <1 T«

Cr NA NA NA NA NA NA 12 4 5

Cr VI 400 500 400 10 0.5 1800 .

Cu 4000 5000 100 NA NA NA | e 28 20 i4

Mn 6000 7500 NA NA NA NA 311 76 51

Ni 2400 3000 60 4 0.2 1050 <0.1 7 4 5 ]

Pb 1200 i500 - 600 10 0.5 1500 ——— 30 13 10 ———

Zn 28000 35000 200 NA NA NA 54 27 17

Hg 60 75 1 0.4 0.02 50 <0.1 <0:1 <0.1

Cyanide 2000 2500 . 32 16 . 5900 <1
MNoles: S e e —

mg/kg = miltlgrams per kllogram.
< denoles analyla nol delected abova Indicated laboratory
praciical guanlilation itmil.
--" dencles analysls not conducled
(mbgs) denoles meires below ground surface
Guidelinas are health-based soll invesligalion lavels (SIL2 & PBIL) (EPA, 1898)
NA = Mo ciileria defined by NSW EPA
CT1 = maximuim valuas of tolal concentration far Inert wasle classlfication
wilhout delermining latal leachabls concenlralions
SCCA = maximum values of lolal concentrafions for Inert wasta classification
used in conjunction with lolal leachable concentration {TCLP)
Shading denoles detected concentralions exceed NSW PBILs

Boxing denoles delecled concenlrations exceed NSW EPA CT4

@Wﬁxlﬁrmc = Intetlaboralory split sample analysed by sec#&
Swmiark a

P
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HLA

Table 2 - Soil Sample Analytical Results (TPH and BTEX)

Precincl NSW EPA Guidelines Site 3
Sample ID sahnnwﬂﬂmnm o Classification for Inert Wasle| pHio1_0.0-1.0  DUPO1  BHO3_1.8-2.0 BH10_1.8-2.0 BH14_0-0.2
Depth (mbgs) | sensitive landuse 0910  BHO1_0840  1.8-20 1.8-2.0 0-0.2
Malerlal Type CTt SCCH Fll Fill Fill Sand Fill
Date Sampled 13/05/02 13/05/02 13/06/02 13/05/02 13/05/02
Units {mglkg) (mglkg) (mg/kg) (mglkg) (mgfkg) (mglkg) (mg/kg) (mg/kg)
Cq - C, Fraction 65 NA 650 <2 <2 <2 < <2
T Cio - Cy, Fraclion <50 <80 <50 <50 <50
F Cys- Gy Fraction 1000 NA 5000 <100 <100 <100 <100 <100
C.q - Cas Fraclion <100 <100 <100 <100 <100
Benzene 1 1 500* <0.2 <0.2 <0.2 . <0.2 <0.2
Toluene 14 28.8 518* <0.2 <0.2 <(.2 <0.2 <0.2
{5 Elhylbenzene 31 60.0 1080 <0.2 <0.2 <0.2 <0.2 <0.2
b mela- & para-Xylene NA NA NA <0.2 <0.2 <0.2 <0.2 <0.2
orlho-Xylene NA NA NA <0.2 <0.2 <0.2 <0.2 <0.2
Total Xyienes 14 100 * 1800* <0.4 <0.4 <0.4 <0.4 <0.4
Noles:

mg/kg = mitligrams per kilogram.

< denoles analyls nol delecled above Indicated
laboratory practical quaniliation limil.

{nibgs) denoles melras below ground surface

* = anly lo be used in conjunciion with TCLP values.

A
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Table 2 - SoH Sample Analytical Results (TPH and BTEX)

Precinct NSW EPA Guidelines Site 3
SampleiD | el |Classification for Inerl Wasle| pip3 0,03-0.2 BH23 1.8-2.0
Depth (mbgs) sensllive landuse 0.03-0.2 1.8-2.0
Material Type CcM SCC1 Fill Clay
Date Sampled 13/05/02 13/05/02
Units (mglkg) (malkg) (mg/ka) (mgfkg) (mg/kg)
Cg - Cy Fraction 85 NA 650 <2 <2
T Cyp - Cy4 Fraciion <50 <60
= Cs - Gy Fraclion 1000 NA 5000 122 <100
Ome - Omm Fractlon 474 <100
Benzene 1 1 500* <0.2 <0.2
Taluene 1.4 28.8 &18* <0.2 <0.2
7y Ethylbenzens 3 60.0 1080* <0.2 <0.2
tn  meta- & para-Xylene NA NA NA <0.2 <0.2
ortho-Xylene NA NA NA <0.2 <0.2
Tolal Xylenes 14 100 1800* <0.4 <0.4
Nates:

mgikg = milligrama per kilogram.

< danotes analyle nol dalected above Indicated
laboratory pracilcal guaniitallon limil.

{mbgs) denotes melres balow ground surface

* = only (o be usad In conjuncllon with TCLP values.

M1 A
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Table 3 - Soil Sample Analytical Results (PAHs and Phenols)

HLA

Precincl Site 3
Sample ID NSW EPA Guidlelines . BH05_0.4-0.5 BH0B_0.9-1.0 BH11_3.8-4.0 BH15_1.8-2.0 8H23_0.03-0.2

Depih (mbgs) uﬂwﬂﬁ_ mﬁﬁ_ﬂ_ Classification tnert Wast 0.4-0.5 0.8-1.0 3.8-4.0 1.8-2.0 0.03-0.2

Malerial Type solt accass il Fill Fil Fill Fill

Dale Sampled (SlL) | (SIL) | ,CT1 [ TCLP1 | SCC1 13/05/02 13/05/02 13/05/02 13/05/02 13/05/02

Units (mg/kg) | (mgikg) | malkg mg/L mglkg mg/kg malkg mg/kg mglkg mg/kg

Naphihalene - - <0.5 <0.5 <0.5 <{.56 <0.5
Acenaphthylene - - <0.5 <0.5 <0.5 <0.5 <0.5
Acenaphithens - - <(.5 <0.5 <0.5 <0.5 <0.5
Fluorene - - <0.5 <0.5 <0.5 <0.5 <0.5
Phenanihrene - - <0.5 <0.5 <{.5 <0.5 <0.5
Anthracene - - <D.5 <0.5 <0.5 <0.5 <(.5
Fluoranthens - - 0B <0.5 <0.5 <0.5 <0.5
ﬂ(qmu._m - - c.w Ac.m Aa.m Ao.m Ao.m
Benz(a)anihracene - - <0.5 <0.5 <0.5 <05 <0.5
Chrysene - - <0.5 <0.5 <0.5 . <05 <0.5
Benza{b)Ruoranlhena - - 0.5 <0.5 <0.5 <0.5 <0.5
Banzo(kMiuoranthens - - <0.5 <0.5 <0.5 <0.5 <0.5
Benzo(a)pyrene 4 5 0.08 0.004 i <0.5 <0.5 <0.5 - <0.5 <0.5
Indeno{1.2.3.cd)pyrene - - <0.5 <0.5 <0.5 <Q.5 <0.5
Dibenz{a.h}anthracene - - <0.5 <0.5 <0.5 <0.5 <0.5
Benzo(g.h.i)perylene - - <0.5 <0.5 <0.5 <0.5 <0.5
Tolal PAHs . 80 100 NA NA 200 22 nc nc NG nc
Tolal Phenals 28000 35000 28.8 1.44 518 <2 <2 <2 <2 <2

Noles:

mg/kg = milligrams per kitogram

< denoles analyle not delected above indicalaed laboralory praciical quantllation limils

- denoles no guldaline value establishad

{mbgs) denoles melres below ground surface
Guldelines a1e HSW EPA {1998) health based sall invesiigation lavels (SiLs}
CTt = maximum values of loial concantralion for Inar waste classificallon withoul dalarmining TCLP

SCC1 = maximum values far leachabla concentratlon and tolal concentration when used together, excapt

loial PAHs which is assessed only by lotal concentrallon

Tolal PAH concenlrallon calcutaled from sum of individual
compounds quantilied {n/c denoles sum Incalculable due lo non-delection)

/1

b
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Table 4 -'Soil Sample Analytical Results (Organochlorine Pesticides and Polychlorinated Biphenyls)

Precinct mnawuc_ﬂv> %_m.n,_?_:m_u.P Site 3.
uidelines - didelines -
Sample ID Residantial with Commerclal / mIc._Jo.m-._.o BUPOA1 BHO5_0.4-0.5 BH14_0-0.2 BH17_0.8-0.9 BH23_0.03.-0.2
- Deplh {mbgs) minimal soil access industrial 0.8-1.0 BHO1_0.9-1.0 0.4-0.5 0-0.2 0.8-0.8 0.03-0.2
Material Type Fill Fill . Fll
Dale Sampled (SIL3) (8IL4} 13/05/02 13/05/02 13/05/02 13/05/02 13/05/02 13/05/02
Unils {malkg) (mglkg) {mglkg) (mglkg) (mglkg) (mg/kg} {ma/kg) (mgfkg)
aipha-BHC - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.08
Hce: - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
bela-BHC & gainma-BHC - - <0.1 <0.1 <0.1 © <01 <0.1 <0.1
delta-BiC - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
IHeplachlor - - <0.05 <0.05 <0.06 <0.05 <0.05 <0.05
Aldrin 40 50° <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Heplachlor epoxide 40 50 <0.05 <0.08 <0.05 <0.05 <0.05 <0.05
Chlordane - trans 200* 2b0*¢ <0.05 <0.05 <0.05 <0.08 <0.05 <0.05
Endosulfan 1 - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Chlordane - cis 200 250 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Dieldrin 40° 50 <0.05 <0.05 <0.05 <0,05 <0.05 <0.05
DHE - - <0.05 <0.05 <0.056 <0.05 <0.05 <0.05
Endrin - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Endosulian 2 - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
bbb - - <0.05 <0.05 <0.06 <(.05 <0.05 <0.05
Endrin aldehyde - - <0.08 <0.05 <0.05 <0.05 <0.05 <0.05
Endosulfan sulfate - - <0.08 <0.05 <0.05 <0.05 <0.05 <0.05
DDT 800*** 1000 <0.2 <0.2 <{).2 <0.2 <0.2 <0.2
Endrin ketone - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Melhoxychlor - - <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
PCB 40 50 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Noles:
mygkg = miligrams per kllogram . *
< = analyta not datecled at or above [ndicated laboratoty
peaclical quantitation limit
* denoles guldeilne for total aidrin + dialdrin concentration
(mbgs) danoles melras belew ground sudace
** denoles combined chlordane cilterla
*** denoles DDD = DDT = DDE
(o o (2 .
d @w ! @
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Table 5 - Soil Sample Analytical Results (Volatile Organic Compounds)

~@

Sample Location BH10 BH19 ;
Sampie ID 1.8-2.0 0.8-1.0
Material Type Fill Fill
Date Sampied 13/05/02 13/05/02
Units L mg/kg mg/kg
Monocyclic Aromatic Hydrocarbons
Benzene <0.5 <0.5
Toluene <0.5 <0.5
Ethylbenzene <0.5 <0.5
meta & para Xylene <0.5 <0.5
Styrene <0.5 <0.5
ortho-Xylene <0.5 <(.5
Isopropylbetizene <0.5 <0.5
n-Propylbenzene <0.5 <0.5
1.3.5 - Trimethylbenzene <0.5 <0.5
sec-Bufylbenzene <0.5 <0.5
1.2.4-Trimethylbenzene <0.5 <0.5 -
tert-Butylbenzene <0.5 <0.5 :
p-lsopropyltoluene <0.5 <0.5
n-Butylbenzene <0.5 <0.5
Cxyenated Hydrocarbons
Vinyl Acetate <5 <5
2-Butanone <5 : <5 T
- 4-Methyl-2-pentanone <5 <5 o
2-Hexanone ‘ <5 <5’
Sulfonated Compounds
Carbon disulfide <015 <0.5
Fumigants
2.2-Dichioropropane <0.5 <0.5
1.2-Dichlorpropane : <0.5 <0.5
¢is-1.3 Dichloropropyiens <1 <1
trans-1.3-Dichiorpropylene <1 <1
1.2-Dibromoethane <0.5 <15
Halogenated Aliphatic Hydrocarbons
Dichlorodiftuoromethane <5 <5
Chloromethane : <5 : <5
Vinyl chioride <5 <5
Bromomethane <5 <5
Chloroethane <5 <5
Trichlorofluoromethane <5 <5
1.1-Dichloroethne <0.5 <0.5
lodemethane <0.5 <0.5
trans-1.2-Dichloroethane <0.5 <0.5
1.1-Dichlaroethene <0.5 <0.5
1.1.1-Trichtoroethane <0.5 <0.5
1.1-Dichioropropylene <0.5 <0.5
Carbon Tetrachloride <0.5 <0.5 <
1.2-Dichloroethane <0.5 <0.5 :
Trichloroethene <0.5 <0.5
Dibromomethane <0.5 <0.5

J1938/1.VOCs.50ll Page 1 of 2




Table 5 - Soil Sample Analytical Results (Volatile Organic Compounds)

Sampie Location BH10 BH18
Sample ID 1.8-2.0 0.8-1.0
Material Type Fill Fill
Date Sampied 13/05/02 13/05/02
Units mglkg mog/kg
" 1.1.2-Trichioroethane <0.5 <05
1.3-Dichloropropane <Q.5 <0.5
Tetrachiorethene <0.5 <0.5
1.1.1.2-Tetrachloroethane ' <0.5 <0.5
frans-1.4-Dichlaro-2-butene <0.5 <0.5
cis-1.4-Dichloro-2-butene <0.5 <0.5
1.1.2.2-Tetrachloroethane <0.5 <0.5
1.2.3-Trichioropropane <0.5 <0.5
Pentachloroethane <f.5 <0.5
1.2-Dibromo-3-chloropropane <0.5 <0.5
Hexachlorobutadiene <0.5 <0.5
Halogenated Aromatic Hydrocarbons
Clorobenzene <0.5 <0.5
Bromoberizene <D.5 <0.5
2-Chlorototuene <(.5 <0.5
4-Chforotoluene <0.5 <0.5
1.3-Dichlorobenzene <05 <0.5
1.4-Dichiorobenzene <0.5 <0.5 —
1.2 4-Trichlorobenzene <0.5 <0.5 -
1.2.3-Trichlorobenrene <0.5 <0.5
Trihalomethanes
Chioroform . <05 <Q.5
Bromodichloromethane <0.5 . <Q.5
bBibromodichloromethane <0.5 <0.5
Bromoform <0.5 <0.5
Napthalenhe
Napthaiene <5 <5
e e e
mg/kg = milligrams per kilogram
< denoctes analyte not detected at or above indicated laboratory
practical quanfitation limit (PQL) '

A
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Tabla 6 - n@%@%ﬂ: Sample Analytical Results (Mat. =~ u/w.w%o_\m:_aov

-

Sample Localion BHGH BHOA1 RFPD BHO5 BHOS RPD BHO6 BHO6 RPD
Sample ID and Depth | BHO1_0.9-1.0 BUPD1 mIomio.A-o.m DUP02 BHO6_0-0.3 BH06 0-0.3 Lab
QAQC Type Original Fleld Dupticale Original Field Duplicate Original Field Duplicate
Dale Sampled 13/05/02 13/05/02 13/06/02 13/05/02 : 13/06/02 13/05/02

Units (mgfkg) (mgfkg) (%) (mglkg) (mglka) (%) (mg/kg) (mglkg) (%)

As 3 2 40 4 4 0 7 a5 67

Be <1 <1 NA <1 ' <1 NA <1 A — NA

cd <1 <1 NA <1 <1 NA o« <0.5 NA

Cr 137 164 18 8 9 12 14 H 24

Cu 49 47 4 40 35 13 40 26 42

Mn 851 945 10 287 401 33 386 NA

Ni 124 130 5 26 a7 35 21 16 27

Pb 5 4 22 13 18 32 a3 . 19 54

Zn 62 56 10 44 61 32 54 47 14

Hg <0.1 <0.1 NA <0.1 <G.1 NA <0.1 0.09 NA

Cyanide <1 <1 NA © e e NA ——— - NA

Notes:

mgtkg = millligrams per kilogram.
< denoles analyle not delected at
or above indicaied faboraiory
practical quantilation Himit (PQL).
RPD = relative percentage difference.
NA = RPD nol caiculable
Bolding Indicales RPD oulside
acceplable limits.

HLA * J1938/1.QA/QC Metals _u..q_ Cyanide. Soll . 1 of 1
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Table 7 - QA/QC Soll Sample Analytical Results (TPH and BTEX)

Sample Localion BHO1 BHO1 RPD
Sample ID and Depth | BH01_0.9-1.0 DuPo1
QAQC Type Original Field Duplicate
Daie Sampled 13/05/02 13/05/02
Unils mgfkg mgfkg {%)
C6 - C9 Fraction <2 <2 NA
W C10 - C14 Fraction <50 <50 NA
= C15 - C28 Fraction <100 <100 NA
G289 - C36 Fraction <100 <100 NA
Benzena <0.2 <0.2 NA
Toluene <0.2 <0.2 NA
o] Elhylbenzene <0.2 <0.2 NA
5 meta- & para-Xylens <0.2 <0.2 NA
ortho-Xylene <0.2 <0.2 NA
Tolal Xylenes <0.4 <0.4 NA
Notes:

mg/kg = milligrams per kilogram.
< denoles analyte not delected al or

above indicated Jabaralory

praclical quantitation limil (PQL)
RPD = relative percenlage difference.

NA = RPD nol calculabie

Bolding indicales RPD culside

acceplable limits.

J1938/1.QA/QC TPH i | BTEX. Soli




n beconnny

Tabla 0 - 96% VCL Catculatlon for Hickel In FlIl

Sample

Cang, Ln Cong, Rank  Cum.Freg H Valita Interpoiatlon Tabls
BHO{/DUPOY 1300 4.87 1 53
BHo2 520 385 2 10.6 INPUTS {Nickel}
BHO3 16.0 2717 7 a6.8 Standard Davlation {dala) 0.8080083
BHOS 26.0 326 4 211 Low mv. {Table E) 4.5
BHoB 21.0 .04 8 ate High &, {Tahta E) 1.76
gHo? a0 1.10 18 4.7 Count (daia) 18
BHO3 100 230 13 668.4 Low counl (Tahla E) 12
BHi2 20 3.18 § 283 High count (Vabla E) 15
Bti14 270 3.30 a 188 Low SDEV - Low Ceunl (Table £) 3488
BH15 8.0 2.08 " 137 High SDEV - Low Count (Fabls E} 4422
aHia 13.0 2.58 10 528
BH1? 1.0 240 t2 832
Bii1a 150 274 a 424
BH10 13.0 268 {1] 52.8
BHZ20 4.0 2.4 ] 474
Bli21 7.0 1.85 16 78.8
BH22 4.0 1.30 i7 88.6
BH23 6D 1.81 16 8.2 Low SDEV - High Count {Tahls E} 3842
Probabliity Phat Test High SDEV - High Counl (Tebla E) 4.084
te '@ 8D DIFF 3.378
3 m 50 GT DIFF -1.800
5 & Hy DIFF 2.648
0.00 1.00 100 1.00 100 50 5:00 H; DIFF 2408
i : : ) H 2.249
Ln(Cone.)
Crrm i . — Hinsgram
Pr dura D Pr di [c] 10
ormal Dlsl  Log Normal Dist
ov N o w 5 [BFiegecosy |
Ava 22.47 285 .
5L Dav 20.20 0.91 ¢
Var ass 082 500 1000 3000 2500 1000 1500 4000 blore
n 18 18 Hin
h nfa. 22348
i 1.74 nla
85% ucl 34 1]
Resull:

Although tha cosfficlent of varalion Is 1.2, the logarithmicaly transformed data is nomnally disiributad (refar
prababilliy piol and histogram), NSW EPA {1885} Procedura G Is applicabla. There Is & 5% probabllity thal
1he anithmeiic average conceniraiion of nlcke! will nol excesd 38 mp/kg.

* NSW EPA [1995) Semping Dasign Guklstnes
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HLA-Envirosciences Pty Limited BORING / WELL CONSTRUCTION LOG

55-65 Grandview Streel

: S Pymble NSW 2073
== Telephone: (02) 9988 4422 BHO1

St Fax: {02) 9988 4441

PROJECT NUMBER J19838 DATE  13/05/2002

%_.7 | PROJECT NAME _SOPA BLANK
LOCATION _Homebush SCREEN

= DRILLING METHOD Direct-Push / Soiid Stem Auger GRAVEL PACK
SAMPLING METHOD _Push Tube / Grab SANITARY SEAL/BENTONITE
SURFACE ELEVATION STABILISED WATER LEVEL
WELL HEAD/TOC GROUND WATER ELEVATION

COMMENTS _Surface cover is gravel

E 22 E w Bz 12 S
- [} I
g (8313 E2 |5/&3[28 LITHOLOGIC DESCRIPTION Eb
o < )
o |=glel 33 |Z|SEfE 38
SAND with minor gravel (I?ELL}, brown, loose to medium density, slightly moist
ND 1 VR to dry
0.1-D. L
- 0.40
Gravelly CLAY with sand {FILL), brown, siiff, low to zero plasticity, slightly moist
1o dry
0.75
- Gravelly SAND {FILL}, brown, dense, slighliy moist to dry . 0.90
L 3';?11-5 *{_ Sandy sifty GRAVEL and clay (FiLL), blueigrey, dense, slightly moist )
DUPM
1.35
ND I BHO1_ - Silty CLAY with minor shale (CL), redforange, very siiff, low plasticity, slightly
14-1.5 moist
— |, '
- Z 210
- Weathered SHALE (BEDROCK), brown, slightty moist, low to high strength
ND ) BHol- - 2.30
22-23 .

Auger refusal on shale
Total Depth: 2.30m

NSTRUCTION LOG HE3B.GPJ HLA _SYD.GDT 0608/

g
2
=
2
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==———== H| A-Envirosciences Pty Limited
55-65 Grandview Streel

BORING / WELL CONSTRUCTION LOG

BORING / WELL CONSTRUCTION LOG Jlm.GPJ’HlA_BYD.GDlT

i T § 5 : T Pymble NSW 2073
= Telephone: (02) 9988 4422 BHO2
Fax: (02) 9988 4441
PROJECT NUMBER _J1938 DATE 13/05/2002
PROJECT NAME _SOPA BLANK
LOCATION _Homebush SCREEN
DRILLING METHOD _Solid-Stem Auger GRAVEL PACK
SAMPLING METHOD _Grab SANITARY SEAL/BENTONITE
SURFACE ELEVATION STABILISED WATER LEVEL
WELL HEADTOC GROUND WATER ELEVATION
LOGGED BY _R. Cesson
COMMENTS _Surface cover is gravel
= & gl ~|e -
E (2|8 #E5 |8z |E : Oz
=Y Z |> oo 2o |z o<
& 8 516 S5 o tﬂﬁ o ([FO LITHOLOGIC DESCRIPTION =
o |23|g| %2 |Z|c5E|z” 58
N E
[ < o
PO ) . n n
ND @’ (?l;?nzi % ::::::: SAND with gravel {FiLL), brown, locse, siightly maist to dry
il - - bR ’
P2
PORRe
B 535
Lelele
L Hetels! 0.60
/7/ Silty CLAY (CL), red/brown, stiff, low plasticily, slightly moist =
ND | BHO2_ i / .
B % | L. %
ND lm|  BHOZ_ 3 %
. l{'-_} 1.8-2.0 5 - 2 00
_Weathered SHALE {BEDROCK), brown, skightly moist, high strength
ND (| BHOZ i
_{‘E 2224 N 2.40

Terminated on shale
Total Depth: 2.40 m

PAGE 1 OF 1




=—Ufveen vl BORING / WELL CONSTRUCTION LOG

55-65 Grandview Street

: T Pymble NSW 2073
=== Telephone: (02) 5968 4422 BHO3

Fax: (02) 9988 4441
PROJECT NUMBER _J1938

DATE 13/05/2002

“__} | PROJECT NAME _SOPA T HLANK
LOCATION _Homebush SCREEN
+ | DRILLING METHOD _Solid-Stem Auger GRAVEL PACK
SAMPLING METHOD _Grab SANITARY SEALIBENTONITE
SURFAGE ELEVATION STABILISED WATER LEVEL
WELL HEAD/TOC GROUND WATER ELEVATION

LOGGED BY _R. Gasson
COMMENTS _Surface cover is grave!

E |2R 3 i @ =712 oz
& |83 % TR gg LITHOLOGIC DESCRIPTION Ea
) <
g =8 @ 52 z| o ElE 8o
ND {(} BHO3_ SAND with gravel (FILL), brown, ioose o medium density, slightly moist te dry
0.0-0.2 |
¥ BHOZ_ -
0.4-0.5
—1
. ND @ BHO3_ i .
- 1825 K ' 2.00
= 2 Sandy SILT with minor gravel and clay {FILL), brown, softmedium density,

shightly moist to dry

i
T
i

o8
|

5] ND | BHOZ_ C
g T 5548
5 — 4
3
X - .
=
@ B -
g
8
g ND @ BHO3_ ]
?_: e 4.8-50 5 ]
[}
: i 5.20
Weathered SHALE (BEDROCK], brown, siightly moist, high strength
5.40

Auger refusal on shale
Total Depth: 5.40 m

PAGE 1 OF 1




BORING 7 WELL CONSTRUCTION LOG J1938.GPJ HLA $YD.GDT 04/08/02

|

HLA-Envirosciences Pty Limited BORING / WELL CONSTRUCTION LOG

=—=——x 55-65 Grandview Street

ICEEET ble NSW 2073

===== "?:::phone: (02) 9988 4422 BHO04
Fax: {02} 9988 4441

PROJECT NUMBER _j1938 DATE 13/058/2002

PROJECT NAME _SOPA BLANK

LOCATION _Homebush SCREEN

DRILLING METHOPD _Solid-Stem Auger GRAVEL PACK

SAMPLING METHOD _Grab SANITARY SEAL/BENTONITE

SURFACE ELEVATION STABILISED WATER LEVEL

WELL HEADITOC GROUND WATER ELEVATION

LOGGED BY _R._Casson
COMMENTS _Surface cover is grass

= i.wl|E we (Bl 5o
e |8513] 55 |3|%=21%9 LITHOLOGIC DESCRIPTION Ea
o ol < 4
2 |Poig| @z [2|°E(6 go
ND @ BHO4_ Silty SAND (FILL), brown, Ioase, slightly moist to dry

\Mo0602 | | 0.20

Silty CLAY (CL), red/brown, very stiff, low to zero piasticity, slightly moist to dry

&)
g

xI
DN\

ND

_g

Borehole terminated in clay
Tota! Depth: 0.50m

g

Ay
e
o

S

e
i}
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[====—= HLA-Envirosciences Pty Limited BORING / WELL CONSTRUCTION LOG

= 55-65 Grandview Street

= : 5 Pymble NSW 2073
== Telephone: (02) 9988 4422 BHO5

Fax: {02) 9988 4441
P PROJECT NUMBER _J1938 DATE 13/05/2002

{_ 7| PROJECT NAME _SOPA BLANK
" | LOCATION _Homebush SCREEN
» | DRILLING METHOD _Solid-Stem Auger GRAVEL PAGK
SAMPLING METHOD _Grab SANITARY SEAL/BENTONITE
SURFACE ELEVATION STABILISED WATER LEVEL
WELL HEADITOC GROUND WATER ELEVATION

LOGGED BY _R. Casson
COMMENTS _Surface cover is bitumen (10mm)

Elsolf 5 B3 5
Q
s 183513 £2 % o8& gg LITHOLOGIC DESCRIPTION S8
o |B9{O <5 Z/8Eeix- 58
o oy nwz ZiT=to O
ND SHOE \Bitumen 0.01
f} 0.0-03 b i Silty SAND with grave! (FILL), brown, ioose, slightly moist
BHOS_ - 1
ND % o405 X
DUPC2 » _
— 1 —
1.60
::::: Gravelly CLAY (FILL), redigrey/orown, stiff, low plasticity, slightly mois!
- otelelB
| wo fm|  BHOS_ e
' e 2
- _ 2
Zelels __ 220
‘::::: Sitty SAND with grave! (FILL), brown, medium density, slightty moist to dry
BHOS5 2
ND B 2425 2
e et
2.60
Weathered SHALE (BEDROCK), brown, slightly maist to dry, high strength
L] BHOS_ i
Q 2830 | | . 3.00
Auger refusal on shale
Total Depth: 3.00 m

HSTRUCTION LOG J1938.GP HLA SYD,GDT 040602

1
;
i
"4
(=]
[}
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BORING / WELL CONSTRUCTION LOG J1938.GPJ HLA_SYD.GDT (/05,02

Auger refusal on shale
Total Depth: 3.10m

HLA-Envirosciences Py Limited
=———— 5560 Grandview Stree BORING | WELL CONSTRUCTION LOG
{ C I E i Pymble NSW 2073 +
E ‘Telephohe: (02) 9988 4422 BHOS
Fax: (02) 9988 4441 s
PROJECT NUMBER _J1938 DATE 13/05/2002 f"“
PROJECT NAME _SOPA BLANK L
LOCATION _Homebush SCREEN
DRILLING METHOD _Solid-Stem Auger GRAVEL PACK
SAMPLING METHOD _Grab SANITARY SEALIBENTONITE
SURFACE ELEVATION STABILISED WATER LEVEL
WELL HEADITOC GROUND WATER ELEVATION
LOGGED BY _R. Casson
COMMENTS _Surface cover is bitumen (30mm}
-— > [m] —
E |24 F¥ |9/EB|To 2=
2 (83|31 == E ga |20 LITHOLOGIC DESCRIPTION ca
[a] Q10 =]
i B I oE|% Qo
ND 5HOG -~ Bitumen _-10.03
™ o003 KL Silty SAND (FILL), brown, loose, slightly moist to dry
L1 t0.30
BHO6 i | Sitty SAND with gravel (FILL), brown, nedium density, slightly moist to dry,
ND E 04-0E fimber fragments
= -
— 1 ramed
ND ]
| 1.40
Gravelly CLAY (FILL}, red/brown, stiff, low plasticity, slightly moist
ND % — 2
ND |  BHOB C
O 2835 5
"ND %] 22036.1. SHALE, brown, slightly mokst, high strength

PAGE 1
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HLA-Envirosciences Ply Limited
55-55 Grandview Street

-

BORING / WELL CONSTRUCTION LOG

= 5= :% Pymble NSW 2073
=22—X= Tolephone; {02} 9988 4422 BHO7
Fax: (02) 9988 4441
PROJECT NUMBER _J1938 DATE 13/05/2002
PROJECT NAME _SOPA BLANK
LOCATION _Homebush SCREEN
DRILLING METHOD _Solid-Stem Auger GRAVEL PACK
SAMPLING METHOD _Grab SANITARY SEAL/BENTONITE
SURFACE ELEVATION STABILISED WATER LEVEL
WELL HEAD/TOC GROUND WATER ELEVATION
LOGGED BY R. Casson
COMMENTS _Surface cover is bitumen (30mm)
> o
— — 0 o
E |2218] P& |2|EBiEg gz
2 18513 == Slao (20 LITHOLOGIC DESCRIPTION o
e {mo (o <5 LI0E |- sw
o O i GZ Z| o O
ND BHO7 Bitumen ~—0.03
@ 0.0-03 i | Sitty SAND with minor gravel (FILL), brown, loose, slightly moist 1o dry
1 bupos )
- E
BHO7_ - - - O 0.90
v [ a5 1%L 4. CL@{' with gravel (FiLL), brown/white/red, stiff, low to zero plasticity, slightly
) - mo
= =
ND ) — 2
-
2.70
i Sitty CLAY (CL.), orange/brown, stiff, low plasticity, slighty moist to dry
BHO7_ T . —— 2.90
% 253b [ 5 Weathered SHALE (BEDROCK), brown_ slightly moist. kigh strength 3.00

Auger refusal on shale
Total Depth: 3.00 m

PAGE 1 OF 1




BOR/NG ! WELL CONSTRUCTION LOG 11533.0PJ HLA_SYD.GDT 040602

HLA-Envirosciences Pty Limited
55-65 Grandview Streel

BORING / WELL CONSTRUCTION LOG

i S E = : % Pymble NSW 2073
L Telephone: (02) 9588 4422 BHOB <
Fax: (D2) 9988 4441 @
PROJECT NUMBER _J1338 DATE 13/05/2002 P “‘-5
PROJECT NAME _SOPA BLANK S
LOCATION _Homebush SCREEN
DRILLING METHOD _Solid-Stem Auger GRAVEL PACK
SAMPLING METHOD _Grab SANITARY SEAL/BENTONITE
SURFACE ELEVATION STABILISED WATER LEVEL
WELL HEAD/TOC GROUND WATER ELEVATION
LOGGED BY R.Casson
COMMENTS _Surface cover is grass
— > o -
w X w ) e 1S (3
E lzE (W od wl =@ |T T
g |8z{2| T2 || EB[28 LITHOLOGIC DESCRIPTION =h
o |238] 25 |2|Hel2- Zu
o o g:’ nz E a1 | O
D P50 ity SAND (FILL), brown, iocse, slightly moist to d
N o, BB'?U“— E:E:E: Sitty (FILL} slightly ry
0. 3 - PRANS
:.0‘0’¢
] B 0.40
RO5Y  Sandy SILT with graved (FILL), dark brown, soft, moist
pIRX)
I 2o
etels
i B2
ND iR S R % .
50 S
1 »‘030:0
e 1.20
i z Silty CLAY (CL.}, redigrey, stifi, low plasticily, slightty moist to dry
. i / 1.70
ND o BHOS_ L Weathered SHALE (BEDROCK), brown, slightly moist, hiph strength
1.7-18 — ' 1.50

Auger refusal on shale
Total Depth: 1.90m

PAGE 1 OF 1




S====HLAEnvirosciences Pty Limiled BORING / WELL CONSTRUCTION LOG

=== 55-65 Grandview Slreet

I = ¢ T Pymble NSW 2073

== Telgphane: (02) 9988 4422 . BHO0S
Fax: {02) 9968 4441

PROJECT NUMBER _J1938 DATE  13/05/2002
-~ | PROJECT NAME SOPA BLANK
LOCATION Homebush SCREEN
- DRILLING METHOD _Solid-Stem Auger GRAVEL PACK
SAMPLING METROD _Grab SANITARY SEAL/BENTONITE
SURFACE ELEVATION STABILISED WATER LEVEL
WELL HEADITOC GROUND WATER ELEVATION
LOGGED BY _R.Casson
COMMENTS _Surface coveris grass
. > a] -
E ol wer julx-g|9 oT
B g il 171 pur T} o T
g8z &g |5/c8z8 LITHOLOGIC DESCRIPTION =h
= i <2 =
o BR8] &2 [2|0E(% [o)=]
a ¥ z £ o O
ND Silty SAND {FILL), brown, lvose, slightly moist to dry
% BHOS_ | |
0-0.3
i 0.5D
| Sandy SILT with gravel (FILL), dark brown, soft, moist
@ BHOS_ [ -
0.8-1.0
|— -
L 2,60
% Silty CLAY (CL), brown, stiff, low plasticity, slightly moist to dry
] BHOS_ -
% zs3p PK 5 2,00
Borehole temminated in clay
Tota! Depth: 3.00 m
[
B
=1
g.
&
g
g
-
=
<]
=
(%]
. B
L
e

£
[
[=3
]
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55-65 Grandview Street

HLA-Envirosciences Pty Limited

BORING / WELL CONSTRUCTION LOG

BORMNG. WELL CONSTRUCTIONLCG J1930.GP3 HLA SYD.GDT O4/08/02

= £ = . Pymble NSW 2073
2E2=t= yojpphone: (02) 9988 4422 BH10
Fax: (02) 9988 4441 '
PROJECT NUMBER J1938 DATE 13/05/2002
PROJECT NAME _SOPA BLANK
LOGATION _Homebush SCREEN
DRILLING METHOD _Solid-Stem Auger GRAVEL PACK
SAMPLING METHOD _Grab SANITARY SEAL/BENTONITE
SURFACE ELEVATION STABILISED WATER LEVEL
WELL HEADTOC GROUND WATER ELEVATION
LOGGED BY _R.Cassop
COMMENTS _Surface cover is grass
—- > [m} -
E |28 wg (#Hzzl2 oz
S 18z3 sp [E|EQIE8 LITHOLOGIC DESCRIPTION =k
S |538 33 |3|BEfSC 3
& olgl 6z |Z 26 |o
ND L@ BH1D Silty SAND (FiLL}, brown, ioase, slightly moist to dry
0.0-0.3 -
] 0.50
2 Gravelly CLAY (FILL), brown, firm, iow plasticity, slightly moist
ND ]| BH10_ 3
g 0.6-1.0 .,
i 1.60
Clayey SAND (SP), grey, loose, very moist to saturated
- L hva
ND BH1D_
' @ 1825 [X .
L S 2.20
Sitty CLAY (CL), red/brown, stiff; low plasiicity, stightly moist to dry
ND | BH1O_ b
g 27-2.9

Borehole terminated in clay
Total Depth: 2.80 m

PAGE 1 OF 1
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HLA-Envirosciencas Pty Limited
55.65 Grandview Stregt

BORING / WELL CONSTRUCTION LOG

i 2 = 2% Pymble NSW 2073
= Telephone: (02) 9988 4422 BH11
Fax: {D2) 9988 4441
PROJECT NUMBER _J1938 DATE 1370522002
PROJECT NAME _SOPA BLANK
LOCATION _Homebush SCREEN
DRILLING METHQD _Solid-Stem Auger GRAVEL PACK
SAMPLING METHOD _Grab SANITARY SEAL/BENTONITE
SURFACE ELEVATION STABILISED WATER LEVEL
WELL HEAD/TOC GROUND WATER ELEVATION
LOGGED BY _R.Casson
COMMENTS _Surface cover is qrass
> )
=3 v (e xr -0 —
ElzE|8| ¥ |8|E3|Te QF
& |8313| %f [3iya (%9 LITHOLOGIC DESCRIPTION =a
& |8dlo] =5 |2 BE|x- 58
T G | wZz Zl -~ lo O
3 < .
ND BH11 Silty SAND (FILL}, brown, loose, siightly moist to dry
T 0003 S,
| DUPD4
B 0.40
Silty CLAY with gravel (FILL}, brown, stiff, moist
@ BH11_ i
0.8-1.0
] — 1
ND @ BH11_ i
] 1820 P 2.00
Sitty CLAY with gravel (FILL), dark brown, mois, soft
| 2.60
Sandy SILT with gravel (FILL), dark brown, soft, saturated
T@' BH11_ |
2.8-3.0
fre] 3 —]
3.10
2 SAND with grave! (SP), grey, medium density, saturated to slightly moist, poorly
graded sand .
ND ol BH11_ i
I seas X 4 4.00
] Borehole terminated in sand
Totat Depth: 4.00 m
PAGE 1 OF 1




HLA-Envirosciences Pty Limited
§5-65 Grandview Streel

|

BORING / WELL CONSTRUCTION LOG

BORING / WELL CONSTRUCTIONLOG J1938.GPJ HLA SYD.GDT 0488/02

Borehole terminated on shale
Totai Depth: 2.00 m

i = :T Pymble NSW 2073
£ Telephone: (02) 9988 4422 BH12 - ~‘
Fax: (02) 9988 4441
PROJECT NUMBER _J1938 DATE  13/05/2002 -
PROJECT NAME _SQPA BLANK ’
LOCATION _Homebush SCREEN
DRILLING METHOD _Solid-Stem Auner GRAVEL PACK
SAMPLING METHOD _Grab SANITARY SEAL/BENTONME
SURFACE ELEVATION STABILISED WATER LEVEL
WELL HEAD/TOC GROUND WATER ELEVATION
LOGGED BY _R.Casson
COMMENTS _Surface cover is gravel
_- > o —
‘5' = |4 TE %) T
g (823 &2 |3{e2a8 LITHOLOGIC DESCRIPTION =3
=R = LY =Z
o |®BQ|Q <2 loE|x FeYal
e o | «Z = ] o
ND ,{% BHIZ_ |y Siity sandy GRAVEL (FILL}, brown, loose, slighfly moist to dry
1 0.0-0. |
L . 0.40
Silty CLAY (CL), ret/brown, stiff, low plasticity, sfightly moist to dry
ND @ BH12_ I
0.8-1.0
L — 1
L 4 1.60
Weathered SHALE (BEDROCK), dark grey, slightly meist, high strength
ND | BH12_ i
‘ ?_ 1.8-2.0 —— 2.00

PAGE 1 OF 1




== -4 Ervirosciences Py Limited BORING / WELL CONSTRUCTION LOG

S 55-65 Grandview Street
: 2§ = : T Pymble NSW 2073
- | E======= Telephone: (02) 9988 4422 BH13
Fax: (02) 9988 4441

g } PROJECT NUMBER J1938 ) DATE  13/05/2002

~"| PROJECT NAME SOPA BLANK
LOCATION Homebush SCREEN

- | DRILLING METHOD _Sulid-Stem Auger GRAVEL PACK
SAMPLING METHOD Gmb SANITARY SEALIEENTONITE
SURFAGE ELEVATION STABILISED WATER LEVEL
WELL HEADITOC GROUND WATER ELEVATION

LOGGED BY R. Casson
COMMENTS _Surface cover is gravel

E w E w o 8 =12 '6
s |2 '-Z— u>J o % e E 6 =0 < E
g 10 Ziam|to LITHOLOGIC DESCRIPTION g =
o} 210 == 1] L= -]
o | @0 <3 FoE|x oo
o Q % nZz = =i i O
ND @ BH13_ Silty SAND with grave! (FILL), brown, loose, slightly moist to dry
\ 00032 ]
- 040
7/ Sitty CLAY {CL), red/brown, stiff, low plasticity, sEghtly moist to dry
| BH13_ i '%
? 0.8-1.0 X |4 A 1.00
Borehole terminated in clay
Total Depth: 1.00m

}% :TRUCTION LOG J1838.GPJ HLA SYD.GDT 04/08/02

P

BORING
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HLA-Envirosciences Pty Limited
55-65 Grandview Stree!

BORING / WELL CONSTRUCTION LLOG

m
TN
.

BORING f WELL CONSTRUCTION LOG J1938.GPJ HLA _SYD.GDT 0406/02

Borehoie terminated in weathered shale
Total Depth: 2.00 m

S § £ 13 Pymble NSW 2073
= Telephone: (02) 9988 4422 BH1 4
Fax: (02) 9988 4441
PROJECT NUMBER /1938 DATE 13/05/2002
PROJECT NAME _SOPA BLANK
LOCATION _Homebush SCREEN
DRILLING METHOD _Solid-Stem Auoer GRAVEL PACK
SAMPLING METHOD _Grab SANITARY SEAL/BENTONITE
SURFACE ELEVATION STABILISED WATER LEVEL
WELL HEAD/TOC GROUND WATER ELEVATION
LOGGED BY _R. Casson
COMMENTS _Surface cover is gravel
> [a)
E [ wx w -~ |2 [
E(3lY zE |2|FefEg 2
2 10515 == aiao |0 LITHOLOGIC DESCRIPTION Ee
o {ad |0 5 LioE(x~ ¥l
T o wz -3 S [T (&}
ND BH14_ e B RRs Silty SAND with gravel (FILL), brawn, foase, slightly moist to dry
T o003 B
—— = P 0‘0‘0
l.b““
D‘Q.Q’O
. wtee
’// Silty CLAY with minar shale (CL), redigrey, sfiff, low plasticity, stightty moist to
L % dry
ND @ BHia_ | | %
0.8-1.0 /
ol — 1 /
B ] 10
Weathered SHALE (BEDROCK), grey/brown, slightly moist, high strength
1 ND @ BH14_ |
' vl 1820 5 2.00

PAGE 1 OF 1




HLA-Envirosciences Pty Limited BORING / WELL CONSTRUCTION LOG

——=——=—— 55-65 Grandview Street
i i &= 3 Pymble NSW 2073
@ = Telephone: (02) 9588 4422 BH1 5
= Fax: {D2) 9988 4441
(\ﬁ PROJECT NUMBER _J1938 DATE 13/05/2002
= { PROJECT NAME _SOPA BLANK
LOCATION _Homebush SCREEN
o DRILLING METHOD _Solid-Stem Auger GRAVEL PACK
SAMPLING METHOD _Grab SANITARY SEAL/BENTONITE
SURFACE ELEVATION STABILISED WATER LEVEL
WELL HEAD/TOC GROUND WATER ELEVATION

LOGGED BY _R.Cassan
| commENTs _Surface cover is qrass

:E; 2 & E u & % T3 % Cx
<<
&322zl g2 |(3|E8a8 LITHOLOGIC DESCRIPTION SR
s |9318] 25 [3|&% 38 Zi
z |70 B ®2 2 OE G go
ND @‘ BH15_ Silty SAND with gravel (FILL), brown, loose, slightly moist to dry
0.0-0.2 }
—1 DUPOS I
- - 0.BO
{1} BH15_ > Sandy sitty CLAY with gravel {FILL) dark brown, stiff, stightly moist to dry
| 0810 L, ] .
T ' 1.50
i i Sandy SILT with gravel (FILL), dark brown, sofl, siightly moist, with minor slag
ND ] BH15_ B
b 1 1s25 P, |
N 2.10
L ] 7 Sitty CLAY {CL), light brown/grey, stiff, low plasticity, moist
ND @ BH15_
: Sl 2.5‘2.7 B ] 2.70
Borehole terminated in clay

Total Depth: 2.70m
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HLA-Envirosciences Pty Limited
= 55-65 Grandview Streel

< Pymble NSW 2073

Telephone: (02) 8988 4422
Fax: (02) 9988 4441

PROJECT NUMBER _J1838

-
=

BORING / WELL CONSTRUCTION LOG
BH16

DATE 13/05/2002

BORING { WELL CONSTRUCTION LOG J1938.GP4 HLA_SYD.GDT G062

PROJECT NAME SOPA BLANK
LOCATION _Homebush SCREEN
DRILLING METHOD _Solid-Stem Auger GRAVEL PACK
SAMPLING METHOD _Grab SANITARY SEAL/BENTONITE
SURFACE ELEVATION STABILISED WATER LEVEL
WELL HEADTOC GROUND WATER ELEVATION
LOGGED BY _R.Casson
COMMENTS _Surface cover is arass
— > =] -
n [ wi —~ 0
ElzE|y| z¥ 8|E3(To QF
2 8513 5% >lamiZ0 LTHOLOGIC DESCRIPTION E o
o |@o o] =3 Z|BE - 60
o O {W HZ rd —= i o
w <
ND @‘ BH16_ Silly SAND with gravel and clay (FiLL}, brown, loose, slightly moist to dry
0.0-0. L
ND | BH6_ i -
O os1s K
[ - 1.50
| / Silty CLAY (CL), red/orown, stiff, low plasticity, slightly moist to dry
ND m] BH16_ i '%
‘ g 1.8-2.0 L //, 2.00

Berehale terminated in clay
Total Depth: 200 m
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MLA-Envirosciences Pty Limited
= 55-65 Grandview Street

BORING / WELL CONSTRUCTION LOG

: T Pymble NSW 2073
== Talephone: (02) 9988 4422 BH17
A~ Fax: {02) 9988 4441
% 7| PROJECT NUMBER _J183B DATE  13/05/2002
" | pROJECT NAME _SOPA BLANK
LOCATION _Homebush SCREEN
Y DRILLING METHOD _Solid-Stem Auger GRAVEL PACK
SAMPLING METHOD _Grab SANITARY SEAL/BENTONITE
SURFACE ELEVATION STABILISED WATER LEVEL
WELL HEADITOG GROUND WATER ELEVATION
LOGGED BY _R. Casson
COMMENTS _Surface cover s grass
E |zB E we (B x 5o
g |8z lz] z2 Bk LITHOLOGIC DESCRIPTION =R
= a2 (e == 2w Z 1
o mo |0 a2 % o on
e Q E mnZ < 53
ND @ BH17_ ji:::: Silty SAND (FILL), brown, loose, slightly moist to dry
0.0-0.. L 3:.:0
- 2%l

)
*

.3
%Y
oty

‘.
+
5%

-’
$)
?
*
i)
*
.
C)
o+

T
4-:;
0%

N —

STRUCTION LOG J1930.GP§ HLA_SYD.GDT D460

Y]

025

o
50529

)
0

Ly
)

TR 0.70
Sandy sitty CLAY (FILL) brown, stiff, siightly muoist to dry
0.8-0.9
- 1
ND r|  BHA7_ i
- _fz 1820 .
i 2.10
| ] / Sity CLAY (CL), recifbrown, stiff, low plasticlty, stightly moist to dry
o| B s |[ Wiy
o Borehole terminated in clay

Total Depth: 2.50m
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BORING / WELL CONSTRUCTION LOG J1836.GPJ HLA SYD.GDT 04/06:02

HLA-Envirosciences Pty Limited
55-65 Grandview Street

BORING / WELL CONSTRUCTION LOG

Yo

i £ =% Pymble NSW 2073
L Telephone; (02) 5986 4422 BH18
Fax: (02) 9868 4441
PROJECT NUMBER _J1838 DATE 13/05/2002
PROJECT NAME _SOPA BLANK
LOCATION _Homebush SCREEN
DRILLING METHOD _Solid-Stemn Auoer GRAVEL PACK
SAMPLING METHOD Grmab SANITARY SEAL/BENTONITE
SURFACE ELEVATION STABILISED WATER LEVEL
WELL HEAD/TOC GROUND WATER ELEVATION
tOGGED BY _R. Casson
COMMENTS _Surface cover is grass
— o =] : -
E o | w w8 ox
& g [~ 1] wd i w T
£ |3z(3| 2 |5|gB8[a3 LITHOLOGIC DESCRIPTION =1
o |58|2| 52 (Z|BE[E” 24
ND E’ 18 Silty SAND with gravel (FILL), brown, Ioose, slightly moist to dry
¥ 0.0-0.3 L -
ND | BR1E_ C
? 0.8-1.0 [ » 1.00
Silty SAND with grave! (FiLL), brown/grey, ioose, slightly moist to dry
ND | BHtB -
1720 X
(el — 2 —
ND |  BH1B_ s
@ 2.8-3.0
—— e 3 pa
ND | BH 18 L Weathered SHALE (BEDROCK), brown, slightly moist, high strength
T 3335 [¥
] L . 3.60
Auger refusal an shale
Total Depth: 3.60 m
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HLA-Envirosciences Pty Limited
5§5-65 Grandview Streel

BORING / WELL CONSTRUCTION LOG

’”“j@ }

STRUCTION LOG J1538.GPJ HLA SYD.GDT TH/08/M2

Mz

i S £ = ;3 Pymble NSW 2073
- Telephone; (02} 5988 4422 BHK19
Fax: (02) 8968 4441
PROJECT NUMBER 11938 DATE  13/05/2002
PROJECT HAME _SOPA BLANK
LOCATION _Homebush SCREEN
DRILLING METHOD _Solid-Stem Auger GRAVEL PACK
SAMPLING METHOD _Grab SANITARY SEALUBENTONITE
SURFACE ELEVATION STABILISED WATER LEVEL
WELL HEADITOC GROUND WATER ELEVATION
LOGGED BY _R. Casson
COMMENTS _Surface cover is grass
> fa)
= —~ =
E |32 g §§ bl Ez £, E
£ 8313 &2 ([5|a:|%9 LITHOLOGIC DESCRIPTION E &
o [B@|0 => [Z|oEg|x™ 884
o o |d nZz Z 3] &)
ND {4} BH19_ Silty CLAY with gravel {(FILL), red/brown, stiff, stightly moist
\7l 0002 ]
B N
k] BH19_ .
@ 0810 X
— . 1 —
" ‘ _ ' 1.40
y/ Silty CLAY (CL), red/brown, stiff, low plasticity, slightly moist to dry
w| m o |
Weathered SHALE (BEDROCK). browr, slightly moist, high strength 1.90

Auger refusal on shale
Total Depth: 1.90 m
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BORING  WELL CONSTRUCTION LOG J1820.GPJ HLA SYD.GDT 0408102

HLA-Envirosciences Pty Limited
= 55-65 Grandview Stree

: T Pymble NSW 2073
iStemin™" Tglephone: (02) 9988 4422

= Fax: (02) 9968 4441

BORING / WELL CONSTRUCTION LOG

PROJECT NUMBER _J1938 DATE  13/05/2002

PROJECT NAME _SOPA BLANK . A
LOCATION _Homebush SCREEN

DRILLING METHOD _Solid-Stem Auger GRAVEL PACK

SAMPLING METHOD _Grab SANITARY SEAL/BENTONITE

SURFACE ELEVATION STABILISED WATER LEVEL

WELL HEAR/TOC GROUND WATER ELEVATION

LOGGED BY _R.Casson

COMMENTS _Surface cover is grass

g |z ug |8z3l2 5
g 182/z| &2 |3/ER|Z8 LITHOLOGIC DESCRIFTION =&
= Q == s <3 Z W
D | 2Q |0 <2 LI aE X oo
0 SR uZz ZiTjo o
|| Siity SAND with gravel and clay (FILL}, brown, ioose, slightly moist to dry
ND @ BHZO_ x L "
0.1-0.3
r =
ND | BH20_ T ] -
g 0.8-1.0 |,
-3 1.50
B _// Sifty GLAY (CL), greyforown, stiff, low plasticity, slightly moist to dry
—1 — 2 —é 2.00
ND ) BH20_ Weathered SHALE (BEDROCK), brown, slightly moist, high strength
2022 i 2.20
| Auger refusal on shale

Total Depth: 220 m
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= Lot Conntnn Sy BORING / WELL CONSTRUCTION LOG

i 2§ =13 Pymble NSW 2073
: Telephone: (02) D988 4422 BH21
Fax: (02) 9988 4441

PROJECT NUMBER _J1938 DATE 13/056/2002
PROJECT NAME SOPA BLANK
LOCATION _Homebush _ SCREEN

— DRILLING METHOD _Solid-Stemn Auner GRAVEL PACK
SAMPLING METHOD _Grab -SANITARY SEAL/BENTONITE
SURFACE ELEVATION STABILISED WATER LEVEL _
WELL HEAD/TOC GROUND WATER ELEVATION

LOGGED BY _R.Casson
COMMENTS _Surface cover is arass

- > [m] .
2k W i 7] T T
g 523 22 |5/g8(z8 LITHOLOGIC DESCRIPTION S
o |ao o] =3 |Zi8E|[x- &8
& O |8 iz Zl"<|0 o
ND ;{9’ BH21_ ¥ Silty SAND with grave! (FILL}, brown, loose, slightly moist to dry
™1 0.0-0 i |
[ B 0.50
K _% Siity CLAY (CL), light brown/grey, sliff, low plasticity, slightly moist to dry
E BH21_ / !
0.7-0.8 - % - ¢.80
Weatiered SHALE (BEDROCK), brown. slightly moist, high strength 1:00

Borehole terminated in shale
Total Depth: 1.00m

PAGE 1 OF 1




Hl_A-Envirosciences Pty Limited
55-65 Grandview Streel

BORING / WELL CONSTRUCTION LOG

IS & : 5 Pymble NSW 2073
= Telephone: (02) 9986 4422 BH22
Fax: (02) 8988 4441
PROJECT NUMBER _J1838 DATE 13/05/2002
PROJECT NAME _SOPA BLANK
LOCATION _Homebush SCREEN
DRILLING METHOD _Solid-Stem Auger GRAVEL PACK
SAMPLING METHOD _(Grab SANITARY SEAL/BENTONITE
SURFACE ELEVATION STABILISED WATER LEVEL
WELL HEADITOC GROUND WATER ELEVATION
LOGGED BY _R. Casson
COMMENTS _Surface cover is gravel
—_ > o) -
E o X wix w —~ [0
& {2218 ZE |2/EB|Eg 2F
S 10513 =z |32 |29 LITHOLOGIC DESCRIPTION o
2 38l %2 (E|oE|3” 38
o [ < o, [ ]
ND @ BH22_ ¥ Sitty SAND with gravel {FILL), brown, loose, slighlly moist to dry
\“] 0.0-02 ]
L 0.40
Weathered SHALE (BEDROCK), grey/brown, slightly moist, low to high
i strength
ND km|  BH22_ I
{'-_}_ 0.8-1.0

Borehole terminated in weathered shale

Total Depth: 1.00m

BORING { WELL CDNJTRUC'FION LOG J1930.GFJ HLA _SYD,GDT 040602
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— HiLA-Envirosciences Pty Limited BOR[NG / WELL CONSTRUCT'ON LOG

S=——=——x= 55-65 Grandview Street

= : T Pymble NS\ 2073
BH23

ceee
"nn
(LI

EE=—==== Telephone: {J2) 9988 4422
S Fax: {02) 9985 4441
PROJECT NUMBER _J1838 DATE 13/05/2002
PROJECT NAME _SOPA BLANK
LOCATION _Homebush SCREEN
> | DRILLING METHOD _Solid-Stem Auger GRAVEL PACK
SAMPLING METHOD _Grab SANITARY SEAL/BENTONITE
SURFACE ELEVATION STABILISED WATER LEVEL
WELL HEAD/TOC GROUND WATER ELEVATION
LOGGED By _R.Casson
COMMENTS _Surface cover is bitumen (30mm)
—_ > o .
E 228 2 183 S
£ 13833 52 |%/58|%8 LITHOLOGIC DESCRIPTION Sk
< <
2 =8 § B2 z| ® El& 86
ND ] BH23_ e T \Bitumen ~/~]0.03
[\ 0.03-0.2 | SAND {crushed sandstene) with grave! (FILL), white/black/brown, loose,
slightly moist 0.30
L Silty CLAY with gravel {FiLL), brown, soft, low plasticity, moist
’ % | || i '
g ND i BHZ23_
0.8-1.0
— — 1
I 1.50
R Sitty CLAY (CL), yellow/brown, stiff, low plasticity, slightly moist
_ | ND [r]  BH23_ i
' '{.} 1.8-2.0
— — — 2
. _ 220
Weathered SHALE (BEDROCK), grey/brown, siightly moist, low to high
strength
ND @ BH23_ _
Aok 2527 2.70

Borehole terminated in weathered shaie
Total Depth: 270 m
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5
x
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{7 Data Validation - Appendix B
Site 3, Sydney Olympic Park Town Centre, NSW
Site Contaminated Assessment

The following sections describe components of the Quality Assurance and Control Plan for the Site
Contamination Assessment, which complement the measures described in the report. An evaluation of
the conformance of the results of the investigation against predetermined data quality objectives (DQOs)

is also included.
B1.1 Laboratory Data Quality Objectives

Listed below are the predetermined DQOs defined for the assessment of the laboratory analytical data:

) All sample analyses to be conducted using National Association of Testing Authorities (NATA)
registered methods in accordance with ANZECC (1996) and NEPM (1999) guidelines;

. Maximum acceptable sample holding time is 14 days for organic analyses and 6 months for
metal analyses. Mercury (Hg) to be analysed within 28 days of sample collection;

. Samples were appropriately preserved and handled;

. Laboratory method blank analyses required to be below the limits of reporting (PQLSs);

. Surrogate compound concentrations required to be spiked at similar concentration to sample
results; _

. All PQLs must be less than the assessment criteria;

. The relative percent difference of replicates will be determined and compared to the following

‘ criteria for acceptability. The acceptance criteria are based on both HLA's experience and the
. criteria listed in AS 4482.1 of 1997:

- Less than 30 percent for field duplicates and laboratory split samples;

- Less than 30 percent for laboratory duplicates where the detection is less than 10 times
the LOR; and

- Less than 20 percent for laboratory duplicates where the detection is greater than 10
- times the PQL.

RPDs for Control Spike Duplicates were cornpared to an acceptable limit of 20%.

RPDs for Matrix Spike Duplicates were compared to an acceptable limit of 20%.

. Percent recoveries of control spikes and matrix spikes were compared to an acceptable range of
70-130 %. Where this range was exceeded, reference to the laboratories internal DQO limits
was made. In addition, percentage recoveries of surrogates were also compared to the USEPA

surrogate recovery limits.

In HLA's experience, since samples to be analysed for volatiles cannot be homogenised, the RPD results
obtained for duplicate and triplicate samples and repeat analyses will typically not provide an assessment
of laboratory precision, but rather an indication of homogeneity of the distribution of the analyte within
the sample. Any exceedences of the above acceptable limits were professionally assessed to determine
the affect, if any on the overall usability or validity of the field sample data.

P JOBSU1900 to J1949\U1938\Report Site 3\Data Validation Appendix.doc/RAC:al Bt
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Data Validation - Appendix B
Site 3, Sydney Olympic Park Town Centre, NSW

Site Contaminated Assessment

B1.2 Chemical Analysis

The primary laboratory used for sarnple analysis was Australian Laboratory Services (ALS) and the
secondary laboratory used to analyse triplicate samples was Labmark Laboratory Services (Labimark).
Both laboratories are NATA accredited for all analyses conducted. The following table presents a
summary of the analytical methods used by the primary laboratory (only) and endorsed by ANZECC

(1996):

Primary Laboratory Methods
ALS
Analyte Matrix Lab Reference Detection
: Method Method Limit (mg/kg)
Metals Soil EG-005T USEPA SWB846, 6010 1-35
1 TPH/BTEX Soil EP-071-33 USEPA 5030, B260, 8015 TPH 2-100
EP-0B0-5S BTEX 02-04
PAH Soil EP-076A-88 USEPA 8270 0.5-1
(including
BaP)
OCPs Soil EP-075 USEPA 8270 0.05-0.2
Chromium Soil EG-050 USEPA 8151 1 -
VI y
PCBs Soit EP-075 USEPA 8270 0.1
Cyanide Soil EK-026 4500 CN-C&N 1
| 3
P\ JOBSU 1900 to J1949\1938\Report Site 3\Dat Validarion Appendix.doc/RAC:al B2 %
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Data Validation - Appendix B
Site 3, Sydney Olympic Park Town Centre, NSW
Site Contaminated Assessment

Laboratory Blanks

Laboratory or control blanks consist of reagents specific to each individual analytical method and are
prepared and analysed by laboratories in the same manner as regular sarnples. The preparation and
analysis of laboratory blanks enables the measurement of contamination within the laboratory.

Ideally, no contamination should be present in blanks. However, in the event that contamination is
detected, the following actions are taken:

. The organic test results are not to be corrected by subtracting any blank value;
.. If an analyte is found in a blank but not a sample, no action is taken;
. No absolute results are reported unless the analyte concentration within 2 sample exceeds 10

times the amount in any blank for common contaminants (dichloromethane, acetone, phthalates,
and 2-butanone), or five times the amount for any other analyte; and :

. Professional judgment is used where Lttle or no contamination is present in the associated
blanks, but contamination is suspected in actual samples.

Laboratory blanks are typically analysed at a ﬁ'equency of 1 in 20, with 2 minimum of one analysed per
batch.

Laboratory Duplicates

Laboratory duplicate samples are préparcd in the labo.'ratory by splitting a field sample and analysing it as

two independent samples. The analysis of laboratory duplicate samples provides an indication of
analytical precision and may be influenced by sample heterogeneity. The laboratory duplicate RPDs are

used to assess laboratory precision.

Laboratery duplic'ates;‘ are typically analysed at a frequency of 1 in 20, with 2 minimum of one anatysed
perbatch. ~ :

' Laboratory Control Samples

Laboratory control samples (LCS) or Quality Control check samples are prepared within the laboratory
by spiking an aliquot of an appropriate clean matrix reagent with known concentrations of specific
analytes. The check sample is then analysed and the results are used to assess the laboratory performance
on sample preparation and anatysis procedure. Certified reference material may also be used to assess

analytical accuracy independent of the investigations.
Accuracy is assessed by calculation of percent recovery (PR):
PR=X/T x 100%

Where: X is the measured analyte concentration
T is the “true” value

P:\J JOBSY 1900 to J19491938\Report Site A\Dam Validarion Appendix.doc/RAC:al ‘ B3
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Data Validation - Appendix B
Site 3, Sydney Olympic Park Town Centre, NSW
Site Contaminated Assessment

To evaluate percent recovery, the quality control limits that the laboratories have calculated are assessed
following the procedures required by the US EPA. Ideally, all calculated recovery values should be
within acceptance limits, which for the case of metals consists of historical analyte recoveries as
experienced by the laboratory. However, in the event that control limit outliers are reported, professional
judgement is used to assess the extent to which such results may affect the overall useability of the data.
LCSs are typically analysed at a frequency of 1 in 20, with a minimum of one analysed per analytical

batch.
Matrix Spikes

Matrix spikes are samples prepared within the laboratory by dividing a field sample into two aliquots,
then spiking each with identical concentrations of the analytes. The matrix spike, and matrix spike
duplicate, are then analysed separately and the results compared to determine the effects of the sample
matrix on the accuracy and precision of the analytes. Accuracy is assessed by the calculanon of the

percent recovery (PR) for matrix spikes:

=(SSR-SR) x 100%
SA

Where: SSR is the spiked sample result
SR.is the sample resuit
SA is the spike added

‘Note that when the sample concentration is less than the instrument detection level, then 2 value of SR =

0 is recommended.

Surrogates

Surrogates are compoimds which are similar to the organic analytes of interest in chemical composition,
extraction, and chromatography, but which are not normally found in field samples. Surrogates are
generally spiked into all sample aliquots prior to preparation and analysis. Percent recoveries are
calculated for each surrogate, providing an indication of analytical accuracy. US EPA methodology (SW
— 846) requires that surrogate testing be performed whenever analysing by Gas Chromatography or

HPLC.

In order to compare analytical accuracy, it is usually necessary to spike a range of surrogate compounds
of different chemtical properties into each sample aliquot.
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(%f Data Validation - Appendix B
-/ gite 3, Sydney Olympic Park Town Centre, NSW
Site Contaminated Assessment

USEPA Method 8000 (7) provides that the laboratory may calculate its own surrogate recovery limit
should the EPA not specify a limit. In the absence of specified PR criteria for individual surrogates or
laboratory calculated control limit, the general acceptance criteria for quality control measurements
employed were taken from USEPA guidelines (5) which are summarised below:

< 10% Unacceptable low recovery which may result in negative detections.

10% to 25%  Recoveries are sufficiently low that results provide only an estimate of analyte
concentration.

25%to 130%  Acceptable recovery. .

>130% Unacceptable high recovery which may result in false high detections.

Ideally, all calculated surTogate recovery values should be within acceptable limits. In the event that

some recoveries lie outside the control limits, the USEPA guidance documents provide criteria for

. surrogate recovery results to assign a level of confidence in the results of actual sample analyses.
'USEPA protocols identify the need to test a minimum of three surrogates for each analynical group.

C2.0 DATA VALIDATION

The averall assessment of the quality of the data obtained during the mvestigation is discussed below in
terms of the following data quality indicators.

L . B2.1 Precision

Precision — or variability of the data was assessed by determiming RPDs between the original and
duplicated analyses. Two field duplicate soil samples (DUP01 and DUP02) were sent to the primary
laboratory (ALS) and were variably analysed for heavy metals, cyanide, TPH, BTEX, OCPs and PCBs.
One field duplicate sample (BH06_0-0.3Lab) was sent to the secondary laboratory (Labmark) and was

analysed for metals (only).

“# RPDs were calculated for all analy'tes for all original and duplicate samples, the results of which are
{ h' included in the analytical summary Tables 6 to 8.

The RPDs for TPH, BTEX, OCPs and PCBs were unable to be calculated as results were below
laboratory practical quantitation Limits (PQLs) and as such the precision of the laboratory results is
considered adequate. The following details instances where the RPD values exceed the predetermined

DQOs. . . .

£ JOBSU 1900 1o J1949\1938\Report Site 1\Dara Validation Appendix.doc/RAC:al BS
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Data Validation - Appendix B
Site 3, Sydney Olympic Park Town Centre, NSW
Site Contaminated Assessment

3
A4 7

RPDS — Metals (Soils) — Table 6

RPDs for metals in soils generally adhere to the DQOs outlined above, except for the following

mstances:

. BH(1_0.9-1.0, DUPOI: calculated RPDs for arsenic exceed 30%. The apparent discrepancies
are ascribed to low detected analyte concentrations and inherent difficulty in accurately splitting
the heterogenous fill material. The concentrations for arsenic were well below adopted site
investigation criteria and in the same magnitude of order.

. BH06_0-0.3 and BHO6_0-0.3Lab: Lead and Arsenic RPDs exceed the adopted project DQOs.
The high RPDs are attributable to the same reasons as given above.

The laboratory precision is considered adequate as al} concentrations reported are below pertinent soil
evaluation criteria and atl RPDs for laboratory duplicate analyses were less than the DQOs. .

B2.2 Accuracy

The laboratory QA/QC results indicated:

. A1l method blank samples were reported at less than laboratory PQLS.

. Iaboratory PQLs were less than the assessment criteria, except for BaP for Inert Woaste
Classification.

. Samples were extracted and analysed within acceptable holding times.

. Surrogate compound concentrations were similar to sample resuit concentrations.

All matrix spike recoveries and surrogate spike recoveries were within acceptable DQO range of 70% to
130%.

~ Laboratory QA/QC results were included with the laboratory certificates. The laboratory QA/QC
assessment resilts are provided below:

The accuracy of the data obtained from both laboratories is considered to be sufficient for the purposes of
the investigation.’
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{% Data Validation - Appendix B
"{ % Site 3, Sydney Olympic Park Town Centre, NSW
- Site Contaminated Assessment

oy
B2.3 Representativeness

Representativeness expresses the degree to which sampie data accurately and precisely represent a
characteristic of parameter variations at sampling points or environmental conditions. Sample
representativeness 1s controlled through selecting sampling locations that exemplify site conditions and
obtaining suitable samples from these sites. Sampling rationale 1s discussed in the body of the report.

Sample selection and analysis was conducted in order to meet the specific objectives of the particular
phase of work, specifically assess any imported fill material. Analysis for the contaminants of concern
was selectively conducted on soil as indicated in analytical summary tables. Based on the sampling and
analytical regime undertaken, the results obtained are considered to be sufficiently representative of the

subsurface conditions at the site.

. C bili
f;i% 32 4 omparability

%

Comparability expresses the confidence with which one data set can be cornpared with another. In order
to assess comparability, field sampling procedures, laboratory sample preparation procedures, analytical
procedures, and reporting units must be known and similar to established protocols, as was the case
during this investigation. Qualitatively, data subjected to strict QA/QC procédures will be deemed more
reliable, and therefore more comparable, than other data. This investigation involved only one day of
soil subsurface field investigation as such the data collected is intrmsically comparable. Furthermore all
of the field investigation was undertaken by the same Environmental Scientist and all of the laboratory
analysis was conducted by the same laboratories, confirming good comparability of subsurface

investigation.
B2.5 Completeness

The completeness of data is defined as the percentage of analytical results that are considered valid.
Valid chemical data are values that have been identified as acceptable or acceptable as qualified during
_ the data validation process. The completeness is a comparison of the total number of samples accepted
223 against the total mumber of samples, calculated as a percentage. The project goal for completeness is
o~ 90%. Completeness also includes checking that all entries in the database are correct, properly entered,
\:g " and that any typographical errors in the database are corrected and the data are re-entered properly.
Completeness is defined as:

Completeness = number of acceptable items x 100%
total number of items

All samples collected and analysed complied with the predetermined DQOs as such the data obtained is
considered to be 100% quantitative and complete.

B2.6 Overall Assessment

Based on an assessment of field and laboratory QA/QC data, the reported analytical results are
considered to be valid and representative of concenmations of the analysed cornpounds at the sample

locations tested.

P JOBSU1900 to 11949\ 193B\Report Site \Data Vaiidation Appendix.doc/RAC:al BT
! 3 June 2002




[

W




%)( Yochael Lasson

SAMPLE RECEIPT ADVICE H\IFORMATION
(This form is to be used conjuncion with Costing Worksheet SYFM 57)

© e Qllslor e

Australian Laboratory Services has received samples pertaining to your Reference
Number (see over page):

[‘4/- All sampies and paper work were recaived in good order -
A_Paperwork not. recelved yet. | Please adv:se us of your;eqmrements Lo

. Samples were damaged during transit. Please contact us. .
Samples have been received within recommended holding ﬁmes

Breaches in recommended extraction/analysis holding times may occur, See
comments secfion for details.

Please contact us.

Samples received do not match samples detailed on your submission sheet See

. below for details. .
Samples chilled when received.

(AS.APHA,USEPA) ' SR
[ 1 Samples requiring volatile orgamc oompound analys:s received in aarﬁght
containers (ZHE)
I 1 Volatile organic compound analysis may be compromised as sample vials. :
contained headspace. Co :
Please direct any tumaroundAechnical queries to ( /M M ) INSERT LAB
MANAGERS NAME. Any quengs refating to sample ccndihonlnumbennglbreakage
should be directed to
Recommendead holding times sxaeeded during transit. Please contact us.
[ ] Anailytical work for this batch will be conducted at ALS Brisbane.
L1~ Analyticai work for this batch will be conducted at ALS Sydney.
] Analytical work for this batch will be conducted at ALS Melbourne.
] Analytical work for this batch will be subcontracted to )
4 All aqueous samples are stored for 2 weeks and solid samples for three months
from the date of completion of the batch, uniéss specific arrangements are made
otherwise.
[[] COMMENTS

Completed by Date
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: CERTIEICATE OF ANALYSIS

CONTACT:  MS RACHAEL CASSON BATCH:
CLIENT: HLA-ENVIROSCIENCES PTY LTD SUB BATCH:
ADDRESS: LABORATORY:
DATE RECEIVED:
- P O BOX 726 _
PYMBLE NSW 2073 DATE COMPLETED:
SAMPLE TYPE:
ORDER No.: 119255 No. of SAMPLES:
PROJECT:  J1938/1-HOMEBUSH

@

ES33505
0

SYDNEY
14/05/2002
23/05/2002
S0

27

COMMENTS

Samples as received digested by USEPA method 200.2 {mod) prior to the
determination of metals. Results reported on a dry weight basis.
Manganese spike recovery for samples BHO1 and BH20 not determined due
to background levels of this analyte. LOR's raised for sample

‘BHO2_0-0.2 due to high moisture content (>50%). All analysis and
Laboratory QC conducted in accordance with Schedule B(3) NEPM
Guideiine on Laboratory Analysis of Potentially Contaminated Soil
Iecember 1999). This report supersedes any previous preliminary

reports of the same bafch number.

NOTES

This is the Final Report and supersedes any preliminary reparts with this batch number.
All pages of this repart have been checked and approved for release.

ISSUING LABORATORY: SYDNEY

Phone: 61-2-8784 8555
Fax: 61-2-8784 8500

Address
277-289 Woodpark Road
SMITHFIELD NSW 2164

Signatory

Email: michael.heery@alsenviro.cc% . V
: .J JCW'Y/ '.,,\ .

~

LABORATQRIES
., AUSTRALASIA AMERICAS I=15 Laooratory s zccreaned O the NE.I]DTI']I_‘BPI N A
‘ Asscoation o Tastng Authonties. Ausrala. The
'ﬁ;fggﬂﬁ,e !gglngaﬁf;?rgg gg:tciggger 198115} r2DOIEC HErsin have been penormeg o h3 A
Svdney Kua%a Lumour Antofagasta Afeorcance with s terms of accredualion. fhis .
N'ewcasﬂe Bogm, D Lima Jocumery SNal not B redfoduces axcend m rud, Na. 10918
Aucklang Mumbai

- ustralian Laborstory Services Py Lid (ABN 84 009 936 029}
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Balch: ES33505

Sub Balch: ‘ 1 _.1h—N._..=u_O>._..m OF ANALYSIS - )
Date of Issue: 23/05/2002 ) ALS
Cliant: HLA-ENVIROSCIENCES PTY LTD .
Client Reference: J1938/1-HOMEBUSH
T T D — SAMPLE IDENTIFICATION s
LaboratoryiD. | 1 S| W 24 268§ [
mmplm mwm_ﬁmwmm. . wmscﬁmncm hmm&wg» 13/05/2002 | 13/05/2002 | 13/05/2002 ‘Eom\mc.mw I P
T T e BHo1_ BHO5_ BH14_ BHI7_ . BH23_ DupPot
METHOD | ANALYSIS DESCRIPTION UNIT LOR 0.8-1.0 04-0.5 0-0.2 0.8-0.8 0.03-0.2
EA-055 Moislure Contenl (drlad @ 103'C) % 0.1 R 7.2 48 111 8.8 57
EP-066 58S Talaj Polychlorinated biphenyls mgrkg 0.1 <0.1 <01 ] <0.1 <0.1 <0.1 <0.1
EP-0665-58 POLYCHLORINATED BIPHENYL. SURROGATE
EP-0665-85  |Decachisrobiphenyl % 1 81 89 81 73 77 79 i

Auslralian Laboratory Sarvicas § :

RV 84 009 936 029) m%w " Dage 8 of 25
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ES33505

L ; & - LUALITY COQER "OL REPORT
2310512002 . * - ’
HLA-ENVIROSCIENCES PTY LTD
Client Referanca: J1938/1-HOMEBUSH
. ST T e e e a — - SAMPLE IDENTIFICATION et e e -
_ Laboratory iD. } _1e0 | ___t01_ | _ 102 ._.103 L 1L N SO S
__Date Sampled [ 14/05/2002 | 14/05/2002 | 14/05/2002 | 14/08/2002 | 14f06/2002 | . o
R - - METHOD NPCBS482 | NPCBS482 | NPCBS482 | NPCBS482
METHIOD ANALYSIS DESCRIPTION UNIT | LOR BLANK sC8 pCs MS - MsB
] CHECKS AND SPIKES
EA055  |Molsture Content (died @ 103°C) % 0.1 — - — - -
EP-066-58 Tolal Polychlarinalad biphanyls mgikg 0.1 <@, 81.0% 80.0% 80.0% 73.0%
£P-0665-55  |POLYGHLORINATED BIPHENYL SURROGATE
Mu.ommm-mm ~ {Pecachloroblphenyl Oq % 1 100 a8 120 106 89

> -[ m m-..-c.-. —.H—:amzﬂ m- hzm.zmama Laboralory Services Ply Lid (ABN 84 008 936 029) Page 9 of 25



