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GN:jlb
Project 45298.01
12 March 2008

REPORT ON PHASE 1 CONTAMINATION ASSESSMENT
PROPOSED COCHLEAR GLOBAL HEADQUARTERS
MACQUARIE UNIVERSITY CAMPUS, SOUTH PRECINCT

1. INTRODUCTION

This report details the methodology and results of a Phase 1 Contamination Assessment
undertaken by Douglas Partners Pty Ltd (DP), at the proposed global headquarters for
Lachlan Project Development Pty Ltd, located on University Avenue, Macquarie University
Campus, South Precinct. The investigation was commissioned by CRI Australia Pty Ltd, on

behalf of Lachlan Project Development Pty Ltd.

It is understood that the proposed development will include construction of a six to seven-
storey building with two levels of basement carparking. The lowest basement level (RL 58.3)
may require excavation to depths of 10 m in the north-western corner of the site reducing to

3 m on the south-eastern corner of the site.

The investigation included a review of available site history information and a limited soil and
groundwater sampling and analytical programme targeting a range of common
contaminants. The report presents the findings of the investigation and provides comments
relating to the likely degree and extent of soil and groundwater contamination and the
suitability of the site for the proposed development. This report also provides a preliminary in

situ waste classification of the materials encountered.

Phase 1 Contamination Assessment Project 45298.01
Proposed Cochlear Global Headquarters March 2008
Macquarie University Campus, South Precinct
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A geotechnical assessment of the site was undertaken concurrently by DP and is reported

separately in a report entitled Report on Geotechnical Investigation (DP reference 45298).

2.

SCOPE OF WORKS

The scope of the Phase 1 Contamination Assessment was as follows:-

e Undertake a site history search including a title deeds search, a review of historical

aerial photographs, a search of Contaminated Land Register for Notices issued under

the Contaminated Land Management Act 1997, WorkCover Dangerous Goods records

and Council records (including Section 149 (2) Certificates);

o Review of information held by Macquarie University (if available) regarding past site

uses and the environmental condition of the site;

¢ Review available site information with reference to local geology and Department of

Natural Resources groundwater bores;

e Conduct a walk-over inspection of the site to identify signs of potential contamination;

e Drill 10 test bores into natural materials, using a solid flight auger to a maximum depth

of 5 m or prior refusal, and 2 test bores using hand tools to a maximum depth of 1m or

prior refusal. Collect soil/filling samples from the 12 bores at broadly regular intervals, at

changes in the strata or upon signs of contamination.

o Installation of one groundwater piezometer within the site to provide a preliminary

assessment with respect to potential groundwater contamination (an additional

piezometer was installed for geotechnical purposes) ;

e Conduct laboratory analysis on selected soil samples (including 10% QA/QC) at a

NATA accredited analytical laboratory for a combination of the following potential

contaminants:

Heavy metals (As, Cd, Cr, Cu, Pb, Hg, Ni, Zn);

Total recoverable hydrocarbons (TRH);

Monocyclic aromatic hydrocarbons (benzene, toluene, ethylbenzene and xylene —
BTEX);

Polycyclic aromatic hydrocarbons (PAH);

- Phenols
Phase 1 Contamination Assessment Project 45298.01
Proposed Cochlear Global Headquarters March 2008

Macquarie University Campus, South Precinct
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- Polychlorinated biphenyls (PCB);
- Organochlorine pesticides (OCP);
- Asbestos;

- TCLP (heavy metals, PAH) on selected samples for waste classification purposes.

o Groundwater sampling following well development and purging and analysis including

the following potential contaminants

- Heavy metals (As, Cd, Cr, Cu, Pb, Hg, Ni, Zn);

- Total petroleum hydrocarbons (TPH);

- Monocyclic aromatic hydrocarbons (benzene, toluene, ethylbenzene and xylene —
BTEX);

- Polycyclic aromatic hydrocarbons (PAH);

- Phenaols;

-  PCB;

- OCP;

- pH;and

- Hardness

e Provision of a Phase 1 Contamination Assessment Report, providing general comments
on the recorded level of contamination in the subsoils and groundwater and the likely
suitability of the site for the proposed development. This report also includes a review of
the potential for acid sulphate soils and provides a provisional waste classification of the

materials encountered.

e Store remaining soil samples not analysed for a period of one month pending the need

for further analysis.

Phase 1 Contamination Assessment Project 45298.01
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3. SITE DESCRIPTION
3.1 Site Identification

The site of the proposed development (referred to as 'the site' in this report) covers an area
of approximately 19000 m? and is located on the eastern side of a large triangular land
parcel, which covers an area of approximately 34,000 m? The large triangular area is
identified as Lots 181-182 in Deposited Plan 1112777 and the site is part of the mentioned

lots. A locality map is shown in Drawing 1 in Appendix A.

3.2 Site Description

The site is bounded by University Avenue to the north, the '‘Gumnut Cottage' childcare centre
to the west, the 'Waratah Occasional Care Centre' to the south and vacant grass covered
land further to the south and east. An open water-course runs along the south-eastern

boundary.

The site and surrounding area are located on a gentle south-east-facing hill which generally
falls towards the water-course. Within the site, the ground surface generally falls to the
south-east from approximately RL 69.0 to RL 61.0, relative to Australian Height Datum
(AHD), at an average slope of approximately 2 to 3 degrees. Along the south-eastern side
of the site the surface falls more steeply towards the water course at an average slope of

approximately 10 degrees.

At the time of the investigation the site was generally covered with an asphaltic concrete
paved carpark, operated by Macquarie University. Based on the borehole data and
topography it appears that the carpark surface has been formed by previous filling on the
down-slope (south-eastern) side of the site and possibly some excavation on the upslope
(north-western) side of the site. A mound approximately 2 m to 3 m high is located along the
northern boundary (adjacent to University Drive) and a mound approximately 2 m high is

located along the south-eastern side of the site.

Phase 1 Contamination Assessment Project 45298.01
Proposed Cochlear Global Headquarters March 2008
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4. GEOLOGY

Reference to the Sydney 1:100 000 Series Geological Sheet indicates the site is underlain
by Ashfield Shale and that the site is close to the boundary with Hawkesbury Sandstone to
the north and east of site. Ashfield Shale typically comprises black to dark grey shale and
laminite (interbedded shale, siltstone and fine grained sandstone) and typically weathers to
form clays of medium to high plasticity. Hawkesbury Sandstone typically comprises medium
to coarse grained quartz sandstone with some shale bands or lenses. The geological
mapping was confirmed by the field work which identified residual soils then laminite
overlying sandstone bedrock. The laminite may be part of the Mittagong Formation which is

a transitional rock unit between the Ashfield Shale and Hawkesbury Sandstone.

5. ACID SULPHATE SOILS

A review of the Prospect/Parramatta River Acid Sulphate Soils Risk Map (Edition 2, DLWC,
1997) indicated that the site is located in an area of ‘no known acid sulphate soil'. The

potential for Acid Sulphate Soils (ASS) to be present on site is therefore low.

6. SITE HISTORY

6.1 Site History

A site historical information review was conducted, comprising a title deeds search, a review
of historical aerial photographs, Contaminated Land Register for Notices issued under the
Contaminated Land Management Act 1997, WorkCover Dangerous Goods records and
Council records (including Section 149 (2) Certificates) as well as a groundwater bore
search of the Department of Water and Energy database. The full site history search

information is presented in Appendix C.

Phase 1 Contamination Assessment Project 45298.01
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A historical title deeds search is used to obtain ownership or occupancy information on the

property, including company names and the occupations of individuals. The title information

can assist in the identification of previous land uses and can therefore assist in establishing

whether there were potentially contaminating activities occurring at the site. For the purpose

of detailed title deeds search the site was divided into six parts A — F, as marked on the

attached cadastre (see Appendix C). The title deed search results are summarised in Table

1- 6. In establishing the possible use of the site, information has also been drawn from other

sources such as aerial photographs.

Table 1 - Historical Title Deed Record for part A

Date Owner/Occupier Possible site use
1905? John Charles Rogers Rural (agriculture)
1905 - 1911 Eliza Knight (Married Woman) Rural (agriculture)

Rural(agticulture /wool
1911 - 1919 Charles Alfred Learoyd (Woo/ Buyer) storage)
Rural(agriculture/wool
19197 Charles Boggio (Woo!/ Buyer) storage)
1919 - 1920 John Alfred Thorn (French Polisher) Rural(agriculture)
John William Robertson (French Polisher) Rural(agriculture)
1920 - 1951 John William Robertson (French Polisher) Rural(agriculture)
1951 - 1952 Rudolph Albert Karl Krix (Retired) Rural(agriculture)
Ruby Letitia Krix (Married Woman) Rural(agriculture)
1952 Ruby Letitia Krix (Widow) Rural(agriculture)
Albert Charles Rudolph Krix
1958 - 1960 (Horticulturist) Rural(agriculture)
Ernest Alfred Norman Krix (Horticulturist) | Rural(agriculture)
Sydney George Hope Raymond (Pouitry
1960 - 1963 Farmer) Rural (poultry farming)
John Sydney Raymond (Poultry Farmer) Rural (poultry farming)
1963 John Sydney Raymond (Poultry Farmer) Rural (poultry farming)

1968 - current

# Macquarie University

Educational

#

Current Registered Proprietor

Phase 1 Contamination Assessment
Proposed Cochlear Global Headquarters
Macquarie University Campus, South Precinct

Project 45298.01
March 2008
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Table 2 - Historical Title Deed Record for part B

19057 John Charles Rogers Rural (agriculture)
1905 - 1911 Eliza Knight (Married Woman) Rural (agriculture)
Rural(agriculture/wool
1911 - 1919 Charles Alfred Learoyd (Woo/ Buyer) storage)
Rural(agriculture/wool
19192 Chatles Boggio (Wool Buyer) storage)
1919 - 1920 John Alfred Thorn (French Polisher) Rural(agriculture)
John William Robertson (French Polisher) Rural(agriculture)
1920 - 1951 John William Robertson (French Polisher) Rural(agriculture)
Albert Charles Rudolph Krix
1951 - 1960 (Horticulturist) Rural(agriculture)
Ernest Alfred Norman Krix (Horticulturist)
Sydney George Hope Raymond (Pouitry
1960 - 1963 Farmer) Rural (poultry farming)
John Sydney Raymond (Poultry Farmer) Rural (poultry farming)
1963 John Sydney Raymond (Poultry Farmer) Rural (poultry farming)
1968 - current # Macquarie University Educational

#

Current Registered Proprietor

Table 3 - Historical Title Deed Record for part C

Date Owner/Occupier Possible site use
1898 - 1903 Henry Havelock Rogers Rural/undeveloped
1903 - 1911 Thomas William Wheeler (Gardener) Rural/undeveloped
1911 - 1912 Martin Baring Gardiner (Orchardist) Rural/undeveloped
1912 - 1929 Annie McBeath (Married Woman) Rural/undeveloped
1929 Peter Stewart McBeath (Builder) Rural/undeveloped
1929 - 1966 Giovanni Lizzio (Orchardist) Rural(agriculture/orchatds)
State Planning Authority of New South
1966 - 1967 Wales State Government use
1967 - current # Macquarie University Educational

#

Current Registered Proprietor

Table 4 - Historical Title Deed Record for part D

Date Owner/Occupier Possible site use
1904 - 1963 Reynold Rainbow (S7ore Keeper, now retired) Rural(agriculture/orchards)
1963 - 1966 Doris Elizabeth Rainbow (Spinster) Rural(agriculture/orchatds)
1966 - 1967 State Planning Authority of New South Wales | State Government use
1967 - current | # Macquarie University Educational

#

Current Registered Proprietor

Phase 1 Contamination Assessment
Proposed Cochlear Global Headquarters
Macquarie University Campus, South Precinct

Project 45298.01
March 2008
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Table 5 - Historical Title Deed Record for part E

Date Owner/Occupier Possible site use
1926 - 1934 James Hogarth (Stores Superintendent) Rural
1934 - 1937 Jack Sabine (Poultry Farmer) Rural (poultry farming)
1937 - 1941 Cyril Gerard Gore (Tea Planter) Rural (poultry farming)
1941 - 1944 Arthur Stephenson Tout (Master Carrier) | Rural (poultry farming)
Joseph William Berghouse (Poultry
Farmer) Rural (poultry farming)
1944 - 1945 Arthur Stephenson Tout (Master Carrier) | Rural (poultry farming)
Laurence George Percival Russell
1945 - 1950 (Accountant) Rural (poultry farming)
1950 - 1966 Margaret Ann Davey (Spinster) Rural (poultry farming)
State Planning Authority of New South
1966 - 1967 Wales State Government use
1967 - current # Macquarie University Educational

Current Registered Proprietor

Table 6 - Historical Title Deed Record for part F

Date Owner/Occupier Possible site use
1926 - 1934 James Hogarth (Stores Superintendent) Rural
1934 - 1937 Jack Sabine (Poultry Farmer) Rural (poultry farming)
1937 - 1941 Cyril Gerard Gore (Tea Planter) Rural (poultry farming)
1941 - 1944 Arthur Stephenson Tout (Master Carrier) Rural (poultry farming)
Joseph William Berghouse (Poultry Farmer) Rural (poultry farming)
1944 - 1949 Joseph William Berghouse (Poultry Farmer) Rural (poultry farming)
1949 - 1950 Harry Pavell (Farmer) Rural (poultry farming)
Marion Edna Drew (Married Woman) Rural (poultry farming)
Rural (poultry farming
1950 - 1962 Giuseppe De Pietra (Woo/ Buyer) or wool storage)
Rural (poultry farming
Rosa De Pietra (Married Woman) or wool storage)
Rural (poultry farming
1962 - 1966 G & R De Pietra Pty Limited or wool storage)
1966 - 1967 State Planning Authority of New South Wales State Government use
1967 - current # Macquarie University Educational

#

Current Registered Proprietor

According to the title deeds, Part A and Part B of the site potentially had the same past uses,

based on a common ownership. In particular the uses may have include rural (agricultural)

use from 1905 to 1960, possibly with some use for a wool storage from 1911 to 1951 and

Phase 1 Contamination Assessment
Proposed Cochlear Global Headquarters
Macquarie University Campus, South Precinct

Project 45298.01
March 2008
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poultry farming from 1960 to 1968. Part A and B became the property of Macquarie
University in 1968.

A major portion of Part C of the site appears to be bushland in 1930. The area was

subsequently used for agricultural (orchard) purposes till 1966.

Part D was owned by the Rainbow family from 1904 to 1966, with possible orchard and/or

agricultural use.

Parts E and F were owned by James Hogarth from 1926 to 1934 and later probably used for
rural purposes, possibly including use as part of a poultry farm from 1934 to 1966. Part E

was possibly used as a wool store from 1950 to 1966.

Parts C, D, E and F became the property of State Planing Authority of NSW in 1966 and
Macquarie University in 1967.

Based on the title deeds, it appears that the site was used mainly for agricultural purposes
(possibly including wool storage, market gardens and poultry farming) from at least 1905
(the year the records start) to 1967/1968. The site was then used for educational purposes
by State Planning Authority of NSW and Macquarie University since 1967/1968 till present.

The title deed search results for the site are included in Appendix C.

6.3  Aerial Photographs

Aerial photographs from 1930, 1951, 1961, 1970 and 1986 were obtained from the NSW
Department of Lands Office and the 1943 and 2006 images were obtained from the NSW

Department of Lands website (www.lands.nsw.gov.au) on 8 January 2008. The aerial
photographs are presented in Appendix C. These aerial photos were reviewed to assess

the likely past uses of the site. The findings are summarised below.

Phase 1 Contamination Assessment Project 45298.01
Proposed Cochlear Global Headquarters March 2008
Macquarie University Campus, South Precinct
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1930 — The site was in an area of agriculture (possibly market gardens) and bushland
vegetation, spanned across approximately six properties south of Balaclava Road.
Surrounding land was made up of similar bushland vegetation, market gardens, orchards

and farms.

1943 — Bushland vegetation at the south-east section of the site had been largely cleared
and landuse comprised market gardens, orchards and paddocks. The surrounding area is

still predominantly being used for market gardens, farms and orchards.

1951 — No significant change to the landuse or the surrounding area was observed from the
1943 photograph.

1961 — There are possible poultry sheds visible on the site. More bushland vegetation had

been cleared for market gardens.

1970 - Macquarie University now encompasses the site, which has had all the market
gardens, farm sheds and orchards removed. Most of the site was vegetated and the
remaining area was covered with grass and walkways crossing the site. University Avenue
is visible on the north boundary of the site. The surrounding area includes buildings which

are part of Macquarie University.

1986 — Some of the vegetated area of the site had been cleared possibly for a carpark area

and the child-care centre building, which is visible at the western section of the site.

2006 — The buildings of the Long Day Care Centre at the western section of the site and the
Occasional Care Centre at the south-east section of the site are clearly visible. The carpark

area is formed and the site landscaped.

Phase 1 Contamination Assessment Project 45298.01
Proposed Cochlear Global Headquarters March 2008
Macquarie University Campus, South Precinct
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6.4 Council Records

The subiject site is located within City of Ryde Council.
The site is zoned:

e Business Special — mixed activity

e Special uses ‘C’ — University

o Reserve for proposed county road.

According to the Section 149(2) Planning Certificate, the site is not affected by acid sulphate
soils and has not been declared to be an “investigation area” or “remediation site” under Part
3 of the Contaminated Land Management Act 1997 or subject to Site Audit Statement. The
Section 149(2) Planning Certificates are included in Appendix C.

6.5 WorkCover NSW Dangerous Goods Database

A search of the NSW WorkCover dangerous goods database confirmed that there were no
dangerous goods registered at the subject site. WorkCover search documentation is

attached in Appendix C.

6.6 Regulatory Notices Search

A search of Notices on the DECC website on 9 January 2008 indicated that there are
currently no Notices and/or Licences under the Protection of the Environment Operations Act
(1997) that pertain directly to the subject site. No Notices or Orders to investigate or
remediate the site are reported to have been issued for the site under the Contaminated
Land Management Act, 1997.

Phase 1 Contamination Assessment Project 45298.01
Proposed Cochlear Global Headquarters March 2008
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6.7 Relevant Information held by Macquarie University

Discussions were held with Robert Kelly (Director of Facilities Management at Macquarie
University). Mr Kelly was not aware of any documents or reports held by the University that
were relevant to the current assessment.. No information was thus available for review. It

was, however, noted that the site has been mainly used as a carpark.

6.8 Groundwater Bore Search

A groundwater bore search of the Department of Water and Energy website database
(previously held by the Department of Natural Resources) was conducted. Three
groundwater bores in a 1 km radius were located north of the site. There was no information
available for those bores on the website, which suggests that the bores were installed in the
past when there was no record and they were used for irrigation of market gardens or
orchards present in the area at the time. The groundwater bore search map is attached in

Appendix C.

7. POTENTIAL CONTAMINANTS

The potential soil contaminants on the subject site are likely to be associated with the former
agricultural uses including market gardens, orchards and poultry farming. “Surficial
application” of pesticides may have been conducted in agricultural areas. In addition, due to
the likely former use of the site for poultry farming, there is a potential for biohazards
associated with microbial impacts. No signs of poultry farm waste (e.g. carcasses) were
noted in any of the test pits excavated. The scope of the current assessment does not
include the evaluation of biohazards. Petroleum hydrocarbons associated with the storage of
fuels for the use of plant and equipment are also potential contaminants (although there
were no records of dangerous goods storage). Disturbance of the site associated with the
development of Macquarie University and the time lapse since the previous agricultural uses

ceased operation is likely to have reduced the overall impact. Another potential source of

Phase 1 Contamination Assessment Project 45298.01
Proposed Cochlear Global Headquarters March 2008
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contamination is the filling of unknown origin used to form/landscape the site and to form the

watercourse and parkland along the eastern boundary.

A broad range of commonly found organic and inorganic compounds were included in the

analytical suite for soil, as follows. :

e Heavy metals (As, Cd, Cr, Cu, Pb, Hg, Ni, Zn);

e Polycyclic Aromatic Hydrocarbons (PAH);

e Total Petroleum Hydrocarbons (TPH);

e Monocyclic Aromatic Hydrocarbons (Benzene, Toluene, Ethylbenzene and Xylene —
BTEX);

¢ Polychlorinated Biphenyls (PCB);

e Phenols;

e Organochlorine Pesticides (OCP);

e Asbestos.

The following suite of chemical contaminants for groundwater was assessed:

e Heavy metals;

e PAH;

o TPH;

e BTEX;

e Phenols;
e PCB;

o OCP;

e pH, hardness

8. FIELD WORK
8.1 Data Quality Objectives
The data quality objectives (DQO) of the Preliminary Contamination Assessment have been

developed to define the type and quality of the data to achieve the project objectives and

were based broadly in accordance with the seven step data quality objective process, as

Phase 1 Contamination Assessment Project 45298.01
Proposed Cochlear Global Headquarters March 2008
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defined in Australian Standard (AS) Guide to the Sampling and Investigation of Potentially
Contaminated Soil Part 1: Non-volatile and Semi-volatile Compounds (AS 4482.1 — 2005).

The DQO process is outlined in the AS and defined by:

e  Stating the Problem;
¢ Identifying the Decision;

e Identifying Inputs to the Decision;

e Defining the Boundary of the Assessment;

e Developing a Decision Rule;

o  Specifying Acceptable Limits on Decision Errors;

e  Optimising the Design for Obtaining Data.

Data Quality Indicators (DQI) have been established for the project are summarised in

Table 7.

Table 7 — Data Quality Indicators

Data Quality Objective

Report section where addressed

State the Problem S1 Introduction
S3 Site Description
Identify the Decision S8  Site Assessment Criteria
S10 Assessment of Laboratory Results
S11 Conclusions and Recommendations
Identify Inputs to the Decision S3  Site Description
S4  Geology
S6  Potential Contaminants
S8  Site Assessment Criteria
S9  Results of the Soil Investigation
S10 Assessment of Laboratory Results
Define the Boundary of the Assessment S3  Site Description, Appendix A
Develop a Decision Rule S8  Site Assessment Criteria
Specify Acceptable Limits on Decision Errors Appendix E
Optimise the Design for Obtaining Data. S7  Field Work

8.2 Sampling Rationale

Soil samples were collected from twelve bores over the 1.9 ha site. The EPA Contaminated

Sites Sampling Design Guidelines 1995 outlines in Table A that the minimum bore density

(for a Phase 2 investigation) on 1.9 ha is 30 bores. It is considered that a density of 30-50%

of that outlined in the Guideline is appropriate for a Phase 1 contamination assessment,

Phase 1 Contamination Assessment
Proposed Cochlear Global Headquarters
Macquarie University Campus, South Precinct

Project 45298.01
March 2008




(/)] Douglas Partners

Page 15 of 31

hence a total of twelve bores was considered appropriate for this investigation. Based on
site observations and the site history review, the sampling locations were placed over the

accessible portions of the site with a view to providing appropriate site coverage.

Bores drilled adjacent to geotechnical investigation bores have the annotation ‘a’ added to

the sample number.

Soil samples were collected at broadly regular intervals, or based on field observations,
including changes in strata and signs of contamination. Sampling locations are indicated on

Drawing 1 in Appendix A.

8.3 Sampling Procedures

8.3.1 Soil Sampling

All sample locations were cleared for services and pipes using Dial-before-you-dig

information and an electro-magnetic sweep by an accredited service locater.

For the purpose of contamination assessment and waste classification the fieldwork
comprised the drilling of 10 bore holes with an auger drilling rig and 2 bore holes with hand

auger tools. Eight additional bore holes were drilled for geotechnical purposes.

All sampling data was recorded on DP Test Bore Reports with essential information included

in the chain-of-custody sheets. The general sampling procedure is summarised below:-
e collect soil samples directly from the auger using disposable sampling equipment;

e transfer samples into laboratory-prepared glass jars, capping immediately and ensuring

that the headspace within the sample jar is minimised;
e collect a split replicate at each location into a zip lock plastic bag;
e collect 10% replicate samples for QA/QC purposes;

o label sample containers with individual and unique identification, including project

number, sample location and sample depth; and

Phase 1 Contamination Assessment Project 45298.01
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e place the glass jars, with teflon lined lid, into a cooled, insulated and sealed container

for transport to the laboratory.

A photoionisation detector (PID) was used to screen the headspace gases of the replicate
samples placed in the sealed zip-lock bag. The PID provides an indication of the likely
presence of volatile organic compounds in the soil. The PID had a 10.6eV lamp and was

calibrated with isobutylene gas at 100 ppm prior to commencement of each day’s field work.

Envirolab Services, a laboratory accredited by the National Association Testing Authorities
(NATA), was employed to conduct the sample analysis. The laboratory is required to carry

out routine in-house QC procedures.

8.3.2 Piezometer Installation and Groundwater Sampling Methods

Two groundwater monitoring piezometers were installed one in the geotechnical Bore 1 (for
geotechnical purposes) and one in Bore 7 (for contamination purposes). The bores were

extended to depths of 14.2 m and 11.55 m respectively.

A bobcat-mounted drill rig using solid flight auger (TC-bit), rotary (water) and NMLC -Coring
was used to install the wells. Construction details for each piezometer are presented on the

Test Bore Reports, Appendix D.

The piezometers were constructed using 50 mm diameter acid washed class 18 PVC casing
and machine slotted well screen. Joints were screw threaded, thereby avoiding the use of
glues and solvents which may contaminate the groundwater. The piezometers in Bore 1
was completed with a gravel pack extending to 0.18 m above the well screen and in Bore 7
to 0.3 m, a bentonite plug of at least 0.5 m thickness and backfilled with drill returns to the

surface. The piezometers were finished with a gatic cover on the ground surface.

No free groundwater was observed during augering of the boreholes (i.e. within depths of
1.5m to 5.1 m). The use of water during wash boring and coring within the bedrock
prevented the measurement of groundwater below this depth. The water level within the
groundwater monitoring wells was measured prior to purging on 14/12/07 and again prior to

sampling on 18/12/07. The monitoring well in BH 1 appeared to be filled with silt below a

Phase 1 Contamination Assessment Project 45298.01
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depth of 8.1 m and therefore observation/measurement of groundwater below this depth was

not possible.

After installation, the well in Bore 7 was developed by removing three bore volumes of water
using disposable bailer. The well was allowed to recharge and the groundwater sample was
collected three days later. Following the development of the well and prior to sampling, the
well was micro-purged and field parameters (pH, dissolved oxygen, turbidity, electrical
conductivity and temperature) monitored. The sample was collected after the field
parameters had stabilised (see Section 10.3). Collection of the groundwater sample was
carried out in accordance with the methodology prescribed in the Standard DP field

procedures.

The sample was obtained using low flow geopump and disposable tubing. Groundwater
samples were field filtered through a 0.45 um membrane filter prior to laboratory analysis for

heavy metals.

Sample handling and transport was as set out below:-

o sample containers were labelled with individual and unique identification, including

project number and sample number;

o samples were placed in insulated coolers and maintained at a temperature of

approximately 4°C until transported to the analytical laboratory, and

e chain of custody documentation was maintained at all times and countersigned by the

receiving laboratory on transfer of samples.

All samples were dispatched to Envirolab Services, a NATA accredited laboratory, for

analysis.
Phase 1 Contamination Assessment Project 45298.01
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8.4  Analytical Rationale

The analytical scheme (Table 8) was designed to assess the potential for contamination
which may have arisen from current and past use of the site. A total of 17 selected soill
samples (including 2 QA/QC replicates) were analysed for various combinations of the
contaminants of concern. In addition, one groundwater sample was also analysed as shown
in Table 9.

Table 8 — Analytical Scheme for soil samples

Sample ID
(Location —
Depth)

3a/0.8-1.0
7a/1.0-1.2
7a/2.8-3.0
11/0.8-1.0
12/0.8-1.0
13/0.3-0.5
13/2.9-3.0
14/0.3-0.5
BD3/141207"
16/0-0.2
16/0.2-0.5
17/0.2-0.5
7a/3.6-3.9
9a/0.3-0.5
10a/1.0-1.2
BD2/141207"
15/0.3-0.5

Heavy TPH/ PCB/
Metals BTEX OCP

v

Y
>
T

Asbestos | Phenols TCLP

<

v

<
<«

SN EENERNERNERN RN

AN EENERNERN
NNERNERNERN

ANERNERNERN ERN BN ERNERN

AN EENERNERN
NN EENERNERN

ANEERN RN RN RN BN

SN EENERNEENERN EEN ARV ERN BRNERN EEVERN ERN ARV EEN AR
SN EENERNERNERN AN BN BN AN IR ARV AN BN BN BN AN RN

Table 9 — Analytical Scheme for groundwater sample

Sample ID Heavy TPH/ PCB/
(Location) Metals | BTEX PAH | Phenols oCcP pH Hardness

' v v v 4 v v

GW7/181207
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9. SITE ASSESSMENT CRITERIA

9.1 Soils

Notwithstanding the fact that the site is located within the Macquarie University Campus,
given the proposed development of the site as a commercial company’s headquarters, the
exposure scenario for contaminants in soils would be that of a commercial or industrial
development. DP therefore considered the health-based investigation levels for a
commercial land use should be appropriate for this assessment (HIL Column 4, see

Appendix II, from the Guidelines).

Due to the likely landscaped nature of the site and surrounding the proposed building
provisional phototoxicity-based investigation levels (PPIL) were also considered for

unpaved/unsealed areas. PPIL are sourced from Column 5, Appendix Il of the Guidelines.

The adopted site assessment criteria are shown in Table 10, below.

A contaminant concentration in soil/filling material is considered to be significant if:

i) The concentration of the contaminant is more than 2.5 times the site assessment criteria
(SAC). Any location more than 2.5 times the SAC is classified as a ‘hotspot’, requiring

further assessment/ management.

i) For a data of like material, with respect to the health-based criteria, the calculated 95%
Upper Confidence Limit of average concentrations (excluding any ‘hotspot’

concentrations) exceeds the SAC.

iiiy The standard deviation of the results is greater than 50% of the health-based

investigation levels (HIL).

Note that the statistical analysis would only apply to HILs.

Phase 1 Contamination Assessment Project 45298.01
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Table 10 — Site Assessment Criteria for Contamination

Contaminant Adopt(g(ig)rlterla Source
TPH
CC6 ~ 29 1880mrg/k/g NSW EPA! Contaminated Sites Guidelines for Assessing
10 36 9’xg Service Station Sites (1994) threshold concentrations for
BTEX sensitive land use-soils. Currently there are no other
Benzene 1 mg/kg comprehensive, EPA endorsed investigation levels for
Toluene 1.4 mg/kg petroleum hydrocarbons.
Ethylbenzene 3.1 mg/kg
Xylene 14 mg/kg
Metals HIL PPIL
Arsenic (total) 500 mg/kg 20 mg/Kg
Cadmium 100 mg/kg 3 mg/Kg
Chromium 60,000 mg/kg 400 mg/Kg
Copper 5000 mg/Kg 100 mg/Kg
Lead 1,500 mg/Kg 600 mg/Kg
Mercury 75 mg/Kg 1 mg/Kg
Nickel 3,000 mg/Kg 60 mg/Kg | NSW EPA Contaminated Sites Guidelines for the NSW Site
Zinc 35,000 mg/kg | 200 mg/Kg | Auditor Scheme (2™ Edition) (2006) Soil Investigation
Total Phenols 42,500 mg/kg Levels for Urban Redevelopment Sites in NSW Heath-based
PAH investigation levels outlined in Column 4 for
Total 100 mg/kg Commercial/Industrial landuse, and Provisional phytotoxicity
Benzo(a)Pyrene 5 mg/kg investigation levels outlined in Column 5.
PCB 20 mg/kg
OCP
Aldrin + dieldrin 50 mg/kg
chlordane 250 mg/kg
DDT (including 1000 mg/kg
DDD, DDE, DDT)
Heptachlor 50 mg/kg
Asbestos No asbestos present in soil at | Correspondence from NSW EPA Director of Contaminated
the surface Sites to Accredited Site Auditors

Providing that the 95% Upper Confidence Limit (UCL) of average concentrations is within the
SAC (health-based), and no concentrations of the contaminants are at hotspot level, minor
exceedances of the SAC may be considered to pose an insignificant human health risk

under the proposed land-use.

9.2 Groundwater

Groundwater investigation levels (GILs) are sourced from the Australian Water Quality
Guidelines (ANZECC (2000) (Table 11). Where applicable the 95% protection of freshwater
species has been applied. The nearest receptor for groundwater is assessed to be

Shrimptons Creek, which flows into Lane Cove River.

Y NSW EPA is now part of the NSW Department of Environment and Climate Change (DECC).
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Table 11 — Groundwater Investigation Levels (GILS)

Adopted
Contaminant Criteria Source
(GIL)
Airport (Environment Protection) Regulations (1997),
TPH Schedule 2 Water_ P_oIIution Accepteq Limits: Table
CoeC 150 pg/L 1.03 — Accepted limits of contamination have been
6>C o 600 La/L adopted as screening thresholds [adopted due to the
9 HY absence of high reliability NSW EPA or ANZECC
guidelines for TPHJ*
ANZECC (2000) Australian Water Quality Guidelines
for the protection of 95% of freshwater species
BTEX
Benzene 950 pg/L NSW EPA? Contaminated Sites Guidelines for
Toluene 300 pg/L Assessing Service Station Sites (1994) Threshold
Ethylbenzene 140 pg/L concentrations for sensitive land use, Protection of
Xylene 550 pg/L Aquatic Ecosystem is adopted in the absence of other
comprehensive investigation levels for toluene or ethyl
benzene in groundwater.
Metals
Arsenic (V) 13 pg/L
Cadmium 0.2 pg/L
Chromium (V1) 1 g/ ANZECC (2000) Australian Water Quality Guidelines
Copper 1.4 ug/L f . o .
or the protection of 95% of freshwater species
Lead 3.4 ug/L
Mercury 0.6 pg/L
Nickel 11 pg/L
Zinc 8 pg/L
PAH
Total Not specified | ANZECC (2000) Australian Water Quality Guidelines
Benzo(a)Pyrene Not specified | for the protection of 95% of freshwater species
Naphthalene 0.016 pg/L
Phenols ANZECC (2000) Australian Water Quality Guidelines
320 pg/L for the protection of 95% of freshwater species
OocCP
Chlordane 0.08 pg/L
DDT 0.01 pg/L ANZECC (2000) Australian Water Quality Guidelines
Endosulfan 0.2 ug/L for the protection of 95% of freshwater species
Endrin 0.02 ug/L
Heptaclor 0.09 pg/L
'T')cc)igl Not specified ANZECC (2000) Australian and New Zealand
Guidelines for Fresh and Marine Water Quality.
Aroclor 1242 0.6 ug/L Protection of 95% of freshwater species
Aroclor 1254 0.03 pg/L

Notes:

* Other than a ‘low reliability’ final chronic value of 7 pg/L for petroleum hydrocarbon, which is not routinely
achievable by NATA laboratories due to inability to meet the required detection limits.
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9.3 Waste Classification

For the purpose of waste classification, analytical results have been compared with the
threshold concentration guidelines as provided in NSW EPA’s Environmental Guidelines:

Assessment Classification and Management of Liquid and Non-Liquid Wastes (1999).

In view of the absence of guidance by DECC on assessment criteria for Virgin Excavated

Natural Material (VENM), the following guidelines were referenced:-

o Environmental Soil Quality Guideline ‘Background Ranges’, as given in the Schedule
B(1) NEPC Guideline on the Investigation Levels for Soil and Groundwater (1999) (for

heavy metals).

e Australian and New Zealand Environment and Conservation Council/National Health
and Medical Research Council (ANZECC/NHMRC): Australian and New Zealand
Guidelines for the Assessment and Management of Contaminated Sites (1992),
Environmental Soil Quality Guidelines Background A [ANZECC A] (for organic

compounds)

10. RESULTS OF SOIL INVESTIGATION

10.1 Field Observations

10.1.1 Soils
Details of the sub-surface conditions encountered during the course of the investigation are

included in the Test Bore Report Sheets (Appendix D). The bore locations are shown on

Drawing 1, Appendix A.

Surficial topsoil and pavements overlying filling to depths of approximately 0.5 m to 1 m on
the north-western part of the site increasing to depths of approximately 2.0 m to 4.0 m along

the south-western part of the site. The mound along the northern boundary appears to be

Phase 1 Contamination Assessment Project 45298.01
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formed by filling over natural clay whilst the mound on the south-eastern side of the site is

formed by filling only.

Filling generally comprised silty clay with some ironstone and sandstone fragments and
generally exhibited no chemical odours or staining. Slag and ash fragments were
encountered in Bores 16 and 17. Filling materials were underlain by silty clays and

sandstone bedrock.

Table 12 summarises the subsurface profile encountered during the current investigation.

Table 12 - Observed Depths (m) to Soil/Fill Layers

Sampling Bitumen/ Silty clay/ Completion

Location Roadbase Filling Clay Sandstone Depth
2A 0-0.3 0.3-1.2 1.2
3A 0-1.0 1.0-1.8 1.8-2.0 2.0
7A 0-3.5 3.5-4.7 4.7
9A 0-0.05 0.05-0.6 0.6-1.4 1.4
10A 0-0.15 0.15-1.5 1.5-2.8 2.8
11 0-1.3 1.3-2.0 2.0
12 0-1.3 1.3
13 0-3.5 3.5-4.0 4.0
14 0-0.15 0.15-2.8 2.8-3.0 3.0
15 0-0.15 0.15-2.0 2.0
16 0-0.5 0.5
17 0-0.5 0.5

10.1.2 Groundwater
Groundwater sampling and analyses were conducted at Bore 7 on 18 December 2007. The

groundwater levels measured after the installation of the well and prior to sampling are

presented in Table 13. Analytical results are presented in Tablel5.
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Depth to Ground

Groundwater RL (m

Date Water Table (from
top of well)(m) AHD)
14/12/07 4.8 56.3 (prior to purging)
18/12/07 5.2 55.9 (prior to purging)

10.2

Total Photoionisable Compounds (TOPIC) Results

The replicate soil samples collected in plastic bags were allowed to equilibrate under

ambient temperatures before screening for Total Photoionisable Compounds (TOPIC) using

a calibrated Photoionisation Detector (PID). Results of sample screening are shown in the

Test Bore Reports in Appendix D. The PID readings were below detection limits and are

thus typical of background levels in Australian soils and, therefore, do not indicate the

presence of significant volatile contaminants.

10.3

Groundwater Field Parameters

On 18 December 2007 the piezometer in Bore 7 was purged and samples were collected

using low-flow sampling techniques after stable readings were obtained for pH, electrical

conductivity, TDS, dissolved oxygen and temperature presented in Table 14.

Table 14 - Groundwater readings prior to sampling

Electrical Dissolved Turbidity
. Conductivity Oxygen (NTU) Temperature
Time | PH (1S) (ppm) (C)
10:29 7.50 0.3 3.70 OVRNTU 6.1
10:31 7.73 0.4 2.15 OVRNTU 5.8
10:35 7.9 0.5 1.74 OVRNTU 5.2
10:38 8.36 0.5 1.56 OVRNTU 5.0

10.4

Laboratory Results

The results of laboratory analysis of the soil and groundwater samples are summarised in
Tables 15 and 16, with NATA Reports provided in Appendix E.
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Table 15 — Results of Soil Laboratory Analysis

s Heavy Metals PAH TRH 2 g |2 eloe| 52 “ " §

E] N E] ENI152| 56 o 8] 14}

sample ID g As cd o cu Pb Hg Ni zn Total PAH* B(a)P® ce-cofclocas| & | & |BZ|TR| T & - © b
E total' | TCLP® | total’ | TCLP? | total’ | TCLP® | total' | TCLP’ [ total' | TCLP® | total’ | TCLP® | total’ | TCLP® | total' | TCLP® | total’ | TCLP® | total' | TCLP® | total' | total' | total' | total' | total’ | total’ | total’ | total’ | total' -

32/0.8-1.0 F 8.9 . <1 . 60 <0.01 64 - 28 . 0.23 . 32 . 31 - <0.2 - <0.05 . <25 <250 <0.5 <0.5 <1 <3 <5 <0.1 0.7 Nil
7a/1.0-1.2 F <4 - <1 - 9.1 - 18 - 42 <0.03 <0.1 - 55 <0.02 20 - <0.2 - <0.05 - <25 <250 <0.5 <0.5 <1 <3 <5 <0.1 <0.1 Nil
7a/2.8-3.0 F 74 . <1 . 15 - 12 - 38 . <0.1 . 2 . 11 - <0.2 - <0.05 . <25 <250 <0.5 <0.5 <1 <3 - . - Nil
11/0.8-1.0 F 59 - <1 - 40 <0.01 8.1 - 25 <0.03 <0.1 - 26 - 15 - <0.2 - <0.05 - <25 <250 <0.5 <0.5 <1 <3 <5 <0.1 <0.1 Nil
12/0.8-1.0 F 4.9 . <1 . 9 - 3 - 10 . <0.1 . <1 . 36 - <0.2 - <0.05 . <25 <250 <0.5 <0.5 <1 <3 <5 <0.1 <0.1 Nil
13/0.3-0.5 F 5 - <1 - 13 - 6.7 - 24 - <0.1 - 38 - 95 - 27 <0.002 0.3 <0.001 <25 <250 <0.5 <0.5 <1 <3 <5 <0.1 <0.1 Nil
13/2.9-3.0 F 8.3 . <1 . 36 - 54 - 43 . 0.26 . 22 . 38 - <0.2 - <0.05 . <25 <250 <0.5 <0.5 <1 <3 <5 <0.1 0.1 -
14/0.3-0.5 F 53 - <1 - 19 - 17 - 22 - <0.1 - 12 - 29 - <0.2 - <0.05 - <25 <250 <0.5 <0.5 <1 <3 - - - -
|BD31141207* F 6.4 - <1 - 19 - 3.4 - 19 - <0.1 - 4.9 - 5.4 - <02 - <0.05 - - - - - - - - - - -
16/0-0.2 F <4 - <1 - 19 <0.01 36 - 15 <0.03 <0.1 - 53 0.06 40 - 13 <0.002 0.1 <0.001 <25 <250 <0.5 <0.5 <1 <3 <5 <0.1 - Nil
16/0.2-0.5 F <4 . <1 . 15 - 37 - 15 . <0.1 . 49 . 38 - <0.2 - <0.05 . <25 <250 <0.5 <0.5 <1 <3 <5 <0.1 - Nil
17/0.2-0.5 F 5.2 - <1 - 14 - 19 - 16 - <0.1 - 27 - 19 . <0.2 . <0.05 - <25 <250 <0.5 <0.5 <1 <3 <5 <0.1 - Nil
7a/3.6-3.9 N 8.2 . <1 . 21 . 12 . 23 . <0.1 . 25 . 13 . <0.2 . <0.05 . <25 <250 <0.5 <0.5 <1 <3 <5 <0.1 <0.1 -
9a/0.3-0.5 N 6.8 - <1 - 16 - 55 - 23 - <0.1 - 9.3 . 5.4 - <0.2 - <0.05 - <25 <250 <0.5 <0.5 <1 <3 - - - Nil
10a/1.0-1.2 N 8.4 . <1 . 20 . 20 . 25 . <0.1 . 21 . 4.7 . <0.2 . <0.05 . <25 <250 <0.5 <0.5 <1 <3 . . . .
|&2/1412O7jl N 7 - <1 - 19 - 17 - 24 - <0.1 - 21 . 46 - <0.2 - <0.05 . . . - - . - - . - -
15/0.3-0.5 N 55 - <1 - 16 - 20 - 71 - <0.1 - 3 - 85 - <0.2 - <0.05 - <25 <250 <0.5 <0.5 <1 <3 - - - -

Site Assessment Criteria?
50/250/
SAC 500 100 60000 5000 1500 75 3000 35000 100 5 65 | 1000 | 1 | 14 | 31 | 14 | 42500 | 50 | oo aa Nil'*
Provisional Phytotoxicity Investigation Levels*
PPIL 20 [ 3 [ [ o] [w] [oeo] [ 1] [0 [ Jooof [ | | [ [ [ [ [ [T [ 1]
Waste Classification Criteria for FiIIing7
Criteria for Inert Waste
CT1 10 -~ [ 2 [ - [ 10 | - TJz00°] - [ 10 | - [ oa | - [ 4 ] - Jwoo°] - [ - [ - Joos ] - - | - [ 1 [288] 60 | 100 288 | - - Nil
ScC1 500 05 | 100 | o1 [ 2000 | o5 [ - | - [ 1500 | o5 | 50 | o002 [ 10s0 [ o2 | - [ - ] 20 | - | 1 [ o004 | 650 | 5000 | 18 | 518 | 1080 | 1800 | 518 2 1 Nil
Background Criteria for Natural Material’
Published background | 1-50 - 1 - | 52000 - 2-100 - 2-200 - 0.03 - 5-500 - |10800| - 0.955 - - - - - |oosifo011]| - - [0.03-05]0.0201 zg'gg}; -

Notes:

NN R

10
11
12
13
14
Bold

total values in mg/kg

TCLP values in mg/L

All Chromium are assumed to exist in the stable Cr(lIl) oxidation state, as Cr(V1) will be too reactive and unstable under the normal environment.

Results less than general Practical Quantitation Limit (PQL) quoted for individual compounds

benzo(a)pyrene

NSW EPA's Er Guidelines: 1t Classil ion and Mar of Liquid and Non-Liquid Wastes (1999): Table A3: Contaminant Threshold Values for Waste Classification of Non-Liquid wastes

without doing the Leaching Test (CT); and Table A4: Leachable Concentration (TCLP) and Total Concentration Values for Non-Liquid Waste Classification (SCC) (as applicable)

As Waste Classification Criteria for Cu and Zn is not available, NSW DEC * Contaminated Sites Guidelines for the NSW Site Auditor Scheme 2™ edition (2006) Soil Investigation Levels for Urban Redevelopment Sites in NSW
Heath-based investigation levels for residential with gardens and accessible soil (HIL Column 1) were applied.

Published background levels sourced from NEPC (1999). National Protection (; 1t of Site Contamination) Measure Schedule B(1) Guidelines on the Investigation Levels for Soil and Groundwater, Background Ranges (for
heavy metals) and Australian and New Zealand Environment and Conservation Council/National Health and Medical Research Council (ANZECC/NHMRC): Australian and New Zealand for the and Mar of
Contaminated Sites (1992), Environmental Soil Quality Guidelines Background A [ANZECC A] (for organic compounds)

lowest threshold available, for aldrin

denotes replicate of the sample listed directly above

as per Table 10

SAC for OCP given in order aldrin+dieldrin/ chlordane/ DDT+DDD+DDE/ heptachlor

No asbestos present on the ground surface (Correspondence from NSW EPA Director of Contaminated Sites to Accredited Site Auditors).

result exceed Waste Classification Criteria

not analysed/ not defined/ not applicable
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Table 16 - Laboratory Results of Groundwater Samples

0 Heavy Metals PAH TRH ) ) ) n
4 o S | =6 c © o0 ‘o
Sample ID i= = N S|2n| 8 4 o O O
S N o c — — O > o O
© . © —~ () o w o < =
c As Cd Cr Cu Pb Hg Ni Zn = S C6-C9 [ Cl10-C36| m = m o
[l (2]
units mgCaCO,/L ug/L pg/L ug/L pg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L pg/L pg/L | ug/L pug/l | pg/L | pH Units mg/L mg/L mg/L
GW7/181207 56 2.3 0.4 1.7 3 1.4 <0.5 8.7 140 <1 <1 <10 <250 <1 <1 <1 <3 4.5 <0.05 <2 <0.2
Groundwater Investigation Levels®
GIL - 13.0 0.2 1.0 1.4 3.4 0.6 11.0 8.0 | 16,5° - 150 600 950 | 300 [ 140 | 550 - 320 0.6/0.03" | 0.08/0.01/0.2/0.02/0.09°
Notes:
2 where results are above practical quantitation limit (PQL) sum of all results given, when below PQL results quoted as <PQL of majority of individual analytes
4 GIL refer to Table 11
6 trigger value for naphthalene, phenanthrene other PAH's not defined
7 trigger values for clordane/DDT/endosulfan/endrin/heptaclor
8 trigger values for aroclor 1242/arochlor 1254

| Bold Jindicates exceedance of GIL
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11. ASSESSMENT OF LABORATORY RESULTS

11.1 Chemical Contaminants in Soil

Soil samples were assessed for a suite of potential contaminants of concern including heavy
metals (As, Cd, Cr, Cu, Pb, Hg, Ni, Zn), TPH, BTEX, PAH, PCB, OCP and phenols.

The laboratory results (Table 15) indicated that contaminant concentrations in the sail
samples analysed were within the health-based SAC for commercial/ industrial land use and
the Provisional Phytotoxicity-based Investigation Levels (PPIL), which are relevant for

landscaped areas.

11.2 Asbestos

Eleven samples of filing and one sample of shallow natural material (0.3 - 0.5 m) were

analysed for asbestos. Asbestos was not detected in these samples.

11.3 Groundwater Results

The main purpose of the current Phase 1 Assessment was to provide an indication of the
likely contamination status of the site, the scope of the investigation did not include a

detailed assessment of surface and/or groundwater.

In this regard, no discernible signs or sources of ground and/or surface water contamination
were noted at the site. It is further noted that major sections of the water course running
broadly along the south eastern site boundary were not located within the area of the Phase
1 Contamination Assessment (refer to Drawing 1, Appendix A). Surface water sampling was,

therefore, not included in the scope of the current assessment and was not undertaken.

As part of the Phase 1 Contamination Assessment one groundwater well was constructed at

Bore 7 and a groundwater sample was collected and analysed for a suite of common
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contaminants. Laboratory results (Table 15) for arsenic, lead, mercury, nickel, TPH,
toluene, benzene, ethyl benzene, xylene, PAH, PCB, Phenols and OCP were below the
adopted GIL with all organic concentrations less than practical quantitation limits.
Laboratory results for cadmium (detected concentration of 0.4 pg/L compared to GIL value
of 0.2 ug/L), chromium (1.7 pg/L over the GIL of 1.0 ug/L), copper (3 pg/L over the GIL of
1.4 pg/L) and zinc (140 pg/L over the GIL of 8.0 pg/L) exceeded the GIL. However, the
detected levels were not considered to be significant as the chromium, copper and cadmium
exceedances are only marginal. Furthermore, with respect to chromium (Cr) it is noted that
the threshold for Cr (VI) was adopted in the absence of a GIL for Cr (lll) in freshwater. Cr
(VI) is highly unstable in normal environmental conditions and is therefore considered
unlikely to be present. The total Cr level was well within the Cr (Ill) level for marine waters.
Zinc is commonly detected at levels above the ANZECC (2000) Guidelines in groundwater,
particularly in urban areas, and it is likely that this concentration (140 ug/L) represents a
residual background concentration. Additionally all metal concentrations detected in soil
samples were low and are unlikely to contribute to the groundwater. All results were within
the Australian Drinking Water Guideline (2004).

11.4 Preliminary Waste Classification

11.4.1 Filling Material
Laboratory results were compared to NSW EPA's Environmental Guidelines: Assessment,

Classification and Management of Liquid and Non-Liquid Waste (1999) for Inert Waste
Screening Threshold Values (NSW EPA 2004).

On the basis of the total and leachable (TCLP) concentrations of the filling material is
provisionally classified as Inert Waste (Table 14). It should be noted that the waste

classification is based on a limited number of samples and is thus preliminary in nature only.
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11.4.2 Natural Material
The levels of potential contaminants detected in the natural material samples analysed

(Samples 7a/3.6-3.9, 9a/0.3-0.5, 10a/1.0-1.2, 15/0.3-0.5) were low and within expected
background levels (Table 15).

On this basis, natural materials with no signs of contaminant impact, such as hydrocarbon
odours or elevated levels of potential contaminants, are classifiable as Virgin Excavated
Natural Materials (VENM).

12. CONCLUSIONS AND RECOMMENDATIONS

The scope of work for the current assessment comprised a site walkover inspection, review
of site history, a limited soil and groundwater sampling regime and preliminary assessment

of the material to be excavated for the purpose of potential reuse or disposal.

A review of historical information indicated that the site was previously in a rural/agricultural
area. Prior to the establishment of Macquarie University in 1967 the site was used for
agricultural purposes possibly including orchard, market gardens and poultry farming since
at least 1930. Since the establishment of Macquarie University all structures related to the
market gardens, farm sheds and orchards have been removed. The site is currently
occupied by Long Day Care Centre at the western section of the site and the Occasional
Care Centre at the south-east section together with a carpark and landscaping. The current
site and surrounding land uses are not considered to be significant in terms of the potential
to adversely impact the site. The potential for contamination is generally considered to be
low which was confirmed by the low level of contaminants in the samples analysed. There
were no exceedances of the SAC and PPIL used for the fill material and the published

background levels for the underlying natural clay material.

Groundwater laboratory results for cadmium, chromium, copper and zinc exceeded the GIL.
However, the detected levels were not considered to be significant as the chromium, copper

and cadmium exceedances are only marginal. Zinc is commonly detected at levels above
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the ANZECC (2000) Guidelines in groundwater, particularly in urban areas, and it is likely

that the elevated zinc concentration represents a residual background concentration.

Soil samples assessed against the Waste Classification Guidelines indicate that the fill
material is provisionally classified as Inert Waste for the purposes of off-site disposal.
Sample analysis in conjunction with on-site observations and bore records indicates that the

material below the filling is natural and would be classifiable as VENM.

It is recommended that the waste classification of the material should be verified/checked

prior to and/or during site excavation.

On the basis of the investigation findings, DP considers the potential for contamination
associated with the site is very low and the site is suitable for the proposed development

from a chemical contamination perspective.

Having said this, it is noted that the current assessment only comprised a Phase 1
Assessment with limited sampling. The adopted sampling regime does not meet the
sampling density recommended by DECC to “characterise” the contamination status of the
site. To meet the sampling density specified by DECC for site characterisation, additional

soil and ground/surface water sampling and analysis would have to be undertaken.

This Phase 2 assessment should be conducted at the time of the additional waste
classification assessment (as recommended). As part of the more extensive Phase 2
Contamination Assessment, DP suggests that additional soil and groundwater assessment

should be conducted. This should include:
e soil sampling from the additional test bores;

e groundwater sampling from existing piezometer in Bore 7, as well as from other (newly
constructed) groundwater piezometers At least four groundwater wells should be

constructed; and

e In addition, surface water and sediment should be collected from up-, mid- and down-

stream sections of the water course at the site.
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In addition, due to the likely former use of the site for poultry farming, there is a potential for
biohazards associated with microbial impacts. Having said this, no signs of poultry farm
waste (e.g. carcasses) were noted in any part. The scope of the current assessment does

not include the evaluation of biohazards.

13. LIMITATIONS OF THIS REPORT

The scope of the site assessment activities and consulting services undertaken by DP were
limited to those detailed in the proposal dated 19 November 2007 and accepted by
Mr Andrew Harb (CRI Australia Pty Ltd) on behalf of Lachlan Project Development Pty Ltd.

DP’s assessment is necessarily based upon the result of a limited site investigation and the
restricted programme of surface and subsurface sampling, screening and chemical testing
which was set out in the proposal. DP cannot provide unqualified warranties with regards to
site contamination nor does DP assume any liability for site conditions not observed or

accessible during the time of the investigations.

Despite all reasonable care and diligence, the ground conditions encountered and
concentrations of contaminants measured may not be representative of conditions between
the locations sampled and investigated. In addition, site characteristics may change over
time due to activities such as spillages of contaminating substances. These changes may

occur subsequent to DP’s investigations and assessment.
This report, its associated documentation and the information herein have been prepared

solely for the use of Lachlan Project Development Pty Ltd. Any reliance assumed by third

parties on this report shall be at such parties’ own risk.

DOUGLAS PARTNERS PTY LTD

Reviewed by
Galia Nikolaeva Ronnie Tong
Environmental Scientist Principal
Phase 1 Contamination Assessment Project 45298.01
Proposed Cochlear Global Headquarters March 2008
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APPENDIX B
Site Photographs




Photo 1:  General view of the north section of the site adjacent to University Avenue

Photo 2:  General view of the eastern section of the site adjacent to the artificial watercourse
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Photo 3:  General view of the southern section of the site
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APPENDIX C
Site History Information
Results of DNR Search




: Peter S. Hopley Pty Limited
ACN: 093 412 474 Lega,' Searchers 1 Boronia Avenue
ABN: 61 093 412 474 Mount Annan , NSW , 2567

Mobile: 0412 199 304
Fax 9233 4590 (Attn Box 29)

SUMMARY AS TO OWNERS.

Property: Macquarie University, Macquarie Patk

Description: - Part of Lot 182 D.P. 1112777

As to that part marked A oo the attached cadastre

16.12.1905? John Charles Rogers | Vol 1182 Fol 107
20.04.1905 Eliza Knight (Married Woman) Vol 1182 Fol 107
19.01.1911 Charles Alfred Learoyd (Woo! Buyer) Vol 1182 Fol 107
01.12.1919? Chatles Boggio (Weo! Buyer) Vol 1182 Fol 107
(We have not investigated the Transmission Application)
02.10.1919 John Alfred Thorn (French Pelisher) Vol 1182 Fol 107
John William Robettson (French Polisher)
19.08.1920 John William Robetrtson (French Polisher) Vol 6377 Fol 181
16.08.1951 Rudolph Albert Karl Ktix (Re#zred) Vol 6470 Fol 132

Ruby Letitia Krix (Married Woman)
10.12.1952 Ruby Letitia Krix (Widow) Vol 6470 Fol 132

04.03.1958 Albert Charles Rudolph Krix (Horticnlturist) Vol 7539 Fol's 238 & 239
Emest Alfred Norman Krix (Horticulturist)

20.10.1960 Sydney George Hope Raymond (Poultry Farmer) Vol 7898 Fol 125
John Sydney Raymond (Po#/try Farmer}

email: grollyl@bigpond.net.au
18/12/2007



: Peter S. Hopley Pty Limited
ACN: 093412 474 Legal Searchers 1 Botonia Avenue
ABN: 61 093 412 474 Mount Annan , NSW , 2567

Mobile: 0412 199 304
Fax 9233 4590 (Attn Box 29)

18.06.1963 John Sydney Raymond (Pow/try Farmer) Vol 7898 Fol 125

31.03.1968 # Macquatie Univetsity A/C 8665-1

# Current Registered Proprietor

As to that part marked B on the artached cadastre

16.12.1905? John Charles Rogers Vol 1182 Fol 107
20.04.1905 Eliza Knight (Married Woman) Vol 1182 Fol 107
19.01.1911 Chatles Alfred Learoyd (Woo/ Buyer) Vol 1182 Fol 107
01.12.1919? éhaﬂes Boggio (Wool Buyer) Vol 1182 Fol 107
(W'e have not investigated the Transmission Application)
02.10.1919 John Alfred Thotn (French Polisher) Vol 1182 Fol 107
John William Robertson (French Polisher)
19.08.1920 John William Robertson (French Polisher) Vol 6377 Fol 181
16.08.1951 Albert Chatles Rudolph Xrix (Horvicalturiss) Vol 6470 Fol's 130 & 131

Ernest Alfred Norman Krix (Hortienlturist)

20.01.1960 Sydney George Hope Raymond (Powitry Farmer) Vol 7898 Fol 124
John Sydney Raymond (Pozltry Farmer)

18.06.1963 John Sydney Raymond (Powitry Farnzer) Vol 7898 Fol 124

31.03.1968 # Macquatie University - A/C8665-1

# Current Registered Proprietor

email: grollyl@bigpond.net.au
18/12/2007



Peter S. Hopley Pty Limited

ACN: 093 412 474 Legal Searchers
ABN: 61 093 412 474

04.01.1898

15.01.1903

02.03.1911

23.11.1912

08.05.1929

17.06.1929

04.05.1966

09.05.1967

16.05.1904

16.08.1963

04.05.1966

09.05.1967

As to that part marked C on the attached cadastre

Henry Havelock Rogers

Thomas William Wheeler (Gardener)
Martin Baring Gardiner (Orohardisz)
Annie McBeath (Marréied Woman)

Peter Stewart McBeath (Builder)
(We have not investigated the Transmission Application)

Giovanni Lizzio (Orhardist)
State Planning Authority of New South Wales

# Macquarie University

# Current Registered Proprietor

As to that part marked D on the attached cadastre

Reynold Rainbow (Store Keeper, now retired)
Dortis Elizabeth Rainbow (Spinster)
State Planning Authority of New South Wales

# Macquarie University

# Current Registered Proprietor

email: grollyl@bigpond.net.au

1 Boronia Avenue

Mount Annan , NSW , 2567
Mobile: 0412 199 304

Fax 9233 4590 (Atta Box 29)

Vol 1240 Fol 45
Vol 1240 Fol 45
Vol 1240 Fol 45
Vol 1240 Fol 45

Vol 1240 Fol 45

Vol 1240 Fol 45
Vol 1240 Fol 45

A/C 8665-1

Vol 1987 Fol 72
Vol 8371 Fol 237
Vol 8371 Fol 237

A/C 8665-1

18/12/2007



ACN: 093 412 474

Peter S. Hopley Pty Limited

Legal Searchers

ABN: 61 093 412 474

29.12.1926

24.08.1934

20.05.1937

26.11.1941

19.10.1944

03.04.1945

20.03.1950

04.05.1966

09.05.1967

29.12.1926

24.08.1934

20.05.1937

26.11.1941

As to that part marked E on the attached cadastre

James Hogaztth (Stores Superintendent)
Jack Sabine (Ponltry Farmer)
Cyril Gerard Gore (Tea Planter)

Arthur Stephenson Tout (Master Carrier)
Joseph William Berghouse (Poultry Farmer)

Arthur Stephenson Tout (Master Carrier)
Laurence George Percival Russell (Accountant)
Matgaret Ann Davey (Spinster)

State Planning Authorty of New South Wales

# Maccquarie University

# Current Registered Proptietor

As to that part marked F on the attached cadastre

James Hogartth (Stores Superintendent)
Jack Sabine (Poultry Farmer)
Cyril Gerard Gore (Tea Planter)

Arthur Stephenson Tout (Master Carrier)
Joseph William Berghouse (Powltry Farmer)

email: grollyl@bigpond.net.au

1 Boronia Avenue

Mount Annan , NSW , 2567
Mohile: 0412 199 304

Fax 9233 4590 (Atm Box 29)

Vol 2304 Fol 34
Vol 2304 Fol 34
Vol 2304 Fol 34 -

Vol 5298 Fol's 150 & 151

Vol 5467 Fol 240
Vol 5467 Fol 240
Vol 6236 Fol 61
Vol 6236 Fol 61

A/C 8665-1

Vol 2304 Fol 34
Vol 2304 Fol 34
Vol 2304 Fol 34

Vol 5298 Fol's 150 & 151

18/12/2007



ACN: 093 412 474

Peter S. Hopley Pty Limited
Legal Searchers

ABN: 61 093 412 474

19.10.1944

18.08.1949

23.11.1950

19.01.1962

04.05.1966

09.05.1967

Joseph William Betghouse (Powltry Earmer)

Harry Pavell (Farmer)
Marion Edna Drew (Married Woman)

Giuseppe De Pietra (Woo/ Bayer)
Rosa De Pietra (Married Woman)

G & R De Pietra Pty Limited
State Planning Authority of New South Wales

# Macquarie University

# Current Registered Proprietor

email: grollyl@bigpond.net.an

1 Boronia Avenue

Mount Annan , NSW , 2567
Mobile: 0412 199 304

Fax 9233 4590 (Attn Box 29)

Vol 5467 Fol 239

Vol 5467 Fol 239

Vol 5467 Fol 239

Vol 5467 Fol 239
Vol 6236 Fol 61

A/C 8665-1

18/12/2007
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