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1 INTRODUCTION

1.1 Background

The Treadstone Company (hereafter known as the Client) are proposing to redevelop the subject site
for residential purposes. Macquarie Geotechnical were instructed by the Client to undertake a

preliminary contamination desk study.

The comments and opinions expressed in this report are based on the desk study sources encountered
and on the results of tests carried out during previous investigations in the field and in the laboratory.
There may, however, be special conditions prevailing on the site which have not been disclosed by

this investigation and which have not been considered by this report.

1.2 Objective and Scope of Investigation

The objective of the desk study review was to obtain information on the character and properties of
the ground beneath the site, potential risks posed by contamination, and to allow a preliminary
assessment of these ground conditions with reference to the potential impact on the proposed
development.

The scope of works for the investigation was mutually developed with the Client within an agreed
budget and comprised a desk study review of available historical maps, environmental data, geological

maps, historical reports, further desk study information and reporting.

13 Limitations of Report

This report represents the findings of the brief relating to the proposed end use detailed in Section
1.0 above. The brief did not require an assessment of the implications for any other end use or
structures, nor is the report a comprehensive site characterisation and should not be construed as

such.
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2 DESKSTUDY

The information presented in this section was obtained from desk-based research of sources as
detailed in the text, including historical maps, geological maps, groundwater bore data, asbestos

hazard maps, Aerometrex, ICSM, ASRIS and CSIRO. Any further reports/data/records are included as

subsequent appendices as referenced in the text.

2.1 Site Location and Description

The site is located on the western side of the A32 (Great Western Highway), approximately 3km south-

west of Lithgow CBD. The Grid Reference of the centre of the site is (MGA Zone 55) 790603, 6289188

and the postcode is 2790. A Site Location Plan is presented as Insert 1 below.
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Insert 1: Site Location Plan

The site comprises an irregular shaped parcel of land of around 315m length (northeast to southwest)

and 270m width (east to west), occupying an area of around 4.03ha. It is presently occupied by
agricultural land.

It is bounded by:

e Tothe north: by residential properties and communities of Bowenfels and Lithgow.
e To the east: the Great Western Highway (A32) and residential community of South Littleton.
[ )

To the south: Lithgow Hospital, Three Tree Lodges, The University of Notre Dame (Australia)
and Treeview Estates Retirement Village.
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e To the west: open green space.

We are not aware of an available topographic survey for the currently, however, recent maps available
from the Intergovernmental Committee on Surveying and Mapping (ICSM) indicate the site is

undulating. Based on this, and visual observations, we consider that the elevation of the site is likely

to be of the order of 945 to 955mAHD.
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Insert 2: Elevation Maps (ICSM, 2023)

2.2 Site Identification

Macquarie Geotechnical carried out a historical title deed search on 18" August 2023. Copies of the

Certificate of Titles are presented within Appendix A. A summary of the site identification

information is presented within the Table 1 below.

Table 1.0 - Summary of Site identification Information
Local Government Authority:
Current Zoning:

Lithgow City Parish Of Lett County Of Cook
R1 — General Residential

Title Diagram: DP1268778, Folio: 1/1268778
Open Green Space

Title Identification:
Current Land use:
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2.3 Site History
2.3.1 Published Historical Maps

The site history has been assessed from a review of available historical maps available from the
National Library of Australia. Extracts from the historical maps are presented as Inserts and the

salient features are summarised in Table 2 below.

Table 2: Review of Historical Maps

On-Site In Vicinity of Site
No significant %03rop | £2a
No development development is noted | =lesad ™
1st identified. Site locally Castleleigh Innis | /. ( X\‘
November appears to be located approximately | [ s-.c.,, PO ik Cou g i,
1897 owned/occupied by | 150 to the southeast, \/ L A S 4
Patrick Coulahan. Mudgee road is 250m ‘\7/@\;;2,@””/ o <
to the east. o oerdN, 220
No development thhgom{ Cemetery noted
5th May identified approximately 340m to
1965 ’ the northeast
Mudgee Road is now
4% August \ termed Great Western
1971 o development Highway. The
identified. residential area of
South Littleton is now
present.
Notes to Table 2:
1. Features may have been present on site between the dates of the individual mapping, and it should be appreciated
that these cannot be identified from the map review.

2.3.2 Aerial Photography

Further information on the history of the site has been established by reference to aerial

photographs held by the NSW Government.
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Table 3: Review of Aerial Photography
Date | Salient Features

No development
identified on site.
Several small
outbuildings are
present surrounding
the site.

1965

Agricultural activity

1974 noted on site. Several

outbuildings appear
to be present.

No significant

1978 changes noted.
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No significant

1
988 changes noted.
1993 No significant
changes noted.
Construction of the
Lithgow Hospital on
the southern borders
1998 of the site. A small
pond is noted within
the site.
1998 — No significant
Present changes noted.

See Appendix B for recent aerial photography.
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233 Previous Investigations and Assessments

Macquarie Geotechnical undertook an assessment at the site in 2006. There was no olfactory
evidence of contamination within the excavated soils and no sensitive local environments were

identified. A copy of this report is presented in Appendix C.

24 Hydrology

24.1 Surface Water Features

The nearest major surface water feature to the site is the Good Luck Hollow located approximately

300m to the north. Several streams/brooks are also likely to present locally.

24.2 Use of ground/surface waters and locations of bores

No known registered bores within the site. There is one stock dam located on the property.

2.5 Published Geology
The published 1:50,000 scale geological map for the area of the site (NSW Seamless Geology, available
on the website of Minview, 2023) indicates the site to be underlain by bedrock of the Bathurst Suite

and Berry Siltstone. The NSW Seamless Geological map is shown in Insert 3 below.

Insert 3: Seamless Geological map overlay

With reference to the Seamless Geological map the site is underlain by the following:
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Table 4: Summary of Geology

Geological . .
L
symbol Unit Name ithology

Bathurst . .
Cba Suite Granites, monzogranite.
Pshb Berry Mid to dark grey siltstone, grades up sequence to very fine-grained

Siltstone sandstone, highly fossiliferous, sporadic dropped pebbles.

2.6 Groundwater Bores

There are no recorded groundwater bores within 500m of the site boundary.

2.7 Acid Sulphate Maps

Reference is made to the Commonwealth Scientific and Industrial Research Organisation (CSIRO) Atlas

of Australian Acid Sulphate Soils and presented in Insert 4 below.

sy
ely Low Probability

Insert 4: Acid Sulphate Risk Map

The acid sulphate risk map indicates an extremely low probability of acid sulphate soils at the site.
2.8 Naturally Occurring Asbestos Maps

Reference is made to the NSW Department of Primary Industry Naturally Occurring Asbestos Hazard
Maps which indicates no known geological units containing Naturally Occurring Asbestos (NOA) at the

site.
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2.9 Environmental Setting
2.9.1 Land Use

The site has been used for agricultural purposes, with livestock present for the majority of the time.

2.9.2 Recent Chronological List of Site Uses

No Information available prior to being used to hold livestock.

2.9.3 Inventory of site chemical sources and waste usage area / storage
information

No known chemical sources, waste usage areas, or storage information.

2.9.4 Possible Contaminant Sources

No information readily available.

2.9.5 Product / Spill Reporting History

No information readily available.

2.9.6 Manufacturing History

No manufacturing processes have been undertaken at the site.

2.9.7 Disposal Locations

No known disposal locations.

2.9.8 Complaint History

No known complaint history within the site boundary.

2.9.9 Local Site History or Local Literature About the Site

No known reported literature available about the site.

2.9.10 Sewer Services on Site

No sever services available on the site.

2.9.11 On-Site Bulk Liquid Storage

No evidence of any past or recent above ground or underground bulk liquid (e.g. fuels/oils) storage

on site.

2.9.12  On-Site Bulk Materials and Waste Storage

No evidence of recent materials or waste storage on the site.
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3 PRELIMINARY GEO-ENVIRONMENTAL RISK ASSESSMENT
3.1 Phase One Conceptual Site Model

3.1.1 Background

The Phase One Conceptual Site Model lists the potential sources of geo-environmental risk, the receptors
at risk (both human and non-human), and any feasible pathways between the two. These are

discussed in the following sections.

3.1.2 Potential Soil Contamination Sources

The desk study review has identified no significant evidence of any prior development or former
contaminative use on the site. Therefore, we have not established the presence of any potential sources
of contamination. Notwithstanding this, on any site, the presence of pockets of fill, which could contain
elevated levels of soil contaminants cannot be fully discounted. In particular, on agricultural land such as
the site, former hollows may have been infilled in the past with unknown materials and can be a source

of contamination.

From the available information, we consider that the following features on site could prove sources of
diffuse and point source contamination that could impact on the development, environment, or site
users:

e Historical development - point source.

e Fill — general diffuse contamination.

e Agricultural activity — use of pesticides.

e Material from historic demolition — historic demolition arisings can often contain
asbestos containing materials (ACM) - point source.

3.1.3 Potential Contaminants Present

The potential contaminants associated with the above potential sources have been identified from

various guidelines.

Based on this guidance and our experience, we consider that the following contaminants could be
present on the site:

e heavy metals and semi-metals.
e pesticides.
e asbestos.
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3.1.4 Potential Receptors

As discussed in Section 1, the proposed site development will comprise residential properties with

private gardens, landscaping and vehicle parking areas.
The site is located 300m from the Good Luck Hollow River at its closest point.

Given the above, we consider that the most vulnerable receptors with regards to any contamination or is
likely to be as follows.

e Future residents, the critical receptors being young children playing in private garden
areas.

e Construction and maintenance workers.

e Buried concrete (foundations, drainage etc.).

e The water quality in the Good Luck Hollow.

e The groundwater.

3.1.5 Potential Migration Pathways

Based on the Conceptual Site Model discussed in the previous sections, the following are considered

the most likely migration pathways with regard to any contamination present beneath the site.

Site Users:

e Ingestion of soils and inhalation of dust in garden areas.

e Ingestion of soils and inhalation of dust in landscaping areas.

e Ingestion of edible plants and dust associated with such plants.

e Dermal contact with contaminated soils.

e Exposure to asbestos containing materials within the shallow soils.

Construction and Maintenance Workers:

e Exposure to asbestos containing materials within the existing buildings.
e Exposure to asbestos containing materials within the shallow soils.
Ingestion of soils and inhalation of dust across site.

Dermal contact with contaminated soils.

Groundwater:

e |Leaching of mobile contaminants into the water-bearing strata within the bedrock.

River Good Luck Hollow:

e Leaching of mobile contaminants to the groundwater beneath the site, and then on to
the nearby surface water course.
e Surface run-off of contaminated leachate to adjacent stream/river.

Buildings:
e Sulphate attack on buried concrete (foundations, drainage etc.).
From the site history, the site appears to have been open green space for at least 120 years and over this

time, infiltration has been able to leach any mobile contaminants present from the shallow soils. Once
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the site is developed, and hard surfacing is constructed this is likely to reduce any leaching of any mobile

contaminants that may be present.

4  PREVIOUS CONTAMINATION INVESTIGATION

A previous contamination investigation was undertaken by Macquarie Geotechnical during 2006.

There were no signs of visible contamination, no odours present within the excavated soils and no

sensitive local environments were identified. A copy of this report is presented as Appendix C.

A statistical based analysis was undertaken to remove any sampling bias during this investigation.

Samples were returned to an accredited laboratory for specific contamination testing, including

Metals and Organo Pesticides.

Results were compared against the EPA guideline levels. The guideline values used were the HIL A

Standard residential with garden/accessible soil (home grown produce <10% fruit and vegetable

intake which includes children’s day care centres, preschools, and primary schools. The testing

indicated that there were no contamination hot spots within the current Lot boundary. One sample

was found to have elevated levels of Lead however this is located outside of the current site area.

This outlier may be associated with historical developments off site including a hospital and several

farm buildings used for agricultural purposes. The near surface soils are anticipated to be fine-

grained in the upper portions of weathered strata and will likely limit any lateral migration of

contamination from off site sources.

A summary of the laboratory results is presented in Table 5 below.

Table 5: Summary of Laboratory Results

Determinand

Range Recorded

Source of
Guideline

Value

Exceedances

Metals and Semi-metals

Arsenic <1.00-4.00mg/kg 100mg/kg None of 10.
Cadmium <0.10-0.40mg/kg 20mg/kg None of 10.
Chromium 5.00-14.00mg/kg 100mg/kg None of 10.
Copper 8.00-35.00mg/kg 7000mg/kg NEPC None of 10.
Nickel 1.00-21.00mg/kg 400mg/kg None of 10.
Lead 5.00-490.0mg/kg 300mg/kg 10of 16

Zinc 17.0-270.0mg/kg 8000mg/kg None of 10.
Aldrin <0.05 - mg/kg 7mg/kg None of 7.
Diedrin <0.05 - mg/kg 7mg/kg None of 7.
DDT <0.02 - mg/kg 260mg/kg NEPC None of 7.
Heptachlor <0.05 - mg/kg 7mg/kg None of 7.
Ethoprop <0.05 - mg/kg 10mg/kg None of 7.
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Diazion <0.05 - mg/kg 10mg/kg None of 7.
Fentrithion <0.02 - mg/kg 200mg/kg None of 7.
Parathion <0.05 - mg/kg 10mg/kg None of 7.

Notes to Table 5:

1. Assessment for HIL A Standard residential with garden/accessible soil (home grown produce <10% fruit and
vegetable intake which includes children’s day care centres, preschools and primary schools.

5 PRELIMINARY ASSESSMENT OF CONTAMINATION RISKS

The following recommendations are based on interpretations made from the relatively limited site
investigation data obtained to-date. If at any stage of the construction works, contamination or a
potential for such contamination is identified that is different to that presented within this report, all
of the following should be reviewed, and the advice of a geo-environmental specialist sought

immediately.

5.1 Risks to Health

7.1.1 Asbestos

No evidence of asbestos was detected at the site. Although no evidence has been identified in the
investigation, on any historic farmland such as the site, it cannot be discounted that former hollows
in the site surface may have been infilled in the past, and asbestos containing materials (ACM) may
have been included in the backfill materials. If any suspected asbestos containing materials (ACM)
are identified during development, the advice of a suitably qualified specialist should be sought
immediately. Any identified ACM would need to be removed from site by a licensed specialist

contractor.

5.1.1 Site End Users

Assuming a residential end use the identified levels of soil contamination at the site are not
considered to pose a risk to future site users. Therefore, no specific remedial measures are

considered necessary for the development.

If any evidence of Made Ground or other contaminated soils is identified during development,

further geo-environmental specialist advice should be sought.

5.1.2 Risk to Construction and Maintenance Workers

Short term (acute) risks to construction and maintenance workers are generally poorly understood
within the industry, certainly when compared to the volume of research undertaken on long term
risks. However, we anticipate that the levels of contamination at the site are not likely to pose a

severe acute risk to construction workers or future maintenance workers.
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Notwithstanding the above, we recommend that construction workers adopt careful handling of
soils and good standards of personal hygiene should be adopted to reduce the risk of possible

ingestion and skin contact.

5.1.3 General Public/Neighbouring Properties

We do not anticipate any significant risks to the general public from the development of the site.
However, careful dust control measures should be adopted during construction to minimise the risk

(and nuisance) to the general public and neighbouring residents.

6 CONCLUSION & RECOMMENDATIONS

The preliminary desk study and historical investigation has not identified any potentially significant
sources of contamination or evidence to show any historical changes in regard to the land usage — the
preliminary investigation indicates that as long as the findings of this report are implemented then the

site may be considered low risk for a proposed end use as a residential development.

If at any point contaminants are suspected during earthworks associated with the development, then

it is important to contact Macquarie Geotechnical to undertake further review and advice.

Page | 18



MACQUARIE

GEOTECH

LIMITATIONS OF PRELIMINARY ENVIRONMENTAL INVESTIGATION

Scope of Services

This report has been prepared for the Client in accordance with the Services Engagement Form (SEF), between
the Client and Macquarie Geotechnical.

Reliance on Data
Macquarie Geotechnical has relied upon data and other information provided by the Client and other
individuals. Macquarie Geotechnical has not verified the accuracy or completeness of the data, except as

otherwise stated in the report. Recommendations in the report are based on the data.

Macquarie Geotechnical will not be liable in relation to incorrect recommendations should any data, information
or condition be incorrect or have been concealed, withheld, misrepresented or otherwise not fully disclosed.

Environmental Conclusions

This report is based on a preliminary Desk Top investigation. Unless further advice is obtained this report cannot
be applied to an adjacent site, nor can it be used when the nature of any proposed development is changed.

The conclusions are based upon the reliance of data and therefore merely indicative of the environmental
condition of the site at the time of preparing the report.

Time Dependence
This report is based on conditions, which existed at the time of subsurface exploration. Construction operations
at or adjacent to the site, and natural events such as floods, or groundwater fluctuations, may also affect

subsurface conditions, and thus the continuing adequacy of a geotechnical report.

Macquarie Geotechnical should be kept appraised of any such events, and should be consulted for further
geotechnical advice if any changes are noted.

Avoid Misinterpretation
A geotechnical engineer or engineering geologist should be retained to work with other design professionals
explaining relevant geotechnical findings and in reviewing the adequacy of their plans and specifications relative

to geotechnical issues.

No part of this report should be separated from the Final Report.

Report for Benefit of Client

The report has been prepared for the benefit of the Client and no other party. Other parties should not rely upon
the report or the accuracy or completeness of any recommendations and should make their own enquiries and
obtain independent advice in relation to such matters

Macquarie Geotechnical assumes no responsibility and will not be liable to any other person or organisations
for or in relation to any matter dealt with or conclusions expressed in the report, or for any loss or damage
suffered by any other person or organisations arising from matters dealt with or conclusions expressed in the
report.
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Other limitations

Macquarie Geotechnical will not be liable to update or revise the report to take into account any events or
emergent circumstances or facts occurring or becoming apparent after the date of the report.

Other Information

For further information reference should be made to "Guidelines for the Provision of Geotechnical Information
in Construction Contracts" published by the Institution of Engineers Australia, 1987.
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‘ MACQUARIE PO B 71 PO Box 1804,

GEO Ec H Bathurst NSW 2795 Dubbo NSW 2830
Telephone: 02 6332 2011 02 6885 4033
Facsimile: 02 6334 4213 02 6885 5533
6 July, 2006
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Civil & Forensic Pty Ltd
PO Box 632
Bathurst NSW 2795

Attention: Alan Brown

Preliminary Environmental Site Assessment — Animal Loading Area & Yards,
“Sweetbriar” Great Western Highway, Lithgow

Executive Summary

Background

At your request Macquarie Geotechnical Pty Ltd has undertaken a preliminary environmental
assessment at the above mentioned site.

We understand that as a result of historical use of the site there is a likelihood of site
contamination and Lithgow City Council requires an environmental investigation as part of
the Development Application.

Objectives of the investigation

The objectives of this assessment were;

. to identify the presence of Organo-phosphate pesticides and Organo-chlorine
pesticides,

. to identify the presence and concentration levels of heavy metals (arsenic,
chromium, cadmium, copper, lead, mercury and zinc), and

. to recommend any remediation plans or further investigations based on levels of
® contamination identified at the site.

Summary of Conclusions & Recommendations

Macquarie Geotechnical concludes the following;

. One laboratory sample exceeded the relevant EPA guidelines for Column 1 NEHF
“A” site. The sample is located beyond the boundaries of the proposed development
and we consider this sample to be an isolated hotspot. In addition the statistical
analysis undertaken indicates that the results comply with the EPA recommended
guidelines compliance of the 95% Upper Confidence Limit for this site.
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. Table 1 provides the statistical data analysis for this laboratory testing undertaken

at this site,

. There is no significant risk of harm, and

. Laboratory resuits indicate no cross contamination of samples.

Table 1 Summary of Laboratory Results

95% Upper

Min Max Arithmetic Assessment
Analytes Confidence Limit of g
{mg/kg) {(mg/kg) Average Criteria
Arithmetic Average
Arsenic 0.5 4 2 2.8 100
Cadmium 0.05 04 0.195 0.27 20
Chromium (V1) 5 14 7.2 8.9 100
Copper 8 35 21.9 286 1,000
Nickel 1 21 55 94 600
Lead 17 490 110.2 201.5 300
Zinc 17 270 125.4 184.7 7,000
Aldrin Nd - - - 10
Dieldrin Nd - - - 10
DDT Nd - - - 200
Heptachlor Nd - - - 10
Ethoprop Nd - - - 10
Diazion Nd - - - 10
Fentrithion Nd - - - 10
Parathion Nd - - - 10
Note:

1. NSW EPA Guidelines for the NSW auditor Scheme (1998} — Residential use

2. Nd Non-Detect

Based on the fieldwork and laboratory analysis, the discussions above and the attached
Statement of Limitations, Macquarie Geotechnical Pty Ltd concludes that;

. The site is suitable for a residential development with readily accessible soils, and

. No further environmental investigation is warranted in relation to the site.
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Scope of Work

The work involved;

. field sampling in accordance with the requirements of “Sampling Design Guidelines”
(Ref: NSW Wales Environmental Protection Authority (EPA), May 1995). Samples
were collected on & standard grid system.

7]

. assessment of analytical laboratory data, and

= . documentation and reporting of the investigation findings against the “Guidelines for
Consultants Reporting on Contaminated Sites” (Ref: NSW EPA , November 1997).

The initial field sampling involved collection of a total of twelve (12) samples, a further six
(6) samples was also collected at a later date.

Fieldwork was undertaken on the 2" December 2005 & 16" January 2006, by an
experienced Geologist from our Bathurst office.
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Site Identification

Street number, street name and suburb

Col Drew Drive South Bowenfels, ‘Sweetbriar’, Great Western Highway, Lithgow

Lot number & Deposited Plan number

Lot 1 DP 1082148

Geographical Co-ordinates

Figure 1 illustrates the geographical co-ordinates
Locality map
Figure 2 illustrates the site location.

Current site plan

Figure 3 illustrates the current site plan.
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Site History

Zoning

Discussion with Lithgow City Council staff on 4 Juiy 2006 indicates that the land is currently
zoned as Residential 2a & Open Space 6.

- Land use
The land has been used as animal holding yards and loading facilities.

Summary of Council rezoning

No information readily available.

Chronological list of site uses

No information readily available.

Review of aerial photographs

A review of readily available aerial photographs was undertaken.

Site photographs

No information readily available.

Inventory of site chemical & waste usage area and storage location

No information readily available.
Possible contaminant sources & potential off-site effects
No information readily available.

Site layout plans showing present & past industrial processes

No information readily available.

Sewer & service plans

No sewer or services located in the vicinity of the site.

. Description of manufacturing processes

No manufacturing processes undertaken at the site.

Details and locations of fuel storage tanks

No information readily available.

Product spill and loss history

No information readily available.
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Discharge to land, water and air

No information readily available.
Disposal locations
No information readity available.

Relevant complaint history

No information readily available.

Local site knowledge of residents and staff

No information readily available.

Summary of local literature about the site

No information readily available.

Details of building and related trade waste agreements

No information readily available.

Historical usage of adjacent |land

No information readily available.

Local Use of ground/surface waters and locations of bores/pumps

Several stock dams are located on the property.

Integrity Assessment

Due to the site history being incomplete a preliminary sampling and analysis program was
undertaken. The relevant assessment guidelines for this site is the “Managing Land
Contamination: Planning Guidelines 1988 (Ref NSW Department of Urban Affairs & Planning
and the NSW EPA 1998).
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Site Condition & Surrounding Environment

Topography

The site covers approximately 200m? and comprises of a set of yards and fences, some
building rubble, and concrete hard stand areas.

s The surrounding area is predominately grassed.
The site slopes rises from the north to the south at approximately 3°.
Site boundaries

The site is bounded by The Great Western Highway, Lithgow Hospital and a new residential
development to the north.

Visible signs of contamination
There were no clearly visible signs of contamination at the time of the investigation.

Visible signs of plant stress

There were no clearly visible signs of plant stress at the time of the investigation.

Presence of drums, wastes and fill materials

There were no drums or waste material located at the site at the time of the investigation.
Odours
There were no odours noted at the time of the investigation

Conditions of buildings & roads

There are no buildings or roads located within the proposed site at the time of the
investigation.

Quality of surface water

No surface water was identified at the time of the investigation.
Flood potential
The site has minimal flood potential.

Details of relevant local sensitive environment

No local sensitive environments were identified.
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Geology & Hydrogeology
Soil stratigraphy
No sub-surface investigation was undertaken at the site.

Location and extent of imported and locally derived fill

No fill was identified.
* Sub-surface conditions
No sub-surface investigation was undertaken at the site.

Description and location of on-site wells

A search of registered groundwater bores indicates no bores or wells on this site.

Description and location of springs and wells in the vicinity

No information readily available.
Depth to groundwater table
No information readily available.

Direction and rate of groundwater flow

No information readily available.

Direction of surface water run-off

South to North

Background water quality

No information readily available.

Preferential water courses

No information readily available.

Summary of local metrology

The rainfall data for this site is summarised in the Table 2.

- Table 2 Average Rainfall

Month  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Aver.
(mm) 94 83 86 65 65 70 69 64 59 66 69 78
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Sampling & analysis plan & sampling methodology

Sampling, analysis and data guality objectives (DQQ's)

A statistical based strategy was used at this site to remove any sampling bias.

The statistical analysis performed on the data will determine whether or not the acceptance
3 criteria has be met.

The DQO for this site was to gather information concerning the location, nature, level and
extent of the contamination and to provide statistical support for assessing site validation.

Sampling rationale

Field sampling was done in accordance with the requirements of “Sampling Design
Guidelines” (Ref: NSW Wales Environmental Protection Authority (EPA), May 1995).

Sampling Pattern
Samples were collected on a standard systematic 5m grid system.
Sampling Density

Samples were collected in accordance with Table A “Sampling Design Guidelines”. This
table derives its recommendations from the following principles;

. Capable of detecting a reasonable size of hot spots in comparison to the size of the
site. Reasonable size means the ‘largest area of contamination that could be dealt with
if it were not identified during the investigation, rather discovered only after construction
work was underway, and

. The number of samples is reasonably adequate to indicate the true value of other
critical parameters of a contaminant distribution such as arithmetic average
concentration.

For this site the equivalent sampling density was approximately 35 points/hectare. Based on
this sample density a 5.9m diameter hot spot can be detected with 95% confidence.

Sample Locations
Refer to Figure 1 for sample locations.
Sampling Depths

Twelve (12) samples were collected at near-surface depths (0.1-0.3m). A further five (5)
samples were also collected at near surface depths (0.1-0.3m) and one sampled was
collected at a shallow depth (0.3-0.5m) at a later date.

Samples analysed and samples not analysed
A total of Sixteen (16) samples were analysed.
Analytical methods

Refer Appendix B.
Analytes for samples

Refer Appendix B.
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Description of the sampling methods

The following measures were taken to ensure the integrity of the data collected during soil
sampling.

Sample Containers

Soil samples were collected in laboratory supplied sample containers appropriately
presetved for the specific analysis.

Sampling Devices
Soil samples were collected using a stainless steel trowei.
Equipment Decontamination

The stainless steel trowel was decontaminated using a phosphate free Decon-90 solution
between samples.

Sample Handling Procedures
Samples were transported under Chain of Custody conditions from the site to the laboratory.
Sample Preservation Methods

The sample containers were packed in ice from the time of collection in accordance with
relevant standards (ISO, AS, USEPA, ALPHA).

Description of Field Protocol
Field procedures were conducted in accordance with Macquarie Geotechnical standard

procedures with all fieldwork undertaken by an experienced Geologist from our Bathurst
office.

Our Reference: \WMacgeo_serverim\2005\05-304-C&F\Enviromental Report 02.doc Page 10 of 25

Document Set ID: 283209
Version: 1, Version Date: 11/07/2008



Field Quality Assurance & Quality Control

Details of sampling team

Fieldwork was undertaken by an experienced Geologist from our Bathurst office.

Decontamination procedures

Sampling equipment was decontaminated using a phosphate free Decon-80 solution
between samples.

Logs for each sample collected

Samples were given individual sample numbers which were recorded on the sample jar as
well as on field notes and chain of custody form.

Chain of custody (CoC) form

The Chain of Custody form is attached in Appendix B.

Sample splitting techniques

No splitting was undertaken.

Statement of duplicate frequency

One soil duplicate samples were collected for Laboratory Quality Assurance. These samples
are summarised in the Table 3.

Table 3 Duplicate Identification.

Sample Identification Duplicate Identification

E F

The number of soil field duplicates collected was 7% of the total number of samples.

Field blank results

Refer Appendix B.

Rinsate sample results
Refer Appendix B.

Laboratory-prepared trip spike results for volatile analytes

Refer Appendix B.

Trip blank results

Refer Appendix B.
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Field instrument calibration

No field equipment was used which required calibration.

Our Reference: \Wacgeo_server\im\2005105-304-C&F\Enviromental Report 02.doc Page 12 of 25

et ID: 283200
fersion Date: 11/07/2008.

59




Laboratory QA/QC

Chain-of-custody acknowledgement form

Refer Appendix B.

Record of holding times

Refer Appendix B,

: Analytical methods Used
Refer Appendix B.
Laboratory accreditation

Labmark Pty Ltd performed all analytical determinations for the soil. Labmark is a NATA
accredited laboratory for the analyses conducted that undertakes determinations in
accordance with relevant standards (ISO, AS, USEPA, ALPHA).

Laboratory performance in inter-laboratory trials for the analytical methods used

Not available.

Description of surrogate and spikes used
Refer Appendix B.

% recoveries of spikes and surrogates
Refer Appendix B.

Instrument detection limit

Refer Appendix B.

Matrix or practical guantification

Refer Appendix B,

Standard solution used

Refer Appendix B.

Reference samples results
Refer Appendix B,

Daily check sample results
Refer Appendix B.

Laboratory duplicate results

Refer Appendix B.

Our Reference: \\Macgeo_serverim\2005\05-304-C&F\Enviromental Report 02.doc Page 13 of 25

Document Set ID: 283209
Version: 1, Version Date: 11/07/2008



Laboratory blank results

Refer Appendix B.

Laboratory standard charts

Refer Appendix B.
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QA/QC Data Evaluation

Document Completeness

A review of the field and laboratory QA documentation has been undertaken to ensure
that the accuracy and precision of the data.

Data completeness and comparability checks

Based on the review of the data results the following conclusions can be drawn:

. Laboratory QA indicates an acceptable degree of performance in terms of accuracy
and precision, and minimal impact from sampling matrix effects, and

. Non-detection of any analytes in the method blank indicated that no cross
contamination of the soil samples occurred during the laboratory analysis.

Data representativeness_ precision and accuracy

Results of the laboratory QA/QC {Appendix B) are within acceptable margins for the
respective analysis. Laboratory QA/QC procedures do not indicate any anomalous
results, and confirm the precision and accuracy of the laboratory results as being
appropriate for an investigation such as this.

Data comparability checks

Collection & analysis of samples by different personnef

All field samples were collected by a Geologist from our Bathurst office. Analysis of samples
was undertaken independently by Labmark Pty Lid.

Use of different methodology

A statistical based strategy was used at this site to remove any sampling bias.

Collection & analysis of data

All field samples were collected by a Geologist from our Bathurst office on the 2™ December
2005 & 16" January 2006. Analysis and review of data was undertaken between 25" and
31% January 2006.

Spatial & temporal changes

No changes were undertaken.
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Relative per cent differences

Duplicate analytical results have been compared to the original sample result using Relative
Percent Difference (RPD). RPD is defined as the absolute difference between samples,
divided by their mean value, and is expressed as a percentage.

That is;
- RPD = Ro — Rg * 100
((Re + Ry)/2)
where Ro is the ariginal analytical result

Rd is the duplicate analytical result

Based on the review of the RPD results the following conclusions can be drawn:
. RPD results are within acceptable guidelines.
QA/QC conclusion

Based on the assessment of field and laboratory QA/QC results it is concluded the data
generated from this investigation are valid and acceptable for this type of investigation.
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Basis for assessment criteria

Selected assessment criteria & references

In order to determine the significance of any contaminants detected in the soil it is
necessary to define suitable criteria for assessment. The relevant assessment guidelines
for this site are the “National Environmental Health Forum’s (NEHF) Health-based Soil
Investigation Levels”, (Ref NSW EPA “Guidelines for Consultants Reporting on
Contaminated Sites”, 1997) and NSW EPA “Guidelines for Assessing Service Station
Sites (19924). In addition the NSW EPA “Guidelines for the Contaminated Land Auditor
Scheme (1998) was also assessed.

These investigation levels are incorporated in the National Environmental Protection
(Assessment of Site Contamination) Measure (1999) as complied by the National
Environmental Protection Council (NEPC).

Rationale for and appropriateness of the selection of criteria

A review of the selection criteria for this project has been undertaken to ensure that the
relevant government and industry guidelines for the purpose of assessing soil
contamination is appropriate for this site.

The National Environmentai Health Forum's (NEHF) Health-based Soil Investigation
Levels for this site is Column 1 “Residential with access to soils including” (NEHF “A”).

¥
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Site assessment criteria

The site assessment criteria is summarised in Table 4.

Table 4 Summary of Site Assessment Criteria.

Contaminant Concentration (mg/kg)
Metals '

) Arsenic 100
Cadmium 20
Chromium (VI) 100
Copper ' 1,000
Nickel 600
Lead 300
Zinc 7,000
Organo-Chlorine Pesticides
Aldrin 10
Dieldrin 10
DDT 200
Heptachlor 10
Organo-Phosphorous Pesticides *

Ethoprop 10

Diazion 10

Fentrithion 10

Parathion 10
Note:

1. NSW EPA Guidelines for the NSW auditor Scheme (1998) — Residential use

Results

Summary of previous results

No previous resdults are available for this site.
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Summary of all results

Results for soil samples are illustrated in the Tables 5, 6 & 7. Figure 1 illustrates the site
plan and shows the environmental sample locations.

Table 5§ Summary of Metals tested.

% Arsenic Cadmium Chromium Copper Nickel Lead Zinc
Max Level 100 20 100 1,000 600 300 7,000
A 1 0.1 5 8 2 24 64
B 3 0.3 14 35 21 85 200
C 3 0.2 9 29 10 37 80
E 4 03 8 22 4 87 270
F 4 04 7 34 7 a7 220
G 1 <0.1 5 8 1 490 28
H 2 0.3 8 33 7 230 240
J <1 <0.1 8 21 1 17 17
K 1 0.1 5 20 1 38 64
L <1 0.1 5 9 1 27 71
M . . . . = 40 -
N - - - - - 5 -
0 - - - - - 39 =
P - . . - = 6 .
Q - - - - s 6 P
R « s - - 5 6 -

Note: 1. Sample G exceed the EPA Health-based investigation levels (Reference Soil Investigation levels
for urban redevelopment sites in NSW, “Guidelines for the NSW Auditor Scheme”, NSW EPA),
2. Please refer to Appendix A for full laboratory analysis of Metal results.
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Table 6 Summary of main Organo-Chlorine Pesticides (OCP) tested.

Aldrin* Dieldrin* DDT Heptachlor
Max Level 10 10 200 10
Sample Mg/kg
Number
- A <0.05 <0.05 <0.02 <0.05
B <0.05 <0.05 <0.02 <Q.05
’ C <0.05 <0.05 <0.02 <0.05
E <0.05 <0.05 <0.02 <0.05
F <0.05 <0.05 <0.02 <0.05
G <0.05 <0.05 <0.02 <0.05
H <0.05 <0.05 <0.02 <0.05
J <0.05 <0.05 <0.02 <0.05
K <0.05 <0.05 <0.02 <0.05
L <0.05 <0.05 <0.02 <0.05

Note: 1. No OCP's levels exceed EPA Health-based investigation levels (Reference Soil Investigation
levels for urban redevelopment sites in NSW, “Guidelines for the NSW Auditor Scheme”, NSW
EPA).
2. Please refer to Appendix A for full [aboratory analysis of OCP's.
* The EPA Health-based investigation levels (NEHF A) for Aldrin + Dieldrin = 10mg/Kg

Table 7 Summary of main Organo-Phosphorus Pesticides (OPP) tested.

Ethoprop Diazion Fentrithion Parathion
Max Level 10 10 10 10
Sample Mgl/kg
Number
A <0.05 <0.05 <0.02 <0.05
B <0.05 <0.05 <0.02 <0.05
C <0.05 <0.05 <0.02 <0.05
E <0.05 <0.05 <0.02 <0.05
F <0.05 <0.05 <0.02 <0.05
] G <0.05 <0.05 <0.02 <0.05
H <0.05 <0.05 <0.02 <0.05
J <0.05 <0.05 <0.02 <0.05
K <0.05 <0.05 <0.02 <0.05
L <0.05 <Q.05 <0.02 <0.05

Note: 1. No OPCP's levels exceed EPA Health-based investigation levels (Reference Soil Investigation
levels for urban redevelopment sites in NSW, “Guidelines for the NSW Auditor Scheme”, NSW
EPA).
2. Please refer to Appendix A for full laboratory analysis of OCP's.
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Site Characterisation

Assessment of type of environmental contamination

Arsenic

Ten (10) soil samples were analysed for arsenic. All soil samples analysed for arsenic were
found to exhibit concentrations below the assessment criteria. Therefore this metal is not
considered as a potential contaminant for this site.

Cadmium

Ten (10) soil samples were analysed for cadmium. All soil samples analysed for cadmium
were found to exhibit concentrations below the assessment criteria. Therefore this metal is
not considered as a potential contaminant for this site.

Chromium

Ten (10) soil samples were analysed for chromium. All soil samples analysed for chromium
were found to exhibit concentrations below the assessment criteria. Therefore this metal is
not considered as a potential contaminant for this site.

Copper

Ten (10) soil samples were analysed for copper. All soil samples analysed for copper were
found to exhibit concentrations below the assessment criteria. Therefore this metal is not
considered as a potential contaminant for this site.

Nickel

Ten (10) soil samples were analysed for nickel. All soil samples analysed for nickel were
found to- exhibit concentrations below the assessment criteria. Therefore this metal is not
considered as a potential contaminant for this site.

Lead
Sixteen (16) soil samples were analysed for lead.

Initially ten (10) samples were analysed for lead and one sample had high lead levels. Six
(6) additional samples were then taken in close proximity to this location to assess the extent
of contamination. No further elevated levels were then identified from the subsequent
samples.

s Statistically analysis of the results indicates that the arithmetic average is 110.2 mg/kg and
that there is a 95% probability that the arithmetic average concentration of fead will not
exceed 201.5 mg/kg.

One laboratory result is above the assessment criteria and therefore lead is considered a
potential contaminant for this site. The sample is located beyond the boundaries of the
proposed development and we consider this sample to be an isolated hotspot.

There is no explanation for the unusually high lead level at this site.
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Zinc

Ten (10) soil samples were analysed for zinc. All soil samples analysed for zinc were found
to exhibit concentrations below the assessment criteria.

Organo-Chlorine Pesticide

Ten (10) soil samples were analysed for OC Pesticides including heptachlor, aldrin and
dieldrin, DDT and chlordane were found to exhibit concentrations below the assessment
criteria. Therefore organo-chlorine pesticides are not considered as potential contaminant
p for this site.

Organo-Phosphorous Pesticides
Ten (10) soil samples were analysed for Organo-phosphorous Pesticides including Ethoprop,
Diazinon, Fenitrothion and Parathion were found to exhibit concentrations below the
assessment criteria. Therefore organo-phosphorous pesticides are not considered as
potential contaminant for this site.

Assessment of extent of soil and groundwater contamination

Sample G exceed the assessment criteria for Lead.

The cause of this may be as the result of unauthorised disposal of batteries or storage of
batteries in the vicinity. At the time of the investigation there were no batteries in the area.

Further testing was undertaken in the vicinity of Sample G however no other samples
showed high lead levels indicating that Sample G is an isolated hotspot.

No groundwater was encountered during the investigation.

Assessment of possible exposure routes and exposed populations

Personal ingestion or Dermal Contact
Based on the available laboratory information one sample exhibited a high lead level
however we consider the risk of exposure to this contaminant is minimal through personal
ingestion, dermal contact or otherwise.

Wind Transport

Based on the findings of the soil-sampling program, the likely movement of contaminants via
wind through attachment to soil is minimal as the site has good grass coverage.

Solubilisation or Sediment Transport

. Due to the contamination being identified in a shallow surface sample the risk of contaminate
exposure is minimal. There are no major drains running through the site indicating that any
unknown contaminants will not migrate off site via these routes.
Leaching or Infiltration
No groundwater was identified, however our experience in this area is that the groundwater

table is generally in the vicinity of 5.0m. Hence the potentiai risk of migration of leaching of
contaminants and impact to local groundwater is minimal.
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Suitability of the site for Residential Use

Macquarie Geotechnical is aware of plans to develop the site as a residential development
(i.e residential houses with access to soils). This site has been assessed against health
based investigation levels in accordance with current guidelines,  The preliminary
investigation has identified that the one location has unexplainably higher |lead levels than
the surrounding soils. However this site is not in the proposed development and is located
approximately 5-8m from the development boundary.

The potential for migration of unknown contaminants has also been addressed by this report.
The site does not exhibit areas with any contaminated odours or other aesthetic nuisance.

Therefore as long as the findings of this report are implemented then the site is considered
suitable for a residential development with accessible soils.
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Assessment of Risk of Harm

Based on a following NSW EPA Environmental Guidelines: “National Environmental
Health Forum’'s (NEHF) Health-based Soil Investigation Levels”, (Ref NSW EPA
“Guidelines for Consultants Reporting on Contaminated Sites’, 1997), National
Environmental Protection (Assessment of Site Contamination) Measure (1999) as
complied by the National Environmental Protection Council (NEPC) & the “Interim Urban
Ecological Investigations” the likely evaluation as to whether site contamination presents
a significant risk of harm is based on the following;

* Where the contaminant concentrations in soil are analysed and are greater than
the relevant guidelines values for the current or approved land use, and/or the
contaminants occur over a relatively large area, and

* Where humans either on-site or off-site are exposed to these contaminates.
* Where the contaminant of the land has already caused harm.

* Whether adjoining land uses are that which increases the risk of potential
exposure.

* Whether the substances have migration or are likely to migrate from the land.

Where the contaminant concentrations in soil are analysed and are greater than the
relevant guidelines values for the current or approved land use, and/or the
contaminants occur over a relatively large area.

The preliminary investigation revealed one area of contamination above the relevant
guidelines for the proposed land use. It is noted that the contaminants are not expected to
occur over a large area.

Where humans either on-site or off-site are exposed to these contaminates.

There is a low risk of exposure to humans when on this site.

Where the contaminant of the land has already caused harm.

There is no evidence recorded that would suggest that the soil contaminants have already
caused harm. There is no evidence to support toxic impacts such as dead vegetation.

Whether adjoining land uses are that which increases the risk of potential
exposure.

The current surrounding properties are residential however there are currently no
childcare facilities or food preparation facilities on the boundary where the contamination
occurs.

Whether the substances have migration or are likely to migrate from the land.
There is no visual evidence to suggest that the site has affected adjacent lands.

Based on this assessment the site can be considered as not posing significant risk of harm to
human health or to some other aspect of the environment.
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Conclusions & Recommendation

Macquarie Geotechnical Pty Ltd was engaged by Civil & Forensic Pty Ltd to undertake a
preliminary environmental assessment of the animal loading facilities and yards near the
proposed Sweet Briar residential sub-division.,

Based on the objectives of this investigation the assessment judges individual results against
% an assessment criteria. A 95% Upper Confidence Limit of the Arithmetic Average of
contamination has alsc been considered.

The preliminary investigation has not identified extensive areas where concentration levels
occur above the assessment criteria. The results indicate a singular isolated contaminated
area of the site. The area affected by tested analytes at concentration levels above
acceptable limits is restricted to retained shallow soil samples in this area.

Further soil sampling and analysis in this area identified no additional contamination.

It is concluded that the site poses minimal risk of harm to human health or other aspects of
the environment based on the assessment criteria.

Extent of uncertainties in the results

Determination of the Upper Confidence Limit (UCL) of the arithmetic average concentration
was undertaken on measurement return concentrations to assess the extent of uncertainties.

The standard EPA minimum UCL of 95% was adopted for this site.

This implies that there is a 95% probability that the true arithmetic average contaminant
concentration is within the sampling area and will exceed the value determined by this
method. For this site to be considered uncontaminated then the 95% UCL of the arithmetic
average concentration of the contaminants must be less than the acceptable criteria limit
(Stated earlier in this report).

This report was prepared between 25" and 31%' January 2006 and is based on the
conditions encountered and information reviewed at the time of preparation.

if you have any questions in relation to the foregoing please contact the undersigned.

Yours sincerely

Robert Cox

Manager

Macquarie Geotechnical

Attached: Appendix A Figures & Site Plans

Appendix B Anzlytical Laboratory Results
Appendix C Envircnmental Limitations
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Appendix A

Figures & Site
Plans
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Appendix B

Analytical
Laboratory Results




Sy,
S, VaN AQIS
NacwRA '{:}"‘ AL

o gy AND INSPECTION SERVECE
LS
s, f'«z A

Fiagdpeiat No. 13542. SYDNFY License No. N0356.
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) Laboratory Report No: E024636 Cover Page 1 of 4
Client Name: Macquarie Geotechnical plus Sample Results
. Client Reference: 05-304
Contact Name: Robert Cox
Chain of Custody No: na Date Received: (05/12/2005
Sample Matrix: SOIL Date Reported: 12/12/2005

This Final Certificate of Analysis consists of sample results, DQ's, method descriptions, laboratory definitions, and internationally recognised NATA
accreditation and endorsement. The DQO compliance relates specifically to QA/QC results as performed as part of the sample analysis, and may provide an
indication of sample result quality. Transfer of report ownership from Labmark to the client shall only occur once full & final payment has been settled and
verified. All report copies may be retracted where full payment has not occured within the agreed settlement period.

QUALITY ASSURANCE CRITERIA QUALITY CONTROL
GLOBAL ACCEPTANCE CRITERIA (GAC)
Accnracy: matrix spike: 1 in first 5-20, then 1 every 20 samples -
; Accuracy: spike, lcs, crm  general analytes 70% - 130% recovery
les, erm, method: 1 per analytical batch surrogate:
, - ; gate: phenol analytes 50% - 130% recovery
surrogate spike; addition per target organic method

organophosphorous pesticide analytes
60% - 130% recovery

Precision: laboratory duplicate: 1 in first 5-10, then 1 every 10 samples phenoxy acid herbicides

50% - 130% recovery

laboratory triplicate:  re-extracted & reported when duplicate anion/cation bal: +/- 10% {0-3 meqg/1),
RPD values exceed acceptance criteria +/- 5% (>3 meg/l)
Precision; method blank: not detected >95% of the reported EQL
Holding Times: sol ; ot )
olding Times: soils, waters Eebir to LabMark Preservation & THT duplicate lab ~ 0-30% (>10xEQL), 0-75% (5-10xEQL)

VOC's 14 days water / soil RPD {metals):  0-100% (<5xEQL)

VAC's 7 days water or 14 days acidified duplicate lab  0-50% (>10xEQL), 0-75% (5-10xEQL)
VAC's 14 days soil RPD: 0-100% (<5XEQL)

SVOC's 7 days water, 14 days soil

Pesticides 7 days water, [4 days soil

Metals 6 months general elements QUALITY CONTROL

Merety DR ANALYTE SPECIFIC ACCEPTANCE CRITERIA (ASAC)

. . ) Accuracy: spike, Ics, erm analyte specific recovery data
Confirmation: target organic analysis: GC/MS, or confirmatory column sumrogate: <3xsd of historical mean
Sensitivity: FQL: Typically 2-5 x Method Detection Limit Uncertainty:  spike, lcs: measurement calculated from

(MDL) historical analyte specific control
charts
RESULT ANNOTATION
DQO:  Data Quality Objective s:  matrix spike recovery p pending
DQI:  Data Quality Indicator d:  laboratory duplicate les: laboratory control sample
EQL:  Estimated Quantitation Limit t:  laboratory triplicate crm; certified reference material
i not applicable 1. RPD relative % difference mb: method blank

Ivan Povolny Geoff Weir Simon Mills
Quality Control (Report signatory) Authorising Chemist (NATA signatory) Authorising Chemist (NATA signatory)
ivan.povolny @labmark.com.au geoff.weir@labmark com.au simon.millsi@labmark.com.au

This document is issued in accordance with NATA's accreditation requirements.
LabMark PTY LTD ABN 27 079 798 397

¥ SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 * MELBCURNE: 116 Maray Street, South Melbg VIC 3205

* Telephone: (02) 9476 6533 * Fax: (02) 9476 8219 + Telephone: 586 83 * Fax: (03 44
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NEPC GUIDELINE MPLIANCE - DQO

1. GENERAL
A. Results relate specifically to samples as received. Sample results are not corrected for matrix spike, lcs, or
surrogate recovery data.
B. EQL's are matrix dependant and may be increased due to sample dilution or matrix interference.
C. Laboratory QA/QC samples are specific to this project.
D. Inter-laboratory proficiency results are available upon request. NATA accreditation details available at

www.nata.asn.au.

E. VOC spikes & surrogates added to samples during extraction, SVOC spikes & surrogates added prior to
extraction.
F. Recovery data outside GAC limits shall be investigated and compared to ASAC (historical mean +/- 3sd). If

recovery data <20%, then the relevant results for that compound are considered not reliable.

G. Recovery data (ms, surrogate, crm, lcs) outside ASAC limits shall initiate an investigative action.
Anomolous QC data is examined in conjunction with other QC samples and a final decision whether to accept or
reject results is provided by the professional judgement of the senior analyst. The USEPA-CLP National
Functional Guidelines are referred to for specific recommendations.

H. Extraction (preparation) date refers to the date that sample preparation was initiated. Note that certain methods
not requiring sample preparation (eg. VOCs in water, etc) may report a common extraction and analysis date.

L LabMark shall maintain an official copy of this Certificate of Analysis for all tracable reference purposes.

2. CHAIN OF CUSTODY (COC) & SAMPLE RECEIPT NOTICE (SRN) REQUIREMENTS

SRN issued to client upon sample receipt & login verification.
Preservation & sampling date details specified on COC and SRN, unless noted.

Sample Integrity & Validated Time of Sample Receipt (VTSR) Holding Times verified (preservation may
extend holding time, refer to preservation chart).

3. NATA ACCREDITED METHODS
¢ A. NATA accreditation held for each method and sample matrix type reported, unless noted below.
B. NATA accredited in-house laboratory methods are referenced from NEPC, ASTM, modified USEPA / APHA

documents. Corporate Accreditation No. 13542,
C. Subcontracted analyses: Refer to Sample Receipt Notice and additional DQO comments.

This document is issued in accordance with NATA’s accreditation requirements.
LabMark PTY LTD ABN 27 079 798 397

* MELBOURN
+ Telephone: (03) 9
Form (280144, Rev. 0 Date Issued 100343
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Ve fersion Date: 11/07/2008.
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4, QA/QC FREQUENCY COMPLIANCE TABLE SPECIFIC TO THIS REPORT

Matrix: SOIL

Page: Method: Totals: #d  %d-ratio  #t #s  %s-ratio
1 Organochlorine Pesticides (OC) 10 1 10% 0 1 10%
3 Organophosphorus Pesticides 10 1 10% 0 1 10%
5 Acid extractable metals (M7) 10 1 10% 0 1 10%
7 Acid extractable mercury 10 1 10% 0 1 10%
8 Moisture 10 -~ =3 = o 2
GLOSSARY:
#d number of discrete duplicate extractions/analyses performed.
%d-ratio NEPC guideline for laboratory duplicates is 1 in 10 samples (min 10%)
#t number of triplicate extractions/analyses performed.
#s number of spiked samples analysed.
%s-ratio  USEPA guideline for laboratory matrix spikes is | in 20 samples (min 5%).
5. THERE ARE NO ADDITIONAL COMMENTS SPECIFIC TO THIS REPORT

A. All tests were conducted by LabMark Environmental Sydney, NATA accreditation No. 13542, unless indicated

below.

This document is issued in accordance with NATA's accreditation requirements.

LabMark PTY LTD ABN 27 079 798 397

Form QS0 144, Rev. 0 : Date Issued 10/63/05

ocument Set ID: 283209
Ve fersion
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Laboratory QA/QC data shall relate specifically to this report, and may previde an indication of site specific sample result quality, LabMark DOES
NOT report NON-RELEVANT BATCH QA/QC data, Acceptance of this self assessment certificate does not preclude any requirement for 2 QA/QC review
by a accredited contaminated site EPA auditor, when and wherever necessary. Laboratory QA/QC self assessment references available upon request.

"

This document is issued in accordance with NATA's accreditation requirements.
LabMark PTY LTD ABN 27 079 798 397

* SYDNEY: Unit 77 * MELBOURNE: 116 Moray Street, South Melbourne VIC 3205
* Telephone: 76 6 * Fax: none: {03) 9686 8344 * Fax: (03) 9686 4
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Quality, Service, Support

Client Details

Sample

Receipt
Notice (SRN)

Laboratory Reference Information

Client Name: Macquarie Geotechnical 'Please have this information ready
Client Phone: 02 6332 2011 when contacting Lahmark. B
Client Fax: 02 6334 4213
Contact Name:  Robert Cox Laboratory Report: E024636
Contact Email: macgeo@lisp.com.au Quotation Number: - Not provided, standard prices apply
Client Address: PO Box 71 Laboratory Address: Unit 1, 8 Leighton P1.

Bathurst NSW 2795 Asquith NSW 2077
Project Name: 05-304 Phone; 61 2 9476 6533
Project Number: - Not provided - Fax: 612 9476 8218
ik = Not prov!ded ) Sample Receipt Contact: Ros Schacht
Purchase Order: - Not provided - :

2 ) Email: ros.schacht@labmark.com.au

Surcharge: No surcharge applied (resuits by 6:30pm on - -

due date) Reporting Contact: Jyothi Lal
Sample Matrix: SOIL Email; jyothi.lal@labmark.com.au
Date Sampled (earliest date): 02/12/2005 Snsis ROBIMASATON:  HeEsD

A TGA GMP License: 185-336 (Sydney)
Date Samples Received: 05/12/2005 ’

. L APVMA License: 6105 (Sydney)

Date Sample Receipt Notice issued: 05/12/2005 AGIS Agiroval: NO356 (Sydney)
Date Preliminary Report Due: 12/12/2005 HPEONS yeney

AQIS Entry Permit:

200409998 (Sydney)

Sample Condition:

COC received with samples. Report number and |ab ID's defined on COC.
Samples received in good order .

Samples received with cooling media: Crushed ice .
Samples received warm.

Security seals intact .

Sample container &

Comments:

Holding Times:

sample integrity suitable .

Date received allows for sufficient time to meet Technical Holding Times.

Preservation:

Chemical preservation of samples satisfactory for requested analytes.

Important Notes:

Sample disposal of environmental samples shall be 31 days (water) and 3 months (soil, HNO3 preserved samples) after laboratory
receipt, unless otherwise requested in writing by the client. Samples requested to be held in non-refrigerated storage shall incur
$5.00/ sample/ 3 months. Additional refrigerated storage shall incur $20/ sample/ 3 months. Combination prices apply only if
requested. Transfer of report ownership from LabMark to the client shall occur once full and final payment has been settled and
verified. All report copies may be retracted where full payment does not occur within the agreed settlement period.

Analysis comments:

Subcontracted Analyses:

Thank you for choosing Labmark to analyse your project samples.

Additional information on www.labmark.com.au

Form Q50012, Rev 8: Date issued 23/07/04,
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S A AQIs
M AUSTRALIAN QUARANTINE

e, S 3 AND INSPECTION SERVICE
N
AT No, 13542. SYDNEY License No. N0356
Accredited for compliance with 1SO/IEC 17025, The Querantine Approved premises criteria
results of tcsts, calibrations and/or measurements 5.1 for quarantine containmient level 1
inciuded in this document arc traceable 1o QN facilitics. Class five criteria
Australian/nationsl standards. NATA is @ signatory to cover premiscs ulifised For research,
the APLAC motual recognition amangement for the analysis,and/or testing of biological
CUSTOMER CENTRIC - AN, ALYTICAL CHEMISTS :‘a‘l‘it::(in.vﬁ:gd“::;)ncct?:n :Z;rgmvn]um of testing, ;nr:t:‘r:'l sail, animal, plant and human
CERTIFI E OF ANALYSIS - ENVIRONMENTAL DIVISION
«
Laboratory Report No: E025131 Cover Page 1 of 3
Client Name: Macquarie Geotechnical plus Sample Results
. Client Reference: Sweet Briar Estate
Contact Name:; Robert Cox
Chain of Custody No: na Date Received: 18/01/2006
Sample Matrix: SOIL Date Reported: 25/01/2006
This Final Certificate of Analysis consists of sample results, DQI's, method descriptions, laboratory definitions, and internationally recognised NATA
accreditation and endorsement. The DQO compliance relates specifically to QA/QC results as performed as part of the sample analysis, and may provide an
indication of sample result quality. Transfer of report ownership from Labmark to the client shall only occur once full & final payment has been settled and
verified. All report copies may be retracted where full payment has not accured within the agreed settlement period.
QUALITY ASSURANCE CRITERIA QUALITY CONTROL
GLOBAL ACCEPTANCE CRITERIA (GAC)
Accuracy: matrix spike: I in first 5-20, then 1 every 20 samples -
, Accuracy: spike, les, crm  general analytes 70% - 130% recovery
les, crm, method: 1 per analytical batch :
) - . surrogate: phenol analytes 50% - 130% recovery
surrogate spike: addition per target organic method ..
v organophosphorous pesticide analytes
60% - 130% recovery
Precision; laboratory duplicate: 1 in first 5-10, then [ every 10 samples phenoxy acid herbicides
: ) 50% - 130% recovery
laboratory triplicate:. - re-extracted & reported when duplicate anion/cation bal: +/- 10% (0-3 meg/l),
! RPD values exceed acceptance criteria +/- 5% (>3 meq/l)
. . Precision: method blank: not detected >95% of the reported EQL
Holdi imes: soils, i R bM: ti ‘ :
olding Times: soils, waters m;fl'::r to LabMark Preservation & THT duplicate lab  0-30% (>10xEQL), 0-75% (5-10xEQL)
VOC's 14 days water / soil RPD (metals): 0-100% (<5xEQL)
VAC's 7 days water or 14 days acidified ‘ duplicate lab  0-50% (>10xEQL), 0-75% (5-10xEQL)
VAC's 14 dayssoil § RPD: 0-100% (<5xEQL)
SVOC's 7 days watet, 14 days soil
Pesticides 7 days water, 14 days soil.
Metals 6 months general elements - QUALITY CONTROL
Mercury 28 days ANALYTE SPECIFIC ACCEPTANCE CRITERIA (ASAC)
. Accuracy: spike, lcs, crm analyte specific recovery data
Confirmation: -target organic analysis: GC/MS, or confirmatory column surrogate: <3xsd of historical mean
Sensitivity: EQL: Typically 2-5 x Method Detection Limit  ypeortainty:  spike, ics: easurement calenlated from
(MDL) historical analyte specific control
charts
RESULT ANNCTATION
DQO: Data Quality Objective s matrix spike recovery P pending
BQI:  Data Quality Indicator d:  laboratory duplicate les: laboratory control sample
o EQL:  Estimated Quantitation Limit t:  laboratory triplicate crm: certified reference material
- not applicable t.  RPD relative % difference mb: methed blank
David Burns Geoff Weir Simon Mills
Quality Controel (Report signatory) Authorising Chemist (NATA signatory) Authorising Chemist (NATA signatory)
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NEPC GUIDELINE COMPLIANCE - DQO

1. GENERAL
A. Results relate specifically to samples as received. Sample results are not corrected for matrix spike, lcs, or
surrogate recovery data.
B. EQL's are matrix dependant and may be increased due to sample dilution or matrix interference.
Laboratory QA/QC samples are specific to this project.
D. Inter-laboratory proficiency results are available upon request. NATA accreditation details available at
www.nata.asn au.
E. VOC spikes & surrogates added to samples during extraction, SVOC spikes & surrogates added prior to
extraction.
F. Recovery data outside GAC limits shall be investigated and compared to ASAC (historical mean +/- 3sd). If
recovery data <20%, then the relevant results for that compound are considered not reliable.
G. Recovery data (ms, surrogate, crm, lcs) outside ASAC limits shall initiate an investigative action.
Anomolous QC data is examined in conjunction with other QC samples and a final decision whether to accept or
reject results is provided by the professional judgement of the senior analyst, The USEPA-CLP National
Functional Guidelines are referred to for specific recommendations.
H. Extraction (preparation) date refers to the date that sample preparation was initiated. Note that certain methods
not requiring sample preparation (eg. VOCs in water, etc) may report a common extraction and analysis date.
I. LabMark shall maintain an official copy of this Certificate of Analysis for all tracable reference purposes.
2. CHAIN OF CUSTODY (COC) & SAMPLE RECEIPT NOTICE (SRN) REQUIREMENTS
A, SRN issued to client upon sample receipt & login verification.
B. Preservation & sampling date details specified on COC and SRN, unless noted.
C. Sample Integrity & Validated Time of Sample Receipt (VISR) Holding Times verified (preservation may
extend holding time, refer to preservation chart).
3. NATA ACCREDITED METHQODS
A. INATA accreditation held for each method and sample matrix type reported, unless noted below.
B. NATA accredited in-house laboratory methods are referenced from NEPC, ASTM, modified USEPA / APHA
documents. Corporate Accreditation No. 13542.
C. Subcontracted analyses: Refer to Sample Receipt Notice and additional DQO comments.

* SYDNEY: Unit 1, 8 Leighton Place Asguith NSW 2077
I 2) 9476 6533 * Fax: (023 9476 8219 * Telephone: (03) 9686 8344 * Fax: (03) 8686 7344
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* Member
4 QA/QC FREQUENCY COMPLIANCE TABLE SPECIFIC TO THIS REPORT

Matrix: SOIL

Page: Method: Totals: #d  %d-ratio  #t #s  Ys-ratio
1 Acid extractable lead 6 1 17% 0 1 17%
2 Moisture 6 -~ - -- - -
GLOSSARY:

#d number of discrete duplicate extractions/analyses performed.

%d-ratio NEPC guideline for Jaboratory duplicates is 1 in 10 samples (min 10%).

#t number of triplicate extractions/analyses performed.

#s number of spiked samples analysed.

Y%s-ratio  USEPA guideline for laboratory matrix spikes is | in 20 samples (min 5%).

5. THERE ARE NO ADDITIONAL COMMENTS SPECIFIC TO THIS REPORT

A. All tests were conducted by LabMark Environmental Sydney, NATA accreditation No. 13542, Corporate Site
No. 13535., unless indicated below.

Laboratory QA/QC data shall relate specifically to this report, and may provide an indication of site specific sample result quality. LabMark DOES
NOT report NON-RELEVANT BATCH QA/QC data. Acceptance of this self assessment certificate does not preclude any requirement for a QA/QC review
by a accredited contaminated site EPA auditor, when and wherever necessary. Laboratory QA/QC self assessment references available upon request.

This document is issued in accordance with NATA's accreditation requirements.
LabMark PTY LTD ABN 27 079 798 397

* SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 * MELBOURNE: 116 Moray Street, South Melbourne VIC 3205
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LIMITATIONS OF ENVIRONMENTAL SITE INVESTIGATION

Scope of Services

This report has been prepared for the Client in accordance with the Services Engagement Form
(SEF), or as otherwise agreed, between the Client and Macquarie Geotechnical.

Reliance on Data

Macquarie Geotechnical has relied upon data and other information provided by the Client and other
- individuals. Macquarie Geotechnical has not verified the accuracy or completeness of the data,
except as otherwise stated in the report. Recommendations in the report are based on the data.

Macquarie Geotechnical will not be liable in relation to incorrect recommendations should any data,
information or condition be incorrect or have been concealed, withheld, misrepresented or otherwise
not fully disclosed.

Environmental Investigation

Findings of Environmental Investigations are based extensively on judgment and experience.
Environmental reports are prepared to meet the specific needs of individual clients. This report was
prepared expressly for the Client and expressly for the Clients purposes.

Limitations of Site investigation

As a result of the limited number of sub-surface excavations or boreholes there is the possibility that
variations may occur between test locations. The investigation undertaken is an estimate of the
general profile of the subsurface conditions. The data derived from the investigation and laboratory
testing are extrapolated across the site to form a geological model. This geolegical model infers the
subsurface conditions and their likely behavior with regard to the proposed development.

The actual conditions at the site might differ from those inferred to exist.

No subsurface exploration program, no matter how comprehensive, can reveal all subsurface details
and anomalies.

Environmental Conclusions

This report is based on a subsurface investigation, which was designed for project-specific factors.
Unless further advice is obtained this report cannot be applied to an adjacent site nor can it be used
when the nature of any proposed development is changed.

The conclusions are based upon the data and the environmental filed monitoring and/or testing and
are therefore merely indicative of the environmental condition of the site at the time of preparing the
report.

Time Dependence
This report is based on conditions, which existed at the time of subsurface exploration. Construction

operations at or adjacent to the site, and natural events such as floods, or groundwater fluctuations,
may also affect subsurface conditions, and thus the continuing adequacy of a gectechnical report.

Macquarie Geotechnical should be kept appraised of any such events, and should be consulted for
further geotechnical advice if any changes are noted.

Avoid Misinterpretation

A geotechnical engineer or engineering geologist should be retained to work with other design
professionals explaining relevant geotechnical findings and in reviewing the adequacy of their plans
and specifications relative to geotechnical issues.

No part of this report should be separated from the Final Report.

Document Ref: WMacgeo_server\migeotech\Environmental Limitations.doc Issue Date 7/6/2006 Page 1 ¢

Document Set ID: 283209
Version: 1, Version Date: 11/07/2008



Sub-surface Logs

Sub-surface logs are developed by geoscientific professionals based upon their interpretation of field
logs and laboratory evaiuation of field samples. These logs should not under any circumstances be
redrawn for inclusion in any drawings.

Report for Benefit of Client

The report has been prepared for the benefit of the Client and no other party. Other parties should not
rely upon the report or the accuracy or completeness of any recommendations and should make their
own enquiries and obtain independent advice in relation to such matters

Macquarie Geotechnical assumes no responsibility and will not be liable to any other person or
organisations for or in relation to any matter dealt with or conclusions expressed in the report, or for
any loss or damage suffered by any other person or arganisations arising from matters dealt with or
conclusions expressed in the report.

Other limitations

Macquarie Geotechnical will not be liable to update or revise the report to take into account any events
or emergent circumstances or facts occurring or becoming apparent after the date of the report.

Other Information

For further information reference should be made to "Guidelines for the Provision of Geotechnicat
Information in Construction Contracts" published by the Institution of Engineers Australia, 1987.

a = )
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