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1 INTRODUCTION

Capital Insight Pty Ltd, acting on behalf of Ingham Health Research Institute,
commissioned Environmental Investigation Services (EIS), a division of Jeffery &
Katauskas Pty Ltd (J&K), to undertake a Phase 1 and 2 environmental site assessment
10 assess the likelihoed of contamination of the subsurface soils for a proposed new
Ingham Health Research Institute Building at 1 Campbell Street, Liverpool also known
of Part of 44 Goulburn Street, Liverpool. The site is identified as part of Lot 3 in DP
596770 and is located in east section of the lot. At the time of this investigation the
site was occupied by a child centre and a disused brick building. The site location is
shown on Figure 1 and the investigation was confined to the site boundaries as shown
on Figure 2.

The screening was undertaken generally in accordance with an EIS proposal of 14 July
2009 and written email acceptance from Capital Insight Pty Ltd on behalf of Ingham
Health Research Institute on 11 August 2008,

EIS understand that the proposed development includes construction of a four storey
research building with amenities and basement car parking requiring a maximum
excavation depth of approximately 3m. Proposed air bridges will connect the new
building to existing hospital buildings to the west and south.

This report describes the investigation procedures and presents the results of the
environmental site assessment, together with comments, discussion and
recommendations.

A geotechnical investigation was undertaken in conjunction with the environmental site

screening by J&K and the results are presented in a separate report (Ref, M23303ZA
RPT, currently under preparation).

2 ASSESSMENT OBJECTIVES

2.1 Investigation Objectives

The primary objective of the investigation was to assess the soil conditions at the site
in relation to the suitability of the site for the proposed land use in accordance with the
Guidefines for Consultants Reporting on Contaminated Sites NSW DECCW f(formerly
the EPA) 1987 and the State Environmental Planning Policy No.65 ~ Remediation of
tand (SEPPSH).

Ref: E23302K-rpt NOVEMBER 2008
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A secondary investigation objective was to undertake a waste classification
assessment for off-site disposal of excavated soil and rock associated with the
proposed development works.

2.2 Scope of Work

The scope of work undertaken to achieve the objective included:

1. Assessment of historical site use, including review of historical aerial
photographs, land title records search, review of the deposited plan and
development applications/building approvals held by Council;

2. Review of regional geclogy and groundwater conditions, including the location
of registered groundwater bores and major underground services in the vicinity
of the site;

3. Search of WorkCover records for licenses to store Dangerous Goods and
investigation/remediation orders issued by the NSW DECCW (EPA).

4, Design and implementation of a field sampling program;

5. Laboratory analysis of selected soil samples; and

6. Preparation of a report presenting the results of the assessment of potential soil

contamination.

Field work for this investigation was undertaken on 22 and 23 October 2008.

2.3 Data Quality Objectives

The purpose of Data Quality Objectives is to develop criteria to assess the reliability of
the laboratory data. The Data Quality Objectives established for this project are
summarised below:

) Collection and analysis of 14% of the field samples as intra-laboratory
duplicates.
® Relative percentage differences (RPDs} were calculated for the intra-laboratory

duplicates. The RPD was calculated as the absolute value of the difference
between the initial and repeat result divided by the average value, expressed as
a percentage. The following acceptance criteria were used to assess the RPD

results:

® For results that were greater than 10 times the Practical Quantitation
Limit (PQL) RPDs less than 50% were considered acceptable.

® For results that were between b and 10 times PQL RPDs less than 75%
were considered acceptable.

° For results that were less than b times the PQl. RPDs less than 100%

were considered acceptable.

Ref: E23302K-rpt.doc NOVEMBER 2009
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° Review of laboratory QA/QC data (including surrogate recovery, repeat analysis,
duplicates, matrix spikes and method blanks).

The success of the Data Quality Objectives is based on assessment of the data set as
a whole and not on individual acceptance or exceedance within the data set.

3 SITE INFORMATION

3.1 Site Description

The site identification details are summarised below:

Site Owner: - o Health Administration Corporation

Site Address: Ll 1 Campbell Street, Liverpool also known of Part
e of 44 Goulburn Street, Liverpool

Lot & Deposited Plan: Part of Lot 3 in DP 596770

l.ocal Government Authority: Liverpool City Council

Current Zoning: - - SP2 Infrastructure {Heaith Services Facility and
B Educational Establishment)

Site.Area:- - T Approximately 1,670m?

AHD: oo Approximately 10m

Geographical Location (MGA}: N: 6244975 E: 308640 (approximately)

Site Locality Plan: Refer to Figure 1

Site Layout Plan Refer to Figure 2

The site is located to the north~west of the junction of Campbell Street and Forbes
Street which forms the south and east site boundaries respectively. The site is located
within a flat regional topographic setting. The site has a slight slope down to the east
at approximately 1°.

At the time of the investigation the site was occupied by a one storey brick building in
the north section of the site and a two storey brick building in the central section of
site. Brick paved car parking areas were located in the east and west sections of the
site. Grassed areas and garden beds were located in the south section of the site. A
playground court yard with rubber matting was located in the north section of the site.
An “L" shaped brick retaining wall approximately 0.5m high was located along the
majority of the south and west site boundaries. The wall retained material to the north
and west.

Ref: E23302K-rpt.doc NOVEMBER 2009
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The site was bounded by an ambulance station and an industrial area to the north and
west. Liverpool Hospital was located to the south of the site. Liverpool Girls High
School was located to the west of the site.

3.2 Regional Geology and Hydrogeology

The 1:100,000 geoclogical map of Penrith {Map 2030, 1:100,000 Department of
Mineral Resources [now the Department of Primary Industries] — 1991) indicates the

site to be underlain by Bringelly Shale of the Wianamatta Group, which typically
consists of shale, carbonaceous claystone, claystone, laminite, fine to medium grained
lithic sandstone, rare coal and tuff.

Department of Water and Energy (DWE) records were researched for the investigation
and indicated that several registered groundwater bores lie within 2km of the site. The
details are summarised below:

- Ref No | Approx. distance | Approx. direction Up. down or Depth Registered
from site {m) from site cross gradient {m) Purpose
GWO0173556 1,900 North-east Up gradient 9.4 Irrigation
GW05H8698 550 South-east NA 18.5 Exploration
{opposite side
of Georges
River)
GWO0OLB697 620 South-east NA 19,2 Exploration
GW102641 1,020 South NA 16.5 Industrial
GW029192 1,200 South NA 2.4 Waste
disposal
GwW028330 1,800 South, south-east NA 6.4 Waste
disposal
GW103800 1,300 West Up gradient 3 Monitoring

The stratigraphy of the site is expected to consist of residual clayey soils overlying
relatively shallow bedrock. Based on these conditions groundwater is not considered
to be a significant resource in the immediate area of the site.

4 SITE HISTORY ASSESSMENT

4.1 Aerial Photographs

Aerial photographs were reviewed as part of the assessment of the site history. The
following information was obtained:

1930 - The site was vacant and cleared of significant vegetation. The surface
appeared to be grass covered with the exception of dirt tracks, including

Ref: E23302K-rpt.doc NOVEMBER 2009
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an oval shaped track. The site appeared to be part of an area utilised as a
racing or training track.

The oval shaped track extended to the north and west of the area
currently occupied by the site. The land to the south and east of the site
was paddocks. Further to the west and south were low density
residential properties interspersed with cleared and vacant paddock. A
small number of larger commercial buildings occupied areas adjacent 1o
Georges River to the south of the site. Further to the east were
cultivated areas visible on either side of Georges River.

The site was cleared, vacant and grassed and utilized as a residential
backyard surrounded by fences.

A residential development with small sheds, paths, fences and
garden/cultivated areas was located to the west of the site. The
surrounding area was generally similar to the 1930 aerial photograph,
with the exception of an increased density in residential properties and
commercial properties to the south.

The site generally appeared similar to the 1943 aerial photograph.

The surrounding land use generally appeared similar to the 1943 aerial
photograph with the exception of an increased density in residential and
commercial properties to the north, south and west of the site.

The site was occupied by what appeared to be a two or three storey
building surrounded by fences.

The surrounding land use included residential developments to the north
and west. Liverpoo! Hospital was situated to the east and south of the
site. Land use beyond the immediate vicinity of the site generally
appeared 10 be a mix of residential, commercial and industrial properties
together with some cleared and vacant properties. In general residential
properties occupied areas to the north, commercial and industrial
properties occupied areas to the south of the site.

The site generally appeared similar to the 1961 aerial photograph.

Ref: E23302K-rpt.doc NOVEMBER 2009
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The surrounding land use generally appeared similar to the 1961 aerial
photograph. The density of development in the surrounding area
appeared to have increased.

1978 - The site generally appeared similar to the 1970 aerial photograph.

The surrounding land use generally appeared similar to the 1978 aerial
photograph with the exception of the addition and demolition of Liverpool
Hospital buildings to the south of the site.

1986 - The site generally appeared similar to the 1978 aerial photograph.

The surrounding land use generally appeared similar to the 1978 aerial
photograph with the exception of the addition of commercial buildings to
the south and north-west of the site.

1994 - The site generally appeared similar to the 1986 aerial photograph with
the addition of a smaller rectangular building at the north section of the
site. The two buildings appeared similar to the currently existing buildings
on the site.

The surrounding land use generally appeared similar to the 1986 aerial
photograph with the exception of the addition of a multi-tevel rectanguiar
building directly abutting the west site boundary and additional
commercial buildings to the south of the site.

2005 - The site generally appeared similar to the 1994 aerial photograph.
The surrounding land use generally appeared similar 1o the 1994 aerial

photograph with the exception of the addition of large commercial
buildings to the south of the site.

4.2 Land Title Search

A limited historical land title search was performed on our behalf by Advanced lLegal
Search. Details are presented in Appendix C and a summary of the relevant
information is provided below:

Ref: E23302K-rpt.doc NOVEMBER 2009
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Registration Date

Proprietor

2007 ~ to date
1992 - 2007
1988 - 1992

Health Administration Corporation
Sydney South West Area Health Services
The Liverpool Hospital

1981 - 1988

Lot 3 DP 596770 ~ CTVol 14500 Fol 199
| The Liverpool Hospital

Allotment 4 Section 30 Town of Liverpool and other lands — Area 37 Acres 2 roods 26
perches — CTVol 8176 Fol 22

(1955 ~ 1967)
(1924 — 1955)

1980 - 1981 The Liverpool Hospital

1964 - 1980 Her Most Gracious Majesty Queen Elizabeth the Second
1961 - 1964 The Liverpool District Hospital

Allotment 4 Section 30 Town of Liverpool ~ Area 2 Roods 26 Perches

Prior — 1961 Crown Land

{Dedication for Hospital Purposes)
{Extension of Liverpoo! Hospital)

The land search has not indicated any particular land use that may be considered to
have resulted in significant contamination of the soil at the site.

4.3 Council Records

A search of the property file records held by Liverpool City Council was undertaken on
behalf of EIS. The results of the search are summarised below:

Consent granted:
17/12/1990

investigation site).

and landscaping. The Development
Application {DA) included demolition of the

Registration Date “| Application | Development Description
—— number - ' ' '
Applied: 4/1/1984 DA 1/84 Liverpool Hospital Child Care Centre:
Consent granted: 2/3/1984 Child care facility including timber and brick
building, car park and iandscaping.
Applied: 2/1/19980 DA 868/89 Medical services and equipment storage

buildings: 4 storey building including car park

former antenatal building. The DA also stated
the former building was associated with
clinical waste. This DA was for part of Lot3 in
DP 596770 {located to the west of the

The property file search documented the

demolition of the former antenatal building

that potentially contained hazardous construction materials and clinical waste. The

Ref: E23302K-rpt.doc
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former antenatal building was situated in the west section of Lot 3 DP 596770 located
approximately 30m from the site. In summary the property file search has not
indicated any particular land use that may be considered to have resulted in significant
contamination of the soil at the subject site.

4.4 WorkCover Database Records

A records search for underground storage tanks was undertaken on our behalf by
WorkCover. The records indicated the storage of various dangerous goods located
within the main Liverpool Hospital grounds located fo the south of the site on the
opposite side of Campbell Street. The records did not indicate the existence of any
licences for underground storage tanks at this site.

4.5 NSW EPA Records

A search of the NSW EPA on line database did not indicate the existence ot any DECC
(EPA) notices for the site under section 58 of the Contaminated Land Management Act
{1997).

4.6 Assessment of Historical Information Integrity

The site history assessment has generally been obtained from: government records
including the NSW land titles office, historical archives, historical aerial photographs
and NSW WorkCover records. The veracity of the information from these sources is
considered to be high, however, given the age of the development and the lack of
information available on activities prior to 1930's, a certain degree of information loss
is to be expected.

Non verifiable anecdotal information has not been relied upon during assessment of

historical site use. Therefore, there is considered to be a high level of integrity
associated with information obtained with respect to historical use of the site.

4.7 Summary of Historical Site Use

The search of historical information has indicated the following:

. The site has been Crown Land dedicated to hospital use prior to the mid 1920s.

® The site was generally vacant prior to 1961;

. Between 1961 and 1986 the site a single building was constructed on-site;

° An additional building was added to the north section of the site during the
1990s which, according to Council records, the Liverpool Hospital Child Care
Centre;

Ref: £23302K-rpt.doc NOVEMBER 2009
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s At the time of the investigation the site was occupied by the two above-
mentioned buildings;

o There are no recorded notices listed on the NSW DECC CLM register and
WorkCover have no records of underground storage tank licenses issued for the
site.

4.8 Potential Contamination Sources

4.8.1 General Contamination Processes

Contamination of surface and subsurface soils generally arises from previous land use
that can include petroleum hydrocarbon and warehouse storage, manufacturing
processes and pesticide and fertiliser usage. Imported fil soils may contain
contaminants derived from unknown sources., Migration of contaminants can occur in
permeable subsurface soil or fill materials and via man-made and natural drainage
systems. The extent of contamination migration is dependent on the hydro-geological
environment and the chemical and physical characteristics of the contaminants,
Contamination migration in clayey soils can be expected to be limited, whilst sandy
soils are conducive to greater spatial migration.

Backfill to service trenches can form contamination migration pathways via poorly
compacted or permeable backfill. Backfill may also be contaminated.

The general history of contamination of sites in the Sydney region indicates that
analysis for heavy metals including lead, copper and zinc should be incorporated in the
schedule of laboratory testing. In addition screening tests should be performed on
selected samples for polycyclic aromatic hydrocarbons (PAHs), organochlorine
pesticides (OCs), polychlorinated biphenyls (PCBs), petroleum hydrocarbons (TPH},
monocyclic aromatic hydrocarbons (BTEX) and asbestos.

4.8.2 Potential Site Specific Contamination

Potential contamination at the site would be anticipated to be associated with:
¢ Potentially contaminated, imported fill material; and
¢ Buried Hazardous Building Materials.

4.8.3 Site Specific Contaminants of Concern

The compounds identified as soil contaminants of concern at the subject site include:

° Heavy metals: arsenic, cadmium, chromium, copper, lead, mercury, nickel and
zinc;
Ref: E23302K-rpt.doc NOVEMBER 2009
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® Total petroleum hydrocarbons {(TPH);

° Monocyclic aromatic hydrocarbon (BTEX) compounds: Benzene, Toluene, Ethyl
Benzene and Xylenes;

° Polycyclic aromatic hydrocarbons {PAHSs) including Benzo(a)pyrene;

° Organochlorine pesticides (OCPs): Aldrin, dieldrin, DDT, chlordane, etc;

e Organophosphorus pesticides (OPPs);

° Polychlorinated Biphenyls (PCBs); and

® Asbestos.

4.9 Potential Receptors

The main potential contamination receptors are considered 1o include:

® Georges River located approximately 410m to the south-east of the site;

° Site visitors, workers and adjacent property owners, who may come into
contact with contaminated soil and/or be exposed to contaminated dust/vapours
arising from construction activity; and

) Future site occcupants.

4.10 Contaminant Laydown and Transport Mechanisms

At this site, mobile contaminants would be expected to move down to the rock surface
and migrate laterally down-slope from the source. The movement of contaminants
would be expected to be associated with groundwater flow and seepage at the top of
the bedrock.

5 ASSESSMENT CRITERIA DEVELOPMENT

5.1 Regulatory Background

in 1997 the NSW Government introduced the Contaminated Land Management Act,
1997 (CLM Act). This Act has recently been amended by the Contaminated Land
Management Amendment Act 2008 (CLM Amendment Act 2008). This act,
associated regulations, State Environmental Planning Policy (SEPP) No.bd -
Remediation of Land {1998} and associated NSW DECCW (EPA) guidelines, were
designed to provide uniform state-wide control of the management, investigation and
remediation of contaminated land.

Prior to granting consent for any proposed rezoning or development, SEPP55 requires
the consent authority to:
) consider whether the land is contaminated;

Ref: E23302K-rpt.doc NOVEMBER 2009
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° consider whether the site is suitable, or if contaminated, can be made suitable
by remediation, for the proposed land use;

® be satisfied that remediation works will be undertaken prior to use of the site for
the proposed use.

Should the assessment indicate that the site poses a risk to human health or the
environment, remediation of the site is required prior to commencement of the
proposed development works. SEPP55 requires that the relevant local council be
notified of all remediation works, whether or not development consent is required.
Where development consent is not required, 30 days written notice of the proposed
works must be provided to council. Details of validation of remediation work must also
be submitted to Council within one month of completion of remediation works.

The consent authority may request that a site audit be undertaken during, or following
the completion of the site assessment process. Under the terms of the CLM Act the
NSW DECCW (EPA} Site Auditor Scheme was developed to provide a system of
independent review for assessment reports. An accredited Contaminated Site Auditor
is engaged to review reports prepared by suitably qualified consultants to ensure that
the investigation has been undertaken in accordance with the guidelines and confirm
that the sites are suitable for their intended use.

Section 59{2) of the CLM Act states that specific notation relating to contaminated
land issues must be included on 5.149 planning certificates prepared by Council where
the land to which the certificate relates is:

® within an investigation or remediation area.

° subject to an investigation or remediation order by the DECCW ({EPA).
° the subject of a voluntary investigation or remediation proposal.

e the subject of a site audit statement.

Submission of contaminated site investigation and validation reports to council as part
of rezoning or development application submissions may also result in notation of
actual or potential site contamination on future S.149 certificates prepared for the site.

Section 60 of the CLM Act sets out a positive duty on a land owner, or person whose
activities have caused contamination, to notify the DECCW if they are or become
aware that contamination exists on a site that generally poses “an unacceptable risk to
human health or the environment, given the site’s current or approved use”. This duty
to report is based on trigger values, above which notification is required.

Off-site disposal of fill, contaminated material and excess soil/rock excavated as part of
the proposed development works is regulated by the provisions of the Protection of the

Ref: E23302K-rpt.doc NOVEMBER 2009
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Environment Operations Act (POEQ Act 1997) and associated regulations and
guidelines including the Waste Classification Guidelines Part 1: Classifying Waste.
DECCW NSW 2009. All materials should be classified in accordance with these
guidelines prior to disposal.

Section 143 of the Protection of the Environment Operations Act 19897 states that if
waste is transported to a place that cannot lawfully be used as a waste facility for that
waste, then the transporter and owner of the waste are each guilty of an offence. The
transporter and owner of the waste have a duty to ensure that the waste is disposed
of in an appropriate manner.

5.2 Soil Contaminant Threshold Concentrations

The soil investigation levels adopted for this investigation are derived from the NSW
DEC {now DECCW) document Guidelines for the NSW Site Auditor Scheme (2nd
Edition) 2006 and the National Environmental Protection Council document Natjona/
Environmental Protection {Assessment af Site Contamination) Measure 79898, The
contaminant thresholds listed below are levels at which further investigation and
evaluation is required to assess whether the site is considered suitable for the proposed
urban land use.

To accommoedate the range of human and ecological exposure settings, a number of
generic settings are used on which the Health based Investigation Levels {HlLs} can be
based. Four categories of HilLs are adopted for urban site assessments. Contaminant
levels for a standard residential site with gardens and accessible soil (Column A in
Table A-1) are based on protection of a young child resident at the site. The remaining
categories (Columns D to F) present alternative exposure settings where there is
reduced access to soil or reduced exposure time. These categories include residential
tand use with limited soil access, recreational and public open space and
commercial/industrial use. Where the proposed land use will include more than one
land use category (eg. mixed residential/commercial development) the exposure setting
of the most “sensitive” land use is adopted for the site.

Threshold concentrations for petroleum hydrocarbon contaminants including total
petroleum hydrocarbons (TPH) and monocyclic aromatic hydrocarbon (BTEX)
compounds have previously been established in the NSW DECCW (EFPA] Contaminated
Sites: Guidelines for Assessing Service Station Sites (1994) publication and this
document is referenced in the 2006 Site Auditor Guidelines. Heavy fraction petroleum
hydrocarbon aliphatic/aromatic component threshold concentrations have also been

Ref: £23302K-rpt.doc NOVEMBER 2009
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introduced in  the National Environmental Protection (Assessment of Site
Contamination) Measure 71999 (NEPC Guidelines).

The Provisional Phyto-toxicity Investigation Levels {PPILs} are generic values based on
phytotoxicity data for plant response to specific contaminants in a sandy loam matrix
and are included in the contaminated site assessment where the proposed land use
includes gardens and accessible soils,

The National Environmental Protection [Assessment of Site Contamination) Measure
7999 {NEPC Guidelines) do not provide numeric guidelines for the assessment of
asbestos in sail. NSW DECCW (EPA) advice {2006) has indicated that consultants
should use their ‘professional judgement’ regarding determination of appropriate
investigation and remediation levels for asbestos in soils; however the NSW DECCW
(EPA) have not published numerical guidelines for the assessment of asbestos in
subsurface soils.

The WorkCover publication Working with Asbestos Guide (NSW WorkCover 2008)
states that, where buried asbestos in encountered, “A competent occupational
hygienist should assess the site to determine:

¢ If asbestos material is bonded or friable

¢ The extent of ashestos contamination

e Safe work procedures for the remediation of the site”

“Any asbestos cement products that have been subjected to weathering, or damaged
by hail, fire or water blasting are considered to be friable asbestos and an asbestos
removal contractor with a WorkCover license for friable asbestos removal is required
for its removal”. Under the NSW Occupational Health and Safety (OHS] Regulations
2007 and WorkCover requirements all necessary disturbance works associated with
asbestos containing materials must be conducted by a licensed AS-1 Asbestos
Removal Contractor.

5.2.1 Site Assessment Criteria for Soil Contaminants

The ‘industrial’ {Column F) exposure setting has been adopted for this assessment and
the appropriate soil criteria are listed in the following table:

Ref: E23302K-rpt.doc NOVEMBER 2009
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Site Soil Assessment Criteria (mg/kg)

Contaminant HIL Column F Guidelines for Phyto-toxicity

Exposure Setting Assessing Service Investigation Levels
Station Sites {1994)

Inorganics

Arsenic {total) 500 20

Cadmium 100 3

Chromium (i) 60% 400

Copper 5000 100

Lead 1500 600

Mercury (inorganic) 75 1

Nickel 3000 60

Zinc 35000 200

Organic Contaminants

TPH (Cs-Co) 65

TPH (C10-Cas) 1000

Benzene 1

Toluene 1.4

Ethylbenzene 3.1

Total Xylenes 14

Total PAHs 100

Benzo{alpyrene 5

Aldrin + Dieldrin 50

Chlordane 250

DDT + DDD + DDE 1000

Heptachlor 50

PCBs (Total) 50

For the purpose of off-site disposal, the classification of soil into “General Solid
Waste”, “Restricted Solid Waste” and “Hazardous Waste” categories is defined by
chemical contaminant criteria outlined in Waste Classification Guidelines Part 1:
Classifying Waste. DECCW (formerly DECC) NSW 2009. These chemical contaminant
criteria are summarised in Table A-2.

5.3 Evaluation of Soil Analysis Data and Contaminant Threshold Concentrations

Assessment of the soil analytical data using the soil contaminant threshold
concentrations has been undertaken in accordance with the methodology outlined in
the National Environmental Protection (Assessment of Site Contamination) Measure
(1998} Schedule 7(al.

For the site to be considered suitable for the proposed land use each individual
contaminant concentration should be less than the applicable contaminant threshold
concentration.

Ref: E23302K-rpt.doc NOVEMBER 2009
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Where contamination results exceed the site criteria developed above a method of
remediating the site is to physically and selectively remove the contamination hotspots
from the site. This process should be continued until analysis of the data meets the
ahove criteria. Validation of the remediated site is generally required to demonstrate
that the site is suitable for the proposed land use.

6 ASSESSMENT PLAN AND METHODOLOGY

The NSW DECCW (EPA} Sampling Design Guideflines {1995) for contaminated site
investigations state that samples should be obtained from a minimum of seven evenly
spaced sampling points for a site of this size (approximately 1,400m?). Samples were
obtained from seven sampling locations for this investigation. This density meets the
minimum sampling density.

The boreholes were drilled on a systematic grid sampling plan with a spacing of up to
30m between sampling points. A systematic sampling plan was considered most
appropriate for this investigation as:

. no specific potential contaminant sources were identified by the available site
history; and
° the distribution of contamination is expected to be associated with imported

potentially contaminated fill material and is therefore likely to be random.

Sampling was not undertaken beneath the trees and the existing buildings at the site
as access was not possible during the field investigation.

7 INVESTIGATION PROCEDURE

7.1  Subsurface Investigation and Soil Sampling Methods

Subsurface investigations in BH1! and BH2 were undertaken using a truck/track
mounted hydraulically operated drill rig equipped with spiral flight augers. Soil samples
were obtained from a Standard Penetration Test (SPT) sampler or directly from the
auger when conditions did not allow use of the SPT sampler.

The SPT sampler was washed with phosphate free detergent and rinsed following each
sampling event. The spiral flight augers were decontaminated using a scrubbing brush
and potable water and Decon 90 solution (phosphate free detergent} followed by
rinsing with potable water. Sampling personnel used disposable Nitrile gloves during
sampling activities.
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Subsurface investigations in BH3 to BH7 inclusive were undertaken using a four-wheel-
drive {(4wd) mounted hydraulically operated push tube rig. Soil samples were obtained
from disposable polyethylene push tube samplers. Sampling personnel used disposable
Nitrile gloves during sampling activities.

Soil and rock samples were obtained at various depths, based on observations made
during the field investigation. All samples were placed in glass iars with plastic caps
and teflon seals with minimal headspace. Samples for asbestos analysis were placed
in zip-lock plastic bags. During the investigation, soil samples were preserved by
immediate storage in an insulated sample container with ice in accordance with AS
4482.1-2005 and AS 4482.2-1999 as summarised in the following table:

Heavy metals Store at <4° analysis within 28
days (mercury and CrivIl) and
Unpreserved glass jar with Teflon | 180 days {other metais).

VOCs (TPH/BTEX) lined lid Store at <4° nil headspace,
PAHs, OC/PCBs extract within 14 days, analysis
within forty days

Asbestos Sealed plastic bag None

Each sample was labelled with a unigue job number, the sampling location, sampling
depth and date. All samples were recorded on the borehole logs presented in Appendix
A and on the chain of custody (COC) record presented in Appendix B.

On completion of the fieldwork, the samples were delivered in the insulated sample
container to a NATA registered laboratory for analysis under standard chain of custody
procedures. Detailed EIS field sampling protocols are included in Appendix D.

7.1.1 Photoionisation Detector {PID) Screening

A portable PID was used in this investigation to assist with selection of samples for
laboratory hydrocarbon {TPH/BTEX) analysis. The PID is sensitive to volatile organic
compounds. The sensitivity of the PID is dependent on the organic compound and
varies for different mixtures of hydrocarbons. Some compounds give relatively high
readings and some can be undetectable even though present in identical
concentrations. The portable PID is best used semi-quantitatively to compare samples
contaminated by the same hydrocarbon source.
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The PID is calibrated before use by measurement of an isobutylene standard gas. All
the PID measurements are quoted as parts per million (ppm} isobutylene equivalents.

Photoionisation detector (PID) screening of detectable volatile organic compounds
(VOC) was undertaken on soil samples using the soil sample headspace method. VOC
data was obtained from partly filled glass jar samples following equilibration of the
headspace gases. The PID headspace data is included on the COC documents.

7.2 Laboratory Analysis

7.2.1 Scoil Samples

Analysis of soil samples was undertaken by NATA registered laboratories using
analytical methods detailed in the Schedule B{3} NEPC {1999} Guideline on Laboratory
Analysis of Potentially Contaminated Soils. Laboratory analysis was undertaken by
Envirolab Services Pty Ltd (NATA Accreditation No. 2901).

For this investigation selected soil samples were analysed for contaminants using the
following laboratory techniques:

. Heavy metals — Nitric acid digestion. Analysis by ICP.

° L.ow level mercury — cold vapour AAS.

. OC and OP pesticides and PCBs ~ Extracted with acetone/hexane. Analysis by
GC/ECD.

® PAHs — Soil extracted with dichloromethane/acetone. Analysis by GC/MS.

° TPH {volatile) — Soil extracted with methanol. Analysis by P&T GC/PID.

° TPH ~ Soil extracted with dichloromethane/acetone. Analysis by GC/FID.

° BTEX - Soil extracted with methanol. Analysis by P&T PID. Confirmed with

column flame ionisation detection.
® Asbestos — Polarizing light microscopy.

8 RESULTS OF INVESTIGATION

8.1 Subsurface Conditions

Seven boreholes (two geotechnical and five environmental) were drilled for this
investigation. Site details and borehole locations are shown on Figure 2. For details of
the subsurface soil profile reference should be made to the borehole logs in Appendix
A. A summary of the subsurface conditions encountered by the boreholes is presented
helow:
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Pavement

Fill

Brick pavers were encountered at the surface at all locations. The pavers were
a maximum thickness of approximately 50mm. At five of the seven borehole
locations (RB1, RB3, RB4, RB6 and RB7) a layer of fine to medium grained sand
(approximately 30mm thick] was encountered beneath the pavers. Concrete
pavement was encountered beneath the sand at five of the seven borehole
locations (RB1, RB3, RB4, RBG6 and RB7}. The maximum thickness of the
concrete pavement was approximately 110mm.

Fill material was encountered beneath the pavers or concrete pavement at all
locations and extended to a maximum depth of approximately 0.95m in RBb5.
The fill material varied and consisted of: silty clay; silty gravely clay; gravely
sand; sand; sandy gravel; and silty sandy gravely clay. The fill material
contained inclusions of fine and coarse grained igneous gravel, ironstone gravel
and ash.

Natural Soils

Natural silty clay and interbedded sifty clay was encountered beneath the fill at
all locations and extended to a maximum depth of approximately 3.8m in RB2.
Five borehole locations (RB3 to RE7 inclusive) were terminated in the natural
silty clay or interbedded silty clay at a maximum depth of approximately 1.5m.
The silty clay and interbedded silty clay varied in colour from light grey, light
brown to red brown and orange brown with inclusions of ironstone gravel.

Bedrock

Shale bedrock was encountered beneath the natural silty clay and interbedded
silty clay in two boreholes {(RB1 and RB2) and extended to a maximum depth of
termination of 7.22m in RB1. The shale varied in colour from grey, light grey,
light brown, orange brown to dark grey with iron indurated bands.

Groundwater

All the boreholes were dry on complete of augering.

8.2 Laboratory Results - Soil

The laboratory analysis results for soil samples are summarised in Table B inclusive and
analysis reports are presented in Appendix B. The site soil assessment criteria for this
investigation are specified in the “Site Assessment Criteria for Soil Contaminants”
section earlier in this report.  The results of the analyses are summarised below.
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Heavy Metals
Seven fill and four natural soil samples were analysed for heavy metals. T

ey

e
results of the analyses were below the site assessment criteria.

The results of all analyses were less than the CT1 criteria outlined in the Waste
Classification Guidelines Part 1: Classifying Waste DECCW NSW 2009.

Petroleum Hydrocarbons (TPH) and Monocyclic Aromatic Hydrocarbons (BTEX)
PID soil sample headspace readings were all zero ppm equivalent isobutylene.
These results indicate a lack of PID detectable volatile organic contaminants.
Seven fill and four natural soil samples were analysed for petroleum
hydrocarbons and BTEX compounds. The results of the analyses were below
the site assessment criteria.

The results of all analyses were less than the relevant CT1 and SCC1 criteria
outlined in the Waste Classification Guidelines Part 1: Classifying Waste DECCW
NSW 2009,

Polycyclic Aromatic Hydrocarhons (PAHSs)
Seven fill and four natural soil samples were analysed for a range of PAHs
including benzo{alpyrene.  The results of the analyses were below the
laboratory practical guantitation limit and less than the site assessment criteria.

The results of all analyses were less than the relevant CT1 and SCC1 criteria
outlined in the Waste Classification Guidelines Part 1: Classifying Waste DECCW
NSW 2009.

Organochlorine (0C) and OQOrganophosphorus (OP) Pesticides and Polychlorinated
Biphenyls (PCBs)
Seven fill and four natural soil samples were analysed for a range of OC and OP
pesticides and PCBs. The results of the analyses were below the laboratory
practical quantitation limit and less than the site assessment criteria.

The results of all analyses were less than the SCC1 criteria outlined in the Waste
Classification Guidelines Part 1. Classifying Waste DECCW NSW 2009.

Asbestos
Seven selected fill soil samples were screened for the presence of ashestos
fibres. The results of the analyses indicated that asbestos fibres were not
encountered within the samples and no respirable fibres were detected.
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8.3 Assessment of Analytical QA/QC

The objective of the assessment of the laboratory QA/QC is to ensure that the sample
data is reliable. Al laboratory reports for project E23302K have been checked and
issued as final by Envirolab Services Pty Ltd, NATA Accreditation No. 2901, Report
numbers: 34660 and 34660-A.

Chain of custody documentation was signed and dated by Envirolab Services
laboratory stating that all samples were received cool, in good order and in suitable
containers. Compliance of holding times was met for all analyses undertaken by the
above laboratory. E!S and laboratory QA/QC procedures for the site screening are
summarised in the following table:

PGSR " QA/QC Procedure
_-'C(Sﬁ'ta:rﬁjngpt_ '}: || Total no..off Intra-fab | Repeat .- *"Matrix LCS | Lab | Surrogate Fietd B:ank. .-
coneinnn e ) - gamples | Duplicate | Analysis. | U Spike 1Y | Blank __Spike

Heavy metals 11 1 1 _ 2 5 } -
TPH 11 1 2 1 2 2 11 -
BTEX 11 1 2 1 2 2 11 1
PAHM 11 1 2 1 2 2 11 .
OCP 11 1 2 1 9 5 1 -
oPP 11 1 2 1 5 5 17 -
PCB 11 1 2 1 2 2 11 .

Field QA/QC samples are specified below:
Intra-laboratory duplicates - Dup? is a field duplicate of soil sample RB3{0.2-0.3m)
Field blank - FB1 was a sample of commercially available sand

The RPD results for the field QA/QC duplicate samples are summarised in Table C.
The following comments are an overall summary of the quality of the analytical
component of the project:

1. Sample integrity and container requirements were documented as satisfactory.

2. All sample extraction analyses were performed within the required holding times,

3. Laboratory control sample (LCS) and surrogate recovery values indicated that
the laboratory accuracy was very good, and that no outliers were reported.

4., Laboratory duplicate RPD results indicated that the sample precision was
acceptable.

5. All method and field blank results were free of analyte concentrations above the
PQLs.
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6. The intra -laboratory RPD values indicated that field precision was acceptable.

The QA/QC data reported by Envirolab Services laboratory for the documented soil
samples were assessed to be of sufficient quality to be considered acceptable for the
environmental assessment of EIS project E23302K. The QA/QC data including the RPD
results are considered to meet the Data Quality Objectives developed for this project.

9 COMMENTS AND RECOMMENDATIONS

The environmental site assessment undertaken for the proposed hospital development
at 1 Campbell Street, Liverpool, was designed to assess the suitability of the site for
the proposed land use. A secondary investigation objective was to undertake a waste
classification assessment for off-site disposal of excavated scil and rock associated
with the proposed development works.

EIS understand that the proposed development includes construction of a four storey
research building with amenities and basement car parking requiring a maximum
excavation depth of approximately 3m. Proposed air bridges will connect the new
building to existing hospital buildings to the west and south.

The site assessment included performance of a site inspection, review of historical site
use, including examination of regional aerial photographs and review of geology and
groundwater conditions.  Historical information and inspection of the site and
surrounding areas did not indicate any obvious on-site or nearby off-site activity that
could be expected to generate significant soil or groundwater contamination. Potential
contamination at the site would be anticipated to be associated with:

s Potentially contaminated, imported fill material; and

e« Buried Hazardous Building Materials.

The site soilffill sampling was subsequently undertaken on the basis of a relatively
uniform exploration spacing.

9.1 Site Contamination

The results of the laboratory tests on selected soils samples covered a range of
contaminants commonly encountered in the Sydney region. Elevated levels of
contaminants were not detected in the samples analysed. All results were less than
Provisional Phyto-toxicity Investigation Levels and the appropriate Health Investigation
Levels.
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Groundwater was not encountered in the boreholes during auger drilling {to a maximum
depth of approximately 4.14m}. Groundwater is not considered to be a significant
resource in the area and on this basis has not been considered in any further detail for
this assessment.

9.2 Waste Classification

The fill soils are classified as 'General Solid Waste {non-putrescible)' according to the
criteria outlined in NSW DECCW (DECC) Waste Classification Guidelines, Part 1:
Classifying Waste, 2009. Any excess excavated soils should be disposed of to a
suitable NSW DECCW (EPA) licensed landfill.

The natural silty clay soil, interbedded silty clay and shale bedrock below the fill
material can be considered to be virgin excavated natural material (VENM). The
material is considered suitable for re-use on-site, or alternatively, the material can be
disposed to a NSW DECCW licensed landfill. The VENM may be suitable for reuse on
another site, however the material should be assessed for geotechnical suitability and
may not be suitable for some landscaped areas. Where doubt exists about the
difference between fill and VENM material an environmental/geotechnical engineer
should be contacted for advice. VENM must not be mixed with any fill material
{including building rubble and fill soil} as this will invalidate the VENM classification.

9.3 General

The boreholes drilled for the investigation have enabled an assessment to be made of
the existence of significant, large quantities of contaminated soils. The conclusions
based on this investigation are that, while major contamination of the site is not
apparent, problems may be encountered with smaller scale features between
boreholes. EIS adopts no responsibility whatsoever for any probliems such as
underground storage tanks, buried items or contaminated material that may be
encountered between sampling locations at the site. The proposed construction
activities at the site should be planned on this basis, and any unexpected problem
areas that are encountered between boreholes should be immediately inspected by
experienced environmental personnel. This should ensure that such problems are dealt
with in an appropriate manner, with minimal disruption to the project timetable and
budget.

9.4 Conclusions

Based on the scope of work undertaken for this assessment EIS consider that the site
can be made suitable for the proposed development provided that: a Hazardous
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Building Material Survey of the buildings is undertaken prior to demolition; and during
demolition and excavation works, the site is inspected by experienced environmental
personnel to assess any unexpected conditions or subsurface facilities that may be
discovered between investigation locations {(particularly beneath the buildings). This
should facilitate appropriate adjustment of the works programme and schedule in
relation to any change in site conditions.

Normal good engineering site management practice including control of run-off and
dust suppression is recommended during earthworks and construction.

10 LIMITATIONS

The cenclusions developed in this report are based on site conditions which existed at
the time of the site assessment and the scope of work outlined previously in this
report. They are based on investigation of conditions at specific locations, chosen to
be as representative as possible under the given circumstances, and visual
observations of the site and vicinity, together with the interpretation of available
historical information and documents reviewed as described in this report.

The investigation for this assessment and preparation of this report have been
undertaken in accordance with accepted practice for environmental consultants, with
reference to applicable environmental regulatory authority and industry standards,
guidelines and the assessment criteria outlined previously in this report.

Where information has been provided by third parties, EIS has not undertaken any
verification process, except where specifically stated.

EIS has not undertaken any assessment of off-site areas that may be potential
contamination sources or may have been impacted by site contamination.

Subsurface soil and rock conditions encountered between investigation locations may
be found to be different from those expected. Groundwater conditions may also vary,
especially after climatic changes.

Previous use of this site may have involved excavation for the foundations of buildings,
services, and similar facilities. In addition, unrecorded excavation and burial of material
may have occurred on the site. Backfilling of excavations could have been undertaken
with potentially contaminated material that may be discovered in discrete, isolated
locations across the site during construction work,
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EIS accept no responsibility for potentially asbestos containing materials that may exist
at the site. These materials may be associated with demolition of pre-1970
constructed buildings or fill material at the site.

EIS have not and will not make any determination regarding finances associated with
the site.

Changes in the proposed or current site use may result in remediation or further
investigation being required at the site.

During construction at the site, soil, fill and any unsuspected materials that are
encountered should be monitored by qualified environmental and geotechnical
engineers to confirm assumptions made on the basis of the limited investigation data,
and possible changes in site level and other conditions since the investigation. Soil
materials considered to be suitable from a geotechnical point of view may be
unsatisfactory frem a soil contamination viewpoint, and vice versa.

This report has been prepared for the particular project described and no responsibility
is accepted for the use of any part of this report in any other context or for any other
purpose. Copyright in this report is the property of EIS. EIS has used a degree of care,
skill and diligence normally exercised by consulting engineers in similar circumstances
and locality. No other warranty expressed or implied is made or intended. Subject to
payment of all fees due for the investigation, the client alone shall have a licence 1o
use this report.

Should you require any further information regarding the above, please do not hesitate
to contact us.

Yours faithfully

For and on behalf of
ENVIRONMENTAL INVESTIGATION SERVICES

Belinda Sinclair Adrian Kingswell
Environmental Engineer Senior Associate
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AAS
ADWG
AGST
AHD
ANZECC
ASS
B(a}P
BH
BTEX
cCoC
CIL.M
DECCW

DNR

DWE

DP

DQao

EC

EPA NSW
GC-ECD
GC-FID
GC-MS
HIL

HM
ICP-AES
NATA
NEPC.
NHMRC
OCPs
OHS (OHA&S)
PAM
PCBs
PID

PPIL
PQL
P&T
RAP
QA/QC
RPD
SEPP
sPOCAS
SPT
SWL
TCLP

TP

TPH
USEPA
UcCL
UsT
VOC
WP
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ABBREVIATIONS

Atomic Absorption Spectrometry

Australian Drinking Water Guidelines

Above Ground Storage Tank

Australian Height Datum

Australian and New Zealand Environment Conservation Council
Acid Sulfate Soil

Benzol(a)pyrene

Borehole

Benzene, Toluene, Ethyl benzene, Xylene

Chain of Custody documentation

Contaminated Land Management

Department of Environment, Climate Change and Water (formerty DECC, DEC
and EPA}

NSW Department of Natural Resources (now split between DWE and
DECCW)

NSW Department of Water and Energy

Deposited Plan

Data Quality Objective

Electrical Conductivity

Environment Protection Authority, New South Wales {now part of DECCW)
Gas Chromatograph-Electron Capture Detector

Gas Chromatograph-Flame lonisation Detector

Gas Chromatograph-Mass Spectrometer

Health Based Investigation Level

Heavy Metals

inductively Couple Plasma — Atomic Emission Spectra
National Association of Testing Authorities, Australia
National Environmental Protection Council

Naticnal Health and Medical Research Council
Organochlorine Pesticides

Occupational Health and Safety

Polycyclic Aromatic Hydrocarbons

Polychlorinated Biphenyls

Photo-ionisation Detector

Provisional Phyto-{oxicity Investigation Levels
Practical Quantitation Limit

Purge & Trap

Remediat Action Plan

Quality Assurance and Quality Control

Relative Percentage Difference

State Environmental Planning Policy

suspension Peroxide Oxidation Combined Acidity and Sulfate
Standard Penetration Test

Standing Water Level

Toxicity Characteristic Leaching Procedure

Test Pit

Total Petroleum Hydrocarbons

United States Environmental Protection Agency
Upper Confidence Limit

Underground Storage Tank

Volatile Organic Compounds

Work Plan
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ENVIRONMENTAL INVESTIGATION SERVICES

IMPORTANT INFORMATION ABOUT YQUR
ENVIRONMENTAL SITE ASSESSMENT

These notes have been prepared by Environmental Investigation Services (EIS) to assist with
the assessment and interpretation of this assessment report.

An Environmental Assessment Report is Based on a Unique Set of Project Specific Factors

This assessment report has been prepared in response to specific project requirements as
stated in the EIS proposed document which may have been limited by instructions from the
client. This report should be reviewed, and if necessary, revised if any of the following occur:

® the proposed land use is altered;

J the defined subject site is increased or subdivided:;

e the proposed development details including size, configuration, location, orientation of
the structures are modified;

° the proposed development levels are altered, eg addition of basement levels; or

@ ownership of the site changes.

EIS/J&K will not accept any responsibility whatsoever for situations where one or more of the
above factors have changed since compietion of the assessment. If the subject site is sold,
ownership of the assessment report should be transferred by EIS to the new site owners who
will be informed of the conditions and limitations under which the assessment was undertaken.
No person should apply an assessment for any purpose other than that originally intended
without first conferring with the consuitant,

Changes in Subsurface Conditions

Subsurface conditions are influenced by natural geological and hydrogeological process and
human activities. Groundwater conditions are likely to vary over time with changes in climatic
conditions and human activities within the catchment {eg. water extraction for irrigation or
industrial uses, subsurface waste water disposal, construction related dewatering). Soil and
groundwater contaminant concentrations may also vary over time through contaminant
migration, natural attenuation of organic contaminants, ongoing contaminating activities and
placement or removal of fill material. The conclusions of an assessment report may have been
affected by the above factors if a significant period of time has elapsed prior to
commencement of the proposed development.

This Assessment is Based on Professional Interpretations of Factual Data

Site assessments identify actual subsurface conditions at the actual sampling locations at the
time of the investigation. Data obtained from the sampling and subsequent laboratory
analyses, available site history information and published regional information is interpreted by
geologists, engineers or environmental scientists and opinions are drawn about the overall
subsurface conditions, the nature and extent of contamination, the likely impact on the
proposed development and appropriate remediation measures. Actual conditions may differ
from those inferred, .because no professional, no matter how qualified, and no subsurface
exploration program, no matter how comprehensive, can reveal what is hidden by earth, rock
and time. The actual interface between materials may be far more gradual or abrupt than an
assessment indicates. Actual conditions in areas not sampled may differ from predictions.
Nothing can be done to prevent the unanticipated, but steps can be taken to help minimise the

Princlpal: € H Flotchsr BSc (Eng) ME
115 WICKS ROAD, MACQUARIE PARK NSW 2113 « TEL: 02 9888 5000 « FAX: 02 9888 5004
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impact. For this reason, site owners should retain the services of their consultants throughout
the development stage of the project, to identify variances, conduct additional tests which
may be needed, and to recommend solutions to problems encountered on site.

Environmental Site Assessment Limitations

Atthough information provided by an environmental site assessment can reduce exposure to
the risk of the presence of contamination, no environmental site assessment can eliminate the
risk. Even a rigorous professional assessment may not detect all contamination on a site.
Contaminants may be present in areas that were not surveyed or sampled, or may migrate to
areas which showed no signs of contamination when sampled. Contaminant analysis cannot
possibly cover every type of contaminant which may occur; only the most likely contaminants
are screened.

Misinterpretation of Environmental Site Assessments by Design Professionals

Costly problems can occur when other design professionals develop plans based on
misinterpretation of an environmental assessment report. To minimise problems associated
with misinterpretations, the environmental consultant should be retained to work with
appropriate professionals to explain relevant findings and to review the adequacy of plans and
specifications relevant to contamination issues.

Logs should not be Separated from the Environmental Assessment Report

Borehole and test pit logs are prepared by environmental scientists, engineers or geologists
based upon interpretation of field conditions and laboratory evaluation of field samples. Logs
are normaily provided in our reports and these should not be re-drawn for inclusion in site
remediation or other design drawings, as subtle but significant drafting errors or omissions may
occur in the transfer process. Photographic reproduction can eliminate this problems, however
contractors can still misinterpret the logs during bid preparation if separated from the iext of
the assessment. If this occurs, delays, disputes and unanticipated costs may result. In all
cases it is necessary to refer to the test of the report to obtain a proper understanding of the
assessment.

To reduce the likelihood of borehole and test pit log misinterpretation, the complete
assessment should be available to persons or organisations involved in the project, such as
contractors, for their use. Denial of such access and disclaiming responsibility for the
accuracy of subsurface information does not insulate an owner from the attendant liability. It
is critical that the site owner provides all available site information to persons and
organisations such as contractors.

Read Responsibility Clauses Closely

Because an environmental site assessment is based extensively on judgemant and opinion, it is
necessarily less exact than other disciplines, This situation has resulted in wholly unwarranted
claims being lodged against consultants. To help prevent this problem, model clauses have
been developed for use in written transmittals. These are definitive clauses designed to
indicate consultant responsibility. Their use helps all parties involved recognise individual
responsibilities and formulate appropriate action. Some of these definitive clauses are likely to
appear in the environmental site assessment, and you are encouraged to read them closely.
Your consultant will be pleased to give full and frank answers to any questions.
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Water Quality (and updates).

« NSW DEC (2007) (now DECCW) Guidelines for the Assessment and Management of
Groundwater Contamination.
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of Practice for the Safe Removal of Asbestos.
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o DUAP/NSW EPA (1998) (now NSW Department of Planning / NSW Department of
Environment, Climate Change and Water (DECCW) incorporating the EPA)} Managing Land
Contamination: Planning Guidelines SEPP 55 - Remediation of Land.

» Dutch Ministry of Housing, Spatial Planning and the Environment (2000} Circular on target
values for soil remediation,

» NEPM. {1999} National Environmental Protection (Assessment of Site Contamination)
Measure (NEPC. Guidelines).

* NSW EPA (1984) (now NSW DECCW)} Contaminated Sites: Guidelines for Assessing
Service Station Sites,

s NSW EPA (19385) {(now NSW DECCW) Contaminated Sites: Sampling Design Guidelines.

« NSW EPA {1998) (now NSW DECCW) Guidelines for Solid Waste Landfills.

s NSW EPA {1997} (now NSW DECCW) Contaminated Sites: Guidelines for Consultants
Reporting on Contaminated Sites.

¢ NSW DEC (20086) (now DECCW) Contaminated Sites: Guidelines for the NSW Site Auditor
Scheme {2™ Edition).

o NSW EPA (1999) (now NSW DECCW) Contaminated Sites: Guidelines on Significant Risk
of Harm and the Puty to Report.

* NSW DECC (2009) {(now DECCW); Waste Classification Guidelines Part 1: Classifying
Waste and Part 2: Immobilisation of Waste.

+ NSW Legislation (1948) Rivers and Foreshores Improvement Act.

o NSW Legislation (1975) Dangerous Goods Act.

» NSW Legisiation (1994) Environmental Planning and Assessment Act (EP&AA)} and
associated Regulations.

+ NSW Legislation (1997) Contaminated Land Management Act.

« NSW Legislation {1997} Protection of the Environment Operations Act No1b56 which
includes Schedule 2 of the Clean Waters Regulations 1972 made under the Clean Waters
Act {1970).

& NSW Legislation (2000} Cccupational Health and Safety Act.

s NSW Regulation (2001) Occupation Health and Safety Regulation.

o NSW WorkCover (2008} Working With Asbestos Guide.

e US EPA (2004} Region 2 Preliminary Remediation Goals.

Ref: E23302K-rpt.doc NOVEMBER 2009
Last printed 20/11/2009



TABLE A—1

ENVIRONMENTAL AND HEALTH BASED SOIL INVESTIGATION LEVELS (mglkg)

‘Health Investlgation Levels (HiLs)'

'Slan?“at:dﬁejid?nllal- - .::_.D - _ E — F P s ) gS?FPA |
oo ovithgardens o g ontial with | Frovisionai juigelines) - R
N [eoegalosotemer) ™™ | - IPhytotoxicity] for - | Backe
- Substances -533"15?"3319%{3%?;?,",2 02‘1202’2"{23“‘32”5“ pg_rks. recrealior:]m : ommerg sapr;\mtiisgs:a i l_nVGSfi.gaﬁon_ Assessing ground
S A it ke | veellings with fuly gfa';;zaﬁggi a suf%h as shops%and { - Levels ‘Service Ranges
| gosivhinde | ot | i toniny | SIS (PPILS)' | Station
o ._cemresyfc-.a.r? such as high-rise ?-‘?_"9-"15_ s sites e 3|tes
- Kindergartans, ._.apgrgf}}:_:\slgand o
R -preschools and ~ L
" primary schols -3 - -
METALS/METALLOIDS ST : S o
Arsenic (fotal) 100 e BOO 20 1-50
Barium T 300 100-3000
Beryllium 20 ©100
Cadmium 20 100 1
Chromium(iil)
Chromium(Vl)
Chromium {fotal} 51000
Cobalt 1-40)
Copper 2-100
Lead 2-200
Manganese 850
Methyl mercury
Mercury (inorganic) 0.03
Nickel 5-500
Vanadium 20-500
Zinc 10-300
ORGANICS IR
Aldrin -+ Dieldrin
Chlordane O
DDT + BDD + DDE
Heptachlor :
Polycycelic aromatic
hydrocarbons (PAHS)
IBenzo(a)pyrene
Phenol
PCBs (total) 50

Petroleum Hydrocarbon
Components (constituents):

>(16 - C35 Aromatics

450

>C16 - C35 Aliphatics

28000

>(C35 Aliphatics

112000

280000

C6-CY

65

C10-C40

1000

Benzehe

Toluene

1.4

Ethyl Benzene

3.1

Total Xylenes

OFHER -

3000

12000

14

Boron

60.00

15000

Cyanides {complexed)

500

2000

1000

2500

Cyanides (free)

250

1000

500

1260

Phosphorus

2000

Sulfur

600

Sulfate

2000

Reference should be made to the following guidelines for further details (as referenced in the above table):
1 National Environment Protection (Assessment of Site Contamination) Measure - 1999, National Environment Protection Council. Human exposure
settings based on land use have been established for HiLs and details are outiined in Taylor and Langley 1998.
2 NSW DECCW (formerly EPA) Guidelines for Assessing Service station Sites - 1994,

August 2009




EES

CHEMICAL CONTAMINANT CR!TERIA FOR WASTE CLASSIFICATION .
Waste Classification Guidelines. Part 1: Classifying Waste DECC {now DECCW)} NSW July 2009

GENERAL SOLID WASTE ©.° I . ° restricTED SOLID WASTE - B 'HAZARDOUS WASTE
IF 8CC £ CY1, TCLP NOT IF SCC £ CT2, TCLP NOT
NEEDED TO CLASSIFY AS GENERAL SCLID NEEDED TO CLASSIFY AS RESTRICTED SOLID | IF $CC > SCC2 TREAT AS HAZARDOUS WASTE
WASTE WASTE
g T o
TREAT AS GENERAL SOLID WASTE TREAT AS RESTRICTED SOLID WASTE TREAT AS HAZARDOUS WASTE
_ GENERAL SOLID WASTE E ' . RESTRICTED SOLID WA_STE

- ' et Tewer ] otseer ) ere ool oz SCC2
CONTAMINANT . (mgfkgd ) dmgild ) dmglkgh ) dmgikg) {mgiL) -{markg)
Arsenic 100 5 [T ~ 400 20 2,000
Beryllium 20 1.0 80 4 400
Cadmium 20 1.0 _ 4 400
Chromiusm VI 100 20 7,600
Cyanide (total) 320 e, 23,600
Cyanide (Amenable) 70 Sag 1,200
Fiuoride 7600 40,000
Lead 1 6,000
Mercury ;.ﬁ 0.8 200
Molybdenum 20 4,000
Nickel 8 4,200
Selenium 4 200
Sitver 20 720
Benzene 2 72
Toluene 57.6 2,073
Etivwlbenzene 120 4,320
Total xylenes 200 7,200
Total petroteum
hydrocarbons 2,600
{C6-CO)
Total petroleum
hwydrocarbons {C10-C38) i - i )
(C10-C14, C15-C28, 10,000 40,000
C26-C36)
Benzolajpyrene 0.8 0.04 10 3.2 .16 23
Polycyclic aromatic ) ) i i
hydrocarbons (Total) 200 800
Polychiorinated biphenyls - - < B0 - - <50
Phenol {nonhalogenated} 288 14.4 518 1,162 57.8 2,073
Scheduled chemicals - - <50 - - <50

Ref: WasteClass.dos
August 2009




Stage 1 Environmental Site Assessment
1 Camphell Street, Liverpool

TABLEB
SUMMARY OF LABORATORY TEST DATA
SOIL CHARACTERISATION ASSESSMENT
All dala in mglkg unless stated otherwise
HEAVY METALS PAHs ORGANOCHLORINE PESTICIDES (o] PETROLEUM HYDROCARBONS PID ASBESTOS
ANALYTE A . Cadmi Chromi c Lead M Nickel i Total 8(a)P [ Aldrin and | Chiordane | DDT, DDD{Heptachior [ PESTICIDES PC8s Petroleumn Hydrocarbons Benzene | Toluense Ethyl Total  {IVALUES FIBRES
rsenic admim romium - Lopper ea eroury Ioke ine PAHs Dietdrin &DDE Cg-Co CioCis | CioCn | Cpolis | Cro-Cae Benzene | Xylenes

POL - Envirolab Services 4 0.5 1 1 1 0.1 1 1 . 0.05 0.1 0.1 0.1 0.1 0.1 0.1 25 50 100 100 250 05 05 1 3

[Site Assessment Criteria » 200 * 40 24% * 2000 * 600 * 30 600° | 14000* 40 2* 20 100 * 400 * 20" 0.1 20 e5” NSL NSL NSL 10007 17 147 XN 147

[Provisional Pryto-toxicity investigaticn L evels 20" 3 400 ** 100 600 ** T &0+ 200 ** NSL NSL. NSL NSL NSL NSL NSL NSL NSL NSL NSL NSL NSL NSL NSL NSL NSL

General Sclid Waste CT1° 100 20 100 NSL 100 4 40 NSL NSL 08 NSL NSL NSL NSL NSL 10 288 600 1000

Gensral Sclid Waste SCC1° 500 100 1900 NSL 1500 50 1050 NSL 200 10 50 50 650 NSL 10000 18 518 1080 1800

Restricted Solid Waste CT2° 400 80 400 NSL 400 16 160 NSL NSL 3z NSL NSL NSL NSL NSL 40 1152 2400 4000

Restricted Solid Waste SCC2° 2000 400 7600 NSL 6000 200 4200 NSL 800 23 50 50 2600 NSL 40000 72 2073 4320 7200

Depth in

lLocation [melres DESCRIPTION

RB1 0.3-0.4 Fill - Sitty Clay 11 LPQL 17 13 28 LPQL 19 160 LPAL LPQL LPQL LPQL LPOL LPQL LPOL LPQAL LPGOL LPOL LPAL LPGL LPQL LPQL LPOL LPOL LPOL 4] No asbestos detected
RB1 1-1.1 Silty Clay 17 LPQL 10 18 12 LPQL 2 23 LPQL LPOL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQAL LPQL LPQL LPQL LPQL LPQL LPOL [] NIA

RB2 0.3-0.4 Fili - Sitty Clay 8 LPQL 21 12 33 0.1 14 25 LPQOL LPQL LPQL LPQL LPQL LPOL LPQL LPQOL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQOL LPQL 0 No asbestos detected
RB2 0.5-0.95 Silty Ciay 15 LPQL 25 24 17 LPQL i 29 LPQL LPQL LPQL LPQE, LPOL LPQL LPQL LPQL LPQL LPQL LPQL LPGL LPQL LPQL LPQL LPOL LPQL g N/A

RB3 0.2-0.3 Fill - Silty Clay 14 LPQL 26 13 32 LPQL 9 34 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPOL LPQL LPQL LPQL 0 No asbestos detected
{iIRB4 0.2-0.9 Fill - Silty Gravely Clay 12 LPQL 23 7 23 LPQL 6 18 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQAL LPQL LPQL LPQL LPQL LPOL LPOL 0 No asbestos detecled
||BBS 0.2-0 35 IIFill - Silly Sandy Gravely Clay] 9 LPQL 16 11 41 0.1 3 65 LPQL LPQL LPQL LPGH LPQL LPQL LPQL LPQL LPQL LPQL LPQAL LPQL LPQL LPQL LPQL LPQL LPQL 1] No asbestos detecled
RBS 1-1.2 Silty Clay 16 LEQL 30 18 20 LEQL 9 33 LPQL LPaL LPQL LPCGL LPQL LPOL LPQL LPQL LPQL L.PQL LPQL LPQL LPQL LPQL LPOL LPQL LPOL 0 INIA

RB6 0.3-0.7 |IFill - Silty Sandy Gravely Clayf 11 1.EQL 20 (] 19 LPQL 8 21 LPQL LPQL. LPQL LPQL LPQL LPOL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL 0 No asbestos detecled
RB6 0.9-1.1 Silty Clay 16 LFQL 21 12 14 LPQL 3 17 LPQL LPQL LPQL, LPGL L.PQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPOL LPQL LPQL LPQL 0 N/A

RB7 0.2-0.9 Fill - Silty Clay 12 LPOL 19 18 83 0.2 8 23 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPOL LPQL LPOL LPQL LPQL LPQL 0 No asheslos detecled

Total no. of samples 1 11 11 1 11 11 1% 11 11 11 11 i1 1 11 11 11 11 11 11 11 11 11 11 11 11 i1 7
Maximum Value 17 LPQIL. K0 24 83 0.2 14 160 LPQL LPQL LPQL LPQL LPQL LPQL LPQL LPOL LPQL LPQL LPQL LPQL LPQL. LPQI. LPQL LPOL LPQL 0 NC

EXPLANATION;

~ Site Assessment Criteria: Guideline concentrations adopted for the investigation as oullined below:
* National Environment Protection (Assessment of Site Contaminalion) Measure 1989 (NEPC Guidelines)
Health investigation Levels (HIL} - Column E, Parks, recreational open space
** Provisional Phyto-toxicity investigation Levels (PPiLs)
* NSW DECC {EPA) Guidelines for Assessing Service Station Sites - 1994
A In the absence of Australian guidelines, the laboratory POL has been adopted as the site assessment criteria
' Wasle Classification Guidelines — Part 1: Classifying Waste (2009)

Conceniration above the Site Assessment Criteria VALUE
Concentration above PPiLs VALUE

ABBREVIATIONS:
PAHS: Polycyclic Aromatic Hydrocarbons
B(a)P: Benzof(a)fPyrene
PQL: Praclical Quantitation Lirit
LPQL: Less than PQL
NA: Not Analysed
NC: Not Calculated
QP: Organophosphorus Pesticides
PID: Photolenisation Detector
PCBs: Potychlorinated Biphenyls
NSL: No Set Limit

E23302K
November 2008




Stage 1 Environmental Site Assessment
1 Campbell Street, Liverpool

[

L
i

TABLE C

SOIL INTRA-LABORATORY DUPLICATE RESULTS
QA/QC - RELATIVE PERCENTAGE DIFFERENCES

SAMPLE ANALYSIS INITIAL | REPEAT MEAN RPD
(mg/kg) | (morkg) | (mgrkg) %

Intra-laboratory Arsenic 14 12 13 15
Seil Cadmium LPQL LPQL NC NC
sampte ID = RB3(0.2-0.3m) {Chromium 26 21 235 21
Dup 1D = DUP1 Copper 13 12 12.5 8
Lead 32 34 33 &

Envirolab Report: 34660  {Mercury LPQL LPQL NC NC
INickel ) 8 285 12
{zine 34 35 34.5 3

Naphthalene LPQL LPQL NC NC

Acenaphthylene LPQL LPQL NC NC

Acenaphthene LPQL LPQL NC NC

Flugrene LPQL LPQL NC NC

Phenanthrene LPQL LPQL NC NC

Anthracene LPQL LPQL NC NC

Fiuoranthene LPQL LPQL NC NC

Pyrene LPQL LPQL NC NC

Benzo(a)anthracene LPQL LPQL NC NC

Chrysene LPQL LPQL NC NC

Benzo(h)&(l)fluorant LPQL LPQL NC NC

Benzo{a)pyrene LPQL LPQL NC NC

Indeno(123-cd)pyrene LPQL LPQL NC NC

Dibenzo(ah)anthracene LPQL LPQL NC NC

Benzo{ghi)perylene LPQL LPQL NC NC

Totai PAHs LPQL LPQL NC NC

Totai OCP I.PQL LPQL NC NC

Total OPP LPQL LPQL NC NC

Total PCBs LPQL. LPQL NC NC

Cg-Co TPH LPQL LPQL NC NC

C19-C14 TPH LPQL LPQL NC NC

C15-Cap TPH LPAOL LPQL NC NC

Cag-Cag TPH LPQL LPQL NC NC

Benzene LPQHL LPQL NC NC

{Toluene LPGL LPQL NC NC

|[Ethytbenzene LPQL LPQL NC NC

[Total Xylenes LPQL LPOL NC NC

ABBREVIATIONS:

PQL.: Practical Quantitation Limit
.PQL: Less than PQL

NC: Not Calculated

E23302K
November 2008




Stage 1 Environmental Site Assessment
1 Campbell Street, Liverpool

A
i

TABLED

QA-QC - SOIL FIELD BLANK ANALYSIS RESULTS

Sample |dentification FB
Sample Date 23/10/2009
Sample Type Sand
Analyte mg/kg
Benzene LPQL
Toluene LPQL
Ethylbenzene LPQL
Total Xylenes LPQL

ABBREVIATIONS:

PQL: Practicat Quantitation Limit
LPQL: Less than PQL

NA: Not Analysed

E£23302K
November 2000




L

!

(5] , d C L
.':'o'/a%c, %J E-SF /8 o _:
25958l 178 LR S] [mies

Reproduced from UBD page 269 square G1

Note: Reference should be made to the text
of the report for a full description of this plan.
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STOREY ok

@ RB1{0.9)

PAVED AREA

TOP OF COMM.
&;‘QPIT RL12.50

PAVED AREA
@ rB5 (0.95)

“R‘CK WAL

TOP OF GRATE ul-hl‘rw’

APPROXIMATE SCALE (IN METRES) CAMPBE| | STREET

Borehole location
number & depth of fill

@ RB1 (0.9m) Note: Reference should be made to the

text for a full understanding of this plan
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Jeffery and Katauskas Pty Ltd ‘!(

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.

BOREHOLE LOG RB1

2
Client: INGHAM HEALTH RESEARCH INSTITUTE
Project: PROPOSED NEW BUILDING
Location: 1 CAMPBELL STREET, LIVERPQOL, NSW
Job No. M23302ZA Method: SPIRAL AUGER R.L. Surface: ~ 12.7m
Date: 22-10-09 JK300 Datum: AHD
Logged/Checked by: G.F.f’%
7 —
4 L ©
5 a o g = 2 &
1 = [ — & = - 2 £ ® =
3 < @ E | 2 3 DESCRIPTION &S| EE| Eg Remarks
2E = = z BE SaEc| B2 S
2o - = &G b= eR |5 ¥s
J Q ° ke =3 T @ a @ . @ T
20 | Bay @ & g | = 2528|535 |&858
G st i a G D0 SO0 | hE|ITEE
DRY ON O BT \BRICK PAVERS: 50mm.t / - ;
lcompLET} 7676 um FILL: Sand, fine to medium grained, - - ] NO OBSERVED
ton oF i i . yellow brown. M . —/| \BEINFORCEMENT
AUGER- CONCRETE: 80mm,t / M PL APPEARS
ING N =4 i FILL: Gravelly sand, fine to coarse - POORLY
2.2,2 - grained, light brown, fine to mediu COMPACTED
] CH grained angular igneous gravel. MC>PLI St 1 "~
| ! FILL: Silty clay, high plasticity, L 180
i : RESIDUAL
1 brown, with a trace of fine to
] medium grained angular and sub |
“'(%\l“" NS5 CcL angular igneous and ironstone gravel, VSt
I 1 SILTY CLAY: high plasticity, light -H 250 L
COMPLET] 10,15/ 400
i brown mottled red brown. 4wy |
IGN OF 50mm - -
CORING REFUSAL . $1LTY CLAY; medium plasticity, B
tight grey, with XW shale bands and
4 a trace of fine to medium grained -
R sub angular ironstone gravel, I
N'>"20 3 MC<PL] H | >600
11,20 3 | >600 |
100mm == _ | SHALE;: grey and light brown. DW_ | VH [\.>600 f"HIGH 'TC BIT
REFUSAL | REFER TO CORED BOREHOLE LOG \__-_Ji | RESISTANCE
4 - -
5 — foee.
5 — -
7




Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

CORED BOREHOLE LOG

¢

Borehole No.

RB1,

2

COPYRIGHT

Client: INGHAM HEALTH RESEARCH INSTITUTE
Project: PROPOSED NEW BUILDING
Location: 1 CAMPBELL STREET, LIVERPOOL, NSW
Job No. M233027ZA Core Size: NMLC R.L. Surface: ~ 12.7m
Date: 22-10-09 Inclination: VERTICAL Datum: AHD
Drill Type: JK300 Bearing: - Logged/Checked by: G.F./,ﬁ
e CORE DESCRIPTION POINT DEFECT DFTAILS
& LOAD
] DEFECT
& o . s o TRE CESCRIPTION
§ £] E 3 Rock Type,lgralntchatracter £ & S lNDI\lE(;(TH SPACING Type, inclination, thickaess,
ol R I istics, colour, structure, 2| B (mm) planarity, roughness, coating.
& 2l B & minor components, § 5 IS(BO)
(o = i =t
z |&] 8| & 2|l a g vyl 28882000 Specific General
3 R :
| START CORING AT 3.40m SR
SHALE: light grey and light BW | WVH | oo .
brown, bedded at ¢, R - HEALED J, 307
SHALE: orange brown and dark :gc'wsgfﬂdsﬁ'%c;rim.t
‘- grey, with light grey laminae, LM S & Joment
bedded at 0-5°, I R - CriXWS, 30mm.t
RO -, 90% P, R
[ CS, 30mm.t
J, #0-80°, Un, R
[ C8, 30mm.t
oo 4, 90° Un, §
Cr, 15mm.t
R J,45°,P, §
[ - J, 40-90°, Un, R
...... - 2xJ, 40°, P, §
5 DL - Cr, 20mm.t
RN - CS/XWS, 10mm.t
80% SRR R - XWS/Cr, 15mm.t
RET- Lo - XWSICS, 5mm.t
R - J, 45°, P, §, CLAY INFILL 10mm.t
URN RS
...... - XWS, 160mm.t
SRR - J, 80-90°, Un, R
6 CORE LOSS 0.17m Dol
7 SHALE: orange brown and dark [ DW [LM ) 0 0 0 0 2 - XWS, BOmm.1
grey, with light grey laminae, S A
pedded at 0-5°, R - Cr, S0mm.t
Do - CS/IXWS, 20mm.t
...... - €S, Bmm.t
X - Cr, Bmm.t
SHALE: dark grey, with light sSW H R —ggliwg-tm
, grey laminae, bedded at 0°. R L& Bt
VR

END OF BOREHOLE AT 7.22m




COPYRIGHT

Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

BOREHOLE LOG

2 e

Borehole No.

RBZ1/2

Client:

Project:

Location:

INGHAM HEALTH RESEARCH INSTITUTE
PROPOSED NEW BUILDING

1 CAMPBELL STREET, LIVERPOOL, NSW

Job No. M23302ZA

Method: SPIRAL AUGER

JK300

R.L. Surface: ~ 11.9m

Date: 22-10-09 Datum: AHD
Logged/Checked by: G.F./ g
@ =
ot » M@
% % @ —_ g '§ -~ 2 z 'g' %
z g @ E . g DESCRIPTION o §EI EL E g Remarks
Ty - e 2 | 3% ZESI B £ £
22 | g i B & | 3 2E2EI 5 1B 2%
& [EEg  £ 8| &6 150 S8z 48 |f£8¢
DRY ON 0 —\BRICK PAVERS: 50mm.t T : -
JCOMPLET} 1 \FILL: Sand, fine to medium grained, MC > PL
ION OF J brown, |
AUGER- FILL: Sandy gravel, fine to medium
ING T CH grained, angutar and sub angular MC>PL H >600
4 igneous, grey, fine to coarse graine >600 L RESIDUAL
sand. >600
1 FiLL: Silty clay, high plasticity,
4 brown, with a trace of fine to vt
| medium grained angular igneous
ravek, 350
N = 28 T SILTY CLAY: high plasticity, light
6,13,15 J CL brown and orange brown, with a MC <PL H >8600
trace of fine to medium grained sub >600
29 angular ironstone gravel.
4 SH.TY CLAY: high plasticity, light
i grey mottled red brown and orange
brown, with a trace of fine to
1 medium grained sub angular
i ironstone gravel.
SILTY CLAY: low plasticity, light
3 grey mottled crange brown, with a
J trace of fine to medium grained sub
angular ironstone gravel,
w“(.jNL ’ SILTY CLAY: medium plasticity, light
COMPLETH - grey, with XW shale bands and a
ION OF trace of fine to medium grained sub
CORING - |\angular ironstone gravel. DW | LM LOW
SHALE: dark brown and orange TC' BIT

nbrown. f
REFER TO CORED BOREHOLE LOG

\ RESISTANCE




Jeffery and Katauskas Pty Ltd ‘!(

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.

CORED BOREHOLE LOG | RB2,

COPYRIGHT

Client: INGHAM HEALTH BESEARCH INSTITUTE
Project: PROPOSED NEW BUILDING
Location: 1 CAMPBELL STREET, LIVERPOOL, NSW
Job No. M23302ZA Core Size: NMLC R.L. Surface: = 11.9m
Date: 22-10-08 Inclination: VERTICAL Datum: AHMD
Drill Type: JK300 Bearing: - Logged/Checked by: G.F./‘!@
3 CORE DESCRIPTION POINT DEEECT DETAILS
& LOAD
= DEFECT DESCRIPTION
[ o . o
8 || g | 8| ook Type, graincharacter- | & | |STRENGTH| o5y Type, inclination, thickness,
ol Bl Il istics, colour, structure, £ | B INDEX (mm) planarity, roughness, coating
g |2 B '§ minot components. = % 5(50) mm ! ! ’
(] b & (tF] =
z |& & | a = | b Specific General
3
4" START CORING AT 4.14m
1 CORE LOSS 0.14m P
SHALE: dark brown and orange | DW | M ér 9?;%25
brown, with dark grey seams, . g, :gmm:t
=] .
bedded at 0-5°. S::sbeﬂgjs
1, 70°, Un, &
5 J; 70-80%, P, R
4 B0:80°, P! S, CLAY COATED
as above, XW- [BL-VL el Bl
but with ¢lay seams and M Dw
90% strength seams, oW Twn G, a0mmt
RET- SHALE: dark brown and orange - Cr, §mm.t
URN brown, with dark grey seams, : Cr, 1§mr§1.t
bedded at 0-5°. H b, 85-80% .S
6 -4, 900, £, 8
- J, 80-90°, P, R
-4, 30°, P, 8
- Cr, Bmm.t
-J, 200, B, R
-J,20°, P, §
- Cr, AQramn,t
SHALE: dark grey, with light SW
- grey laminae, bedded at 0°,
- J, §0°, P, §
7 END OF BOREHOLE AT 7.15m
8 ]
9 -t




COPYRIGHT

ENVIRONMENTAL INVESTIGATION SERVICES

CONSULTING ENVIRONMENTAL ENGINEERS

"
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ENVIRONMENTAL LOG
1/1
Environmental logs are not to be used for geotechnical purposes
Client: INGHAM HEALTH RESEARCH INSTITUTE
Project: PROPOSED NEW BUILDING
L.ocation: 1 CAMPBELL STREET, LIVERPOOL,
Job No, EZ23302K Method: EZY PROBE R.L. Surface:
Date: 23-10-08 Datum:
Logged/Checked by: B.S./;@/’
[72)
5 3
[ fud [
g = o | 8| ¢ Lol 2| £
3 - X £ £ g - é DESCRIPTICN 2 é E’ ]:{; g & % Aemarks
[l €= = e &5 5 = £
S Ll 3 | B o5 |Ed 225 55|28
G ¢ [Oddn & a G | 5C AR - R
DRY ON ¢ PAVERS: 50 mm.t.
COMPLE NN FILL: Sand, fine to medium grained, D =gt NO RECOVERY OF
-TiON T 5 brown, JANNE - | _\MATERIALS
| 888 - | \CONCRETE: 116 mmut, JiMe>PL - :
CH FILL: sifty clay, medium to high MC<PL| -
R plasticity, brown with ironstone / -
0.5 gravel and igneous gravel.
' SILTY CLAY: high plasticity, red -
b brown, mottled orange brown and -
B light grey. L
1 I
= . SHALE: light grey, mottled red and Xw t A4 PUSH TUBE REFUSAL
B orange brown.,
1.8 END OF BOREHOLE AT 1.4m B
Z |-
2.5 L
3= -
3.5
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ENVIRONMENTAL INVESTIGATION SERVICES =ES

Borehole No.

ENVIRONMENTAL LOG

I

171

Environmental logs are not to be used for geotechnical purposes

Client: INGHAM HEALTH RESEARCH INSTITUTE

Project: PROPOSED NEW BUILDING
Location: 1 CAMPBELL STREET, LIVERPOOL,

Job No. E23302K Method: EZY PROBE R.L. Surface:
Date: 23-10-09 Datum:
Logged/Checked by: B.S./fi

o
[§7] -
= o c 5 A
g S e | _ 12| g ol zl &%
2 P 2 g - 3 DESCRIPTION v S| g8 E g Remarks
T o = -~ 2 o g 52 ¢ 25 S g
g =4 £ £ B EP R} & () =
28 oo ) I [= £ 28w LB e
a0 = o @ = = oL@
S o |nilng ] @ @ c 3L 53| &850
GIN I v Y ir a O | 20 ZO0S | Ha|rda
DRY ON o PAVERS: 50mm.t, -
COMPLE FILL: Sand, fine to medium grained, W et IF NO RECOVERY CF
-TION orange brown. / - . - MATERIALS
\CONCHETE: 110mmt. / MC<PL| - - APPEARS POORLY
FILL: Silty gravelly clay, low 1o COMPACTED (VERY
medium plasticity, dark grey, mottled LOW PUSH TUBE
05 ] light Brown to crange with ironstone, B RECOVERY)
5 igneous gravel and a trace of ash,
CL-CH| SiLTY CLAY: medium to high MC<PL
1 piasticity, red brown, mottled orange I~
brown with ironstone gravel.
" END OF BOREHOLE AT 1.5m
2 -
2.5 -
3 wnnd -
3.5
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ENVIRONMENTAL LOG
111
Environmental logs are not to be used for geotechnical purposes
Client: INGHAM HEALTH RESEARCH INSTITUTE
Project: PROPOSED NEW BUILDING
L ocation: 1 CAMPBELL STREET, LIVERPOOL,
Job No. E23302K Method: EZY PROBE R.L. Surface:
Date: 23-10-09 Datum:
Logged/Checked by: B.S./f4L.
w —
. - c 5
g 2 2 =1 8 5 =gl .2 &<
% - % § £ o o8 DESCRIPTION % 'SE _56) c E cé.;) Remarks
c = £ L ‘o o e Q - =
S LHdd 3 | B B ES E258 25883
G & iddn T a G |50 28z |G |TdE
DRY ON 0 PAVERS: 50mm.1.
COMPLE 7 FILL: Gravei, medium to coarse W APPEARS POORLY
-TION ] grained grey, /Imc<PL COMPACTED
l FILL: Silty sandy gravelly clay, low
1 plasticity, brown with gravel and
] with a trace of ash.
0.5
1 CL SILTY CLAY: medium plasticity, MC < PL -
orange brown, mottled red brown
’ with a trace of irenstone gravel.
o END OF BOREHOLE AT 1.5m
2 wd
2.5 1
3 —t
3.5
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ENVIRONMENTAL LOG

Environmental logs are not to be used for geotechnical purposes

[
I
(i

Borehole No.

o)

111

Client: INGHAM HEALTH RESEARCH INSTITUTE
Project: PROPOSED NEW BUILDING
{Location: 1 CAMPBELL STREET, LIVERPOOL,
Job No. E23302K Method: EZY PROBE R.L. Surface:
Date: 23-10-09 Datum:
Logged/Checked by: B.S./ﬂ&‘{
]
L -
5 T £ 5 a
£ = @ - | g 2 -2l _Z] 8=
z & 7 £ " 8 DESCRIPTION o 551 28 E o Remarks
to £ pa 2 | g& ER=-I- R g2
R £ 5|87 E5E| E0|ugs
25 |lidhe 3 B | £ |Es SE8| E5 (553
G |ba<dn @ a G |50 sz | |TEE
DRY ON PAVERS: 50mm.t.
COMPLE FILL: Sand, fine to medium grained, . NG RECOVERY
~TION _\orange brown. /
- | \CONCRETE; 120mm.L, /1 MC=PL -
) FILL: Sifty sandy gravelly clay, low
E to medium plasticity, brown mottled
0.5 red brown with igneous ironstone
5 and ash.
CH SILTY CLAY: high plasticity, orange | MC<PL - -
1 brown, mottled red brown with
l 4+ - ironstone gravel.
———1 - | SHALE: light grey, mottied red XW PUSH TUBE REFUSA
7.5 W\brown. /
i END OF BOREHOLE AT 1.48m
2M
2.6
3_
3 5
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P
TEITELETHE
G

Borehole No.

~J

11

Logged/Checked by: B.S./4/

Client: INGHAM HMEALTH RESEARCH INSTITUTE

Project: PROPOSED NEW BUILDING

Location: 1 CAMPBELL STREET, LIVERPOOL,

Job No. E23302K Method: EZY PROBE R.L. Surface:
Date: 23-10-09 Datum:

73]
(W3 -
= T = 50
g = a .| 2 g ol B 82
z P 2 E - 3 DESCRIPTION oS5t g2 E g Remarks
2 ~ e 2 | gE 52| g¢e c g
= @ 7 ZToE| el 55
38 o). © = & | k@ 22T e | B 2R
2 (] s ] It
5 & a9y & A & | 50O =Sz|ad|L&E
DRY ON ol PAVERS: 50mm.t,
COMPLE P55\ FILL: Sand, fine to medium grained, 1 ———/[ \NO RECOVERY
TION boo®ar_ = | \red brown. A -
- \CONCRETE: 100mm.t. / - -
3 FILL: Sifty clay, low plasticity, dark
4 grey with ironstone, igneous gravel
| and with a trace of ash.
0.8 VERY LOW SAMPLE
] RECOVERY
CH | SILTY CLAY: high plasticity, crange | MC<PL| - - VERY .OW SAMPLE
1 brown, mottled brown. RECOVERY
" END OF BOREHOLE AT 1.5m
2_
2.5
3_
35
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CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

ABN 17 003 550 801

REPORT EXPLANATION NOTES

INTRODUCTION

These notes have been provided to amplify the
geotechnical report in regard to classification methods, field
procedures and certain matters relating to the Comments
and Recommendations section, Not all notes are necessarily
relevant to all reports.

The ground is a product of continuing natural and man-
made processes and therefore exhibits a variety of
characteristics and properties which vary from place to
place and can change with time. Geotechnical engineering
involves gathering and assimilating limited facts about these
characteristics and properties in order to understand or
predict the hehaviour of the ground on a particular site
under certain conditions. This report may contain such
facts obtained by inspection, excavation, probing,
sampling, festing or other means of investigation. If so,
they are diractly relevant only to the ground at the place
where and time when the investigation was carried out.

DESCRIPTION AND CLASSIFICATION METHODS

The methods of description and classification of soils and
rocks used in this report are based on Australian Standard
1726, the SAA Site Investigation Code. In general,
descriptions cover the following properties ~ soil or rock
type, colour, structure, strength or density, and inclusions.
Identification and classification of soil and rock involves
judgement and the Company infers accuracy only to the
extent that is common in current geotechnical practice,

Soil types are described according to the predominating
particle size and behaviour as set out in the attached
Unified Soll Classification Table qualified by the grading of
other particles present (eg sandy clay) as set out below:

Soil Classification Particle Size

Clay less than 0.002mm
Sift 0.002 to 0.06mm
Sand 0.06 to 2mm
Gravel 2 to 80mm

MNon-cohesive soils are classified on the basis of relative
density, generally from the results of Standard Penetration
Test (SPT) as below:

Cohesive soils are classified on the basis of strength
{consistency} either by use of hand penetrometer,
laboratory testing or engineering examination, The strength
terms are defined as follows,

. Unconfined Compressive
Classification Strongth kPa
Very Soft less than 28
Soft 25 - 50
Firm 50 - 100
Stiff 100 -~ 200
Very Stiff 200 - 400
Hard Greater than 400
Friable Strength not attainable
- 50il crumbles

Standard Shoats\Roport Explsnsilen Notas
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Relative Density ?b?:wfla‘égxzm
Very loose less than 4
Loose 4-10

Medium dense 10 - 30

Dense 30 - 6O

Very Dense greater than 50

Rock types are classified by their geological names,
together with descriptive terms regarding weathering,
strength, defects, ete. Where relevant, further information
regarding rock classification is given in the text of the
report. In the Sydney Basin, 'Shale’ is used to describe
thinly bedded to laminated siltstone.

SAMPLING

Sampling is carried out during drilling or from other
excavations to allow engineering eoxamination (and
laboratory testing where required) of the soil or rock,

Disturbed samples taken during drilling provide information
on plasticity, grain size, colour, moisture content, minor
constituents and, depending upon the degree of
disturbance, some information on strength and structure.
Bulk samples are similar but of greater volume required for
some test procedures.

Undisturbed samples are taken by pushing a thin-wailed
sample tube, usually 50mm diameter (known as a USQ),
into the soil and withdrawing it with a sample of the soil
contained in a relatively undisturbed state. Such samples
yield information on structure and strength, and are
necessary for laboratory determination of shear strength
and compressibility,  Undisturbed sampling is generally
effective only in cohesive soils.

Details of the type and method of sampling used are given
on the attached logs.

INVESTIGATION METHODS

The following is a brief summary of investigation methods
currently adopted by the Company and some comments on
their use and application. All except test pits, hand auger
drilling and portable dynamic cone penetromaters require
the use of a mechanical drilling rig which is commonly
mounted on a truck chassis.
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Test Pits: These are normally excavated with a backhoe or
a tracked excavatot, allowing close examination of the
insitu soils if it is safe to descend into the pit. The depth of
penetration is limited to about 3m for a backhoe and up to
6m for an excavator. Limitations of test pits are the
problems associated with disturbance and difficulty of
reinstatement and the consequent sffects on close-by
structures. Care must be taken if construction is to be
carried out near fest pit locations to ecither properly
recompact the backfilt during construction or to design and
construct the structure so as not to be adversely affected
by poorly compacted backfill at the test pit location,

Hand Auger Drilling: A horghole of 50mm fo 100mm
diameter is advanced by manually operated eguipment,
Premature refusal of the hand augers can occur on a variety
of materials such as hard clay, gravel or ironstone, and
does not necessarily indicate rock level.

Continuous Spiral Flight Augers: The borehole is advanced
using 76mm to 118mm diamster continuous spiral fiight
augers, which are withdrawn at intervals to allow sampling
and insitu testing. This is a relatively economical means of
drilfing in clays and in sands above the water table,
Samples are returned to the surface by the flights or may
be collected after withdrawal of the auger flights, but they
can he very disturbed and layers may hecome mixed.
Information from the auger sampling las distinct from
specific sampling by SPTs or undisturbed samples) is of
relatively lower reliability due 1o mixing or softening of
samples by groundwater, or uncertainties as to the original
depth of the samples. Augering below the groundwater
table is of sven lesser reliability than augering above the
water table.

Rock Augering: Use can be made of a Tungsten Carbide
{TC) bit for auger drilling into rock to indicate rock quality
and continuity by variation in drilling resistance and from
axamination of recovered rock fragments. This method of
investigation is quick and relatively inexpensive but provides
only an indication of the likely rock strength and predicted
values may be in error by a strength order. Where rock
strengths may have a significant impact on construction
feasibility or costs, then further investigation by means of
cored horeholes may be warranted.

Wash Boting: The borehols is usually advanced by a rotary
bit, with water being pumped down the drill rods and
returned up the annulus, camrying the drill cuttings.
Only major changes in stratification can be determined from
the cuttings, together with some information from “feel”
and rate of penetration.

Mud Stabilised Drilling: Either Wash Boring or Continuous
Core Drilling can use drilling mud as a circulating fluid to
stabilise the borehote, The term ‘mud’ encompasses a
range of products ranging from bentonite to polymers such
as Revert or Biogel. The mud tends to mask the cuttings
and reliable identification is only possible from intermittent
intact sampling {eg from SPT and UB0 samples} or from
rock coring, etc.

Standsrd Shosts\Raport Expinnotlon Notes
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Continuous Core Drilling: A continuous core sample Is
obtained using a diamond tipped core barel. Provided full
core recovery is achisved {which is not always possible in
very low strength rocks and granular soils), this technique
provides a very reliable {but relatively expensive) method of
investigation. In rocks, an NMLC triple tube core barrel,
which gives a cora of about 50mm diameter, is usually
used with water flush. The length of core rocovered is
compared to the lengih drilled and any length not recovered
is shown as CORE LOSS. The location of losses are
determined on site by the supervising engineer; where the
location is uncertain, the loss is placed at the top end of the
drilt run.

Standard Penetration Tests: Standard Penefration Tests
{SPT) are used mainly in non-cohesive soils, but can also be
used in cohesive soils ag a means of indicating density or
strength and also of obtaining a relatively undisturbed
sample. The test procedure is described in Australian
Standard 1289, "Methods of Testing Soils for Engineering
Purposes” ~ Test F3.1,

The test is carried out in a horehole by driving a 50mm
diameter split sample tube with a tapered shoe, under the
impact of a 63kg hammer with a free fall of 760mm. [t is
normal for the tube to he driven in three successive
150mm increments and the ‘N’ value is taken as the
number of blows for the last 300mm. In dense sands, very
hard clays or weak rock, the full 450mm penetration may
not be practicable and the test is discontinued.

The test results are reported in the following form;:

o In the case where full penetration is obtained with
successive blow counts for each 150mm of, say, 4, 6
and 7 blows, as

N =13
4,8,7

e In a case where the test is discontinued short of full
penatration, say after 15 blows for the first 150mm and
30 blows for the next 40mm, as
N>30
15, 30/40mm

The results of the test can be related empirically fo the
engineering properties of the sail,

Occasionally, the drop hammer is used to drive 50mm
diametar thin walled sample tubes {US0} in clays. In such
ciroumstances, the test results are siown on the borehole
logs in brackets.

A modification to the SPT test is where the same driving
system is used with a solid 60° tipped steel cone of the
same diameter as the SPT hollow sampler, The solid cone
can be continuously driven for some distance in soft clays
or loose sands, or may he used where damage would
otherwise occur to the SPT. The results of this Solid Cone
Penetration Test {SCPT} are shown as "No” on the borehole
logs, together with the number of blows per 150mm
penetration.
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Static Cone Penetrometer Testing and Interpretation: Cone
penetrometer tosting (sometimes referred to as a Dutch
Cone) described in this report has been carried out using an
Electronic Friction Cone Penetrometer (EFCP), The test is
described in Australian Standard 1289, Test Fb.1.

in the tests, a 38mm diameter rod with a conical tip is
pushed continuously into the soil, the reaction being
provided by a specially designed truck or rig which is fitted
with an hydraulic ram system. Measurements are made of
the end bearing resistance on the cone and the frictional
resistance on a separate 134mm long sleeve, immediately
behind the cone, Transducers in the tip of the assembly
are electrically connected by wires passing through the
centre of the push rods to an amplifier and recorder unit
mounted on the control truck.

As penetration occurs lat a rate of approximately 20mm
per second) the information Is output as incremental digital
records every 10mm. The results given in this report have
baen plotted from the digital data.

The information provided on the charts comprise:

s Cone resistance - the actual end bearing force divided
by the cross sectional area of the cone — expressed in
MPa.,

o Sleeve friction — the frictional force on the sleeve
divided by the surface area — expressed in kPa.

o Friction ratio ~ the ratio of sleeve friction to cone
resistance, expressed as a percentage.

The ratios of the sleeve resistance to cone resistance will
vary with the type of soill encountered, with higher relative
friction in clays than in sands. Friction ratios of 1% to 2%
are commonly encountered in sands and occasionally very
soft clays, rising to 4% to 10% in stiff clays and peats.
Soil deseriptions based on cone resistance and friction
ratios are only inferred and must not be considered as
exact.

Correlations between EFCP and SPT values can be
developed for both sands and clays but may be site
specific.

Interpretation of EFCP values can be made to empirically
derive modulus or compressibility values to allow
calcutation of foundation settlements.

Stratification can be inferred from the cone and friction
traces and from experience and information from nearby
horeholes stc, Where shown, this information is presented
for generat guidance, but must be regarded as interpretive.
The test method provides a continuous profile of
enginesring properties but, where precise information on
soil classification is required, direct drilling and sampling
may be preferable.

Portable Dynamic Cone Penetrometers: Portable Dynamic
Cone Penetrometer {DCP) tests are carried out by driving a
rod into the ground with a sliding hammer and counting the
blows for succassive 100mm increments of penetration.

Stondard Skaots\flepest Explanotion Notos
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Two relatively similar tests are used:

s Cone penetrometer {commonly known as the Scala
Penctrometer) — a 18mm rod with a 20mm diameter
cone end Is driven with a 9kg hammer dropping 510mm
{AS1289, Test F3.2). The test was daveloped initially
for pavement subgrade investigations, and correlations
of the test resuits with California Bearing Ratio have
been published by various Road Authorities.

o Perth sand penetrometer — a 18mm diameter flat ended
rod is driven with a 9kg hammer, dropping 600mm
{AS1289, Test F3.3). This test was developed for
testing the density of sands (originating in Perth) and is
mainty used in granular soils and filling,

LOGS

The borehole or test pit logs presented herein are an
enginearing and/or geological interpretation of the sub-
surface conditions, and their reliability will depend to some
extent on the frequency of sampling and the method of
drilling or excavation. Ideally, continuous undisturbed
sampling or core drilling will enable the most refiable
assessment, but is not always practicable or possible o
justify on economic grounds. In any case, the boreholes or
test pits represent only a very small sample of the total
subsurface conditions.

The attached explanatory notes define the terms and
symbols used in preparation of the logs.

interpretation of the information shown on the logs, and its
application to design and construction, should therefore
take into account the spacing of boreholes or test pits, the
method of drilling or excavation, the frequency of sampling
and festing and the possibility of other than “straight ling”
variations between the boreholes or test pits. Subsurface
conditions between bhoreholes or test pits may vary
significantly from conditions encountered at the borehole or
test pit locations.

GROUNDWATER

Where groundwater levels are measured in boreholes, there
are several potential problems:

o Although groundwater may be present, in low
permeability soils it may enter the hole slowly or
perhaps not at all during the time it is left open.

o A localised perched water table may lead {0 an
errongous Indication of the true water table,

s Water table levels will vary from time to time with
seasons or recent weather changes and may not be the
same at the time of construction.

» The use of water or mud as a drilling fluid will mask any
groundwater inflow. Water has to be blown out of the
hole and drilling mud must be washed out of the hole or
‘reverted’ chemically if water observations are to be
made.

Prgs 3ot 4



More reliable measurements can be made by Installing
standpipes which are read after stabilising at intervals
ranging from several days to perhaps weeks for low
permeability soils.  Piezometers, sealed in a particular
stratum, may be advisable in low permeability soils or
where there may be interference from perched water tables
or surface water.

FILL

The presence of fill materials can often be determined only
hy the inclusion of foreign objects (eg hricks, steel etc) or
by distinctly unusual colour, texture or fabric. Identification
of the extent of fill materials will also depend on
investigation methods and frequency. Where natural soils
similar to those at the site are used for fill, it may be
difficult with limited festihg and sampling to reliably
determine the extent of the fill,

The presence of fill materials is usually regarded with
caution as the possible variation in density, strength and
material type is much greater than with natural soil
deposits. Consequently, there is an Increased risk of
adverse engineering characteristics or behaviour. If the
volume and quality of fill is of importance to a project, then
frequent test pit excavations are preferable to boreholes.

LABORATORY TESTING

l.ahoratory testing is normally carried out in accordance
with Australian Standard 1289 ‘Methods of Testing Soil for
Engineering Purposes’, Details of the test procedure used
are given on the individual report forms.

ENGINEERING REPORTS

Engineering reports are prepared by qualified personnet and
are based on the information obtained and on current
engineering standards of interpretation and analysis. Where
the report has been prepared for a specific design proposal
{eg. a three storey building) the information and
interpretation may not be relevant if the design proposal is
changed {eg to a twenty storey building). If this happens,
the company wili be pleased to review the report and the
sufficiency of the investigation work.

Every care is taken with the report as it relates fo
interpretation of subsurface conditions, discussion of
geotechnical aspecis and recommendations or suggestions
for design and construction. However, the Company
cannot always anticipate or assume responsibility for:

e Unexpected varations in ground conditions - the
potential for this will be partially dependent on borehole
spacing and sampling frequency as well as investigation
technique.

+ Changes in policy or interpretation of policy by statutory
authotities.

¢ The actions of persons or contractors responding to
commercial pressures.

If these occur, the company will be pleased to assist with
investigation or advice to resolve any problems occurring.

Standard Shoots\fopoit Explanation Notos
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SITE ANOMALIES

In the event that conditions encountered on site during
consfruction appear to vary from those which were
expectad from the information contained in the report, the
company requests that it immediately be notified. Most
problems are much more readily resolved when conditions
are exposed that at some later stage, well after the evant.

REPRODUCTION OF INFORMATION FOR CONTRACTUAL
PURPOSES

Attention is drawn to the document ‘Guidelines for the
Provision of Geotechnical Information in  Tender
Documents’, pubtished by the Institution of Engineers,
Austrafia.  Where information obfained from  this
investigation is provided for tendering purposes, it is
recommended that all information, including the written
report and discussion, be mades available. In circumstances
where the discussion or comiments section is not relevant
to the contractual situation, it may be appropriate to
prepare a specially edited document. The company would
be pleased to assist in this regard and/or to make additional
report copies available for contract purposes at a nominal
charge.

Copyright in all documents (such as drawings, borehole or
test pit logs, repoits and specifications) provided by the
Company shall remain the property of Jeffery and
Katauskas Pty Ltd. Subject to the payment of all fees due,
the Client alone shall have a licence to use the documents
provided for the sole purpose of completing the project to
which they relate. License to use the documents may he
revoked without notice if the Client is in breach of any
objection to make a payment to us.

REVIEW OF DESIGN

Where major civil or structural developments are proposed
or where only a limited investigation has been completed or
where the geotechnical conditions/ constraints are quite
complex, it is prudent to have a joint design review which
involves a senior geotechnical engineer,

SITE INSPECTION

The company will always be pleased to provide engineering
inspection services for geotechnical aspects of work to
which this report is related.

Requirements could range from:

i} a site visit to confirm that conditions exposed are no
worse than those interpreted, to

i} a visit to assist the contractor or other site personnel in
identifying various soilfrock types such as appropriate
footing of pier founding depths, or

il full time engineering presence on site.
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SOIL DEFECTS AND INCLUSIONS
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Jeffery and Katauskas Pty Lid

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS
ABN 17 003 550 801

LOG SYMBOLS

LOGCOLUMN. |- (SVMBOL, [* - T UDRFINGTION
Groundwater Record Standing water level. Time dalay following completion of drilling may ba shown.
__t:t';___.
me.,.. Extont of borehole collapse shortly after drilling.
%———- Groundwater seepage into borehole or excavation notad during drilling or excavation.
Samples ES Soit sampla taken over depth indicated, for environmental anaiysis.
Uso Undisturbed 50mm diameter tube sample taken ovor depth indicated.
DB Bulk disturbed sample taken over depth indicated.
Ds Small disturbed bag sample taken over depth indicated.
ASB Soil sample takan over depth indicated, for asbestos screening.
ASS Soil sample taken over depth indicated, for acid sulfate soil analysis,
SAL Soil sample taken over dapth indicated, for salinity analysis.
Field Tests N =17 Standard Ponetration Test {SPT) performed between depths indicated by lines. Individual figures
4,7, 10 show blows per 160mm penetration. ‘R’ as noted below,
Mo = 5 Solid Cone Penetration Test (SCPT) performed hetween depths indicated by lines. Individual figures
show blows per 150mm penatration for 80 degreo solid cona driven by SPT hammer. 'R’ refers to
7 apparent hammer refusal within the corresponding 150mm depth increment.
3R
VNS = 25 Vane shear reading in kPa of Undrained Shear Strength.
PID = 100 Photoionisation detactor reading in ppm {Seil sample headspaco test).
Moisture Condition MC>PL Moisture content estimated to be greater than plastic limit,
(Cohesive Soils) MC~PL Moistura content astimated to be approximately equal to plastic limit.
MC<PL Molsture contont estimated to be loss than plastic limit.
{Cohesionless Soils) D DRY - tuns freely through fingers.
M MOIST - doas not run freely but no free water visible on soil surface.
W WET - free water visible on seil surface.
Strength {Consistency} Vs VERY S8OFT - Unconfined compressive strength less than 25kPa
Cohesive Soils 8 SOFT - Unconfined compressive strength 25-50kPa
FIRM - Unconfined comproessive strength 50-100kPa
St STIFF - Unconfinad compressive strength 100-200%Pa
VSt VERY STiIFF - Unconfined compressive strength 200-400kPa
H HARD - Unconfined compressive strength groater than 400%Pa
{ ) Bracketad symbeol indicates estimated consistency based on tactile examination or other tests.
Density Index/ Relative Density Index (io} Range (%) SPT ‘N’ Value Rango {Blows/300mmj}
Depsitv {Cohesionless VL Very Lo0s6 <15 0.4
Solls] L Loose 15-35 4-10
MD Medium Dense 35-65 10-30
D Dense 65-85 30-50
VD Very Denss >85 >50
{ ) Bracketed symbol indicates astimated density basad on oase of drilling or other tests.
Hand Penetrometer 300 Numbers indicate individual test results in kPa on representative undisturbed material unless noted
Readings 250 otherwise.
Remarks N bit Hardened stesl "V’ shaped bit.
TC’ bit Tungsten carbide wing bit.
TGO Penetration of auger string In mm under static load of rig applied by drill head hydraulics without
rotation of augers,

Ref: Standard Shaotsil.og Symbols
Novembor 2007




Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

ABN 17 003 550 801

LOG SYMBOLS

ROCK MATERIAL WEATHERING CLASSIFICATION

Residual Soil

Extremely woathared rock

Distinctly weathered rock

Slightly weathered rock

Frosh rock

xXw

DW

SW
FR

Soil doveloped on extremsly weathored rock; the mass structure and substance fabric are no
longer evident; there is a large change in volurme but the soil has not been significantly
transportad,

Rock is weathered to such an extent that it has “soil” properties, ie it either disintegrates or can be
romoulded, in water.

Rock strength usually changad by woathering. The rock may be highly discoloured, usually by
ironstaining. Porosity may be increased by laaching, or may be decreased due to deposition of
weoathering produets in poras.

Rock is slightly discoloured but shows littls or no change of strongth from fresh rock.

Rock shows no slign of decomposition or staining.

ROCK STRENGTH

Rock strength is definad by the Point Lead Strength Index (ks 50} and refers to the strength of the rock substance in tho direction normal
to the bedding. The test procedure is described by the International Journal of Rock Mechanics, Mining, Sclence and Geomechanics.
Abstract Volume 22, No 2, 1985,

Extramely High:

Easily remoulded by hand to a material with soil properties.

0.03

May he crumbled in the hand. Sandstone is “sugary” and friable.
0.1

A piece of cote 180mim long ¥ 50mm dia. may he broken by hand and easily scored
0.3 with a knife. Sharp edges of core may be friable and break during handling.

A piece of cora 150mm long x 30mm dia. can be broken by hand with difficulty.
1 Readily scored with knife.

A plece of cora 150mm long x B0mm dia. core cannot be broken by hand, can be
3 slightly scratched or scored with knife; rock rings under hammaer.,

A pisce of cors 160mm long x 50mm dia. may he broken with hand-held pick after

more than ons blow. Cannot be scratched with pen knife; rock rings undar hammer,
10

A piece of core 150mm long x 50mm dia. is very difficult to break with hand-held
hammer. Rings when struck with a hammer,

ABBREVIATIONS USED IN DEFECT DESCRIPTION

XWs
Cr
60t

Bedding Plane Parting

Clay Seam
Joint
Planar
Undulating
Smooth
Rough
Ironstained

Extromely Weathered Seam
Crushed Seam
Thickness of defact in millimetres

Defect orlentations measured relative to the normal to the long coro axis
{io relative to horizontal for vartical holes}

Hof: Standard Shoats/Log Symbols
Novembor 2007
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Envirolah Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
enguiries@envirolabservices.com.ay
www.envirolabservices.com.au

CERTIFICATE OF ANALYSIS 34660

Client:

Environmental Investigation Services
PO Box 976

North Ryde BC

NSW 1670

Attention: Belinda Sinclair

Sample log in details:

Your Reference: E23302K, Liverpool
No. of samples: 15 Soils
Date samples received: 23/10/09
Date completed instructions received: 23/10/09

Analysis Details:

Please refer to the following pages for results, methadology summary and gquality control data.

Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments relating to the results.

Report Details:

Date results requested by: 30/10/09
Date of Preliminary Report: Not issued
Issue Date: 30/10/09

NATA accreditation number 2901, This document shall not be reproduced except in full.
This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISOAEC 17025,

Tests not covered by NATA are denoted with *,

Results Approved By:

A gl
Matt Mandfield Joshul Vim
Chemist Chenlig
Envirolab Reference: 34660 g@g% Page 1 of 18
‘s o e
Revision Ne: R 00 NATA
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Client Reference:

E23302K, Liverpool

vTPH & BTEX in Soit
Our Reference: UNITS 34660-1 34660-3 34660-5 34660-7 34660-9
Your Reference | wweeeeeeeeee RB1 RB2 RB3 RB4 RBS
Depth | e 0.3-0.4 0.3-0.4 0.2-0.3 0.2-0.9 0.2-0.35
Date Sampled 22/10/2009 2211072009 23/10/2009 23/10/2009 23/18/2009
Type of sample Sail Soil Soill Soil Soil
Date extracted - 26/110/2009 26/10/2009 26/10/2009 261012009 26/10/2009
Date analysed - 27/10/2002 27/106/2009 27/10/2009 27110/2009 27/10/2009
VvIPH Cs - Co mglkg <25 <25 <25 <25 <25
Benzene mglkg <0.5 <0.5 <0.5 <0.5 <0.5
Toluene mglkg <0.5 <0.5 <0.5 <0.5 <0.5
Ethylbenzene mg/kg <1.0 <1.0 <1.0 <1.0 <10
m+p-xylene mafkg <2.0 <2.0 <2.0 <20 <2.0
o-Xylene mg/kg <1.0 <10 <1.0 <1.0 <1.0
Surrogate aaa-Trifluorotoluene % 83 89 82 98 72
vTPH & BTEX in Soil
Our Reference: UNITS 34660-11 34660-13 34660-14 3466015
Your Reference | eeeeeemeeeees RB6 RBY FB1 DUP1
Depth ] e 0.3-0.7 0.2-09 - -
Date Sampled 23/10/2009 23/10/2009 23/10/2009 23/10/2009
Type of sample Sl Sail Soil Sl
Date extracted - 26/10/2002 26/10/2009 2611012009 26/10/2009
Date analysed - 27/10/2009 27/10/2009 27/10/2009 27/10/2009
vIPHCs - Co mg/kg <25 <25 {NA] <25
Benzene mgrkg <0.5 <0.5 <0.5 <0.5
Toluene ma/kg <0.5 <0.5 <0.5 <).5
Ethylbenzene mg/kg <1.0 <1.0 <1.0 <1.0
m+p-xylene mgrkg <2.0 <2.0 <2.0 <2.0
0-Xylene mglkg <1.0 <1.6 <1.0 <1.0
Surrogate aaa-Trifluorotoluene Y 90 74 89 109
Envirolab Reference: 34660 Page 2 of 18
Revision No: R 00
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Client Reference:

E23302K, Liverpool

sTPH in Soil (C10-C36)
Our Reference: UNITS 34660-1 34660-3 34660-5 34660-7 34660-9
Your Reference | cemeeeeeees RB1 RB2 RB3 RB4 RBS
Depth | e 0.3-04 0.3-0.4 0.2-0.3 $.2-09 0.2-0.35
Date Sampled 22/10/2009 2211012009 2311012009 2311072009 23M10/2009
Type of sample Soil Soil Sail Soil Soil
Date exiracted - 26/10/2009 26/10/2009 26/10/2009 26/10/2009 26/10/2009
Date analysed - 26/10/2009 26/10/2009 26/10/2009 26/10/2009 26/10/2009
TPHCw-C1s mglkg <50 <50 <50 <5{ <50
TPHCt5 - Cos mglkg <100 <100 <100 <100 <100
TPHCas - C3s mgfkg <100 <100 <100 <190 <100
Surrogate o-Terphenyl Y% 98 96 97 96 99
sTPH in Soil (C10-C36)
Our Reference: UNITS 34660-11 34660-13 34660-15
Your Reference [ e RB6 RB7 DUP14
Depth | e 0.3-0.7 0.2-0.9 -
Date Sampled 23/10/2009 23110/2008 23/10/2009
Type of sample Soil Sl Soil
Date extracted ~ 26/10/2009 26/10/12009 26M10/2009
Date analysed - 26/10/2009 26/10/2009 26/10/2009
TPH C1g- C14 malkg <5{ <50 <50
TPHCi5-Cas mafkg <100 <100 <100
TPH C29 - C36 mgikg <100 <100 <100
Surrogate o-Terphenyl % 95 98 96
Envirolab Reference: 34660 Page 3 of 18
Revision No: R 00
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Client Reference: E23302K, Liverpool

PAHSs in Soil
Qur Reference: UNITS 34660-1 34660-3 34660-5 34660-7 34660-9
Your Reference ] cemeemeeees RB1 RB2 RB3 RB4 RB5
Depth e 03-04 0.3-04 0.2-0.3 0.2-09 0.2-0.35
Date Sampled 22/10/2009 22110/2009 2310/2009 23/10/2009 2310/2009
Type of sample Soil Soil Soil Soil Soil
Date extracted - 26/10/2009 26/10/2009 26/10/2009 26/10/2009 26{10/2009
Date analysed - 26/10/2009 261012009 26/10/2009 26/10/2009 26/10/2009
Naphthalene mglkg <0.1 <01 <0.1 <{0.1 <0.1
Acenaphthylene mg/kg <0.1 <0.1 <0.1 <01 <01
Acenaphthene mgfkg <0.1 <0.1 <G.1 <01 <{0.1
Fluorene mg/kg <0.1 <0.1 <0.1 <0.1 <01
Phenanthrene mgikg <(.% <0.1 <0.1 <01 <{.1
Anthracene ma/kg <0.1 <0.1 <0.1 <G.1 <0.1
Fiuoranthene my/kg <0.1 <0.1 <0.1 <0.1 <01
Pyrene mgfkg <01 <0.1 <0.1 <01 <01
Benzo(ajanthracene mgfkg <0.1 <0.1 <0.1 <0.1 <0.1
Chrysene mgkg <01 <(0.1 <0.1 <0.1 <0.1
Benzo(b+k)fluoranthene mafkg <0.2 <(.2 <0.2 <0.2 <0.2
Benzo(a)pyrene mg/kg <0.05 <0.05 <0.05 <0.05 <(.05
Indenc{1,2,3-c,d)pyrene mgfkg <0.1 <6.1 <0.1 <0.1 <0.1
Dibenzo(a,h)anthracene mgfkg <C.1 <0.1 <0.1 <0.1 <0.1
Benzo(g.h.i)perylene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Surrogate p- Terphenyl-di4 % 137 139 134 133 139

Envirolab Reference: 34660
Revision No: R Q0
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Client Reference:

E23302K, lL.iverpool

PAHs in Sail
QOur Reference: UNITS 34660-11 34660-13 34660-15
Your Reference | semeeemeee- R36 R87 DUP1
Depth e 0.3-0.7 0249 -
Date Sampled 23/10/2009 23/10/2009 23/10/2009
Type of sample Sail Soil Soil
Date extracted - 26/10/2009 26/10/2009 26/10/2009
Date analysed - 26/10/2008 26/10/2009 2611072009
Naphthalene mgikg <01 <01 <1
Acenaphthylene mg/kg <Q.1 <0.1 <0.1
Acenaphthene mgrkg <0.1 <0.1 <0.1
Fiuorene mglkg <{.1 <Q.1 <0.1
Phenanthsene mgfkg <0.1 <0.1 <0.1
Anthracene mg/kg <0.1 <0.1 <0.1
Fluoranthene mg/kg <0.1 <0.9 <0.1
Pyrene mglkg <01 <01 <01
Benzo{alanthracene mgrkg <(.1 <0.1 <0.1
Chrysene mgikg <0.1 <0.1 <0.1
Benzo(b+k)fluoranthene mg/kg <0.2 <0.2 <0.2
Benzo(a)pyrene mgfkg <0.05 <0.05 <0.05
Indeno(1,2,3-c,d}pyrene mafkg <0.1 <0.1 <0.1
Dibenzo{a,h)anthracene maglkg <0.1 <01 <0.1
Benzo(g.h.ijperylene mgrfkg <0.1 <0.1 <0.1
Surrogafe p-Terphenyl-dis % 135 136 133
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Client Reference: E23302K, Liverpool
QOrganochlorine Pesticides in soil
Our Reference: UNITS 34660-1 34660-3 34660-5 34660-7 34560-9
Your Reference 1 weeememeeeee- RE1 R82 RB3 RB4 R85
Depth | e 0.3-0.4 0.3-0.4 0.2-0.3 0.2-0.9 0.2-0.35
Date Sampied 22{10/2009 22/10/2009 2311072009 23/10/2009 23/10/2009
Type of sampie Seit Soit Sail Sol Sail
Date extracted - 26/10/2009 26/10/2009 26/10/2009 26/10/2009 26/110/2009
Date analysed - 26/10/2009 26/10/2002 26/10/2009 26/10/2009 26/10/2009
HCB mgfkg <0.1 <{.1 <0.1 <0.1 <0.1
alpha-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
gamma-BHC mgfkg <0.1 <0.1 <(.1 <0.1 <0.1
heta-BHC mgrkg <0.1 <0.1 <0.1 <0.1 <0.1
Heptachlor mgikg <0.1 <0.1 <01 <0.1 <G.1
delta-BHC mg/kg <01 <0.1 <0.1 <0.1 <0.1
Aldrin mgfkg <0.1 <0.1 <(.1 <0.1 <0.1
Heptachlor Epoxide malkg <0.1 <0.1 <. <0.1 <0.1
gamma-Chlordane ma'kg <01 <0.1 <{.1 <0.1 <01
alpha-chlordane mygrkg <0.1 <0.1 <0.1 <01 <0.1
Endosulfan | mgikg <0.1 <0.1 <0.1 <{.1 <0.1
pp-DDE mgikg <0.1 <0.1 <0.1 <0.1 <01
Dieldrin mafkg <0.1 <0.1 <01 <04 <0.1
Endrin mg/kg <{.1 <0.1 <0.1 <0.1 <0.1
pp-DDD mgfkg <0.1 <0.1 <01 <0.1 <0.1
Endosulfan Ii malky <01 <0.1 <(.1 <0.1 <{0.1
op-DOT mgikg <C.1 <0.1 <0.1 <0.1 <0.1
Endrin Aldehyde ma/kg <0.1 <0.1 <01 <0.1 <0.1
Endosuifan Suiphate mg/kg <0.1 <01 <{.1 <0.1 <0.1
Methoxychlor malkg <0.1 <0.1 <0.1 <0.1 <G
Surrogate TCLMX % 95 G4 97 a1 92
Envirolab Reference: 34660 Page 6 of 18
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Client Reference: E23302K, Liverpool
Organochlorine Pesticides in soil
Our Reference: UNITS 34660-11 34660-13 34660-15
Your Reference | smmemeeee- RB& RB7 LBUP1
Depth | —mee- 0.3-0.7 0.2-0.9 -
Date Sampled 23/10/2009 23/10/2009 23/10/2009
Type of sample Soil Sail Soil
Date extracted - 26/10/2009 26/10/2009 26/10/2009
Date analysed - 26/10/2009 26/10/2009 26/10/2009
HCB mg/kg <0.1 <0.1 <0.1
alpha-BHC mg/kg <Q.1 <0.1 =<0.1
gamma-BHC mglkg <0.1 <0.1 <0.1
beta-BHC mglkg <0.1 <0.1 <0.1
Heptachlor mg/kg <{.1 <0.1 <0.1
delta-BHC mg/kg <01 <0.1 <0.1
Aldrin mglkg <0.1 <0.1 <0.1
Heptachlor Epoxide mgkg <0.1 <0.1 <0.1
gamma-Chlordans mgfg <01 <0.1 <0.1
aipha-chlordane mgikg <0.1 <0.1 <0.1
Endosuifan | ma/xg <B.1 <0.1 <0.1
pp-DDE mg/kg <0.1 <(.1 <0.1
Digldrir: ma/kg <0.1 <0.1 <0.1
Endrin mg/kg <01 <01 <0.1
pp-DRD mgfkg <0.1 <0.1 <0.1
Endosulfan || mg/kg <0.1 <0.1 <0.1
pp-DDT ma/kg <0.1 <0.1 <0.1
Endrin Aldehyde mg/kg <0.1 <0.1 <0.1
Endosulfan Sulphate ma/ky <0.1 <0.1 <0.1
Methoxychlor mgfkg <0.1 <{1 <0.1
Surrogate TCLMX % 41 96 89
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Client Reference: E23302K, Liverpool
Organophosphorus Pesticides
Our Reference: UNITS 34660-1 34660-3 34660-5 34660-7 34660-9
Your Reference | - RB1 RB2 RB3 RB4 RB5
Depth ] e 0.3-04 0.3-0.4 0.2-0.3 €.2-0.9 0.2-0.35
Date Sampled 221072009 22/10/2009 23/10/2009 23/10/2009 23M10/2009
Type of sample Soil Soil Seil Soil Soil
Date extracted - 26/10/2009 26/10/2009 26M0/2009 2611012009 26/10/2008
Date analysed - 26/106/2009 26/10/2009 26/10/2009 26/10/2009 26/10/200%
Diazinon mgfkg <0.1 <0.1 <0.1 <0.1 <0.1
Dimethoate mafkg <0.1 <0.% <01 <0.1 <01
Chlorpyriphos-methyl malkg <0.1 <0.1 <0.1 <01 <0.1
Ronne} mglkg <0.1 <0.1 <f.1 <0.1 <0.1
Chlorpyriphos mglkg <0.1 <01 <0.1 <(0.1 <0.1
Fenitrothion mg/kg <0.1 <0.1 <0.1 <0.1 <01
Bromephos-ethyl mglkg <0.1 <0.1 <0.1 <0.1 <01
Ethion mgikg <0.1 <0.1 <0.1 <01 <0.1
Surrogate TCLMX Y% 95 94 97 91 92
Organcphosphorus Pesticides
Our Reference: UNITS 34660-11 34660-13 34660-15
Your Reference | seeeeeeeeees RB6 RB7 DuP1
Depth | e 0.3-0.7 0.2-0.9 -
Date Sampled 23/10/2009 23/10/2009 23M10/2009
Type of sample Sail Sail Sail
Date extracted - 26/10/2009 26/10/2009 26/10/2000
Date analysed - 261102009 26/10/2009 26/10/2009
Diazinon mglkg <01 <0.1 <0.1
Dimethoate mgfkg <0.1 <0.1 <0.1
Chlarpyriphos-methyl markg <01 <01 <0.1
Ronnel mg/kg <0.1 <0.1 <1
Chlerpyriphos mafkg <0.1 <0.1 <0.1
Fenitrothion mg/ky <0.1 <0.1 <0.1
Bromophos-ethyl mafkg <0.1 <0.1 <01
Ethion mg/kg <0.1 <0.1 <01
Surrogate TCLMX % 91 96 89
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Client Reference: E23302K, Liverpool

PCBs in Seil
Our Reference: UNITS 34660-1 34660-3 34660-5 34660-7 34660-9
Your Reference | weevsienn RB1 RB2 RB3 RB4 RBS
Depth | eeeeeeeees 0.3-0.4 0.3-0.4 0.2-0.3 0.2-0.9 0.2-0.35
Date Sampled 22/10/2009 22110/2009 23/10/2009 23/10/2009 23M10/2009
Type of sample Soil Soit Sail Soil Soil
Date extracted - 26/10/2009 26/10/2009 26/10/2009 26/10/2009 26/10/2009
Date analysed - 26/10/2009 26/10/2009 26/10/2009 26/10/2009 26/10/2002
Arochlor 1016 mgikg <0.1 <0.1 <01 <{.1 <{.1
Arochlor 1232 mgikg <Q.1 <01 <D.1 <. <0.1
Arochior 1242 mgfkg <0.1 <01 <0.1 <0.1 <0.1
Arochior 1248 mglkg <0.1 <0.1 <0.1 <0.1 <0.4
Arochlor 1254 mglkg <0.% <0.1 <0.1 <(0.1 <{.1
Arochlor 1260 malkg <{.1 <0.1 <0.% <0.1 <01
Surrogate TCLMX % 95 94 97 91 92
PCBs in Soil
Our Reference: UNITS 34660-11 34660-13 34660-15
Your Reference | seeesemeeeoes RE6 RB7 DUs
Depth | e 0.3-0.7 0.2-0.9 -

Date Sampled 23/10/2009 23/10/2009 23/10/2009

Type of sample Soil Soil Soil

Date extracted - 26/10/2009 26/10/2009 26/10/2009

Date analysed - 26/10/2009 26/10/2009 26/10/2009

Arochlor 1016 mgtkg <0.1 <0.1 <0.1

Arochlor 1232 mg/kg <0.1 <C.1 <0.1

Arochlor 1242 mgfkg <01 <0.1 <0.1

Arochlor 1248 mglkg <0.1 <0.1 <0.1

Arochlor 1254 mglkg <0.1 <0.1 <0.1

Arochlor 1260 markg <01 <01 <0.1

Surrogate TCLMX % 9 96 89

Envirolab Reference: 34660
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Client Reference: E23302K, Liverpool
Acid Extractable metals in soil
Our Referenca: UNITS 34660-1 34660-3 34660-5 34660-7 34660-9
Your Reference | —memememeeee- RB1 RB2 RB3 RB4 RBS
021t S E— 0.3-0.4 0.3-0.4 0.2-0.3 0.2-0.9 0.2-0.35
Date Sampled 22/10/2009 2211072008 23/10/2009 23/10/2009 23/10/2009
Type of sample Soil Soit Soil Soil Soil
Date digested - 26/10/2009 26/10/2009 26/10/2009 26/10/2009 26/10/2009
Date analysed - 2711072009 27110/2009 27116/2009 2711072009 2111072009
Arsenic mafkg 14 8 14 12 9
Cadmium mgfkg <0.5 <0.5 <0.5 <0.5 <0.5
Chromium mg/kg 17 21 26 23 16
Copper malky 13 12 13 7 11
Lead mglkg 28 33 32 23 41
Mercury mg/kg <0.1 0.1 <01 <0.1 0.1
Nickel mgfkg 10 14 g 6 6
Zing malkg 160 25 34 18 65
Acid Extractable metals in soll
Qur Reference: UNITS 34660-11 34660-13 34660-15
Your Reference | ~ememememee- RB6 RB7 DU
Depth e 0.3-0.7 0.2-0.9 -
Date Sampied 2310/2009 23/10/2009 23/10/2009
Type of sample Soil Soil Sail
Date digested - 26/10/2009 26/10/2009 26/10/2009
Date analysed - 27110/2009 27102009 27/10/2009
Arsenic mgrkg i 12 12
Cadmium mg/kg <0.5 <(.5 <0.5
Chromium mafkg 20 19 21
Copper mg/kg & 18 12
Lead mg/kg 1% 83 34
Mercury mgikg <0.1 0.2 <0.1
Nickel mgikg 8 8 8
Zinc mgfkg 21 98 35
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Client Reference: E23302K, Liverpool
Moisture
Qur Reference: UNITS 34660-1 34660-3 34660-5 34660-7 34660-9
Your Reference | eeveeemeeeee RB1 RB2 RB3 R84 R85
Depth ] e 0.3-0.4 0.3-0.4 0.2-03 0.2-0.9 0.2-0.35
Date Sampled 2210/2009 22/10/2009 23/10/2009 23/10/2009 23/10/2009
Type of sample Soil Sail Sail Sail Sait
Date prepared - 26/10/2009 26/10/2009 26/10/2009 26/10/2009 26/10/2009
Cate analysed - 26/10/2009 26/10/2009 26/10/2009 26/10/2009 26/10/2009
Moisture % 18 14 16 15 19
Moisture
Qur Reference: UNITS 34660-11 34660-13 34660-15
Your Reference | emmemeeeeeee- RB6 RB7 BuUP1
Depth ] e 0.3-0.7 0.2-09 -
Date Sampled 23M10/2008 23/10/2009 23/10/2009
Type of sample Sail Soil Soit
Date prepared - 26/10/2009 26/10/2009 26/10/2009
Date analysed - 26/10/2009 26/10/2009 26/10/2009
Moisture % 19 19 19
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Client Reference: E23302K, Liverpool
Asbestos ID - soils
Our Reference: UNITS 346601 34660-3 34660-5 34660-7 34660-9
Your Reference RB1 RB2 RB3 RB4 RBS
Depth 0.3-0.4 0.3-04 0.2-0.3 0.2-0.9 0.2-0.35
Date Sampled 22/10/2009 221¢/2009 231102009 231072009 23/10/2009
Type of sample Soll Soil Soil Sail Sail
Date analysed - 30/10/2009 30/M10/2009 301012009 3016/2009 30/10/2009
Sample Description - 30g Soil 30g Soil 10g Soil 10g Soil 40q Soil &
Rocks
Asbestos 13 in soil - No asbestos No ashestos No asbestos No asbestos No ashestos
found at found at found at found at found at
reporting limit | repogting imit | reporting imit | reporting fimit | reporting limit
of 0.1g/kg of 0.1g/kg of 0.1g/kg of 0.1g/kg of G.1glkg
Trace Analysis - Respirable Respirable Respirabie Respirabie Respirable
fibres not fibres not fibres not fibres not fibres not
detected detected detected detected detected
Asbestos ID - soils
QOur Refergnce: UNITS 34660-11 34860-13
Your Reference RB6 RB7
Depth 0.3-0.7 0.2-0.9
Date Sampled 23/10/2009 23/10/2009
Type of sample Soil Soil
Date analysed - 30/10/2009 30/10/2009
Sample Descripticn - 8g Soit 5g Soil
Asbestos 1D in soil - No ashestos No asbestos
found at found at
reporting limit | reporting Fmit
of 0.1g/kg of 0.1g/kg
Trace Analysis - Respirable Respirable
fibres not fibres not
detected detected
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Client Reference: E23302K, Liverpool

Method 1D Methodology Summary

GC.16 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and frap GC-MS.
Water samples are analysed directly by purge and trap GC-MS.

GC.3 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichioromethane and analysed
by GC-FID.

GC.12 subset Soil samples are extracted with Dichloremethane/Acetone and waters with Dichloromethane and analysed by
GC-MS.

GC-5 Soil samples are extracted with dichloromeihane/acetone and waters with dichloromethane and analysed by

GC with dual ECD's.

GC.8 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by
GC with dual ECD's.

GC-6 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and anaiysed by
GC-ECD.
Metals.20 Determination of various metals by ICP-AES,
ICP-AES
Metais.21 Determination of Mercury by Cold Vapour AAS,
CV-AAS
LAB.8 Moisture content determined by heating at 105 deg C for a minimum of 4 hours.
AS4864-2004 Quaiitative identification of asbestos type fibres in bulk using Polarised Light Microscopy and Dispersion

Staining Technigues.

B,
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Client Reference:

E23302K, Liverpool

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Smi# | Duplicate resulis Spike Smit Spike %
Recovery
vIPH & BTEX in Soit Base il Duplicate It %RPD
Date extracted - 2611012 34660-5 26/10/2009 || 26/10/2009 LCS-1 26/10/2009
009
Date analysed - 2711072 34660-5 2710420091 27410/2009 LCS-1 271012009
609
vIPHCs - Co mglkg 25 GC.18 <25 34660-5 <251 <25 LCS1 93%
Benzene markg 0.5 GC.16 <0.5 34660-5 <05 <0.56 LCSA1 103%
Toluene mgfkg 0.5 GC.16 <0.5 34660-5 <05 <05 LCS-1 91%
Ethylbenzene mglkg 1 GC.16 <1.0 34660-5 <101 <10 LCS-1 72%
m+p-xylene ma/kg 2 GC.16 <2.0 34660-5 <2.0}<2.0 LCS-1 100%
0-Xylene mgikg 1 GC.16 <1.0 34660-5 <1.0]|«1.0 L.CS-1 6%
Surrogate Y% GC.16 90 34660-5 821 90| RPD: 9 .CS-1 99%
aaa-Triflucrotoluene
QUALITY CONTROL UNITS PQL METHOD Biank Duplicate Sm# | Duplicate resuits Spike Sm# Spike %
Recovery
sTPH in Soil (C10-C38) Base li Duplicate il %RPD
Date extracted - 26/10/2 34660-5 26/10/2008 || 26/10/2009 LCSA 26/10/2009
009
Date analysed - 2611072 34660-5 2611012009 |} 26M10/2009 LCS-1 26/10/2009
009
TPH C1o - Cia mgikg 50 GC.3 <50 34660-5 <50 || <50 LCS-1 81%
TPHCi15 - Ces mglkg 100 GC.3 <100 34660-5 <100 §| <100 LCS-1 93%
TPH C29 - Cas markg 100 GC3 <100 34660-5 <100 §| <100 LCS-1 0%
Surregate % GC.3 92 34660-5 97 {100 || RPD: 3 LCS-1 95%
o-Terphenyl
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate results Spike Smi# Spike %
Recovery
PAHs in Soil Base Il Duplicate | %hRFD
Date exiracted - 261012 34660-8 26/10/2009 || 26/10/2009 LCS-1 26/10/2009
009
Date analysed - 261012 34660-5 26/10/2009 || 26/10/2009 LCS-1 26/10/2009
009
Naphthalene mg/kg 0.1 GC.12 <0.1 34660-5 <0.1 ] <0.1 L.CS-1 101%
subset
Acenaphthylene mg/kg 0.1 GCA2 <0.1 346860-5 <0.11] <0.1 [NR] [NR]
subset
Acenaphthene mgikg 0.1 GC.12 <0.1 34660-5 0.1} <01 [NR} [NR)
subset
Fluorene mg/kg 01 GC.12 <0.1 34660-5 <0.1{ <0.1 LCS-1 90%
subset
Phenanthrene mgfkg 0.1 GC.12 <0.1 34660-5 <0.1 ] <0.1 LCS-1 98%
subset
Anthracene mglkg 0.1 GC.A2 <0.1 34660-5 <0.1[i<0.1 iNR] {NR}
subset
Flugranthene mgrkg 01 GC.12 <0.1 34660-5 <0.1 4 <0.1 LCS1 95%
subset
Pyrene mg/kg 0.1 GC.12 <0.1 34660-5 <0.1 ) <0.1 LCS1 100%
subset
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Client Reference:

E23302K, Liverpool

QUALITY CONTROL UNITS PCH. METHOD Blank Duplicate Sm# | Duplicate resuits Spike Sy Spike %
Recovery
PAHs in Soil Base It Duplicate il %RPD
Benzo{a)anthracene maikg 0.1 GC.12 <01 34660-5 <0.1 ] <0.1 [NR] [NR]
subset
Chrysene mgrkg 01 GC.12 <0.1 34660-5 <0.1]] <0.1 LCS1 105%
subset
Benzo{b+k}fluoranthene markg 0.2 GC.12 <0.2 34660-5 <02 <02 [NR] [NR]
subset
Benzo{a)pyrene mgikg 0.05 GC.12 <0.05 34680-5 <0.05 || <0.05 £CSH1 95%
subset
indeno(1,2,3-¢,d)pyrene mgiky 01 GC.12 <0.1 34860-5 <0.1] <0.1 [NR} [NR]
subset
Dibenzo(a,h)anthracene mgrkg 04 GC.12 <0.1 34660-5 <011 <01 [NR} [NR]
subset
Benzo{g,h,)perylene maikg 0.1 GC.12 <0.1 34660-5 <0.1]| <0.1 [NR] [NR]
subset
Surrogate % GC.12 134 34B80-5 134 132 ]| RPD: 2 LCSA 128%
p-Terphenyl-di4 subset
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duptlicate results Spike Smi Spike %
Recovery
Qrganochlorine Base Il Duplicate Il %RPD
Pesticides in sail
Date extracted - 26/10/0 34660-5 26/10/2009 || 26/10/2009 LCS1 26/10/08
9
Date analysed - 2611000 34660-5 26/10/2009 || 26/10/2009 LCS1 26/10/09
9
HCB mgfkg 0.1 GC-5 <0.1 34660-5 <0.11{} <0.1 [NR) [NR]
atpha-BHC mgfkg 0.1 GC-5 <0.1 34660-5 <0.1{} <0.1 LCS1 64%
gamma-BHC mgfkg 0.1 GC-5 <0.1 34660-5 <0.11} <0.1 [NR] [NR]
beta-BHC mgfkg 0.1 GC-5 <0.1 34860-5 Q.14 <01 LCS-1 68%
Heptachlor mglkg 0.1 GC-5 <0.1 34660-5 <0.1 14} <0.1 LCS-1 64%
delta-BHC mgikg 9.1 GC-5 <0.1 34660-5 <011} <0.1 [NR] [NR]
Aldrin mglkg 0.1 GC-5 <0.1 34660-5 <013 <0.1 LCS-1 62%
Heptachlor Epoxide mgikg 0.1 GC-5 <01 34660-5 <0.1§ <01 LCS-1 60%
gamma-Chicrdane mgfkg 0.1 GC-5 <0.1 34660-5 <0.114 <0.1 INR] [NRj
alpha-chlordane mglkg 0.1 GC-5 <0.1 34660-5 <Q.1 14| <0.1 {NR] [NR}
Endosulfan | mglkg 0.1 GC-5 <0.1 34660-5 <0.1 | <0.1 {NR} [NRi
pp-DDE mglkg 0.1 GC-5 <0.1 34660-5 <01 <0.1 LCS-1 66%
Dieldrin mgfky 0.1 GC-5 <0.1 34660-5 0.1 || <0.1 LCS-1 65%
Endrin mglkg 0.1 GC-5 <0.1 34660-5 <01 | <0.1 LC&-1 69%
pp-DDD mglkg 0.1 GC-5 <0.1 34660-5 <01 <01 LCS-1 63%
Endosutfan I mgfky 0.1 GC-5 <0.1 34660-5 <0.1 || <0.1 INR} {NR3
pp-DDT mgfkg 0.1 GC-5 <0.1 34660-5 <0.1 ]| <0.1 INR] INR}
Endrin Aldehyde matkg 0.1 GC-5 <0.1 34660-5 <0.7 || <0.1 [NR) INR}
Endosulfan Sulphate ma/kg 0.1 GC-5 <0.1 34660-5 <0.% || <0.1 LCS-1 69%
Methoxychlor mglkg 0.1 GC-5 <01 34660-5 <0.1 ] <0.1 [NR} INR}
Surrogafe TCLMX % GC-5 91 34660-5 97 || 93 || RPIx; 4 L.CS-1 91%
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Client Reference:

E23302K, Liverpool

QUALITY CONTROL, UNITS PQL METHOD Blank Duplicate Sm# | Duplicate results Spike Smi# Spike %
Recovery
Organophosphorus Base [ Duplicate Il %RPD
Pesticides
Date extracted - 2611010 34660-5 26/10/2009 1| 26/10/2009 LCS-1 26M10/0¢
g
Date analysed - 2610/ 34660-5 26/10/2009 }| 26/10/2009 LCS-1 26/10/09
g
Diazinon markg 0.1 GCB <0.1 34660-5 <0.1 [{ <01 INR] INR)
Dimethoate magfkg 0.1 GCB <0.1 34660-5 <01} <01 INR} INR]
Chlorpyriphos-methyl mglkg 0.1 GC.8 <0.1 34660-5 <0.1} <01 {NR} [NR]}
Ronnel malkg 0.1 GC.8 <01 34660-5 <0.1 4| <0.1 INR] NR]
Chiorpyriphos mg/kg 0.1 GC.8 <0.1 34660-5 <0.11] <01 LCs-1 77%
Fenitrothion mglkg 0.1 GC8 <01 34660-5 <0.1 || <0.1 LGS 68%
Bromophos-ethyi mgrkg 0.1 GC.8 <01 34660-5 <0.1 ] <0.1 [NR] [NR)
Ethion markg 0.1 GC.8 <Q.1 34660-5 <0.1 || <0.% LCS-i 95%
Surrogate TCLMX % GC.8 91 34660-5 971|934 RPD: 4 LCS-1 92%
QUALITY CONTROL UNITS PaL METHOD Blank Duplicate Smi# | Duplicate results Spike Sm# Spike %
Recovery
PCBs in Soil Base Il Duplicate I| %RPD
Date extracted - 28M0/0 34660-5 26012009 || 26/10/200% LCS-1 26/10/09
9
Date analysed - 26/10/0 34660-5 26/10/2009 || 26/10/2009 L.CS8-1 26/10/09
9
Arochlor 1016 malkg 0.1 GC-6 <0.1 34660-5 <01 || <0.1 INR] [NR)
Arochlor 1232 mglkg 0.1 GC-6 <0.1 34B60-5 <01 | <0.1 INR] BR]
Arochlor 1242 markg 0.1 GC-6 <0.1 34660-5 <0.1 ] <0.1 [NR] [NR]
Arochlor 1248 mgfkg 0.1 GC-6 <0.1 34660-5 <01 | <0.1 INR] NR]
Arochior 1254 mgtkg 0.1 GC-6 <0.1 34660-5 <01 ]} <0.1 L.CS-1 130%
Arachlor 1260 mafkg 0.1 GC-B <01 34660-5 <0.7 |} <0.1 INR] [NR)
Surrogate TCLMX % GC-6 o1 34660-5 97 |} 93 || RPD: 4 LCS-1 93%
QUALITY CONTROL UNITS PQL METHCD Blank Duplicate Sm# |Duplicate resuits Spike Smif Spike %
Recovery
Acid Exiractable metals Base |l Duplicate il %RPD
in soil
Date digested - 26000 34660-5 26/10/2009 || 26/10/2009 LCS-2 26/10/09
9
Date analysed - 27110/0 34660-5 271072009 |{ 27/10/2009 LCS-2 2710109
9
Arsenic mglkg 4 Metals.20 <4 34660-5 14| 121 RPD: 15 LCS-2 104%
ICP-AES
Cadmium mgfkg 0.5 Metals.20 <0.5 34660-5 <0.5 ] <0.5 LCS-2 108%
ICP-AES
Chromium malkg 1 Metals.20 <1 34660-5 2622 || RPD: 17 1082 107%
ICP-AES
Copper mgfkg 1 Metals.20 <1 34660-5 131 12 || RPD: 8 LCS-2 108%
ICP-AES
Lead ma/kg 1 Metale.20 <1 34660-5 32| 26 {| RPD: 21 LCS-2 107%
ICP-AES
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Client Reference:

E23302K, Liverpool

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate results Spike Sm# Spike %
Recovery
Acid Extractable metals Base il Duplicate Il %RPD
in soil
Mercury mg/kg 0.1 Metals.21 <0.1 34660-5 <0.1 [ <01 LC8-2 99%
CV-AAS
Nickel mgtkg i Metals.20 <1 34660-5 9} 8] RPD: 12 LCS-2 108%
ICP-AES
Zinc mgfkg 1 Metals.20 <1 34660-5 341127 || RPD: 23 LCS-2 108%
ICP-AES
QUALITY CONTROL UNITS PQL METHOD Blank
Moisture
Date prepared - 2610/2
609
Date analysed - 26/10/2
¢09
Moisture % 0.1 LAB.8 <0.10
QUALITY CONTROCL UNITS PQOL METHCD Blank
Asbestos 1D - soils
Date analysed - [NT}
Envirolab Reference: 34660 Page 17 of 18
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Client Reference: E23302K, Liverpool

Report Comments:

Asbestos was analysed by Approved Identifier: Matt Mansfield
INS: Insufficient sample for this test NT: Not tested  PQL: Practical Quantitation Limit <: less than  >: Greater than
RPD: Relative Percent Difference NA: Test not required LCS: Laboratory Control Sample NR; Not requested

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents,

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples.
Buplicate: This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

selected should be one where the anaiyte concentration is easily measurable.

Matrix Spike: A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix
spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist.
LCS {Laboratory Control Sample): This comprises either a standard reference material or a contrel matrix {such as a blank
sand or water) fortified with analytes representative of the analyte class. It is simply a check sample.

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a balch, of compounds
which are similar to the analyte of interest, however are not expected to be found in real samples.

Laboratory Acceptance Criteria:

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency
to meet or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matnx
spike recoveries for the sample batch were within laboratory acceptance crteria.

Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.
Matrix Spikes and L.CS: Generally 70-130% for inorganics/metals; 60-140% for organics and 10-140% for
SVOC and speciated phenols is acceptable. Surrogates: 60-140% is acceptable for general organics and 10-140% for

SVOC and speciated phenols.
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Envirolab Services Pty Lid

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067
ph 02 9810 6200 fax 02 9910 6201
enquiries@envirolabservices.com.au
www.envirolabservices.com.au

CERTIFICATE OF ANALYSIS 34660-A

Client:

Environmental Investigation Services
PO Box 976

North Ryde BC

NSW 1670

Attention: Belinda Sinclair

Sample log in details:

Your Reference: E23302K, Liverpool

No. of samples: Additional Testing on 4 Soils
Date samples received: 23/10/09

Date completed instructions received: 05/11/02

Analysis Details:

Please refer to the following pages for results, methodology summary and guality control data.

Samples were analysed as received from the client. Resuits relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
Please refer to the last page of this report for any comments refating to the results.

Report Details:

Date results requested by: 12011108
Date of Preliminary Report: Not issued
Issue Date: 9/11/09

NATA accreditation number 2901. This document shall not be reproduced except in full.
This document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with {ISOAEC 17025,

Tests not covered by NATA are denoted with *.

Results Approved By;

Operglions Manager
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Client Reference:

E23302K, Liverpool

vTPH & BTEX in Soil
Our Reference:

Page 2 of 17

34660-A-2 34660-A-4 34660-A-10 34660-A-12
Your Reference | --mememeee- RB1 RB2 RB5 RBS
Depth | e 1-1.1 0.5-0.95 1-1.2 0.9-1.1
Date Sampled 22/10/2009 22/10/2009 23/10/2009 23/10/2009
Type of sample Soit Soil Soil Soil
Date extracted - &/11/2008 6/11/2009 6/11/20C¢8 6/11/2009
Date analysed - 611172009 6/11/2009 6/11/2008 6/11/2063
vIPHCs - Co mgikg <25 <25 <25 <25
Benzene mgfkg <0.5 <Q.5 <0.5 <0.5
Toluene ma/kg <0.5 <0.5 <0.5 <0.5
Ethyibenzene mgikg <1.0 <1.¢ <1.0 <1.0
m+p-xyiene mgikg <2.0 <2.0 <2.0 <2.0
o-Xylene mg/kg <1.0 <1.0 <1.0 <1.0
Surrogate aaa-Trifluorotoluene % 91 100 93 100
Envirolab Reference:  34660-A
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Client Reference:

E23302K, Liverpool

sTPH in Soit (C10-C36)
Our Reference:

Page 3 of 17

UNITS 34660-A-2 34660-A-4 34660-A-10 34660-A-12
Your Reference | seeeseeeeeeen RB1 RBz2 RB5 RB&
Depth | e 1-1.1 0.5.0.95 1-1.2 0.9-1.1
Date Sampled 22/10/2009 2210/2009 234102009 23/10/2009
Type of sample Scil Soil Soil Sail
Date extracted - 6/11/2008 6/11/2009 6/11/2009 6/11/2009
Date analysed - 6/11/2009 6/11/2008 6/11/2009 6/11/2009
TPH C1o- C1s mgfkg <50 <50 <5{ <50
TPH Ci5- Cae mgfkg <100 <100 <100 <100
TPH Ca0- C3s mg/kg <100 <100 <100 <100
Surrogate o-Terphenyl % 95 88 87 87
o
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Client Reference:

E23302K, Liverpool

PAHSs in Soil
Our Reference: UNITS 34660-A-2 | 34660-A-4 | 34660-A-10 | 34660-A-12
Your Reference | —eeemmemeeee- RB1 RB2 RB& RB6
Depth | meeemeeeeee- 1-1.1 0.5-0.95 1-1.2 0.9-11
Date Sampled 22M108/2009 22/10/2009 23/10/2009 23/10/2009
Type of sample Soil Sail Soit Soil
Date extracted - 6/11/2009 6/11/2009 6/11/2009 6/11/2009
Date analysed - 6/11/2009 6/11/2009 6/11/2009 6/11/2009
Naphthalene mg/kg <0.1 <{.1 <Q.1 <0.%
Acenaphthylene mglkg <0.1 <0.1 <01 <C.%
Acenaphthene mglkg <0.1 <G,1 <0.1 <0.1
Fluorene mgrkg <0.1 <0.1 <0.1 <01
Phenanthrene myglkg <0.1 <0.1 <C.1 <0.1
Anthracene mg/kg <0.1 <0.1 <0.1 <0.1
Fluoranthene mgfxg <G.1 <0.1 <0.1 <0.1
Pyrene mgfig <01 <0.1 <0.1 <0.1
Benzo(a}janthracene mg/kg <0.1 <0.1 <0.1 <0.1
Chrysene mg/kg <0.1 <0.1 <0.1 <0.1
Benzo(b+k}flucranthene mg/kg <0.2 <().2 <0.2 <0.2
Benzo(a)pyrene mg/kg <0.05 <0.05 <0.05 <{0,05
Indeno(1,2,3-c.d)pyrene mglkg <0.1 <0.1 <(.1 <0.1
Dibenzo(a,h)anthracene ma/kg <0.1 <0.1 <0.4 <0.1
Benzo(g,h.ijperylene mglkg <0.1 <0.1 <Q,1 <(.1
Surrogate p-Terphenyl-di4 % 94 90 86 85
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Client Reference:

E23302K, Liverpool

Organochiorine Pesticides in soil
Our Reference: UNITS 34660-A-2 34660-A-4 34680-A-10 34660-A-12
Your Reference | seeeeeeeeeees RB1 RB2 RB5 RB6
Depth | e 1-1.1 0.5-0.95 112 0.9-1.1
Date Sampled 22110/2009 221072009 23/10/2009 23/10/2009
Type of sample Soil Soil Soit Sail
Date extracted - 6/11/2009 6/11/2009 6/11/2009 6/11/2009
Date analysed - 6/11/2009 6/11/2009 6/11/2008 6/11/2009
HCB mglkg <0.1 <0.1 <01 <Q.1
aipha-BHC mgtkg <0.1 <0.1 <0.1 <0.1
gamma-BHC mglkg <0.1 <01 <01 <0.%
beta-BHC matkg <().1 <0.1 <0.1 <0.4
Heplachior mglkg <0.1 <0.1 <01 <0.1
delta-BHC malkg <01 <0.1 <0.1 <0.1
Aldrin mglkg <0.1 <0,1 <0.1 <0.1
Heptachlor Epoxide malkg <0.1 <0.1 <0.1 <0.1
gamma-Chlordane mglkg <0.1 <0.1 <0.1 <0.1
alpha-chlordane mglkg <0.1 <0.1 <0.1 <0.1
Endosulfan | mg/kg <0.1 <01 <0.1 <G
pp-DDE myglkg <0.1 <0.1 <0.1 <0.1
Dieldrin mgkg <0.1 <0.1 <0.1 <0.1
Endrin mg/kg <(.% <Q.1 <0.1 <01
pp-DDD mg/kg <0.1 <{0.1 <0.1 <0.1
£ndosulfan I mg/kg <0.1 <Q.1 <0.1 <0.1
pp-DDT mg/kg <0.1 <f.1 <0.1 <0.1
Endrin Aldehyde mgfkg <0.1 <0.1 <0.1 <0.1
Endosulfan Sulphate mgfkg <0.1 <0.1 <0.1 <0.1
Methoxychlor mglkg <0.1 <0.1 <0.1 <0.1
Surrogate TCLMX % 140 122 118 131
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Client Reference:

E23302K, Liverpool

Organophosphorus Pesticides
Our Reference: UNITS 34660-A-2 34660-A-4 34660-A-30 34660-A-12
Your Reference | ceeeemeesene- RB1 RB2Z RB5 RB6
Depth ] emeeeeeen 1-1.1 0.5-0.95 1-1.2 0.9-1.1
Date Sampled 22/10/2009 22/10/2009 23102009 2311012009
Type of sample Soil Soil Sol Sail
Date extracted - 6/11/2009 6/11/2009 6/11/2009 6/11/2009
Date anatysed - 6/11/2009 6/11/2009 6/11/2009 6/11/2009
Diazinon mglkg <0.1 <01 <01 <0.1
Dimethoate mgfkg <01 <0.1 <0.1 <0.1
Chlorpyriphos-methyi mg/kg <0.1 <0.1 <01 <01
Ronne! mg/kg <0.1 <0.1 <(.1 <0.1
Chiorpyriphos mg/kg <0.1 <0.1 <0.1 <01
Fenitrothion mgfkg <0.1 <0.1 <0.1 <0.1
Bromophos-ethyl mgfkg <0.1 <0.1 <0.1 <{.1
Ethion mg/kg <0.1 <01 <01 <0.1
Surrogate TCLMX % 140 122 19 131
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Client Reference:

E23302K, Liverpool
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PCBs in Soil
Our Reference: UNITS 34660-A-2 34660-A-4 34660-A-10 34660-A-12
Your Reference | —ememememe- RB1 RB2 RBS RB6
Depth ] s 1-1.1 0.5-0.95 1-1.2 0.9-1.1
Date Sampled 2210/2009 221102009 231102009 23/10/2009
Type of sample Sail Soil Soil Soil
Date extracted - 6/11/2009 6/11/2009 6/11/2009 6/11/2009
Date analysed - 6/11/2009 6/11/2009 6/11/2009 6/11/2009
Arochlor 1016 mglkg <0.1 <0.1 <01 <0.1
Arochlor 1221* mglkg <0.1 <0.1 <G.1 <0.1
Arochlor 1232 malkg <01 <0.9 <0.1 <0.1
Arochlor 1242 malkg <0.1 <0.1 <01 <0.1
Arochlor 1248 mgfkg <0.1 <0.1 <0.1 <0.1
Arochlor 1254 mglkg <0.1 <0.1 <01 <0.1
Arochlor 1260 mglkg <01 <0.1 <0.1 <0.1
Surrogafe TCLMX % 140 122 119 131
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Client Reference:

E23302K, Liverpool

Acid Extractable metais in soil
Our Reference: UNITS 34660-A-2 34660-A-4 | 34660-A-10 | 34660-A-12
Your Reference | —memmemeeees RB1 RrB2 RB5 RB6
Depth  § ceeeneeeeses 1-11 0.5-0.95 1-1.2 0.9-1.1
Date Sampled 22/10/2009 22110/2008 23/10/2008 2310/2009
Type of sample Soil Soil Sail Soit
Date digested - 6/11/2009 6/11/2009 6/11/2009 6/11/2009
Date anatysed - 6/11/2009 6/11/2009 6/11/2009 6/11/2009
Arsenic mg/ky 17 15 16 16
Cadmium mgafkg <0.5 <0.5 <Q.5 <0.5
Chromium mg/kg 16 25 30 21
Copper markg 18 24 18 12
Lead mgfkg 12 17 20 14
Mercury mgikg <0.1 <0.1 <0.1 <{.1
Nicke! malkg 2 5 9 3
Zinc malkg 23 29 33 17
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Client Reference:

E23302K, Liverpool

Moisture
Qur Reference: UNITS 34680-A-2 34660-A-4 34660-A-10 34660-A-12
Your Reference ROEEEEEEEEES) RB1 RB2 RB5

Depth e 1-1.1 0.5-0.95 1-1.2 0.8.11
Date Sampled 22110/2009 22110/2009 23/10/2002 2310/2009

Type of sample Soil Soil Soill
Dale prepared - 6/11/2009 6/11/2009 6/11/2009 6/11/2009
Date analysed - 6/11/2009 6/11/2009 6/11/2009 6/11/2009

Moisture Y% 19 21 27
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Client Reference: E23302K, Liverpool

Method 1D Methodology Summary

GC.16 Soil samples are extracted with methanol and spiked into water prior to anaiysing by purge and trap GC-MS.
Water samples are analysed directly by purge and {rap GC-MS.

GC.3 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed
by GC-FiD.

GC.12 subset Soil sampies are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by
GC-MS.

GC-5 Soll samples are extracted with dichicromethane/acetone and waters with dichloromethane and analysed by

GC with dual ECD's.

GC.8 Soll samples are extracted with dichloromethane/acetone and waters with dichloramethane and analysed by
GC with duat ECD's.

GGC-6 Soil samples are extracted with dichloromethane/acetone and waters with dichioromethane and anatysed by
GC-ECD.
Metals.20 Determination of various metals by ICP-AES.
ICP-AES
Metals.21 Determiration of Mercury by Cold Vapour AAS.
CV-AAS
LAB.8 Moisture content determined by heating at 105 deg C for a minimum of 4 hours.

Envirolab Reference:  34660-A
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Client Reference:

E23302K, Liverpool

QUALITY CONTROL UNITS PQL METHOD Blank Guplicate Sm# | Duplicate results Spike Smif Spike %
Recovery
vIPH & BTEX in Soil Base il Duplicate il %RPD
Date extracted - 6/11/20 34680-A-2 6/11/2000 ] 6/11/2008 LCS4 6/11/2009
09
Date analysed - 6/11/20 34660-A-2 6/112008 1 6/11/2009 1LCS4 6/11/2009
09
vIPH Ce - Cg mygrkg 25 GC.16 <25 34660-A-2 <251} <25 LCS4 112%
Benzene mglkg 0.5 GC.16 <0.5 34660-A-2 <0.5 || <0.5 LCS4 82%
Toluene mafkg 0.5 GCA8 <0.5 34660-A-2 <0.5 || <0.5 LCS4 126%
Ethylbenzene mg/kg 1 GC.15 <1.0 34660-A-2 <10 <1.06 LCS4 122%
m+p-xylene mglkg 2 GC.18 <2.0 34660-A-2 <2.0| <2.0 LCS4 115%
o-Xylene mgfkg 1 GC.18 <1.0 34660-A-2 <t.0f «1.0 LCS4 116%
Surrogate % GC.18 106 34660-A-2 91| 80 |{ RPD: LCS-4 113%
aaa-Trifluorotoivene
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate resulls Spike Smi Spike %
Recovery
sTPH in Soil (C10-C36) Base Il Duplicate | %RPD
Date exiracted - 068/11/2 34660-A-2 6/11/2009(| 6/11/2009 LCS-1 06/11/2009
009
Date analysed - 061172 34660-A-2 6/11/2009 || 6/11/2009 LCS-1 06/11/2009
009
TPH Cio - C1s mgfkg 50 GC.3 <50 34660-A-2 <50 || <50 LCS1 97%
TPHC1s5- C2s mgfkg 100 GC.3 <100 34660-A-2 <100} <100 LCS-1 103%
TPHC29 - Cas mgfkg 100 GC.3 <100 34660-A-2 <100 }| <100 LCS-1 93%
Surrogafe % GC.3 90 34660-A-2 95|90 [ RPD: 5 LCS-1 88%
o-Terphenyi
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate results Spike Sm# Spike %
Recovery
PAHSs in Soil Base Il Duplicate | %RPD
Date extracted - 6/11/20 34660-A-2 6/11/2009 | 6/11/2009 LCS-1 6/11/2009
09
Date analysed - 6/11/20 34660-A-2 6/11/2009| 6/11/2009 LCS-1 6/11/2009
09
Naphthalene mgfkg 0.1 GC.12 <G.1 34660-A-2 <0.1 || <0.1 LCS1 98%
subset
Acenaphthylene mgikg 0.1 GC.12 <0.1 34660-A-2 <0.1 ]| <0.1 [NR} [NR]
subset
Acenaphthene mg/kg 0.1 GC.12 <0.1 34660-A-2 <0.1 | <0.1 [NR} [NR]
subset
Fluerene mgfkg 0.1 GC.12 <0.1 34660-A-2 <0.1 || <0.1 LCS-1 90%
subset
Phenanthrene mgfkg 0.1 GC.12 <0.1 34660-A-2 <0.1 || <0.1 LCS1 98%
subset
Anthracene mgfkg 0.1 GC.12 <0.1 34660-A-2 <0.1 || <0.1 [NR} [NR}
subset
Fluoranthene mg/kg 0.1 GC.12 <0.1 34660-A-2 <0.1 | <0.1 LC31 93%
subset
Pyrene mgfkg 0.1 GC.12 <(.1 34860-A-2 <0.1 [ <0.1 LCS-1 99%
subset
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Client Reference:

E23302K, Liverpool

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# |Duplicate resulis Spike Smit Spike %
Recovery
PAHs in Soil Base Il Duplicate Il %RPD
Benzo(alanthracene mgfkg 0.1 GC.12 <0.1 34660-A-2 <Q.1 || <0.1 {NR] [NR}
subset
Chrysene mafkg 01 GC.12 <0.1 34660-A-2 <0.1 [} <0.1 LCS-1 103%
subset
Benzo(b+k)lucranthene mgfkg 0.2 GC.12 <0.2 34660-A-2 <0.2|}<0.2 [NR] {NR]
subset
Benzo(a)pyrene mglkg 0.05 GC12 <0.05 34660-A-2 <0.05 | <0.05 LCS-1 90%
subset
tndeno{1,2,3-c.d)pyrene mglkg 0.1 GC.12 <0.1 34660-A-2 <0.1]] <0.1 [NR} INR]
subset
Dibenzo(a,h)anthracene mg/kg 0.1 GCA2 <0.1 34660-A-2 <0.1 | <G.1 [NR] {NR]
subset
Benzo(g,h,i)perylene mgikg 0.1 GC.Az2 <Q.1 34660-A-2 <0.1 | <0.1 INR] [NR}
subset
Surrogate % GCA2 85 34660-A-2 94 || 91 || RPD: 3 LCS1 82%
p-Terphenyl-dis subset
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate resulis Spike Sm# Spike %
Recovery
Organochlorine Base |l Duplicate Il %RPD
Pesticides in soil
Date extracted - 081172 34660-A-2 6/11/20091] 6/11/2009 LCS-4 06/11/2009
¢09
Date analysed - 06/11/2 34660-A-2 6/11/2008 )1 6/11/2008 LCS4 06/11/2009
0ce
HCB mgikg 0.1 GC-5 <0.1 34860-A-2 <0.1 [§<0.1 INR] [NR}
alpha-BHC mg/kg 041 GC-5 <0.1 34660-A-2 <01 ]} <0.1 LCS4 139%
gamma-BHC mglkg 0.1 GC-5 <0.1 34B60-A-2 <0.1]| <0.1 [NR] [NR]
beta-BHC mglkg 0.1 GC-5 <0.1 34660-A-2 <0.1 ] <0.4 LCS-4 140%
Heptachlor mgfkg 0.1 GC-5 <0.1 34660-A-2 <0.1] <0.1 LCS-4 99%
delta-BHC mg/kg 0.1 GC-5 <{.1 34660-A-2 <0.1]] <0.1 [NR] INR]
Aldrin ma/kg 0.1 GC-5 <0.1 34660-A-2 <0.1 ] <0.1 LCS-4 134%
Heptachlor Epoxide maikg 0.1 GC-5 <0.1 34660-A-2 <0.11] <0.1 LCS4 111%
gamma-Chlordane ma/kg 041 GC-5 <0.1 34660-A-2 <0.1 [} <0.1 iNR) [NR)
alpha-chlordane mgtkg 0.1 GC-5 <0.1 34660-A-2 <0.1 1} <01 INR] [NR]}
Endosulfan | mafkg 0.1 GC-5 <0.1 34660-A-2 <0.1 14} <0.1 INR} [NR]
pp-DDE mg/kg C.1 GC-5 <0.1 34660-A-2 <0.1 {| <0.1 LCS-4 124%
Dieldrin mglkg 0.1 GC-5 <0.1 34660-A-2 <0.1 || <0.1 L.CS-4 115%
Endrin mglkg 0.1 GC-5 <0.1 34660-A-2 <0.1 || <0.1 LC5-4 111%
pp-00D mg/kg 0.1 GC-5 <0.1 34660-A-2 0.1 |} <0.1 LCS-4 105%
Endosulfan Il mglfkg 0.1 GC-5 <0.1 34660-A-2 <0.1 [} <01 [NR] [NR}
pp-D0T mgfkg 0.1 GC-5 <0.1 34660-A-2 <0.7 |} <0.1 [NR] [NR}
Endrin Aldehyde mag/kg 0.1 GC-5 <0.1 34660-A-2 <0.1{] <0.1 [NR] [NR]
Endosulfan Sulphate mglkg 0.1 GC-5 <0.1 34660-A-2 <0.14| <0.% 1.C5-4 117%
Methoxychlor mgfkg 0.1 GC-5 <01 34660-A-2 <0.1 || <C.% [NR} {NR]
Surrogate TCLMX % GC-5 127 34660-A-2 140 1 133 || RPD: 5 LCS-4 133%
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Client Reference:

£23302K, Liverpool

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# |Duplicate results Spike Sm# Spike %
Recovery
Organophosphorus Base Il Duplicate | %RPD
Pesticides
Date extracted - 0611112 34660-A-2 6/11/2009 || 6/11/2009 LCS-4 06/11/2009
009
Date analysed - 061112 34660-A-2 6/11/2009] 6/11/2009 1.CS-4 06/11/2009
009
Diazinon mgfkg 0.1 GC.8 <0.1 34660-A-2 <0.1 | <0.1 INR] [NR)
Dimethoate mgfkg 0.1 GC.8 <0.1 34660-A-2 <01 || <0.1 [NR} [NR]
Chlorpyriphos-methyi mg/kg 0.1 clon:] <0.1 34660-A-2 <0.1 || <0.1 {NRj [NR]
Ronnel mgfkg 0.1 GC.8 <0.1 34660-A-2 <0.1 || <01 [NR} [NR]
Chlorpyriphos mg/kg G.1 GCc.8 <01 34660-A-2 <01 | <01 LCS-4 132%
Fenitrothion mgrkg c.1 GC.8 <01 34660-A-2 <01 [§ <0.1 LCS-4 124%
Bromcphos-ethyl mg/kg 6.1 GC.8 <G.1 34660-A-2 <Q.1|f <0.1 [NR] [NRj
Ethion mg/kg G.1 GC.8 <01 34660-A-2 <Q.1 [§ <01 LCS-4 134%
Surrogate TCLMX % GC.8 127 34660-A-2 1401 133 || RPD: 5 1.CS-4 135%
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate results Spike Sm# Spike %
Recovery
PCBs in Soil Base Il Dupticate It %RPD
Date extracted - os/11/2 34660-A-2 6/11/2009 |16/11/2009 LCS-4 06/11/2009
¢09
Date analysed - 06/M11/2 34660-A-2 6/11/2009 |} 6/11/2009 LCS-4 06/11/2009
009
Arochtor 1016 mg/kg 0.1 GC-6 <0.1 34660-A-2 <0.1 ]| <0.1 [NR] [NR}
Arochior 1221 mgfkg 0.1 GC-6 <0.1 34660-A-2 <0.1{[ <0.1 [NR) [NRj
Arochior 1232 mglkg 0.1 GC-6 <0.1 34660-A.2 <0.1]] <0.1 [NR] [NR)
Arochior 1242 malkg 01 GC-6 <(.1 34660-A-2 <01 <0.1 [NR] [NR]
Arochior 1248 mgtkg 0.1 GC-6 <0.1 34660-A-2 <0.1] <0.1 [NR] [NR]
Arochior 1254 mgikg 0.1 GC-6 <0.1 34660-A.2 <0.1{| <0.1 LCS4 9M%
Arochlor 1260 mafkg 0.1 GC-6 <0.1 34660-A-2 <0.1{ <0.1 [NR] [NR]
Surrogate TCLMX % GC-B 127 34660-A-2 140 || 133 (| RPD: 5 LCS4 116%
QUALITY CONTROL UNITS PQL METHCD Blank Duplicate Sm# | Duplicate resuits Spike Sm# Spike %
Recovery
Acid Extractable metals Base I Duplicate Il %RPD
in soil
Date digested - 061110 INT} [NT] LCS-4 0611109
9
Date analysed - 06/11/0 INT] [NT) LCS-4 06/11/09
9
Arsenic mg/kg 4 Metals.20 <4 [NT] [NT] LCS-4 105%
ICP-AES
Cadmium mgrkg 0.5 Metals.20 <(.5 [NT) [NT} .CS-4 104%
ICP-AES
Chromium mg/xg 1 Metais.20 <1 [NT] [NT} LCS-4 106%
ICP-AES
Copper mg/kg 1 Metals.20 <1 [NT] {NT} LCS-4 111%
ICP-AES
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Client Reference:

E23302K, Liverpool

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate results Spike Smi# Spike %
Recovery
Acid Extractable metals Base il Duplicate il %RPD
in soil
Lead mg/kg 1 Metals.20 <1 INT) [NT] LCS-4 103%
ICP-AES
Mercury mgikg 0.1 Metals.21 <0.1 INT) [NT) LCS-4 106%
CV-AAS
Nicket mgfkg 1 Metals.20 <i INT} [NT} LCS-4 107%
ICP-AES
Zinc mgfky 1 Metals.20 <1 [NT) [NT} 1L.CS-4 104%
ICP-AES
QUALITY CONTROL UNITS PQL METHOD Blank
Moisture
Date prepared - 06/11/2
009
Date analysed - 06/11/2
609
Moisture % 01 LAB.B <010
QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
vTPH & BTEX in Soil Base + Duplicate + %RPD
Date extracted - [NT) [NT] 34660-A-4 6/11/2009
Date analysed - [NT] [NT) 34660-A-4 6/11/2009
vIPHCs - Co mglkg [NT] [NT) 34660-A-4 94%
Benzene mgfkg {NT] {NT] 34660-A-4 72%
Toluene mgrkg [NT] {NT] 34660-A-4 108%
Ethylbenzene ma/kg [NTj [NT] 34660-A-4 104%
m+p-xylene ma/kg [NT} [NT} 34660-A-4 93%
o-Xylene mgfkg [NT} [NT3 34660-A-4 95%
Surrogate % [NT) [NT} 34660-A-4 107%
aaa-Trifluorotoluene
QUALITY CONTROL UNITS Dup. Smif Duplicate Spike Smi Spike % Recovery
sTPH in Soil (C10-C36) Base + Duplicate + %RPD
Date extracted - INT) INT] 34660-A-4 06/11/2009
Date analysed - [NT] INT) 34660-A-4 06/11/2009
TPHC10- C1a mgfkg [NT] [NT} 34660-A-4 95%
TPHCi5- Cas ma/fkg [NT) [NT} 34660-A-4 102%
TPH C29 - Cas mg/kg [NT) [NT) 34660-A-4 92%
Surrogate o-Terphenyi % [NT] [NT) 34660-A-4 87%
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Client Reference: E23302K, Liverpool

QUALITY CONTROL UNITS Dug. Smi# Dupiicate Spike Sm# Spike % Recovery
PAHs in Soil Base + Duplicate + %RPD
Date extracted - INT} [NT] 34660-A-4 6/11/2009
Date analysed " [NT] [NT] 34660-A-4 6/11/2009
Naphthalene mgkg [NT) [NT] 34660-A-4 9%
Acenaphthylene mg/kg [NT] [NT) [NR] [NR}
Acenaphthene mgikg [NT] [NT) [NR] [NR}
Fluorene mg/kg [NT] [NT) 34660-A-4 86%
Phenanthrene mgfig [NT] {NT] 34660-A-4 94%
Anthracene mg/kg [NT] INT] INR] [NR]
Fluoranthene mgikg [NT] NT] 34660-A-4 91%
Pyrene mg/xg NT] {NT] 34660-A-4 96%
Benzo(alanthracene mgfkg [NT} INT] [NR} [NR]
Chrysene mgfkg [NT} INT} 34660-A-4 98%
Benzo(b+k)fluoranthene mglkg [NT} [NT) [NR) {NR]
Benzo{a)pyrene mgfkg [NT} [NT) 34660-A-4 89%
Indeno(1,2,3-c.d)pyrene mg/kg [NT] [NT] [NR] INR]
Dibenzo(a,h)anthracene mg/kg [NT) [NT] [NR] iNR]
Benzo(g,h,perylene markg [NT] [NT] [NR] iNR)
Surrogate % [NT] [NT] 34660-A-4 81%
p-Terphenyi-d4
QUALITY CONTROL UNITS Dup. Smi# Duplicate Spike Sm# Spike % Recovery
Qrganochlorine Pesticides Base + Duplicate + %RPD
in soil
Date extracted - INT) [NT} 34660-A-4 06/11/2008
Date analysed - INT} [NT} 34660-A-4 06/11/2008
HCB markg INT] [NT} [NR] [NR]
alpha-BHC mgrkg [NT) [NT} 34660-A-4 121%
gamma-BHC mgikg [NT] [NT) INR] INR]
beta-BHC mgftkg [NT] [NT] 34660-A-4 137%
Heptachlor mgfkg [NT] [NT] 34660-A-4 113%
delta-BHC mgfkg [NT] {NT] [NR] [NR}
Aldrin mglkg [NT] {NT] 34660-A-4 117%
Heptachlor Epoxide mgrkg [NT} INT] 34660-A-4 100%
gamma-Chlordane mg/kg [MT} {NT] [NR] [NR]
alpha-chlordane mg/kg [NT} [NT} [NR] [NR]
Endosulfan | mgikg [NT} [NT] [NR] {NR]
pp-DDE mg/kg [NT) INT] 34660-A-4 113%
Dieldrin mgfkg [NT) [NT] 34660-A-4 104%
Endrin mgfg [NT) [NT) 34660-A-4 106%
op-DDD mg/kg [NT] INT] 34660-A-4 81%
Endosulfan I moskg [NT] INT] NR] [NR]
op-DDT mgfkg {NT] [NT] [NR] [NR]

Envirolab Reference:  34660-A
Revision No: R 01
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Client Reference:

E23302K, Liverpool

QUALITY CONTRCL UNITS Dup. Smit Duplicate Spike Smi# Spike % Recovery
Organachlorine Pesticides Base + Duplicate + %RPD
in soit
Endrin Aldehyde mgrkg [NT) {NT] [NR] [NR]
Endosulfan Sulphate mgtkg [NT] [NT} 34660-A-4 113%
Methoxychior mgfkg {NT] [NT} {NR] [NR]
Surrogate TCLMX % {NT} [NT} 34660-A-4 140%
QUALITY CONTROL UNITS Dup. Smi#t Duplicate Spike Smif Spike % Recovery
Organophosphorus Base + Duplicate + %RPD
Pesticides
Date extracted - [NT) fNT] 34660-A-4 06/11/2009
Date analysed - NT] INT] 34660-A-4 06/11/2009
Diazinen mgfkg {NT] [NT] INR] [NR}
Cimethoate marky INT] [NT) INR] [NR}
Chiorpyriphos-methyl mgfkg INT] [NT] [NR} INR}
Rornnet mgtkg [NT} [NT] [NR} NR]
Chlorpyriphos mg/kg [NT] [NT] 34660-A-4 120%
Fenitrothion mglky [NT) NT] 34660-A-4 109%
Bromophos-ethyl mgrkg [NF] [NT} {NR] [NR]
Ethion mg/kg [NT] [NT] 34660-A-4 123%
Surrogate TCLMX Yo [NT] [NT} 34660-A-4 123%
QUALITY CONTROL UNITS Dup. Smi#t Duplicate Spike Sm# Spike % Recovery
PCBs in Soil Base + Duplicate + %RPD
Date extracted - [NT} {NT] 34660-A-4 06/11/2009
Date analysed - {NT] INT] 34660-A-4 06/11/2009
Arochler 1016 mg/xg {NT] [NT} NR] [NR}
Arochior 1221* mg/kg iNT] [NT] [NR] INR}
Arochior 1232 mglkg {NT] [NT] [NR] {NR]
Arochlor 1242 mg/kg [NT} [NT) [NR] iNR]
Arochlor 1248 mgfkg [NT] [NT] [NR] INR]
Arochlor 1254 mg/kg [NT] [NT} 34660-A-4 92%
Arochlor 1260 matkg [NT] [NT} [NR} [NR}
Surrogate TCLMX % [NT] [NT) 34660-A-4 106%
Envirolab Reference:  34660-A

Revision No:

R 01

AGLEEDITED FOHR
TECHNICAL
COMPETENCE
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Client Reference: E23302K, Liverpool

Report Comments:

Asbestos was analysed by Approved |dentifier: Not applicable for this job
INS: Insufficient sample for this test NT: Nottested  PQL: Practical Quantitation Limit <: Lessthan > Greater than
RPD: Relative Percent Difference NA: Test not required LCS: Laboratory Control Sample NR: Not requested

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents,

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples.
Duplicate: This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

selected should be one where the analyte concentration is easily measurable.

Matrix Spike: A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix
spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist.
LCS (Laboratory Control Sample): This comprises either a standard reference material or a control matrix (such as a blank
sand or water) fortified with analytes representative of the analyte class. It is simply a check sample.

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds
which are similar to the analyte of interest, however are not expected to be found in real samples.

Laboratory Acceptance Criteria:

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency
to meet or exceed NEPM requirements. All samples are tested in balches of 20. The duplicate sample RPD and matnx
spike recoveries for the sample batch were within laboratory acceplance critenia.

Duplicates: <56xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.
Matrix Spikes and LCS: Generally 70-130% for inorganics/metals; 60-140% for organics and 10-140% for
SVOC and speciated phenols is acceptable. Surrogates: 60-140% is acceptable for general organics and 10-140% for

SVOC and speciated phenols.

Envirolab Reference:  34660-A
Revision No: R 01
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EziSearch Title Search Page 1 of 1

hiformation Provided Through T . tl S h LEAP Legal
Advance Legal Search Pty Ltd An Approved 1P1 NSH
Ph, 0297541590 Fax. 0297541364 1 e e arc Information Broker

LAND AND PROPERTY INFORMATION NEW SCUTH WALES - TITLE SEARCH

FOLIO: 3/596770

SEARCH DATE TIME EDITION NO DATE

12/8/2009 2:18 PM 3 2/71/72007

LAND
LOT 3 IN DEPOSITED PLAN 596770
AT LIVERPOOL
LOCAL GOVERNMENT AREA LIVERPOOL
PARISH OF ST LUKE COUNTY OF CUMBERLAND
TITLE DIAGRAM DP596770

FIRST SCHEDULE

HEALTH ADMINISTRAION CORPORATION (T ADZ23445)

SECOND SCHEDULE (2 NOTIFICATICNS)

1 LAND EXCLUDES MINERALS AND IS SUBJECT TC RESERVATIONS AND
CONDITIONS IN FAVOUR OF THE CROWN - SEE CROWN GRANT(S)
2 £E967835 EASEMENT FOR ELECTRICITY PURPOSES AFFECTING PART OF
THE LAND ABQVE DESCRIBED SHCWN SO BURDENED IN DP645792

NOTATIONS

UNREGISTERLED DEALINGS: NIL

*x+  END OF SEARRCH  ***

EIS - Liverpcol ALSP PRINTED ON 12/8/2009

# ANY ENTRIES PRECEDED BY AN ASTERISK DO NOT APPEAR ON THE CURRENT £DITION OF TITLE. WARNING: THE INFORMATION APPEARING UNDER NOTATIONS HAS NOT BEEN
FORMALLY RECORDED 1N THE REGISTER. ADYANCE LEGAL SEARCH PTY LTD CERTIFIES THAT THE INFORMATION CONTAINED IN THIS DGCUMENT MAS BEEN PROVIDED
ELECTRONICALLY BY THE REGISTRAR-GENERAL IN ACCORDANCE WITH SECTION 96B(2) OF THE REAL PROPERTY ACT, 1900

http://www.ezisearch.com.au/4DACTION/LPIProcessGenericSearch 12/08/2009
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SEARCH DATE'*:'
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Req:R283054 /Doc:DL A322344a /Rav:04- Jul 2007 /S8ts:NO.OK /Prt:iZ2-Aug-2009 14: 21 /Pgs:ALL /Seq:l of 1
Ref :ALSP /Src: M

e o o (|) TRANSFER Illl A ““M [N
Releas];c: ) 3.2 ' New South Wales
wwwlandsnsw.govau ‘ © " Real Property Act 1900

" PRIVACY NOTE: Section 31B of the Real Property Act 1900 (RP Act) authorises thel A D 2 2 3 44 5 N

by this form for the establishment and maintenance of the Real Propeﬂy‘ncx ‘negister. yection Y68 RPAct Teqliifés that
the Register is made available to any person for search upon payment of a feg, if any,

STAMPDUTY | Office of State Revenu use only : . NCw SUUTH WALES DUTY :
T . 26-G4-2007 0043465476012
. . SECTION OTHR LEGN-ORIGINAL
’ NO DUTY PAVRBLE
(A) FOUO OF THE 3/59677 .
REGISTER /596770
(B) LODGEDBY | I'pocument Name, Address or DX, Telephone, and LLPN if any TRAVERS & CO CODES
Cotlection : ' ‘
Col , ss?éme gtoassth Foor T
. 1% C . ng 3%, Sydney 2000
4N | LePrii3Ls pXsgoSyoney  ||ITW
Reference:]  Por  yecnrboc.. TOIPIONET 9262 58T | {Sheriff}
(C) TRANSFEROR Sydney South West Area Hea l‘th Service
(D) CONSIDERATION The transferor acknowledges receipt of the consideration of § 1.00 and as regards
(E) ESTATE - the above folio of the Register transfers to the transfets an estate in fee simple
(F} SHARE '
TRANSFERRED
(&)] ) Encumbrances (if applicable):
(H) TRANSFEREE Health Administation Corporation
ABN 45 100 538 161
- . TENANCY:
DATE '
) 1 certify that the person(s)-signing opposite, with whom Certified correct for‘the purposes of the Real Property
1 am personally acquainted or as to whose identity | am Act 1900 by the authorised officer named below,
otherwise satisfied, signed this instrument in my presence. _
Signature of witness:*" @%-w«»j - Signature of authorised of‘ﬁcer:er" h.m;...__;
. Y= . : Authorised officer's name: ?hael Hallace
Name of witness: e ool Authority of officer: . Lhief Executive
Address of witness: X Signing on behalf of: Sydney South West AHS
35 n\ ef\cu_*fe_o{ ) '
Banve ok
{ certify that the person(s} signing opposite, with whom Certified correct for the purposes of the Real Property
I am personally acquainted or as to whose identity | am Act’ 1900 by the authorised officer named below,

otherwise satisfied, signed this instrument in my presence.

» . ’ /)
Signawre of witness: . Signature of authorised officer: . l '

Patsy Cho

. . - s Autherised officer's name:
Name of witness: MW LA N—A:/ g5 Authority of officer: Ass. birector Assets

Address of witness: 4 § A 6y A’AJG“(.'?f ) Signing on behalfoft _Health Admin, Corporatim
LB rosar CH. Z06GS. ' S

ALL HANDWRITING MUST BE IN BLOCK CAPITALS. ' DEPARTMENT OF LANDS
0702 Page 1 of LAND AND PROPERTY INFORMATION Division
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Groundwater Bore Search Summary — E23302K Liverpool
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Groundwater Works Summary Page 1 of 3

Groundwater Works Summary

For information on the meaning of fields please see Glossary

Document Generated on Wednesday, August 12, 2009 { _F’_'f!nt _Report ]

Works Defails Site Details Form A Licensed Construction Water Bearing Zones Drillers Log

Work Requested -- GW017355
Works Details (top)

GROUNDWATER NUMBER GWO017355

LIC-NUM 10BLO08340
AUTHORISED-PURPOSES [RRIGATION
INTENDED-PURPOSES IRRIGATION

WORK-TYPE Bore
WORK-5TATUS {(Unknown)
CONSTRUCTION-METHOD Cable Tool
OWNER-TYPE Private

COMMENCE-DATE
COMPLETION-DATE
FINAL-DEPTH (metres) 9.40
DRILLED-DEPTH {metres) 9.40
CONTRACTOR-NAME
DRILLER-NAME

PROPERTY N/A
GWMA 603 - SYDNEY BASIN
GW-ZONE -
STANDING-WATER-LEVEL
SALINITY

YIELD

Site Details (top)

REGION 10 - SYDNEY SOUTH COAST
RIVER-BASIN 213 - SYDNEY COAST - GEORGES RIVER
AREA-DISTRICT

CMA-MAP 9030-28

GRID-ZONE 56/1

SCALE 1:25,000

ELEVATION

ELEVATICN-SOURCE (Unknown)

NORTHING 6246281.00

EASTING 309981.00

LATITUDE 33 54' 24"

LONGITUDE 150 56" 41"

GS-MAP 005604

http://is2.dnr.nsw.gov.au/proxy/dipnr/gwworks?GWWID=GW017355 8/12/2009



Groundwater Works Summary

AMG-ZONE 56
COORD-SOURCE GD. ACC.MAP
REMARK

Form-A (fop)

COUNTY CUMBERLAND
PARISH ST LUKE
PORTION-LOT-DP 253

Licensed (iop)

COUNTY CUMBERLAND
PARISH ST LUKE
PORTICN-LOT-DP 252

Construction (top)

Negative depths indicate Above Ground Level;H-Hole;P-Pipe;OD-Outside Diameter;
ID-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture; GS-Grain Size;Q-Cluantity

DEPTH- DEPTH-

Page 2 of 3

HOLE- PIPE- COMPONENT- COMPONENT- oD ID
FROM TO INTERVAL DETAIL
NO NO CODE TYPE (metres) (metres) (MM) (mm)
: Seated on
1 1 Casing (Unknown) 0.00 0.00 101 Bottom
' Suspended
1 1 Casing (Unknown) (.00 0.00 203 in Clamps
, SL: Ommy;
1 1 Opening Screen 1.20 0 1 A Omem
Water Bearing Zones {top)
TEST-
FROM-  TO- D-
DEPTH DEPTH | HCKNESS ROCK-CAT- S p yypp HOLE- (0 aTioN SALINITY
(metres) (metres) (metres) DESC WL | DEPTH
{metres)
5.00 8.00 3.00 Unconsolidated 3.30 (Unknown)
Drillers Log {top)
FROM TO THICKNESS DESC GEO-MATERIAL COMMENT
0.00 4.26 426 Clay Yellow
426 5.02 0.76 Clay Sandy
502 6.09 1.07 Sand Yellow Wet
6.09 8.07 1.98 Sand Yellow Water Supply
807 822015 Clay Sandy
822 944 1.22 Sand Coarse
http://is2.dnr.nsw.gov.au/proxy/dipnr/gwworks?7GWWID=GW017355 8/12/2009



Groundwater Works Summary Page 3 of 3

Warning To Clients: This raw data has been supplied to the Department of Infrastructure, Planning and Natural Resources
(DIPNR) by drillers, licensees and other sources. The DIPNR does not verify the accuracy of this data. The data is presented for

use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice
should be sought in interpreting and using this data.

http://is2.dnr.nsw.gov.au/proxy/dipnr/gwworks?GWWID=GW017355 8/12/2009



Groundwater Works Summary

Groundwater Works Summary

For information on the meaning of fields please see Glossary
Document Generated on Wednesday, August 12, 2009

Works Details Site Details Form A Licensed Construction Water Bearing Zones Drillers L.og

Work Requested -- GW028330
Works Details (top)

GROUNDWATER NUMBER GW028330
LIC-NUM 10BLO19162
AUTHORISED-PURPOSES WASTE DISPOSAL
INTENDED-PURPOSES WASTE DISPOSAL

WORK-TYPE Well
WORK-STATUS {Unknown)
CONSTRUCTION-METHOD (Unknown)
OWNER-TYPE Private
COMMENCE-DATE
COMPLETION-DATE 1966-01-01

FINAL-DEPTH (metres) 6.40
DRILLED-DEPTH {metres) 6.40
CONTRACTOR-NAME
DRILLER-NAME

PROPERTY N/A
GWMA -
GW-ZONE -
STANDING-WATER-LEVEL
SALINITY

YIELD

Site Details {top)

REGION 10 - SYDNEY SOUTH COAST
RIVER-BASIN 213 - SYDNEY COAST - GEORGES RIVER
AREA-DISTRICT

CMA-MAP 9030-25

GRID-ZONE 56/1

SCALE 1:25,000

ELEVATION

ELEVATION-SOQURCE (Unknown)

NCRTHING 6243564.00

EASTING 309728.00

LATITUDE 33 55' 52"

LONGITUDE 150 56' 29"

GS-MAP 005604

http://is2.dnr.nsw.gov.au/proxy/dipnr/gwworks?7GWWID=GW028330

Page 1 of 2

| Print Report |

8/12/2009



Groundwater Works Summary Page 2 of 2

AMG-ZONE 56
COORD-SOURCE GD.,ACC.MAP
REMARK

Form-A (top)

COUNTY CUMBERLAND
PARISH HOLSWORTHY
PORTION-LOT-DP L2 (56)

Licensed (top)

COUNTY CUMBERLAND
PARISH HOLSWORTHY
PORTION-LOT-DP NOT AVAILABLE

Construction (top)

Negative depths indicate Above Ground Level;H-Hole;P-Pipe;0D-Outside Diameter;
ID-Inside Diameter,C-Cementead;SL-Slot L.ength;A-Aperture; GS-Grain Size;Q-Quantity

DEPTH- DEPTH-

HOLE- PIPE- COMPONENT- COMPONENT- oD b
FROM TO INTERVAL DETAIL
NO NO CODE TYPE (metres) (metres) (mm) {mm)
1 Backfili Backfill 0.00 6.40 609
. Asbest
1 1 Casing Comar® 0.00 6.40 609 (Unknown)
Water Bearing Zones {top)
TEST-

FROM- TO- D.
DEPTH DEPTH | TWCKNESS ROCK-CAT-  S- gy p HOLE- bk ATION SALINITY

{metres) DESC W-L DEPTH
(metres) (metres) L {metres)
5.40 5.40 0.00 Unconsolidated 1.80 {Unknown)
Drillers Log (top)
FROM TO THICKNESS DESC GEO-MATERIAL COMMENT
0.00 548 548 Driller
548 6.40 0.92 Sand Nominal Water Supply

Warning To Clients: This raw data has been supplied to the Department of Infrastructure, Planning and Natural Resources
(DIPNRY} by drillers, licensees and other sources. The DIPNR does not verify the accuracy of this data. The data is presented for
use by you at your own risk. You shoutd consider verifying this data before relying on it. Professional hydrogeological advice
should be sought in interpreting and using this data.

hitp://is2.dor.nsw.gov.av/proxy/dipnr/gwworks7GWWID=GW028330 8/12/2009



Groundwater Works Summary

Groundwater Works Summary

For information on the meaning of fields please see Glossary
Document Generated on Wednesday, August 12, 2009

Work Requested -- GW103800
Works Details (top)

GROUNDWATER NUMBER GW103800

LIC-NUM 10BL156592
AUTHORISED-PURPOSES MONITORING BORE
INTENDED-PURPOSES MONITORING BORE

WORK-TYPE Bore
WORK-STATUS {Unknown)
CONSTRUCTION-METHOD Auger
OWNER-TYPE

COMMENCE-DATE
COMPLETION-DATE 1992-03-11

FINAL-DEPTH (metres) 3.00
DRILLED-DEPTH (metres) 3.00
CONTRACTOR-NAME

DRILL.ER-NAME

PROPERTY MOBIL LIVERPOOL
GWMA -

GW-ZONE -
STANDING-WATER-LEVEL

SALINITY

YIELD

Site Details {top)

REGION 10 - SYDNEY SQUTH COAST
RIVER-BASIN

AREA-DISTRICT

CMA-MAP

GRID-ZONE

SCALE

ELEVATION
ELEVATION-SOURCE

NORTHING 6244964.00
EASTING 307325.00
LATITUDE 33 55' 5"
LONGITUDE 150 54' 57"
GS-MAP

http://is2.dnr.nsw.gov.au/proxy/dipm/gwworks?7GWWID=GW103800

Page 1 of 2

[ Print Report ]

8/12/2009



Groundwater Works Summary

AMG-ZONE 56
COORD-SOURCE
REMARK

Form-A (top)

COUNTY CUMBERLAND

PARISH ST LUKE
PORTION-LOT-DP 10//25032

Licensed (top)

COUNTY CUMBERLAND

PARISH ST LUKE
PORTION-LOT-DP 10 25032

Construction (top)

Negative depths indicate Above Ground LevebH-Hole;P-Pipe;0D-Outside Diameter;
ID-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture; GS-Grain Size:Q-Quantity

HOLE- PIPE- COMPONENT-
NO NO CODE

1 Hole
1 1 Casing

Water Bearing Zones (iop)
no details

Drillers Log {top)

FROM TO THICKNESS DESC

0.00 0.20 0.20 CONCRETE

FILL,SAND,DARK GREY
CLAY.GREY,BROWN,SEMIPLASTIC

0.20 1.00 0.80
1.00 3.00 2.00

COMPONENT-

PVC Class 18

DEPTH-
TO
{metres)

3.00
0.00

Page 2 of 2

ch ID

(mm) (mm) INTERVAL DETAIL
100 Auger
50

GEO-MATERIAL COMMENT

Warning To Clients: This raw data has been supplied to the Department of infrastructure, Planning and Natural Resources
(DIPNR) by drillers, licensees and other sources. The DIPNR does not verify the accuracy of this data. The data is presented for
use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice

should be sought in interpreting and using this data.

http://is2.dnr.nsw.gov.au/proxy/dipnr/gwworks?7GWWID=GW103800 8/12/2009



Groundwater Works Summary

Groundwater Works Summary

For information on the meaning of fields please see Glossary
Document Generated on Wednesday, August 12, 2009

Works Details Site Details Form A Licensed Construction Water Bearing Zones Drillers Log

Work Requested - GW102641
Works Details (top)

GROUNDWATER NUMBER GW102641

LIC-NUM 10BL158829
AUTHORISED-PURPOSES INDUSTRIAL
INTENDED-PURPOSES INDUSTRIAL

WORK-TYPE Bore
WORK-STATUS (Unknown)
CONSTRUCTION-METHOD Rotary
OWNER-TYPE

COMMENCE-DATE
COMPLETION-DATE 1998-01-01

FINAL-DEPTH {metres) 16.50

DRILLED-DEPTH (metres) 16.70
CONTRACTOR-NAME

DRILLER-NAME

PROPERTY SALES HAND CARWASH
GWMA -

GW-ZONE -
STANDING-WATER-LEVEL

SALINITY 420.00

YIELD

Site Details (top)

REGION 10 - SYDNEY SOUTH COAST
RIVER-BASIN

AREA-DISTRICT

CMA-MAP

GRID-ZONE

SCALE

ELEVATION
ELEVATION-SOURCE

NORTHING 6243885.00
EASTING 308873.00
LATITUDE 33 55' 41"
LONGITUDE 150 55' 56"
GS-MAP

http://is2.dnr.nsw.gov.au/proxy/dipnr/gwworks?GWWID=GW102641

Page 1 of 3

[_Print Report |

8/12/2009



Groundwater Works Summary Page 2 of 3

AMG-ZONE 56
COORD-SOURCE
REMARK

Form-A (top)

COUNTY CUMBERLAND
PARISH HOLSWORTHY
PORTION-LOT-DP 45 867545

Licensed (top)

COUNTY CUMBERLAND
PARISH HOLSWORTHY
PORTION-LOT-DP 45 867545

Construction (top)

Negative depths indicate Above Ground LevetH-Hole;P-Pipe,OD-Outside Diameter;
1D-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity

DEPTH- DEPTH-

HOLE- PIPE- COMPONENT- COMPONENT- FROM TO

OD 1D \\TERVAL DETAIL

NO NO CODE TYPE (metres) (metres) (mm) {mm)
Rotary

i Hole Hole 0.00 16.70 225 AirMud
Screwed;

1 1 Casing PVC Class 9 050 1350 140 Seated
Bottom
Steel; A

1 1 Opening Screen 13.50 16.50 140 Tmm;
Screwed
Graded;

1 Annulus Waterworn/Rounded 0.00 1670 GS: 1.2-

' ) 2.6mm;

Q: 3m?

Water Bearing Zones (top)

FROM- ROCK- D- TEST-HOL.E-

DEPTH (Tn?éf’é:)'" H (Tn:'ifr‘:’:fss CAT- & D- YIELD DEPTH  DURATION SALINITY

{metres) DESC L (metres)

14.20 16.10 1.80 513 0.20 420.00

Drillers Log (top)

FROM TO THICKNESS DESC GEO-MATERIAL. COMMENT

000 200 200 BROWNLT, CLAY

200 340 1.40 CLAY RED AND BROWN

3.40 10.50 710 SILT LT. BROWN AND FINE SAND

10.50 14.20 3.70 SILT CLAYING BROWN YELLOW

http://is2.dnr.nsw.gov.au/proxy/dipni/gwworks?GWWID=GW102641 8/12/2009



Groundwater Works Summary Page 3 of 3

14,20 16,10 1.90 GRAVELS
16.10 16.70 0.60 SHALE

Warning To Clients: This raw data has been supplied to the Department of Infrastructure, Planning and Natural Resources
(BIPNR) by drillers, licensees and other sources. The DIPNR does not verify the accuracy of this data, The data is presented for
use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice
should be sought in interpreting and using this data.

http://is2.dnr.nsw.gov.au/proxy/dipnr/gwworks?GWWID=GW10264 1 8/12/2009



Groundwater Works Summary Page 1 of 2

Groundwater Works Summary

For information on the meaning of fields please see Glossary

Document Generated on Wednesday, August 12, 2009 [ Erint Report ]

Works Details Site Details Form A Licensed Construction Water Bearing Zones Drillers Log

Work Requested -- GW029192

Works Details (top)

GROUNDWATER NUMBER GW029192
LIC-NUM 10BL022597
AUTHORISED-PURPOSES WASTE DISPOSAL
INTENDED-PURPOSES WASTE DISPOSAL

WORK-TYPE Well
WORK-STATUS (Unknown}
CONSTRUCTION-METHOD (Unknown)
OWNER-TYPE Private
COMMENCE-DATE
COMPLETION-DATE 1968-11-01

FINAL-DEPTH {metres) 2.40
DRILLED-DEPTH (metres) 2.40
CONTRACTOR-NAME
DRILLLER-NAME

PROPERTY N/A
GWMA -
GW-ZONE -
STANDING-WATER-LEVEL
SALINITY

YIELD

Site Details {top)

REGION 10 - SYDNEY SOUTH COAST
RIVER-BASIN 213 - SYDNEY COAST - GEORGES RIVER
AREA-DISTRICT

CMA-MAP 9030-28

GRID-ZONE 56/1

SCALE 1:25,000

ELEVATION

ELEVATION-SOURCE (Unknown)

NORTHING 6243794.00

EASTING 308927.00

LATITUDE 33 55'44"

LONGITUDE 150 55' 58"

GS-MAP 0056D4

http:/is2.dnr.nsw.gov.au/proxy/dipnt/gwworks?GWWID=GW029192 8/12/2009



Groundwater Works Summary Page 2 of 2

AMG-ZONE 56
COORD-SOURCE GD.,ACC.MAP
REMARK

Form-A (top)

COUNTY CUMBERLAND
PARISH HOLSWORTHY
PORTION-LOT-DP 56

Licensed (top)

COUNTY CUMBERLAND
PARISH HOLSWORTHY
PORTION-LOT-DP 56

Construction (top)

Negative depths indicate Above Ground Level;H-Hole;P-Pipe;0D-Cutside Diameter;
ID-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture; GS-Grain Size;Q-Quantity

DEPTH- DEPTH-

HOLE- PIPE- COMPONENT- COMPONENT- FROM TO

0D ID \TERVAL DETAIL

NO NO CODE TYPE (metres) (metres) (MM} (mm)

1 1 Casing 8&?%5:8 0.00 2.40 914 {(Unknown)
Water Bearing Zones {top)

no details

Drillers Log {top)

FROM TO THICKNESS DESC GEO-MATERIAL COMMENT

000 243 243 l.oam Sandy

Warning To Clients: This raw data has been supplied to the Department of infrastructure, Planning and Natural Resources
{DIPNR) by drillers, licensees and other sources. The DIPNR does not verify the accuracy of this data. The data is presented for
use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeolfogical advice
should be sought in interpreting and using this data.

http://is2.dnr.nsw.gov.au/proxy/dipnr/gwworks?7GWWID=GW029192 8/12/2009



Groundwater Works Summary Page 1 of 2

Groundwater Works Summary

For information on the meaning of fields piease see Glossary

Document Generated on Wednesday, August 12, 2009 [ Print Report ]

Works Details Site Details Form A Licensed Consfruction Water Bearing Zones Drillers .og

Work Requested -- GW058698

Works Details (top)

GROUNDWATER NUMBER GW058698
LIC-NUM

AUTHORISED-PURPOSES
INTENDED-PURPOSES G/WATER XPLORE

WORK-TYPE Bore
WORK-STATUS Test Hole
CONSTRUCTION-METHOD Cable Tool
OWNER-TYPE Frivate
COMMENCE-DATE
COMPLETION-DATE 1984-07-01

FINAL-DEPTH (metres)  19.50
DRILLED-DEPTH {metres) 19.50
CONTRACTOR-NAME
DRILLER-NAME

PROPERTY

GWMA

GW-ZONE
STANDING-WATER-LEVEL
SALINITY

YIELD

Site Details (iop)

REGION 10 - SYDNEY SOUTH COAST
RIVER-BASIN 213 - SYDNEY COAST - GEQRGES RIVER
AREA-DISTRICT

CMA-MAP 9030-28

GRID-ZONE 56/1

SCALE 1:25,000

ELEVATION

ELEVATION-SOQURCE (Unknown)

NORTHING 6244568.00

EASTING 309117.00

LATITUDE 33 65' 19"

LONGITUDE 150 56' 6"

GS-MAP 005604

http://is2.dnr.nsw.gov.au/proxy/dipnt/gwworks?GWWID=GW058698 8/12/2009



Groundwater Works Summary

AMG-ZONE 56
COORD-SOURCE GD.,ACC MAP
REMARK

Form-A {top)
COUNTY CUMBERLAND
PARISH ST LUKE

PORTION-LOT-DP 260
Licensed (top)

no details

Water Bearing Zones (top)
no details

Drillers Log (top)

FROM TO THICKNESS DESC

0.00 11.50 11.50 Clay Black Grey

11.50 12.00 0.50 Clay Coarse Sandy Gravel
12.00 19.00 7.00 Clay Grey Sandy

19.00 19.50 0.50 Shale

GEO-MATERIAL COMMENT

Page 2 of 2

Warning To Clients: This raw data has been supplied to the Department of Infrastructure, Planning and Natural Resources
{DIPNR) by drillers, licensees and other sources. The DIPNR does not verify the accuracy of this data. The data is presented for
use by you at your own risk. You should consider verifying this data before relying on it. Professionat hydrogeotogical advice

should be sought in interpreting and using this data.

http://is2.dnr.nsw.gov.au/proxy/dipar/gwworks?GWWID=GW058698

8/12/2009



Groundwater Works Summary Page 1 of 3

Groundwater Works Summary

For information on the meaning of fields please see Glossary

Document Generated on Wednesday, August 12, 2009 [ - Pn:nt Report ]

Work Requested -- GW058697
Works Details (top)

GROUNDWATER NUMBER GW058697
LIC-NUM 10BL130184
AUTHORISED-PURPOSES TEST BORE
INTENDED-PURPOSES G/WATER XPILORE

WORK-TYPE Bore
WORK-STATUS Test Hole
CONSTRUCTION-METHOD Cable Tool
OWNER-TYPE Private
COMMENCE-DATE
COMPLETION-DATE 1984-07-01

FINAL-DEPTH {(metres) 19.20
DRILLED-DEPTH (metres) 19.20
CONTRACTOR-NAME
DRILLER-NAME

PROPERTY N/A
GWMA -
GW-ZONE -
STANDING-WATER-LEVEL
SALINITY

YIELD

Site Details (top)

REGION 10 - SYDNEY SOUTH COAST
RIVER-BASIN 213 - SYDNEY COAST - GEORGES RIVER
AREA-DISTRICT

CMA-MAP 9030-2S

GRID-ZONE 561

SCALE 1:25,000

ELEVATION

ELEVATION-SOURCE (Unknown)

NORTHING 6244541.00

EASTING 309271.00

LATITUDE 33 55' 20"

LONGITUDE 160 56" 12"

GS-MAP 0056D4

http://is2.dnr.nsw.gov.au/proxy/dipnr/gwworks7GWWID=GW058697 8/12/2009



Groundwater Works Summary

AMG-ZONE 56
COORD-SOURCE GD., ACC.MAP
REMARK

Form-A {(top)

COUNTY CUMBERLAND
PARISH STI.UKE

PORTION-LOT-DP 260
Licensed (top)

COUNTY CUMBERLAND
PARISH ST LUKE
PORTION-1.OT-DP 260

Construction (top)

Page 2 of 3

Negative depths indicate Above Ground Level;H-Hole;P-Pipe,OD-Outside Diameter:
1D-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture; GS-Grain Size;Q-Quantity

HOLE- PIPE- COMPONENT- COMPONENT- DEPTH- DEPTH-

ID
FROM TO INTERVAL DETAIL
NO NO CODE TYPE (metres) (metres) {mm) (mm)
1 1 Casing Threaded Steel 0.00 9.00 150 {Unknown)
Stainless
. Steel; Sl
1 1 Opening Screen 0.00 0.00 150 1 omm; A:
Hmm
Water Bearing Zones (top)
TEST-
FROM-  TO- D-
DEPTH DEPTH JHICKNESS ROCK-CAT-  S- p yip) jy HOLE- 10 110N SALINITY
(metres) DESC W-L DEPTH
(metres) (metres) L (metres)
8.50 14.00 5.50 Unconsolidated 8.50 0.13 {Unknown)

Drillers Log {top)

GEO-MATERIAL COMMENT

FROM TO THICKNESS DESC

0.60 5.00 5.00 Clay Stiff

500 6.00 1.00 Sand Soft Silty

6.00 800 2.00 Sand Coarse Silty

6.00 800 2.00 Wood Charcoal

8.00 14.00 6.00 Sand Grey Silty Coarse Water Supply
14.00 16.00 2.00 Clay Grey Silty

14.00 16.00 2.00 Soeme Coarse Sand

16.00 18.30 2.30 Clay Grey Silty

18.30 19.20 0.90 Slate Clayey

http://is2.dnr.nsw.gov.au/proxy/dipnr/gwworks?7GWWID=GW058697

8/12/2009



Groundwater Works Summary Page 3 of 3

Warning To Clients: This raw data has been supplied to the Department of Infrastructure, Planning and Natural Resources
(DIPNR) by drillers, licensees and other sources. The DIPNR does not verify the accuracy of this data. The data is presented for
use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeoiogical advice
should be sought in interpreting and using this data.

http://is2.dur.nsw.gov.au/proxy/dipnt/gwworks?GWWID=GW058697 8/12/2009



APPENDIX E



i
T
(i

SOIL AND GROUNDWATER SAMPLING PROTOCOLS

These protocols specify the basic procedures to be used when sampling soils or groundwater for
environmental site assessments undertaken by Environmental Investigation Services. The purpose of
these protocols is to provide standard methods for: sampling, decontamination procedures for sampling
equipment, sample preservation, sample storage and sample handling. Deviations from these
procedures must be recorded.

SOIL SAMPLING

{i}
(ii}

{iii)
{iv}
{v}

{vi}
{vii)

{viii}

(ix)

{x)

(xi)

{xii}

Prepare a test pit/borehole log,

Layout sampling equipment on clean plastic shesting to prevent direct contact with ground
surface. The work area should be at a distance from the drill/rig excavator such that the
drill rig/fexcavator can operate in a safe manner,

Ensure all sampling equipment has been decontaminated prior to use.

Remove any surface debris from the immediate area of the sampling location.,

Coliect samples and place in glass jar with a Teflon sea. This should be undertaken as
quickly as possibly to prevent the loss of volatiles. If possible, fill the glass jars completely.
Collect samples for ashestos analysis (if required} and place in a zip-fock plastic bag.

label the jar and/or bag with the EIS job number, sample location {eg. BH1), sampling
depth interval and date. If more than one sample container is used, this should also be
indicated {eg. 2 = Sample jar 1 of 2 jars).

Photoionisation detector (PID} screening of volatile organic compounds (VOCs) should be
undertaken on samples using the soil sample headspace method, Headspace measurements
are taken following equilibration of the headspace gasses in partly filled glass jars. PID
headspace data is recorded on the borehole/test pit log and the chain of custody forms.
Record the lithology of the sample and sample depth on the borehole/test pit log in
accordance with AS1726-1993,

Store the sample in a sample container cooled with ice or chill packs. On completion of the
sampling the sample container should be delivered to the lab immediately or stored in the
refrigerator prior to delivery to the lab. Alf samples are preserved in accordance with AS
4482.1-2005 and AS 4482.2-1999.

Check for the presence of groundwater after completion of each borehole using an
electronic dip metre or water whistle. Boreholes should be left open until the end of
fieldwork. All groundwater levels in the boreholes should be rechecked on the compietion
of the fieldwork.

Backfill the boreholes/test pits with the excavation cuttings or clean sand prior to leaving
the site,

DECONTAMINATION PROCEDURES FOR SOIL SAMPLING EQUIPMENT

{i)
{ii)

All of the equipment associated with the soil sampling procedure should be decontaminated
between every sampling location.

The following equipment and materials are required for the decontamination procedure:

¢ Phosphate free detergent {Decon)

o Tap water

e Two huckets

o Stiff brushes

EtS Sampling Protocols - 2009 Page 1



(iii}

(iv)

{v)

{vi)
{vii)

1]
I
i

s Piastic sheets

Ensure the decontamination materials are clean prior to proceeding with the
decontamination.

Fill both buckets with clean tap water and add phosphate free detergent to one bucket.
In the hucket containing the detergent scrub the sampling equipment until all the material
attached to the equipment has been removed.

Rinse sampling equipment in the bucket containing tap water,

Place cleaned equipment on clean plastic sheets.

If all materials are not removed by this procedure, high-pressure water cleaning is recommended. If any
equipment is not completely decontaminated by both these processes that equipment should not be
used until it has been thoroughly cleaned.

GROUNDWATER SAMPLING

Groundwater samples are more sensitive fo contamination than soil samples and therefore adhesion to
this protoco! is particularly important to obtain reliable, reproducible results. The recommendations
detailed in AS2306.1 are considered to form a minimum standard.

The basis of this protocol is to maintain the security of the borehole and obtain accurate and
representative groundwater samples. The following procedure should be used for collection of
groundwater samples from previously installed piezometers,

{i}

{ii}

{iii)

{iv}

After piezometer installation, at least three bore volumes should be pumped from the

piezometers {well development} to remove any water introduced during the drilling process

and/or the water that is disturbed during installation of the piezometer. This should be

completed prior to purging and sampling.

Piezometers should then be left to recharge for at least three days before purging and

sampling. Prior to purging or sampling the condition of each well should observed and any

anomalies recorded on the field data sheets. The following information should be noted: the

condition of the well, noting any signs of damage, tampering or complete destruction; the

condition and operation of the well fock; the condition of the protective casing and the

cement footing (raised or cracked); and, the presence of water between protective casing

and well.

Take the groundwater level from the collar of the piezometer using an electronic dipmeter.

The collar level should be taken {if required) during the site visit using a dumpy level and

staff,

Purging and sampling of piezometers is done on the same site visit when using micro-purge

{or low flow) techniques. Layout and organize all equipment associated with groundwater

sampling in a location where they will not interfere with the sampling procedure and will

not pose a risk of contaminating samples. Equipment generally required includes:

s Micropore filtration system or Stericup single-use filters (for heavy metals samples).

o Filter paper for Micropore filtration system.

+ Bucket with volume increments.

»  Sample containers: teflon bottles with 1mi nitric acid, 76mL glass vials with Tmi.
hydrochloric acid, 1L amber glass bottles.

s  Bucket with volume increments,

s Flow cell,

e pH/EC/Eh/T meters.
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{v}

fvi)

{vii}
{viii}

{ix)

(x}

(xi)

{xii)

{xiif}
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Plastic drums used for transportation of purged water.
Esky and ice.,

Nitrile gloves.

Distilled water {for cleaning).

Electronic dip meter.

Micro-purge pump pack and pump head.

Air and water tubing for Micro-purge.

Groundwater sampling forms.

® @ © @ @ & © @

if single-use stericup filtration is not being used, clean the Micropore filtration system
thoroughly with distilied water prior to use and between each sample. Filter paper should
be changed between samples. 0.45um filter paper should be placed below the glass fibre
filter paper in the filtration system.

Ensure all non-disposable sampling equipment is decontaminated or that new disposable
equipment is available prior to any work commencing at a new location. The procedure for
decontamination of groundwater equipment is cutlined at the end of this section.
Disposable gloves should be used whenever samples are taken to protect the sampler and
to assist in avoidance of contamination.

Groundwater samples are obtained from the monitoring wells using low flow/micro-purge
sampling eguipment to reduce the disturbance of the water column and loss of volatiles.
During pumping to purge the well, the pH, temperature, conductivity, dissolved oxygen,
redox potential and groundwater levels are monitored (where possible}) using calibrated field
instruments to assess the development of steady state conditions, Steady state conditions
are generally considered to have been achieved when the difference in the pH
measurements was less than 0.2 units and the difference in conductivity was less than
10%.

All measurements are recorded on specific data sheets.

Once steady state conditions are considered to have been achieved, groundwater samples
are obtained directly from the pump tubing and placed in appropriate glass bottles, BTEX
vials or plastic bottles.

All samples are preserved in accordance with water sampling requirements detailed in the
NEPC Guidelines (1999) and placed in an insulated container with ice. Groundwater
samples are preserved by immediate storage in an insulated sample container with ice in
accordance with AS/NZS 5667.1-1998.

Record the sample on the appropriate log in accordance with AS1726-1993. At the end of
each water sampling complete a chain of custody form.

DECONTAMINATION PROCEDURE FOR GROUNDWATER SAMPLING EQUIPMENT

(i}
{ii)

e @ & & o

All of the equipment associated with the groundwater sampling procedure (other than single-
use items} should be decontaminated between every sampling location.
The following equipment and materials are required for the decontamination procedure:
Phosphate free detergent.
Tap water,
Distilled water.
Two buckets.
Plastic sheets.
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{iii) Fill one bucket with clean tap water and phosphate free detergent, and one bucket with
distilled water,

(iv) Flush tap water and detergent through pump head. Wash sampling equipment and pump
head using brushes in the bucket containing detergent until all materials attached to the
equipment are removed.

{v} Flush pump head with distilled water.
{vi) Change water and detergent solution after each sampling location.
{vii} Rinse sampling equipment in the bucket containing distilled water.

{viiit  Place cleaned equipment on clean plastic sheets.

if all materials are not removed by this procedure that equipment should not be used until it has been
thoroughly cleaned.
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QA/QC DEFINITIONS

The QA/QC terms used in this report are defined below. The definitions are in
accordance with current US EPA SW-846 (1994) methods and those described
in Environmental Sampling and Analysis, A Practical Guide, {H. Keith 1991).

Practical Quaniitation Limit (PQL), Limit of Reporting (LOR) and Estimated

Quantitation Limit {EQL)
These terms all refer to the concentration above which results can be
expressed with a minimum 95% confidence level. The laboratory
reporting limits are generally set at ten times the standard deviation for
the Method Detection limit (MDL) for each specific analyte. For the
purposes of this report the LOR, PQL, and EQL are considered to be
equivalent.

When assessing laboratory data it should be borne ih mind that values at
or near the PQL have two important limitations.

“The uncertainty of the measurement value can approach, and even
equal, the reported value. Secondly, confirmation of the analytes
reported is virtually impossible unless identification uses highly selective
methods. These issues diminish when refiably measurable amounts of
analytes are present. Accordingly, legal and regulatory actions should be
limited to data at or above the reliable detection limit”, Keith {1991).

Accuracy
The proximity of an averaged result to the irue value, where all random
errors have been statistically removed. Accuracy is measured by percent
recovery. Acceptable limits for accuracy generally lie between 70% to
130% recoveries. Certain laboratory methods may allow for values that
lie outside these limits.

Precision

The degree to which data generated from repeated measurements differ
from one another due to random errors. Precision is measured using the
standard deviation or Relative Percent Difference (RPD). Acceptable
targets for precision in this report will be less than 50% RPD for
concentrations greater than ten times the PQL, less than 75% RPD for
concentrations between five and ten times the PQL and less than 100%
RPD for concentrations that are less than five times the PQL.

Blanks
The purpose of laboratory and field blanks is to check for artifacts and
interferences that may arise during sampling and analysis.

Matrix Spikes
Samples are spiked with laboratory grade standards to detect interactive
effects between the sample matrix and the analytes being measured.
Matrix Spikes are reported as a percent recovery and are prepared for 1 in
every 20 samples. Sample batches that contain less than 20 samples
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may be reported with a Matrix Spike from another batch. The percent
recovery is calculated using the formula;

(spiked sample result - sample result)

: g x 100
concentration of spike added

Acceptable recovery limits are 70% to 130%.

Surrogate Spikes
Samples are spiked with a known concentration of compounds that are
chemically related to the analyte being investigated but unlikely to be
detected in the environment. The purpose of the Surrogaie Spikes is to
check the accuracy of the analytical technigque. Surrogate Spikes are
reported as percent recovery.

Duplicates
Laboratory duplicates measure precision, expressed as Relative Percent
Difference. Duplicates are prepared from a single field sample and
analysed as two separate extraction procedures in the laboratory. The
RPD is calculated using the formula:

|D1MD2|

0
o1+ D2yz2 |~ 19

where D1 is the sample concentration and D2 is the duplicate sample
concentration.
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