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Report on Supplementary Contamination Investigation
Proposed Chau Chak Wing Museum
Part of The University of Sydney, Camperdown, NSW

1. Introduction

This report presents the results of a supplementary contamination investigation (SCI) undertaken for
the proposed Chau Chak Wing Museum at Part of The University of Sydney, Camperdown, NSW.
The investigation was commissioned in an email dated 9 August 2017 from Mr Christopher Burns of
The University of Sydney and was undertaken in accordance with Douglas Partners’ proposal
SYD170937 Revl dated 8 August 2017.

It is understood that the proposed development comprises demolition of the existing tennis courts and
the construction of a museum building equivalent to three levels above ground and four basement
levels. The lowest ground level is given as RL 20.7 m. The site area is understood to be
approximately 0.28 ha.

Douglas Partners Pty Ltd (DP) previously prepared three reports for the site (in relation to
contamination) and one for the larger University of Sydney site, some of which were submitted to The
University of Sydney as part of the development consent process. This report aims to address
comments made by the NSW EPA following development application lodgement. The comments were
as follows:

Recommendation 1

The proponent be required to revise the Detailed Site Investigation Report to -

(a) verify area of the development site, and

(b) include additional sampling data which meets the relevant data quality objectives

Note: The EP&A submission highlights concerns with the following contained in the EIS
Appendix 17 Detailed Site Investigation (OSI)

e page 17 of the OSI Report confirms that the site assessment 'was not strictly
completed in accordance with SEPP55’ and thus does not meet the EIS requirement
to assess the site suitability in relation to SEPP55 (EIS p7)’,

» section 3.1 of the OSI Report describes the area of the development site area as 0.28
hectares however section 6.3 reports the site area as 2.8 hectares with such a
discrepancy thwarting a proper assessment of whether the sampling density is
adequate,

* section 4.3 of the OSI Report notes that preliminary in-situ waste classification was
undertaken and no building materials were reported (Appendix 17, section 9)
however the borehole investigation methodology used is not the preferred
methodology for identifying the presence of asbestos in fill materials,

OSI Report sections 6.2 and 12 confirm respectively that no Quality Assurance samples were
collected and "... no comment can be made regarding the field QA" however the quality of the data

Supplementary Contamination Investigation, Proposed Chau Chak Wing Museum 85385.03.R.001.Rev0
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was not assessed and data quality that does not meet the minimum data quality requirements of the
assessment should not have been reported,

* Table C1_Summary of Results to the OSI Report indicates that combined statistical analysis was
undertaken on fill and natural soils however fill and natural soils should be considered to be
separate populations of data and thus are not appropriate for combined statistical analysis,

¢ the OSI is unclear whether the 'organic odour’ referred to in Borehole 'Log #10’ is an organic
contaminant (such as hydrocarbon, volatile organic compound) odour or another odour, and
previous investigations did not include required ground water sampling and analysis

2. Scope of Works

In order to address the comments made by the EPA (see Section 1), the following scope was
completed to address the comments:

The University of Sydney indicated in an email dated 4 August 2017 that the area of the site is
approximately 0.28 ha;

Additional sampling was undertaken which met the DQO and the required sampling density;

The additional sampling was undertaken by the excavation of test pits, rather than drilling
boreholes, as test pitting is the preferred method to visually assess the presence of asbestos in fill
material;

10% quality assurance samples were collected which meets the minimum data quality
requirements for the additional sampling undertaken;

Two rows have been added to Table C1 which present the statistical results for the filling samples
only in relation to the B(a)P concentrations; and

In relation to the 'organic odour’ noted on Borehole Log 10, all results for the sample collected
from this location at a depth of 1.0 m indicated that no organic analytes were detected above
laboratory detection limits, indicating that contamination is not associated with this ‘odour’. No
other signs of gross contamination have been noted in the previous or current investigation. Thus
the odour is not considered to be significant or warrant any further investigation in this area of the
site.

The scope of works was as follows:
Review of previous reports prepared by DP;

Conduct services location scan, using an electromagnetic sweep and Dial-Before-You-Dig plans
as a precautionary measure;

Three test pits were excavated using a 5tonne excavator fitted with a rock-toothed bucket to
depths of between 0.5 m and 1.0 m below ground level (bgl);

Five soil samples (plus one QA/QC sample) for analysis of a combination of the following at a
NATA accredited laboratory:

o Eight priority metals (arsenic, cadmium, chromium, copper, lead, mercury, nickel, zinc);

0 Total recoverable hydrocarbons (TRH);

0 Benzene, toluene, ethylbenzene and xylenes — (BTEX);

Supplementary Contamination Investigation, Proposed Chau Chak Wing Museum 85385.03.R.001.Rev0
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Polycyclic aromatic hydrocarbons (PAH);
Total phenols;

Organochlorine pesticides (OCP);
Organophosphorus pesticides (OPP);
Polychlorinated biphenyls (PCB);
Asbestos ID; and

Soil trip spike and trip blank for BTEX.

O O O O O o o

Preparation of this report.

3. Site Information

3.1 Site Identification, Location and Description

The site is located within the grounds of the University of Sydney around the area of tennis courts
previously known as Women’s Tennis Courts and is identified as part of Lot 1 in Deposited Plan
1171804.

The site covers a near rectangular shaped area of approximately 0.28 ha and is surrounded by
University Avenue to the south and east, University Place to the west and Parramatta Road to the

north.

A site plan and locality map is included as Drawing 1, Appendix A.

3.2 Geology and Acid Sulfate Soil

Reference to the Sydney 1:100 000 Geological Series Sheet indicates that the site is underlain by
Ashfield Shale which typically comprises dark grey shale and laminite.

Reference to the Acid Sulphate Soil Risk Map published by the Department of Land and Water

Conservation indicates that the site is in an area of no known occurrence of acid sulphate soil
conditions.

3.3 Groundwater

An observation of the local topography suggests that groundwater flow would be to the north-east,
ultimately to Rozelle and Blackwattle Bays.

Supplementary Contamination Investigation, Proposed Chau Chak Wing Museum 85385.03.R.001.Rev0
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4. Review of Previous Reports

The following report was prepared by DP for the entire University of Sydney site, including the subject
site.

Preliminary Site Investigation, Proposed Campus Improvement Program, Camperdown and
Darlington Campus, University of Sydney, prepared for University of Sydney — Campus
Infrastructure and Services, dated 25 November 2013 (DP Project Number 73716) (DP, 2013).

The following three reports were prepared by DP for the site:
Report on Geotechnical Investigation, Chau Chak Wing Museum, Parramatta Road,
Camperdown, prepared for the University of Sydney, dated 21 October 2016 (DP Project Number
85385.01) (DP, 2016a);

Preliminary Waste Classification, Chau Chak Wing Museum, Parramatta Road, Camperdown,
prepared for The University of Sydney, dated 31 October 2016 (DP Project Number 85385.01)
(DP2016b); and

Report on Detailed Site Investigation, Proposed Chau Chak Wing Museum, Part of the University
of Sydney, Camperdown, NSW, prepared for The University of Sydney, dated 13 April 2017 (DP
Project Number 85385.03) (DP, 2017).

The relevant sections of these reports are summarised in the following sections.

4.1 PSI(DP, 2013)

The investigation was a desktop study of past and present activities within the campus. No intrusive
sampling was conducted as part of the scope of work. The site history was summarised as follows:

Aerial photographs for the years 1930, 1943, 1951, 1968, 1970, 1986, 2000 and 2009 were
examined and revealed that the subject site has been occupied by tennis courts since 1930.

The title deed search did not include the relevant lot for the subject site (part of Lot 1 of Deposited
Plan 1171804), however, based on results for other Lots within the Campus, the entire Campus
appears to have been largely used as a mixture of residential and university purposes for the past
100 years (DP, 2013).

A WorkCover (now SAFEWORK NSW) dangerous goods search did not indicate that any
dangerous goods have been registered for the subject site. The search revealed that other areas
of the Campus have registered dangerous goods.

The Section 149 (2) and (5) planning certificate for 3 Parramatta Road, including part of Lot 1 of
Deposited Plan 1171804 (the subject site), dated November 2013, indicated that

0 The land does not include or comprise critical habitat under the Sydney Local Environment
Plan 2012 (Sydney LEP 2012);

0 Theland is not located within a conservation area;
0 The land is identified as being within a heritage conservation area;

o Theland is not considered bushfire prone land; and

Supplementary Contamination Investigation, Proposed Chau Chak Wing Museum 85385.03.R.001.Rev0
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0 The land is not identified as contaminated as prescribed under section 59(2) of the CLM Act
1997. The land is subject to a site audit statement, and the subject site contains or has
contained contaminants identified in one or more reports or records held by Council.

A search of NSW EPA public database was conducted on 1 November 2013 and revealed that
the entire Campus site is not listed. A search was also undertaken of sites reported to the EPA
under Section 60 of the CLM Act which deals with the duty to report contaminated sites. The
entire Campus site was not listed as having previously been reported to the EPA. A search of the
register indicated that there were no licences registered for the entire Campus site.

The areas of environmental concern (AEC) identified which would be relevant to the subject site
are importation of filling, asbestos on surface soils and previous agricultural land use.

The report concluded that a detailed site investigation (DSI), including intrusive investigation
should be undertaken prior to any future development works to investigate the AEC identified.
Any soils removed off-site must be assessed against appropriate NSW EPA guidelines.

4.2 Geotechnical Investigation (DP, 2016a)
The geotechnical investigation comprised 12 boreholes to depths of between 10 m and 15 m bgl. The
bores identified a generally sub-surface profile comprising:

Topsoil — 100 mm to 300 mm of silty clay topsaoils;

Filling — clay and crushed sandstone filling to depths between 0.5 m and 2.2 m;

Clay — stiff to hard clay to depths ranging from 1.8 m to 3.4 m; and

Laminite — extremely low strength and very low strength laminate grading into medium strength
laminate at depths between 3.4 m and 8.0 m. The medium strength laminite was generally
fractured and slightly fractured. Some high strength laminate and shale were encountered in the
deeper bores. Some joints, dipping in the range of 30° to 70°, were observed in the core
samples.

The report provided recommendations for the geotechnical elements of the project. No sampling was
completed for contamination purposes.

4.3 Preliminary Waste Classification (DP, 2016b)

The preliminary in situ waste classification was based on laboratory testing of samples collected from
the geotechnical boreholes of DP (2016a) and the results are summarised in Table 1.

Supplementary Contamination Investigation, Proposed Chau Chak Wing Museum 85385.03.R.001.Rev0
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Table 1: Summary of Waste Classification
Material Identification | |n ground fill and natural materials

Approximate Area 2,800 m” as shown on Drawing 1, Appendix A. It is noted that The
University of Sydney indicated in an email dated 4 August 2017 that the
area of the site is approximately 0.28 ha.

Material Description | Fill comprising dark brown and orange clay and crushed sandstone fill to
depths between of 0.2 m and 2.2 m;

Fill comprising brown crushed sandstone fill to 0.6 m depth; and

Natural soil and weathered rock comprising light grey and red clay and
shaly clay to depths of between 1.1 m to 4.3 m, and light grey-brown
shale and light grey brown laminite to depths of between 10.0 m and

15.1 m.
Preliminary Fill: General Solid Waste (non-putrescible) (GSW) for dark brown and
Classification orange clay and crushed sandstone filling to depths of between 0.5 m
and 1.7 m;

Fill: Restricted Solid Waste (nhon-putrescible) (RSW) for brown crushed
sandstone fill a depth of 0.6 m in the vicinity of BH12; and

Natural soil and weathered rock: Virgin Excavated Natural Material

(VENM)

Conditions Appropriate segregation and validation of overlying fill including RSW
(BH12) and GSW overlying the VENM

References NSW EPA Waste Classification Guidelines (2014)

Protection of the Environment Operations Act 1997 (POEO Act)
NSW EPA web site

The report concluded that:

The various waste classifications should be subject to appropriate segregation and validation of
overlying fill. Segregation and validation of RSW should be undertaken prior to bulk excavation of
GSW. This process should also apply following removal and validation of GSW prior to VENM
excavation.

4.4 Detailed Site Investigation (DP, 2017)

DP, 2017 was prepared retrospectively, based on the results of DP, 2013, DP, 2016a and DP, 2016b.
No updated historical information was obtained since the DP, 2013 however historical aerial
photographs and anecdotal information suggests that the subject site use and condition had not
changed since 2013.

DP, 2017 results indicated:

All contaminant concentrations in the soil samples analysed were within the adopted ecological
investigation and screening levels (ESL) with the exception of B(a)P in filling samples collected from
BH4 and BH12 at a depth of 0.5 m measured at 1.8 mg/kg and 20 mg/kg, respectively, compared to
the ecological screening level of 1.4 mg/kg. Leachability (TCLP) testing was conducted on both

Supplementary Contamination Investigation, Proposed Chau Chak Wing Museum 85385.03.R.001.Rev0
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samples (for waste classification purposes) and found the leachability to be below the laboratory
reporting limit (<0.001 mg/L).

It should be noted that the analytical requirements for waste classification purposes differ to those
required for DSI purposes. For example NEPM stipulates threshold concentrations for various
chemical analytes which were not included in the testing previously completed for waste classification
purposes. However, overall, the analytical results suggest a low risk to human health.

Asbestos was not identified in any of the samples tested.
DP, 2017 conclusions and recommendations stated:

Based on the findings of this retrospective DSI, the site is considered to be suitable, from an
environmental perspective, for the proposed museum development.

The exceedances of the B(a)P ESL in two filling samples is not considered significant given that
leachability results were below laboratory reporting limit and that the material is likely to be removed
as part of the excavation of the proposed basement.

An unexpected finds protocol (UFP) must form part of any excavation contractor’s standard work
method statements / construction management plans such that there is a plan of action to deal with
finds of potential contamination not encountered by the current investigations. The UFP must include
inter alia methods for identifying, investigating and managing asbestos on site if found.

The recommendations of the preliminary waste classification (DP, 2013) should be followed as per
Section 4.3 of this report.

Please note that because this is a retrospective DSI based on results which were obtained for
geotechnical and waste classification purposes, the following limitations should be noted:

The historical information presented is limited;

No field QA was completed, hence no comment can be made regarding field QA,;

Groundwater testing was not completed, however, given that no significant soil contamination
was found, groundwater contamination is considered unlikely; and

This DSI was not strictly completed in accordance with SEPP55 due to the above mentioned
limitations.

Overall, it is further understood that since the DA was lodged, the NSW EPA has indicated that the
limitations noted in DP, 2017 need to be addressed. Therefore, this report (Supplementary
Contamination Assessment) aims to address the above limitations and comments made by the EPA.

5. Preliminary Conceptual Site Model

A conceptual site model (CSM) is a representation of site-related information regarding contamination
sources, receptors and exposure pathways between those sources and receptors. The CSM provides
the framework for identifying how the site became contaminated and how potential receptors may be

Supplementary Contamination Investigation, Proposed Chau Chak Wing Museum 85385.03.R.001.Rev0
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exposed to contamination either in the present or in the future, i.e. it enables an assessment of
potential source — pathway — receptor linkages.

The following CSM was prepared as part of DP, 2017.

5.1 Potential Contamination Sources and Contaminants of Concern

Based on site history review (DP, 2013), the potential contamination sources are considered to be:
S1 Imported filling;

S2  Asbestos in surface soils (filling); and

S3  Historical agricultural land use.

The contaminants of potential concern are considered to be metals, TRH, BTEX, PAH, PCB, OCP,
OPP, phenols and asbestos.

5.2 Potential Receptors
5.2.1 Human Health Receptors

R1  Current site users (workers and tennis players);
R2  Construction and maintenance workers;
R3  Final end users (commercial users with limited soil access); and

R4  Land users in adjacent areas (commercial / educational).

5.2.2 Environmental Receptors

R5  Groundwater; and

R6  Surface water (urban drainage ultimately into Rozelle and Blackwattle Bays).

5.2.3 Potential Pathways

Potential pathways for contamination to impact the identified receptors include the following:
P1  Direct contact with soil or groundwater (ingestion and dermal);

P2  Inhalation of dust and / or vapours;

P3  Leaching of contaminants and vertical migration into groundwater;

P4  Surface water run-off; and

P5 Lateral migration of groundwater.

Supplementary Contamination Investigation, Proposed Chau Chak Wing Museum 85385.03.R.001.Rev0
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5.3 Summary of Preliminary CSM

A ‘source — pathway — receptor’ approach has been used to assess the potential risk of harm being
caused to human, water or environmental receptors from contamination sources on or in the vicinity of
the site, via exposure pathways. The possible pathways between the above sources (S1 to S3) and
receptors (R1 to R6) are provided in Table 2.

Table 2: Preliminary Conceptual Site Model

Potential Sources Pathways Receptors
S1 - Imported fill P1 — Direct contact R1 - Current site users (workers and
S2 - Asbestos in surface | P2 — Inhalation tennis players)
soils (filling) P3 — Leaching R2 - Construction and maintenance
S3 - Historic agricultural workers
land use.

R3 - Final end users (commercial users
with limited soil access)

R4 - Land users in adjacent areas
(commercial / educational)

R5 - Groundwater

R6  Surface water (urban drainage
ultimately into Rozelle and Blackwattle
Bays)

6. Fieldwork and Analysis
6.1 Data Quality Objectives and Project Quality Procedures

This SCI has been devised in general accordance with the seven step data quality objective (DQO)
process which is provided in Appendix B, Schedule B2 of NEPC (2013). The DQO process is outlined
as follows:

State the problem;

Identify the decision;

Identify inputs into the decision;

Define the boundary of the assessment;
Develop a decision rule;

Specify acceptable limits on decision errors; and

Optimise the design for obtaining data.

Referenced sections for the respective DQOs listed above are provided in Appendix C.

Supplementary Contamination Investigation, Proposed Chau Chak Wing Museum 85385.03.R.001.Rev0
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6.2 Data Quality Indicators

The performance of the assessment in achieving the DQO was assessed through the application of
data quality indicators (DQI) as defined by:

Precision: A quantitative measure of the variability (reproducibility) of data;

Accuracy: A quantitative measure of the closeness of reported data to the “true” value;

Representativeness:  The confidence (expressed qualitatively) that data are representative of each
media present on the site;

Completeness: A measure of the useable data from a data collection activity; and
Comparability: The confidence (expressed qualitatively) that data can be considered

equivalent for each sampling and analytical event.

Further comments on the DQIs are presented in Appendix C.

6.3 Soil Sampling Locations and Rationale

Three test pits were excavated in accessible areas of the site to provide an indication of subsurface
conditions.

Under the NSW EPA Sampling Design Guidelines 1997, a minimum of 15 sampling locations is
recommended to characterise a site of this size (0.28 ha). It should be noted that The University of
Sydney indicated in an email dated 4 August 2017 that the area of the site is approximately 0.28 ha. A
total of 12 boreholes were completed in previous investigations (see Section 4 of this report). The
additional three test pits complete the total of 15 sample locations.

Test pits were completed as it is the preferred method to visually identify potential asbestos in filling.

Intrusive works were conducted on 16 August 2017 at the locations shown in Drawing 1, Appendix A.

6.4 Soil Sampling Procedures

Environmental sampling was performed in accordance with standard operating procedures outlined in
the DP Field Procedures Manual. All sampling data was recorded on test pit logs presented in
Appendix B and selected samples for laboratory analysis were recorded on DP chain-of-custody
(COC) sheets provided in Appendix C. The general soil sampling procedure comprised:

Decontamination of re-useable sampling equipment using a 3% phosphate free detergent
(Decon90) and distilled water prior to collecting each sample or use of disposable sampling
equipment;

Use of disposable sampling equipment including nitrile gloves;

Transfer of samples into laboratory prepared glass jars and capping immediately with Teflon lined
lids;

Supplementary Contamination Investigation, Proposed Chau Chak Wing Museum 85385.03.R.001.Rev0
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Labelling of sampling containers with individual and unique identification, including project
number, sample identification and sample depth; and

Placement of sample containers and bags into a cooled, insulated and sealed container for
transport to the laboratory; and

COC was maintained at all times and countersigned by the receiving laboratory on transfer of
samples.

Envirolab Services Pty Ltd, accredited by NATA, was employed to conduct the sample analysis. ELS
is required to carry out in-house procedures.

6.5 Analytical Rationale

The analytical scheme was designed to obtain an indication of the potential presence and possible
distribution of identified COPC based on information obtained in the previous investigations and the
preliminary CSM. The primary contaminants of concern as identified in Section 5 are metals, TRH,
BTEX, PAH, PCB, OCP, OPP, phenols and asbestos. Soil samples were selected for analysis based
on site observations (i.e. odour, staining etc.), and their location within the subsoil strata (i.e. fill or
natural), with an emphasis on fill and near surface samples where it would be expected that the bulk of
identified COPC would be present.

7. Proposed Development

It is understood that the proposed development comprises demolition of the existing tennis courts and
the construction of a museum building equivalent to three levels above ground and four basement
levels. The lowest ground level is given as RL 20.7 m. The site area is understood to be approximately
0.28 ha.

8. Assessment Criteria

The assessment criteria have been sourced from the National Environment Protection Council (NEPC)
National Environment Protection Measure (Assessment of Site Contamination) 1999, as amended
2013 (NEPC 2013).

The site assessment criteria (SAC) comprise health-based investigation levels (HILs), health

screening levels (HSLs) and management limits for TRH. The laboratory Practical Quantitation Limit
(PQL) has also been adopted as a screening level for some contaminants.

8.1 Health-based Investigation Levels (Non-petroleum Chemical Contaminants)

Table 3 shows the HILs that have been adopted by NEPC (2013) Schedule B1, Table 1A (1) for
assessing the human health risk from a contaminant via relevant pathways of exposure, as detailed in
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the CSM. Table 3 only includes contaminants analysed during this assessment, not the full list
provided in NEPC (2013).

The proposed development will comprise a museum building equivalent to three levels above ground
and four basement levels; hence the adopted SAC were for commercial / industrial land use.

Table 3: Health Investigation Levels (Non-petroleum Chemical Contaminants)

Contaminant ) HIL D i
Commercial / Industrial (mg/kg)
Metals and Inorganics
Arsenic 3,000
Cadmium 900
Chromium (IV) 3,600
Copper 240,000
Lead 1,500
Mercury (inorganic) 730
Nickel 6,000
Zinc 400,000
PAH
Carcinogenic PAH (as benzo(a)pyrene TEQ) 40
Total PAH 4,000
Phenols
Phenol 240,000
OCP
DDT + DDD + DDE 3,600
Aldrin + Dieldrin 45
Chlordane 530
Endosulfan (total) 2,000
Endrin 100
Hepatchlor 50
HCB 80
Methoxychlor 2,500
Other Organics
PCB 7

8.2 Petroleum Contaminants (Health Screening Levels and Management Limits)

Health Screening Levels

Table 4 shows petroleum hydrocarbon compounds adopted from NEPC (2013) Schedule B1,
Table 1A(3) and are based on the exposure to petroleum hydrocarbons through the dominant vapour
inhalation exposure pathway. The screening levels are adopted given the exposure risk identified
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during the CSM. Based on the proposed development, the relevant and adopted HSL is HSL D,
commercial / industrial.

The HSLs are based on overlying soil type and depth. HSLs for sand have been used as they are
most conservative. Using the most conservative values, the depth range of 0 m to <1 m has been

used.

Table 4: Soil Health Screening Levels for Vapour Intrusion

HSL D
Contaminant Soil Type Commercial / industrial (mg/kg)
Depth 0 m to <1m
Toluene NL
Ethylbenzene NL
Xylenes 230
Naphthalene Sand NL
Benzene 3

TRH C4-Cyp less BTEX [F1] 260
TRH >C,o-C4¢ less naphthalene [F2] NL

NL- Not limiting

Direct Contact Screening Levels

Direct contact HSLs have also been considered for the future land use, considering that minimal parts
of the site will not be occupied by buildings and may be available for direct contact such as grassed
areas or in garden beds and vegetated areas. These are provided in Table 5.

Table 5: Direct Contact Health Screening Levels

Contaminant HSL D Commercial / Industrial | Intrusive Maintenance Worker
Toluene 99,000 120,000
Ethylbenzene 27,000 85,000
Xylenes 81,000 130,000
Naphthalene 11,000 29,000
Benzene 430 1,100
Ce-C1o 26,000 82,000
>C10-Cys 20,000 62,000
>C16-Cay 27,000 85,000
>C34-Cyo 38,000 120,000

Management Limits (TRH Only)

NEPC (2013) Table 1B (7) provides ‘management limits’ for TRH fractions, which are applied after
consideration of relevant HSLs. The management limits have been adopted to avoid or minimise the
following potential effects of petroleum hydrocarbons:

Formation of non-aqueous phase liquids (LNAPL);

Fire and explosive hazards; and
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Effects on buried infrastructure e.g. penetration of, or damage to, in-ground services by
hydrocarbons.

The presence of site TRH contamination at the levels of the management limits does not imply that
there is no need for administrative notification or controls in accordance with jurisdictional
requirements. The adopted management limits are shown in Table 6 and have been selected based
on the CSM.

Management limits for coarse material are presented in Table 6, since the coarse texture management
limits are more conservative of the two management limits available.

Table 6: Management Limits for TRH Fractions in Soil

Management Limit:
TRH Fraction Soil Texture Commercial and industrial
(mg/kg)
Ce-Co [F1] Coarse 700
>C10-Cy6 [F2] Coarse 1,000
>C16-Caq [F3] Coarse 3,500
>C34-Cyo [F4] Coarse 10,000

8.3 Ecological Investigation Levels

Ecological Investigation Levels (EIL) have been derived for selected metals and organic compounds
and are applicable for assessing risk to terrestrial ecosystems (NEPC, 2013). EIL depend on specific
soil physiochemical properties and land use scenarios and generally apply to the top 2 m of soil, which
corresponds to the root zone and habitation zone of many species. The EIL is determined for a
contaminant based on the sum of the ambient background concentration (ABC) and an added
contaminant limit (ACL). The ABC of a contaminant is the soil concentration in a specific locality that
is the sum of naturally occurring background levels and the contaminants levels that have been
introduced from diffuse or non-point sources (e.g. motor vehicle emissions). The ACL is the added
concentration (above the ABC) of a contaminant above which further appropriate investigation and
evaluation of the impact on ecological values is required.

The EIL is calculated using the following formula:
EIL = ABC + ACL,

The ABC is determined through direct measurement at an appropriate reference site (preferred) or
through the use of methods defined by Olszowy et al Trace element concentrations in soils from rural
and urban areas of Australia, Contaminated Sites monograph no. 4, South Australian Health
Commission, Adelaide, Australia 1995 (Olszowy, 1995) or Hamon et al, Geochemical indices allow
estimation of heavy metal background concentrations in soils, Global Biogeochemical Cycles, vol. 18,
GB1014, (Hamon, 2004). ACL is based on the soil characteristics of pH, CEC and clay content.

EIL (and ACLs where appropriate) have been derived in NEPC (2013) for only a short list of
contaminants comprising As, Cu, Cr (lll), DDT, naphthalene, Ni, Pb and Zn. An Interactive (Excel)
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Calculation Spreadsheet may be used for calculating site-specific EIL for these contaminants, and has
been provided in the ASC NEPM Toolbox available on the SCEW (Standing Council on Environment
and Water) website (http://www.scew.gov.au/node/941).
The adopted EIL, derived from Tables 1B (1) to 1B(5), Schedule B1 of NEPC (2013) the Interactive
(Excel) Calculation Spreadsheet are shown in the following Table 7. The following site specific data
and assumptions have been used to determine the EILs:

The EILs will apply to the top 2 m of the soil profile;

Given the likely source of soil contaminants (i.e. historical site useffill) the contamination is
considered as “aged” (>2 years); and

ABCs have been derived using the Interactive (Excel) Calculation Spreadsheet using input
parameters of aged soil, average CEC of 8 and average pH of 6.8 for the State in which the site
is located, and high for traffic volumes.

Table 7: Ecological Investigation Levels (EIL) in mg/kg

Analyte EIL Comments
Metals Arsenic 160 Adopted pH of 6.8 and
Copper 280 CEC of 8 cmoly/kq];
- assumed clay content
Nickel 290 50%
Chromium I 530
Lead 1,800
Zinc 620
PAH Naphthalene 370
OCP DDT 640

8.4 Ecological Screening Levels — Petroleum Hydrocarbons

Ecological Screening Levels (ESL) are used to assess the risk of selected petroleum hydrocarbon
compounds, BTEX and benzo(a)pyrene to terrestrial ecosystems. ESL apply to the top 2 m of the soll
profile as for EIL.

ESL have been derived in NEPC (2013) for petroleum fractions F1 to F4 as well as BTEX and
Benzo(a)pyrene. Site specific data and assumptions as summarised in Table 8 have been used to
determine the ESL. The adopted ESL, from Table 1B(6), Schedule B1 of NEPC (2013) are shown in
Table 9.
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Table 8: Inputs to the Derivation of ESL

Variable Input Rationale
Depth of ESL | Top 2 m of the sail profile The top 2m depth below ground level
application corresponds to the root zone and habitation

zone of many species.

Land use University (Commercial) University use

Soil Texture Coarse

Table 9: Ecological Screening Levels (ESL) in mg/kg

Analyte ESL Comments
TRH C6 — C10 (less BTEX) [F1] 215* All ESLs are low
>C10-C16 (less Naphthalene) [F2] 170 reliability apart from
those marked with *
>C16-C34 [F3] 1,700 which are moderate
>C34-C40 [F4] 3,300 reliability
BTEX Benzene 75
Toluene 135
Ethylbenzene 165
Xylenes 180
PAH Benzo(a)pyrene 1.4

8.5 Asbestos

Presence / absence testing for asbestos has been conducted as a screening assessment using the
laboratory detection limit of 0.1 g/kg. It should be noted that if further asbestos or indicators of
asbestos (e.g. significant inclusions of building debris) are observed during future
excavations / construction activity, then further assessment and/or management for asbestos in
accordance with NEPC (2013) would be recommended.

8.6 Contaminants with No Assessment Criteria

Where no guidance is provided in NEPC (2013) for any specific analyte, the PQL was used as the
initial screening criteria.

If concentrations are recorded above the PQL, reference criteria will be sourced from other national
and international guidance as relevant and used to determine the significance of the detected analyte.

The referenced criteria are provided in Table C1, Appendix C.
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9. Fieldwork Observations

The test pit locations are shown in Drawing 1 in Appendix A. The test pit logs and the previous
borehole logs are provided in Appendix B along with notes on descriptive terms and symbols.

The subsurface conditions encountered in the test pits comprised brown silty clay filling to depths of
between 0.3 m and 0.8 m, then red brown, orange brown and grey silty clay to target depths of
between 0.5 m and 1.0 m.

No free groundwater was encountered in the test pits.
There were no obvious indications of gross contamination (e.g. staining or odours) or anthropogenic
materials within the test pits.

The conditions encountered in the test pits were consistent with those found during the previous
investigations. Previous investigations indicate that the filling and clay soils are underlain by shaly
clay and then shale and laminite bedrock.

10. Analytical Results

The results of the current and previous laboratory analysis are presented in Table C1, Appendix C.
The NATA laboratory reports together with the chain-of-custody and sample receipt information are
presented in Appendix C.

11. Discussion of Results

The laboratory results (Table C1) indicate that all contaminant concentrations in the soil samples
analysed during the previous and current investigations (nine filling and eight natural samples) were
within the adopted assessment criteria with the exception of benzo(a)pyrene in the following three
filing samples:

BH4/0.5 m (previous investigations) result of 1.8 mg/kg;

BH12/0.5 m (previous investigations) results of 20 mg/kg; and

TP2/0-0.1 m (current investigation) results of 3.3 mg/kg.
The above three results all exceeded the ecological screening level (ESL) of 1.4 mg/kg. However, as
stated in the DSI (DP, 2017), leachability (TCLP) testing was conducted on both samples from the

previous investigations (BH4 and BH12) (for waste classification purposes) and found the leachability
to be below the laboratory reporting limit (<0.001 mg/L).

Asbestos was not identified in any of the samples tested from the previous or current investigations.
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12. Conclusion and Recommendations

Based on the findings of the previous and current investigations, the site is considered to be suitable,
from an environmental perspective, for the proposed museum development.

The exceedances of the B(a)P ESL in three filling samples is not considered significant given that
leachability results were below laboratory reporting limit and that the material is to be removed as part
of the excavation of the proposed basement.

An unexpected finds protocol (UFP) must form part of any excavation contractor’'s standard work
method statements / construction management plans such that there is a plan of action to deal with
finds of potential contamination not encountered by the current investigations. The UFP must include
inter alia methods for identifying, investigating and managing asbestos, or any other contaminants, on
site if found.

The recommendations of the preliminary waste classification (DP, 2016b) should be followed as per
Section 4.3 of this report.

13. Limitations

Douglas Partners (DP) has prepared this report for the proposed Chau Chak Wing Museum at part of
the University of Sydney Campus, Camperdown, NSW in accordance with DP proposal SYD170937
Revl dated 8 August and acceptance email from Mr Christopher Burns of The University of Sydney
dated 9 August 2017. The work was carried out under DP’s Conditions of Engagement. This report is
provided for the exclusive use of The University of Sydney for this project only and for the purposes as
described in the report. It should not be used by or relied upon for other projects or purposes on the
same or other site or by a third party. Any party so relying upon this report beyond its exclusive use
and purpose as stated above, and without the express written consent of DP, does so entirely at its
own risk and without recourse to DP for any loss or damage. In preparing this report DP has
necessarily relied upon information provided by the client and/or their agents.

The results provided in the report are indicative of the sub-surface conditions on the site only at the
specific sampling and/or testing locations, and then only to the depths investigated and at the time the
work was carried out. Sub-surface conditions can change abruptly due to variable geological
processes and also as a result of human influences. Such changes may occur after DP’s field testing
has been completed.

DP’s advice is based upon the conditions encountered during this investigation. The accuracy of the
advice provided by DP in this report may be affected by undetected variations in ground conditions
across the site between and beyond the sampling and/or testing locations. The advice may also be
limited by budget constraints imposed by others or by site accessibility.

This report must be read in conjunction with all of the attached and should be kept in its entirety
without separation of individual pages or sections. DP cannot be held responsible for interpretations
or conclusions made by others unless they are supported by an expressed statement, interpretation,
outcome or conclusion stated in this report.
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This report, or sections from this report, should not be used as part of a specification for a project,
without review and agreement by DP. This is because this report has been written as advice and
opinion rather than instructions for construction.

Douglas Partners Pty Ltd
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About this Report

Introduction

These notes have been provided to amplify DP's
report in regard to classification methods, field
procedures and the comments section. Not all are
necessarily relevant to all reports.

DP's reports are based on information gained from
limited subsurface excavations and sampling,
supplemented by knowledge of local geology and
experience.  For this reason, they must be
regarded as interpretive rather than factual
documents, limited to some extent by the scope of
information on which they rely.

Copyright

This report is the property of Douglas Partners Pty
Ltd. The report may only be used for the purpose
for which it was commissioned and in accordance
with the Conditions of Engagement for the
commission supplied at the time of proposal.
Unauthorised use of this report in any form
whatsoever is prohibited.

Borehole and Test Pit Logs

The borehole and test pit logs presented in this
report are an engineering and/or geological
interpretation of the subsurface conditions, and
their reliability will depend to some extent on
frequency of sampling and the method of drilling or
excavation. Ideally, continuous undisturbed
sampling or core drilling will provide the most
reliable assessment, but this is not always
practicable or possible to justify on economic
grounds. In any case the boreholes and test pits
represent only a very small sample of the total
subsurface profile.

Interpretation of the information and its application
to design and construction should therefore take
into account the spacing of boreholes or pits, the
frequency of sampling, and the possibility of other
than ‘straight line' variations between the test
locations.

Groundwater

Where groundwater levels are measured in

boreholes there are several potential problems,

namely:

e In low permeability soils groundwater may
enter the hole very slowly or perhaps not at all
during the time the hole is left open;

e A localised, perched water table may lead to
an erroneous indication of the true water
table;

e Water table levels will vary from time to time
with seasons or recent weather changes.
They may not be the same at the time of
construction as are indicated in the report;
and

e 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
first be washed out of the hole if water
measurements are to be made.

More reliable measurements can be made by
installing standpipes which are read at intervals
over several days, or 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 a perched water table.

Reports

The report has been prepared by qualified
personnel, is based on the information obtained
from field and laboratory testing, and has been
undertaken to current engineering standards of
interpretation and analysis. Where the report has
been prepared for a specific design proposal, the
information and interpretation may not be relevant
if the design proposal is changed. If this happens,
DP will be pleased to review the report and the
sufficiency of the investigation work.

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

e Unexpected variations in ground conditions.
The potential for this will depend partly on
borehole or pit spacing and sampling
frequency;

e Changes in policy or interpretations of policy
by statutory authorities; or

e The actions of contractors responding to
commercial pressures.

If these occur, DP will be pleased to assist with

investigations or advice to resolve the matter.

July 2010



About this Report

Site Anomalies

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

Information for Contractual Purposes
Where information obtained from this report is
provided for tendering purposes, it is
recommended that all information, including the
written report and discussion, be made available.
In circumstances where the discussion or
comments section is not relevant to the contractual
situation, it may be appropriate to prepare a
specially edited document. DP would be pleased
to assist in this regard and/or to make additional
report copies available for contract purposes at a
nominal charge.

Site Inspection

The company will always be pleased to provide
engineering inspection services for geotechnical
and environmental aspects of work to which this
report is related. This could range from a site visit
to confirm that conditions exposed are as
expected, to full time engineering presence on
site.

July 2010
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Appendix B

Descriptive Notes
Test Pit Logs

Borehole Logs (from previous Investigations)




Sampling Methods

Sampling

Sampling is carried out during drilling or test pitting
to allow engineering examination (and laboratory
testing where required) of the soil or rock.

Disturbed samples taken during drilling provide
information on colour, type, inclusions and,
depending upon the degree of disturbance, some
information on strength and structure.

Undisturbed samples are taken by pushing a thin-
walled sample tube into the soil and withdrawing it
to obtain a sample of the soil 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.

Test Pits

Test pits are usually excavated with a backhoe or
an excavator, allowing close examination of the in-
situ soil if it is safe to enter into the pit. The depth
of excavation is limited to about 3 m for a backhoe
and up to 6 m for a large excavator. A potential
disadvantage of this investigation method is the
larger area of disturbance to the site.

Large Diameter Augers

Boreholes can be drilled using a rotating plate or
short spiral auger, generally 300 mm or larger in
diameter commonly mounted on a standard piling
rig. The cuttings are returned to the surface at
intervals (generally not more than 0.5 m) and are
disturbed but usually unchanged in moisture
content. Identification of soil strata is generally
much more reliable than with continuous spiral
flight augers, and is usually supplemented by
occasional undisturbed tube samples.

Continuous Spiral Flight Augers

The borehole is advanced using 90-115 mm
diameter continuous spiral flight augers which are
withdrawn at intervals to allow sampling or in-situ
testing. This is a relatively economical means of
drilling in clays and sands above the water table.
Samples are returned to the surface, or may be
collected after withdrawal of the auger flights, but
they are disturbed and may be mixed with soils
from the sides of the hole. Information from the
drilling (as distinct from specific sampling by SPTs
or undisturbed samples) is of relatively low

reliability, due to the remoulding, possible mixing
or softening of samples by groundwater.

Non-core Rotary Drilling

The borehole is advanced using a rotary bit, with
water or drilling mud being pumped down the drill
rods and returned up the annulus, carrying the drill
cuttings. Only major changes in stratification can
be determined from the cuttings, together with
some information from the rate of penetration.
Where drilling mud is used this can mask the
cuttings and reliable identification is only possible
from separate sampling such as SPTs.

Continuous Core Drilling

A continuous core sample can be obtained using a
diamond tipped core barrel, usually with a 50 mm
internal diameter. Provided full core recovery is
achieved (which is not always possible in weak
rocks and granular soils), this technique provides a
very reliable method of investigation.

Standard Penetration Tests

Standard penetration tests (SPT) are used as a
means of estimating the density or strength of soils
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 6.3.1.

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

The test results are reported in the following form.

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

4.6,7
N=13

e In the case where the test is discontinued
before the full penetration depth, say after 15
blows for the first 150 mm and 30 blows for
the next 40 mm as:

15, 30/40 mm
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Sampling Methods

The results of the SPT tests can be related
empirically to the engineering properties of the
soils.

Dynamic Cone Penetrometer Tests /

Perth Sand Penetrometer Tests

Dynamic penetrometer tests (DCP or PSP) are
carried out by driving a steel rod into the ground
using a standard weight of hammer falling a
specified distance. As the rod penetrates the soil
the number of blows required to penetrate each
successive 150 mm depth are recorded. Normally
there is a depth limitation of 1.2 m, but this may be
extended in certain conditions by the use of
extension rods. Two types of penetrometer are
commonly used.

e Perth sand penetrometer - a 16 mm diameter
flat ended rod is driven using a 9 kg hammer
dropping 600 mm (AS 1289, Test 6.3.3). This
test was developed for testing the density of
sands and is mainly used in granular soils and
filling.

e Cone penetrometer - a 16 mm diameter rod
with a 20 mm diameter cone end is driven
using a 9 kg hammer dropping 510 mm (AS
1289, Test 6.3.2). This test was developed
initially for pavement subgrade investigations,
and correlations of the test results with
California Bearing Ratio have been published
by various road authorities.

July 2010



Soil Descriptions

Description and Classification Methods
The methods of description and classification of
soils and rocks used in this report are based on
Australian Standard AS 1726-1993, Geotechnical
Site Investigations Code. In general, the
descriptions include strength or density, colour,
structure, soil or rock type and inclusions.

Soil Types

Soil types are described according to the
predominant particle size, qualified by the grading
of other particles present:

Type Particle size (mm)
Boulder >200
Cobble 63 - 200
Gravel 2.36 - 63
Sand 0.075-2.36
Silt 0.002 - 0.075
Clay <0.002

The sand and gravel sizes can be further
subdivided as follows:

Type Particle size (mm)
Coarse gravel 20-63
Medium gravel 6-20

Fine gravel 2.36-6
Coarse sand 0.6-2.36
Medium sand 0.2-0.6
Fine sand 0.075-0.2

The proportions of secondary constituents of soils
are described as:

Definitions of grading terms used are:

e Well graded - a good representation of all
particle sizes

e Poorly graded - an excess or deficiency of
particular sizes within the specified range

e Uniformly graded - an excess of a particular
particle size

e Gap graded - a deficiency of a particular
particle size with the range

Cohesive Soils

Cohesive soils, such as clays, are classified on the
basis of undrained shear strength. The strength
may be measured by laboratory testing, or
estimated by field tests or engineering
examination. The strength terms are defined as
follows:

Description Abbreviation Undrained
shear strength
(kPa)
Very soft Vs <12
Soft s 12-25
Firm f 25-50
Stiff st 50 - 100
Very stiff vst 100 - 200
Hard h >200

Cohesionless Soils

Cohesionless soils, such as clean sands, are
classified on the basis of relative density, generally
from the results of standard penetration tests
(SPT), cone penetration tests (CPT) or dynamic
penetrometers (PSP). The relative density terms
are given below:

Term Proportion Example
And Specify Clay (60%) and Relative Abbreviation | SPTN CPT qc
Sand (40%) Density value value
Adjective 20 - 35% Sandy Clay G | y (M'Za)
< <
Slightly 12-20% | Slightly Sandy ery 100se v
Clay Loose | 4-10 2-5
With some 5-12% | Clay with some Medium md 10-30 | 5-15
sand dense
With a trace of 0-5% Clay with a trace Dense d 30-50 | 15-25
of sand Very vd >50 >25
dense
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Soil Descriptions

Soil Origin
It is often difficult to accurately determine the origin
of a soil. Soils can generally be classified as:

Residual soil - derived from in-situ weathering
of the underlying rock;

Transported soils - formed somewhere else
and transported by nature to the site; or

Filling - moved by man.

Transported soils may be further subdivided into:

Alluvium - river deposits
Lacustrine - lake deposits
Aeolian - wind deposits

Littoral - beach deposits
Estuarine - tidal river deposits
Talus - scree or coarse colluvium

Slopewash or Colluvium - transported
downslope by gravity assisted by water.
Often includes angular rock fragments and
boulders.
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Rock Descriptions

Rock Strength

Rock strength is defined by the Point Load Strength Index (Isso)) and refers to the strength of the rock
substance and not the strength of the overall rock mass, which may be considerably weaker due to defects.
The test procedure is described by Australian Standard 4133.4.1 - 2007. The terms used to describe rock
strength are as follows:

Term Abbreviation Point Load Index Approximate Unconfined
Is(s0) MPa Compressive Strength MPa*

Extremely low EL <0.03 <0.6

Very low VL 0.03-0.1 06-2

Low L 0.1-0.3 2-6

Medium M 03-1.0 6-20

High H 1-3 20 - 60

Very high VH 3-10 60 - 200

Extremely high EH >10 >200

* Assumes a ratio of 20:1 for UCS to Issp)_ It should be noted that the UCS to Is(sg) ratio varies significantly
for different rock types and specific ratios should be determined for each site.

Degree of Weathering
The degree of weathering of rock is classified as follows:

Term Abbreviation Description

Extremely weathered EW Rock substance has soil properties, i.e. it can be remoulded
and classified as a soil but the texture of the original rock is
still evident.

Highly weathered HW Limonite staining or bleaching affects whole of rock

substance and other signs of decomposition are evident.
Porosity and strength may be altered as a result of iron
leaching or deposition. Colour and strength of original fresh
rock is not recognisable

Moderately Mw Staining and discolouration of rock substance has taken

weathered place

Slightly weathered SW Rock substance is slightly discoloured but shows little or no
change of strength from fresh rock

Fresh stained Fs Rock substance unaffected by weathering but staining
visible along defects

Fresh Fr No signs of decomposition or staining

Degree of Fracturing
The following classification applies to the spacing of natural fractures in diamond drill cores. It includes
bedding plane partings, joints and other defects, but excludes drilling breaks.

Term Description

Fragmented Fragments of <20 mm

Highly Fractured Core lengths of 20-40 mm with some fragments

Fractured Core lengths of 40-200 mm with some shorter and longer sections
Slightly Fractured Core lengths of 200-1000 mm with some shorter and longer sections
Unbroken Core lengths mostly > 1000 mm
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Rock Descriptions

Rock Quality Designation

The quality of the cored rock can be measured using the Rock Quality Designation (RQD) index, defined
as:

RQD % = cumulative length of 'sound' core sections > 100 mm long
total drilled length of section being assessed

where 'sound' rock is assessed to be rock of low strength or better. The RQD applies only to natural
fractures. If the core is broken by drilling or handling (i.e. drilling breaks) then the broken pieces are fitted
back together and are not included in the calculation of RQD.

Stratification Spacing
For sedimentary rocks the following terms may be used to describe the spacing of bedding partings:

Term Separation of Stratification Planes
Thinly laminated <6 mm

Laminated 6 mm to 20 mm

Very thinly bedded 20 mm to 60 mm

Thinly bedded 60 mmto 0.2 m

Medium bedded 02mto0.6m

Thickly bedded 06mto2m

Very thickly bedded >2m
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Symbols & Abbreviations

Introduction
These notes summarise abbreviations commonly
used on borehole logs and test pit reports.

Drilling or Excavation Methods

C Core drilling

R Rotary drilling

SFA Spiral flight augers

NMLC Diamond core - 52 mm dia
NQ Diamond core - 47 mm dia
HQ Diamond core - 63 mm dia
PQ Diamond core - 81 mm dia
Water

> Water seep

\Y4 Water level

Sampling and Testing

A Auger sample

B Bulk sample

D Disturbed sample

E Environmental sample

Uso Undisturbed tube sample (50mm)
W Water sample

pp Pocket penetrometer (kPa)
PID Photo ionisation detector

PL Point load strength Is(50) MPa
S Standard Penetration Test

\% Shear vane (kPa)

Description of Defects in Rock

The abbreviated descriptions of the defects should
be in the following order: Depth, Type, Orientation,
Coating, Shape, Roughness and Other. Drilling
and handling breaks are not usually included on
the logs.

Defect Type

B Bedding plane
Cs Clay seam

Cv Cleavage

Cz Crushed zone
Ds Decomposed seam
F Fault

J Joint

Lam Lamination

Pt Parting

Sz Sheared Zone
\% Vein

Orientation
The inclination of defects is always measured from
the perpendicular to the core axis.

h horizontal

v vertical

sh sub-horizontal
sV sub-vertical

Coating or Infilling Term

cln clean
co coating
he healed
inf infilled
stn stained
ti tight

vn veneer

Coating Descriptor

ca calcite

cbs carbonaceous
cly clay

fe iron oxide
mn manganese
slt silty

Shape

cu curved

ir irregular

pl planar

st stepped

un undulating
Roughness

po polished

ro rough

sl slickensided
sm smooth

vr very rough
Other

fg fragmented
bnd band

qtz quartz
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Symbols & Abbreviations

Graphic Symbols for Soil and Rock

General

|

4
N [
F e N L ]

.o "(‘
G
s

B
s}
N

Soils

4 Y
A

N A AN/
/./‘ /./. /./‘
AN
(10111
BENEN
~J 0

e

o

Asphalt

Road base

Concrete

Filling

Topsoil

Peat

Clay

Silty clay

Sandy clay

Gravelly clay

Shaly clay

Silt

Clayey silt

Sandy silt

Sand

Clayey sand

Silty sand

Gravel

Sandy gravel

Cobbles, boulders

Talus

Sedimentary Rocks

Boulder conglomerate

Conglomerate

Conglomeratic sandstone

Sandstone

Siltstone

Laminite

Mudstone, claystone, shale

Slate, phyllite, schist

Gneiss

Quartzite

Igneous Rocks

Granite

Dolerite, basalt, andesite

Dacite, epidote

Tuff, breccia

Porphyry

May 2017



CLIENT:
PROJECT:

TEST PIT LOG

The University of Sydney
Proposed Chau Chak Wing Museum

LOCATION: University of Sydney, Camperdown

SURFACE LEVEL: 34.5 AHD?

EASTING: 332638
NORTHING: 6249067

PIT No: TP1
PROJECT No: 85385.03
DATE: 16/8/2017
SHEET 1 OF 1

Description

Sampling & In Situ Testing

Q o .
—| Depth S o ) Qo Dynamic Penetrometer Test
Z| “m) of a9 % ﬁ._ g- Results & $ (blows per mm)
Strata o = a} 3 Comments 5 10 15 20
FILLING - brown silty clay filling with some fine to medium 0.0 : : : :
gravel and rootlets A
0.1
0.3 - -
SILTY CLAY - red-brown mottled grey, silty clay with some |
fine to medium gravel and rootlets
A
A
|
FSt | 0.5
|
|
|
|
0.7m: becoming mottled red and pale grey |
|
|
|
| 0.9
| A
F1 1.0 — - L 1.0 +
Pit discontinued at 1.0m
- target depth reached
RIG: 5 tonne excavator with rock - toothed bucket LOGGED: CL SURVEY DATUM: MGA94

WATER OBSERVATIONS: No free groundwater observed

REMARKS: “Levels interpolated from Dwg 26824-OIA-DT, dated 19/8/2016

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G  Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample U, Tube sample (x mmdia.) PL(D) Point load diametral test Is(50) (MPa)
C  Core driling W  Water sample pp  Pocket penetrometer (kPa)
D  Disturbed sample > Water seep S Standard penetration test
E  Environmental sample ¥ Waterlevel \ Shear vane (kPa)

K

[0 Sand Penetrometer AS1289.6.3.3
[J Cone Penetrometer AS1289.6.3.2

Douglas Partners

Geotechnics | Environment | Groundwater



TEST PIT LOG

CLIENT: The University of Sydney SURFACE LEVEL: 32.5 AHD* PIT No: TP2
PROJECT: Proposed Chau Chak Wing Museum EASTING: 332653 PROJECT No: 85385.03
LOCATION: University of Sydney, Camperdown NORTHING: 6249068 DATE: 16/8/2017
SHEET 1 OF 1
Description © Sampling & In Situ Testing
Depth S o o Dynamic Penetrometer Test
z (?np) of @3 % = é— Results & § (blows per mm)
Strata o = a 3 Comments 5 10 15 20
FILLING - dark brown silty clay filling with some fine to 0.0 : : : :
medium gravel and rootlets A
0.1
0.3m: becoming light brown
0.4 - - - 04
SILTY CLAY - brown silty clay with some fine to medium |
gravel and shale A
S 0.5 — - l 0.5
Pit discontinued at 0.5m
- target depth reached
1 -1
RIG: 5 tonne excavator with rock - toothed bucket LOGGED: CL SURVEY DATUM: MGA94
WATER OBSERVATIONS: No free groundwater observed
REMARKS: *Levels interpolated from Dwg 26824-OIA-DT, dated 19/8/2016 O Sand Penetrometer AS1289.6.3.3

[J Cone Penetrometer AS1289.6.3.2

SAMPLING & IN SITU TESTING LEGEND
G

Gas sample PID Photo ionisation detector (ppm)

Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (xmmdia.)  PL(D)Point load diametral test Is(50) (MPa) o u a s a r ne rs
Water sample pp  Pocket penetrometer (kPa) ( '

Water seep S Standard penetration test A .
Water level V__ Shear vane (kPa) Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

WV SCT




CLIENT:
PROJECT:

TEST PIT LOG

The University of Sydney
Proposed Chau Chak Wing Museum

LOCATION: University of Sydney, Camperdown

SURFACE LEVEL: 29.7 AHD?

EASTING: 338171
NORTHING: 6249907

PIT No: TP3
PROJECT No: 85385.03
DATE: 16/8/2017
SHEET 1 OF 1

Sampling & In Situ Testing

Depth Description E 9] Dynamic Penetrometer Test
| Dept s D © 2
Z| “m) of a9 % ﬁ._ s Results & $ (blows per mm)
Strata o = [T Comments 5 10 15 20
FILLING - dark brown silty clay filling with some fine to 0.0 : : : :
medium gravel and rootlets A
0.1
0.3m: becoming light brown
04
A
0.5
0.8 - -
SILTY CLAY - orange-brown silty clay with some fine to |
medium gravel and shale
|
0.9
|
A
|
1 10— - 1.0 4
Pit discontinued at 1.0m
- target depth reached
RIG: 5 tonne excavator with rock - toothed bucket LOGGED: CL SURVEY DATUM: MGA94

WATER OBSERVATIONS: No free groundwater observed

REMARKS: *BD1/16082017 duplicate collected at 0.9m to 1.0m. ~Levels interpolated from Dwg 26824-OIA-DT,

dated 19/8/2016

A
B
BLK
(o}
D
E

SAMPLING
Auger sample G
Bulk sample P
Block sample U,
Core driling w
Disturbed sample [;

Environmental sample

& IN SITU TESTING LEGEND
Gas sample

Piston sample

Tube sample (x mm dia.)

Water sample pp
Water seep S
Water level \

PID Photo ionisation detector (ppm)
PL(A) Point load axial test Is(50) (MPa)
PL(D) Point load diametral test Is(50) (MPa)
Pocket penetrometer (kPa)
Standard penetration test
Shear vane (kPa)

[0 Sand Penetrometer AS1289.6.3.3
[J Cone Penetrometer AS1289.6.3.2

m Douglas Partners

Geotechnics | Environment | Groundwater




BOREHOLE LOG

CLIENT: The University of Sydney SURFACE LEVEL: 34.3 AHD BORE No: 1
PROJECT: Chau Chak Wing Museum EASTING: PROJECT No: 85385.01
LOCATION: Parramatta Road, Camperdown NORTHING: DATE: 27/7/2016
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
- Degree of Rock f - ; ; ;
| depth Description Weathering | 2 Strength | & I;r:;:(t;r{g Discontinuities Sampling & In Situ Testing
& (m) of @3 ;:E: :g: :E’:gg (m) B - Bedding J - Joint L o 8\° Test %esults
Strata 2222, 2323535 |5 82 88 | S-Shear F-Faul = |8 8|2
30K zl8lsI2IZlels| |8 35 82 4 Comments
L FILLING - dark brown clayey sand : : : : : : : : : : : H H A
Fol filling with some medium to coarse
& 0-31 sandstone gravel and some treeand [| | | | | Tl I
Fot grass rootlets, moist 11 T [ A
L 06 RN N
FoE FILLING - brown and orange clay
[ [ filling with some fine to medium : : : : : : : : : : : H H
I F1 sand, moist A
L[ CLAY - stiff to very stiff, grey mottled Ll LErrrd Lor S 4,7,8
rar red clay with some fine to medium L LEErnd Lot N =15
r 14N ; I 11 Tl I 11l I
Lt _\lronstonegravel, moist AR RRRRR IR
[ [ CLAY - very hard, light grey clay BER ERERN | || || | Note:Unless otherwise
[ with trace of ironstone bands BER EEERN R stated, rock is fractured
b2 BN RERRRR N BRI o A g
3 I 11 Tl I 11l
& I 11 Tl I 11l
[ L1 Ll [
! 2 "SHALE - extremely low strength, L1 EEREE S
[ extremely to highly weathered, L1 BEEEN RN
I L fragmented, light grey-brown shale L1 EERRE Y C [100| O
I3 with some low and medium strength L1 R ol
[ [ iron-cemented bands
= [ 11 I [N
For (I Tl Il
HEL
L[ (I Tl Il
b4 |11 e Il
L[ |11 e Il
F3r |11 e Il
L[ |11 e Il
[ (I Tl Il
L[ |11 e Il
[ [ (I Tl Il
[ [® (I Tl Il
Lol - 1 12 5.2m: CORE LOSS:
L |11 [ 10 I 1300mm clss| o
[ [ N I INT T ) I NI |
Fob RN I IN VI | I /11
L[ 11X |1 |1 | I
b -6 I I/IN |1 |1 | |l
[ [ I EARRN! | |
F&E (I [ 11 |
[ [ 11 L1l |
3 6.5
F (I = |
[ (I : Tl |
[ [; S CAMINITE - medium strength, T : 1 : : : | :
[ [ slightly weathered, fractured and r 71m: Cs. 50
N slightly fractured, dark grey and light L k Lo I I .m.- S vamm
Ll grey laminite with approximately [ 1) K 11 | | \;i?mgzgmm PL(A) = 0.58
[ [ 25% fine sandstone lamination and | 1 [ | | : T
Lot some clay bands : : : : E: : : : : 7.61m: J90°, pl,sm,cly C |100]| 75
[ [ 783 - , co
[ -'8 LAMINITE-medlum _strength, 11 ] |1 | | 7.64m: BO°, pI,sm,fe stn
[ | Sllghtlyweatherged_, slightly fractured, h N I I 7.69m: Cs, 10mm
[of grey-brown laminite col K (R | | 7.72m: Cs, 80mm
B r 7.83m: Cs, 100mm _
[ [ I 11 10001 | | 7.99m- Cs. 10mm PL(A)=0.35
[ | ER I I | ht8.17m: Cs, 10mm
[ [ [ 1) RN RN | | |\'8.3m: B5°,pl,sm,fe stn
Lt |1 L I | | K-8.61m: BO°, pl, sm, fe
e L1 100 || | | \-8.9m: J30°, pl, sm, fe PL(A) = 0.52
t L E oy [ | 1| 8-92m: J45°- 90, cu, C [100| 95
([ I 11 I I | | \§e§;$n§t83 30mm
| E Y R
3 .55m: Cs, 10mm
F I 11 I I | |
[ 100 [ [ | |

Bore discontinued at 10.0m
RIG: Bobcat DRILLER: GM LOGGED: JN/SI CASING: HW to 1.5m

TYPE OF BORING:  Solid flight auger (TC-bit) to 1.5m; Rotary (water) to 2.5m; NMLC-Coring to 10.0m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: Well installed to 10.0m (backfill to 6.0m; bentonite to 6.5m; gravel to 10.0m; screen 7.0-10.0m)

SAMPLING & IN SITU TESTING LEGEND
G

Gas sample PID Photo ionisation detector (ppm)

Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (xmmdia.)  PL(D)Point load diametral test Is(50) (MPa) o u a s a r ne rs
Water sample pp  Pocket penetrometer (kPa) ( '

Water seep S Standard penetration test A .
Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

"V sCT

Water level \ Shear vane (kPa)




BOREHOLE LOG

CLIENT: The University of Sydney SURFACE LEVEL: 31.4 AHD BORE No: 2
PROJECT: Chau Chak Wing Museum EASTING: PROJECT No: 85385.01
LOCATION: Parramatta Road, Camperdown NORTHING: DATE: 11/8/2016
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
L Degree of Rock . A . . -
Description Wea?thering e Strength | = I;ractyre Discontinuities Sampling & In Situ Testing
| Depth of S grTer T T g || SPacing . . o |0 Test Results
(m) =8 g 25 (m) B - Bedding J - Joint 2 l|e°12 o
Strat = (O] BIEI;I%I-&I blf = = 1o g9 S-Shear  F-Fault & 388 8"\ &
rata E2230k zl8lsI2IZlels| |8 35 82 4 Comments
L 0.1k, FILLING - dark grey silt topsoil, FTTT FTTTTT T TT 1T A
[ I \rootlets present, traces of gravel, / : : : : : : : : : : : H H
Lot moist
L[ FILLING - soft, dark grey-dark brown L1l LT LT A
For clay, traces of ironstone gravel, L FErrn Lo
LI 0.8\ moist /-IIII Tl I 11l
[’ CLAY - very stiff, grey-brown clay : : : : : : : : : : : H H Note: Unless otherwise |2
L with a trace of ironstone gravel, RER SRR | |1 || | stated, rockis fractured s 3,513
st damp BER PULLEL| |1 11 1] | @ongrough planar | N=te
a RER DELLLE| 1 pp | Pedding dieping 0%-10° 7R
[ [ 11 I 11l
LT I 11 Tl I 11l
[ [? 20T CAMINITE - very low strength, i i i i i i i i i H H 2.024m: fg
[ extremely to highly weathered,
Lol fragmented to fractured, light 1] | 1] [ .
F grey-brown laminite with some 11 Mo —‘ ||| | 2:4m:J45°% pl, ro, cln
[ [ medium strength iron-cemented [ | [ | Il ] 2.6m: J45°, pl, ro, cln & c |100] 10
.. bands |11 rrrii — ['1 [\ J70°, st, ro, cIn
[ L[4 1] 1 I (N .72m: J35°, un, ro, cln
Fot |11 i Il \3-51?;"13J1'4§Vvlghr0,0|y
[ [ 11 | [ 11 — | || R 1eo1am: Ls
(8 34 CAVINITE - medium stengi, mighy |1 11 | ! ' I I EE A g
[ [ then moderately to slightly : : : : : : : : : : : IJ] H 2{48&%&;3“806)0' PL(A) = 1.02
I L weathered, fractured and slightly 1 IRR | R | H ¥
Fot fractured, grey-brown laminite with . | 3.88-3.92m: fq. ¢l
L[4 approximately 30% fine sandstone i Iﬁl I ] I %4',,,:5@: g;y S c |100] 25
3 laminations and some very low ey I | L1 L1l \4_06-4_1ém:fg
[l strength bands : : : : : : : : : : : H 4.12m: J60°, pl, ro, cln PL(A) = 0.59
- 4.45-46m: J (x3) 70°- =Y
! Cifi le=d] | | o1l \85o,un,ro,fe( )
o Gl T e
L e L Fifrr | || | 505.1m:fg
r I (I = I
Lol FIf 'H'| LU | ] 11| 5.3-6.4m:B's 0°-5°, fe,
[ I [ | [ 1] |cly
For C |100| 22
Fob I [ | [ 1l
[ [ | T [ | [ 1l PL(A)=0.64
b -6 I 1 I [ | [ 1l
L[ I 11 [ | (I
" 6.34 _ I 11 - | | |11
(N[ LAMINITE - low to medium then 111 BN | [l | 6.4-7.4m: B (x4) 5°, fe PL(A) = 0.32
L | medium strength, slightly 11 1h | |1 |1 |
For weathered, slightly fractured, grey 1 1h AR |11 |
L[ il . "
[ [ laminite with approximately 40% fine 1h AR |1 |
o7 sandstone laminations
L[ Il [0 |1l |
r I 11 [0 | |
[<[ Il [0 | I c 100l 94| PLA)=0.28
A 11 q: |1 T RN 7.4-7.8m: J85°, he, fe ’
L[ : : : : | : : : : H : 7.62m: J30°, pl, ro, fe
[ [g Il Bl |11 |
Ll : : : : : : : : : : :I I: 8.1m: J70°, pl, ro, cln PL(A)=0.5
Lol b B Lo N n\ 8-28m: J70°, helfe
L 8.35m: J70°, 40°, st, ro,
L[ ses i [ I L1 [ [T [\ an
LT LAMINITE - high strength, fresh, (I N [ Il |l |‘8.53-8.65m: Cs
L[ slightly fractured, grey laminite with |1 N N (. I
[ 9 approximately 20% fine sandstone NN 1 | ||
+ laminations I [ | I C [100]| 85
L] I 11 [ | I %205-9t-35m1|J (x3)30° &
AN I 11 [ [ I » S, 10, €In
i N N IR \9'255n%§’4538'@’)s?d°'n
i .6-9.75m: °- _
i I 11 [ I 1111 45°, pl, sm, cln PL(A) = 1.14
100 [ L1y [N NN
Bore discontinued at 10.0m
RIG: Bobcat DRILLER: GM LOGGED: Sl CASING: HW to 1.5m
TYPE OF BORING:  Solid flight auger (TC-bit) to 1.5m; NMLC-Coring to 10.0m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS:
SAMPLING & IN SITU TESTING LEGEND
B Buksampe” P Patonsamh PLUA) Poinload el test (50) (WPR)
ulk sample Iston sample 'oint load axial test Is| a
BLK Block sampl U, Tub I dia)  PL(D)Point load diametral test Is(50) (MP
Bl Block cape b (e sampl i) PL)Eont bed demetl e 550) (47 (/) Douglas Partners
D Disturbed sample > Water seep S Standard penetration test A .
E  Environmental sample ¥ Waterlevel \ Shear vane (kPa) Geotechnics | Environment | Groundwater




BOREHOLE LOG

CLIENT: The University of Sydney SURFACE LEVEL: 30.0 AHD BORE No: 3
PROJECT: Chau Chak Wing Museum EASTING: PROJECT No: 85385.01
LOCATION: Parramatta Road, Camperdown NORTHING: DATE: 2/8/2016
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description VI\:/)ggtﬁa:ri% o Stlsgr%th .| Fracture Discontinuities Sampling & In Situ Testing
| Depth of ST g | Spacing . . o |o® Test Results
(m) ((_’)‘E_I 58] |§ |%|§’§ (m) B - Bedding J - Joint g g G 8\° &
=, 2> '-5-5,5\]: —- wo Qo - - °©
- Strata 22Z3px [2181318818 |5 85 88 | S-Sher F-Fant 192" | comments
LT FILLING - dark grey silt topsoil, TTTTT FTTTTT T 1T TT A
i 021 rootlets present, traces of sand and LT LT Lo 1l
i 05 ironstone gravel, moist I LT I 11l A
F ’ FILLING - apparently stiff, red-brown LErnd LEEE Lo 1
[ clay, moist 10 1 I 11
ot - T Tl I 11l
F&F1 CLAY-very stiff, grey-brown clay, NEEN RN | 111 A
[ [ traces of ironstone gravel, moist, NEEE NEEEE A S 479
o MC<PL BERR RERRER I N=16
[ [ 1 T |1l Il | Note: Unless otherwise
L[ T T [ Il || | stated, rockis fractured
ol o T I [ Il 1| | alongrough planar
LS T Tl | Il || | beddingdipping 0°-10
[ [ I (N
s . NN RN |11 11
L | LAMINITE - high strength, highly Mrrri FTTTIT [T TT
[ then slightly weathered, fracturedto | || | | | I Il _
N slightly fractured, light grey-brown 1 IR RN I PL(A)=1.13
rp3 laminite 1IN RN || 2.95m:J?0°, pl, ro, cln
i I INER NERIE NS Yo B0, oy | C [100] 60
[ Iyl I II\' L PL(A) = 1.39
i ,2-3
I I I ] I Il g(.)26m:r3g2)°, pl, ro, cly
[ [ I LTIl Il 3.45m: J70°, un, ro, cly
Lol 4 I [T |1 \"3.53m: J80°, partially he
Lt 41 _ I || || | \_388m J45°, pl, ro, cln
3 LAMINITE - low strength, slightly 4.06m: B5°, fe
- [T |1 |1 | ) -
[ weathered, slightly fractured, grey t1h I I | PL(A) = 0.21
F laminite with approximately 30% fine s
[ sandstone laminations ! ! ! ! ! YT ! ! ! ! .! 4.5m: J45%, pl, ro, fe
r = 4.75m: CORE LOSS:
For 4.9 T T 0 T
Lol 150
[Rrs L] - | mm PL(A)=0.2
[ : : : : \ 5.22:5.24m: Cs
[ 5.32m: J60°, un, ro, fe
L |11 | \'5.45m:F45°,cIy Cl9)2
[ |11 |
(<l |11 |
tsbe
[ [ : : : : 6.08m: J85°, pl, ro, cln PL(A)=0.18
L[ : : : : 6.4m: J60°, pl, sm, cln
[ [ |11 |
(o] |11 |
[SET 7O CAMINITE - medium strength, N | .
i slightly weathered then fresh, 11 | | 7-12m:J70°, un/he, ro
F fractured and slightly fractured, grey | | | | |
[ laminite with approximately 20% fine | | | | | N PL(A) = 0.79
: sandstone laminations (1] | ;g;mjggs%éo Ctm *
.88m: s
[ |11 | '
Ffs C |100| 53
: I 11 || 8.05m: J65°, pl, ro, cin
I L1 I | 8.22m: J80°, pl, ro, fe
r (N | [“8.35m: J45°, pl, ro, cln
r I 11 | [, 8.52m: J80°, pl, sm, cln -
: RN | x8.65m: J35°, p, ro, cin PLA) =084
o NN | | 8.8-8.95m: J(>6)35°
a N ' \3506—%' 1rgmc-|Pg
[ : : : : T : \9.15m:J45°, un, ro, cln
[ .25m: J30°, Cz, 60mm C |100| 40
r [ = | .32m: J70°, ti PL(A)=0.72
[ I 11 |1 | .55m: J35°, pl, sm, cln
LsL 10 10.0 L1l |1 | .6m: J45°, pl, sm, Cz,
FoE | Bore discontinued at 10.0m 1111 11 | | 20mm
[ N || | | .7Tm: J70°, pl, ro, cln
[ I 11 |1 | |
r I 11 |1 | |
L I 11 |1 | |
[ [ | | |
RIG: Bobcat DRILLER: GM LOGGED: S| CASING: HW to 2.5m

TYPE OF BORING:  Solid flight auger (TC-bit) to 2.5m; NMLC-Coring to 10.0m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS:

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample PID Photo ionisation detector (ppm)

B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa) ou as ar ners
Water sample pp  Pocket penetrometer (kPa) ( '

BLK Block sample
Water seep S Standard penetration test A .
Geotechnics | Environment | Groundwater

wVSCUE

D  Disturbed sample

C  Core driling
E  Environmental sample Water level \ Shear vane (kPa)




BOREHOLE LOG

CLIENT: The University of Sydney SURFACE LEVEL: 33.0 AHD BORE No: 4
PROJECT: Chau Chak Wing Museum EASTING: PROJECT No: 85385.01
LOCATION: Parramatta Road, Camperdown NORTHING: DATE: 15/9/2016
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description Vl\:/)egtfe of | Stlsgrg:kth _| Fracture Discontinuities Sampling & In Situ Testing

—| Depth eathering |.= g 8| Spacing S

p f a & Tl 11 Tg] ) . B Test Results
o o o 9lz3 g 253 (m) B - Bedding J - Joint g (e°|a

(m) (3 Blilsl‘gl-:lil% ; S 8°e 38 S - Shear F - Fault & 8 8 8"\0 &

) Strata 2z3zox 1831288185 & 82 88 I 2 Comments
LT 0.4RFILLING - concrete slab filling FTTT FTTrTTi 1T T A
L 0.3k FILLING - brown medium grained : : : : : : : : : : : H H
[ clayey and filling with trace of fine R R IR A
[ 0. Wsandstonegravel, moist R ERE It
[ 0.8 FILLING - dark brown Si|ty clay ﬁIIing 1111 NN | 11
[l with some medium grained sand, N RN | 111
e Imoist LA

1.1 - - 11 I 11l 4917
[ CLAY - stiff, orange-brown clay with NN NEEEN I S N =26
L some organic matter, moist NN NN RN L
[ CLAY - stiff to very stiff, light grey I LT | Il |l | Note:Unless otherwise
[ mottled brown clay with some [ e | || || | stated, rockis fractured
[ [ ironstone gravel, moist 111 11110 1 along rough planaor i
rr2 SHALE - extremely low strength L e | || || | beddingdipping0°-10
3 extremely weathered light grey shale | | | | | FErrrd I
[ I 11 Tl I 11l
+ R R R T —
[ [ #®*[ CAMINITE - very low strength, highly LH : : : : : : : H H
L[ weathered fractured, light grey and 1 IBE RERE Lol PL(A) = 0.06
FaF3 brown laminite with some extremely — 2.92m: BO®, pl, sm, cly c 100l o
[ [ low strength bands Il Ll 1| 2mm
[ 1IN I | (N PL(A)=0.23
[ i L I L1l 3.37m: J60°, Ir, sm, fe,
[ 11NN I 11 _ 11 1 [}stn
i 11NN I 11 [T 11 [\'3.41t04.17m: fg
[ 1 I I 11 [ |1 |\3.49m: cs, 30mm
:g-4 1IN 1111 11 3.66m: cs, 30mm
[ 43 :_:_:_: I : : : I_ : : : 4.17m: J60°, pl, sm, cly,
I | LAMINITE - medium strength, b : L1 | L1 co C [100( 43
[ slightly weathered then fresh, g
[ slightly fractured, grey laminite with L d L1 I I 11| 4.58m:cs, 40mm PL(A)=05
g approximately 25% light grey fine ] [E L1 [ A A)=0.
[l 5 grained sandstone laminations TR 1] [ 1| 487m:B0°, pl, sm, fe,
Lo I 11 - (I | [ [ [\stn
[ 11l . |11 | | || |5.04m:J80°, pl, ro, cln PL(A) = 0.73
[ L - . I I 5.36m: J80°, pl, ro, cln .
[ I 11 . (I | I
[ | : L1 I Il | 566t06.73m: B's, 0°, fe
[ [ I 11 - (I | I C [100]| 80
FNH-6 I 11 - (I | I
[ [ 1111 . 111 | | 6.05m: J60°, pl, he, fe,
[ [l : ([ I Il 6.26m: cs, 60mm
[ [Tl 11 | I
F I 11 : (I | I PL(A)=0.6
[ I 11 (I |
ol I 11 (I | 6.9m: J5° ol. partiall
FSE7 R R oareq P parialy
Fr healed
i I 11 (I |
[ I |11 | C |100| 91 | PL(A)=0.74
[ I 11 (I |
[ I 11 (I |
[ I 11 (I |
el s : : : : : : : : : 7.94m: J60°, pl, ro, cln PL(A) = 0.57
Ll I 11 (I | |
Ll LEnd FEr ! || 84310 8.52m: Jixa
LT NER RN || 843 to 8.52m: Joh)
L | 20°-30°, pl,ro, cIn
L L L1l 1] | Il 8.54m: J65°, pl, sm, cIn
[<lo : : : : : : : : H 8.72m: J85°, cin, he c [100] 71
[ [ RN |1 | I 9.08m: J75°, pl, sm, cln
L N |11 | Il -\'9.21m:J, 40°, un, ro, cln
3 I 11 (I | | | | 9.42m:B,0°, fg, 10mm
[ I 11 (I | [ |
L : : : : : : : : H 9.91m: J, 45°, pl,sm,cln C | 100| 86 PL(A)=0.57
RIG: Bobcat DRILLER: GM LOGGED: JP/SI CASING: HW to 2.5m

TYPE OF BORING:  Solid flight auger (TC-bit) to 2.5m; NMLC-Coring to 15.05m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS:

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample PID Photo ionisation detector (ppm)

B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa) ou as ar ners
Water sample pp  Pocket penetrometer (kPa) ( '

BLK Block sample
Water seep S Standard penetration test A .
Geotechnics | Environment | Groundwater

wVSCUE

D  Disturbed sample

C  Core driling
E  Environmental sample Water level \ Shear vane (kPa)




BOREHOLE LOG

CLIENT: The University of Sydney SURFACE LEVEL: 33.0 AHD BORE No: 4
PROJECT: Chau Chak Wing Museum EASTING: PROJECT No: 85385.01
LOCATION: Parramatta Road, Camperdown NORTHING: DATE: 15/9/2016
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
I Degree of . . - - -
| bepth Description Wegthering | Strength | 5 I;rpa;:étjnrg Discontinuities Sampl:ng & In Situ Testing
Z| m) of %:gg (m) B -Bedding J - Joint g %i 9. Test iesults
3 Strata % % % % 0 §|E g §§ §§ S - Shear F - Fault |2' (&) & x° Comments
[T LAMINITE (continued) I I I TTTTT T 10m: J45°, pl, sm, cIn
[ : : : |l 10.21m: J45°, pl, sm, _
i 105 _ | | | cln, partially healed PL(A) = 0.83
L LAMINITE - high strength, fresh, 10.27m: J45°, pl, sm, C |100| 86
i slightly fractured and unbroken, dark : : : cln, partially healed
L[ grey laminite with approximately 10.33m: J45°, pl, sm,
L 11 20% light grey fine grained I I I cln, partially healed
[ [ sandstone laminations : : :
[ I | | |
o | | | 11.52m: J30°, pl, sm,
[ | | | cln
Lt | | | C [100( 100 =
<12 | | | PL(A) =1.71
Lot | | |
[ | | |
L L | | | PL(A) = 1.58
L[ | | |
Fot | | |
F&13 I I I 12.95m: J45°, un, sm,
For | | | cn
o I I I 13.1m: J60°, un, sm, cln
L | L] 13.36m: J45°, pl, sm, C | 100| 97
[ [ | | | \cln
For | | | 13.4m: J45°, pl, sm, cIn
[ [ | | | 13.45m: J45°, pl, sm, PL(A) = 1.4
Lo cln -
:F- " : : : 13.6m: J70°, pl, sm, cIn PL(A) = 1.43
L : : : 14.3m: J70°, pl, sm cln
I | | | C [100( 100
I | | |
[l | | |
[=[1515.05 - . " ; ;
[ Bore discontinued at 15.05m : : :
Lot | | |
[ [ | | |
Fot | | |
L[ | | |
F=F16 | | |
L[ | | |
For | | |
L[ | | |
For | | |
[ [ | | |
Fol | | |
= | L]l
Fr | | |
L[ | | |
LI | | |
L[ | | |
[ | | |
Lol 18 | | |
[ | | |
Lot | | |
[ | | |
Lot | | |
[ [ | | |
FoF | | |
FIF19 | | |
3 | | |
[ | | |
3 | | |
[ | | |
b | | |
[ | | |
RIG: Bobcat DRILLER: GM LOGGED: JP/SI CASING: HW to 2.5m

TYPE OF BORING:  Solid flight auger (TC-bit) to 2.5m; NMLC-Coring to 15.05m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS:

SAMPLING & IN SITU TESTING LEGEND
G

Gas sample PID Photo ionisation detector (ppm)

Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (xmmdia.)  PL(D)Point load diametral test Is(50) (MPa) o u a s a r ne rs
Water sample pp  Pocket penetrometer (kPa) ( '

Water seep S Standard penetration test A .
Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

"V sCT

Water level \ Shear vane (kPa)




BOREHOLE LOG

: e University o ne : . o:
CLIENT The U ty of Syd SURFACE LEVEL: 31.5 AHD BORE No: 5
PROJECT: Chau Chak Wing Museum EASTING: PROJECT No: 85385.01
LOCATION: Parramatta Road, Camperdown NORTHING: DATE: 15/9/2016
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
L Degree of Rock . A . ) -
Description Wea?thering e Strength | = I;ractyre Discontinuities Sampling & In Situ Testing
| Depth f S QT T || ©PACNg . . = Test Results
(=8 £ - - a |2 ;8¢
(m) ° S 5 Eig2| () | B-Beddng J-Jant g |8%5[6x &
Strata E23zee |5IRIBIZRIEE |5 85 8BS | vother Tt 92" | comments
L 0.09R FILLING - concrete slab filling T FTTTTT T 1T
L FILLING - brown clay filling with : : : : : : : : : : H H A
([ some medium grained sand, moist L1 REERE T A
[ [ OS5 CLAY - very stiff, light grey motted | | | | FEEEEE e o 1l
[l brown clay with some ironstone 1] FErrn I
L L4 gravel, moist 11 LT RN A
LI [ 11 | I 7,813
[ 13 1] AR S N= 21
L SHALE - extremely low to very low |11 HEEN T L
3r strength, extremely weathered light |1 NEER TN
I L grey shale with some iron-cemented [1 ] EEE N
L bands 1 EERRA NI
[ r2 L1 LTt I 1111 ] Unless otherwise stated
LT |11 [ I Il I'l"| rockis fractured along
i HH= I e
Lol ° to10° —
& 7,25/70
[ [ [ [ (R S refusal
FoE [ 11 [ I
I [3 |11 i I
Pt [ 11 [ 11l
[ [ L1 L1111 L 11 11
[l [ [ IIIJII
[Y[ 383 . : [ I | I
LAMINATE - low then medium 3.61m: J70°-90°. cu
[ [ strength, highly weathered, fractured I L Lo I sm. fe. stn T C [100| 55 | pL(A)=0.11
Fob to slightly fractured light grey brown [ L1 | Il 39’ _5450 | (A)=0.
o4 laminite with approximately 30% i PRl T P someadon un sm. e, PL(A) = 0.49
Ll light grey fine grained sandstone [ 1] [
[l laminations and some iron [ |11 | I
[ cemented bands [ 1] N
[ [ i L1 I I 4.6m: J30°-45°, ir, sm,
L[ [ |11 [ 1| fe, stn
[ Ls [ |11 | I ¢ | 100! 61
[ : : : : : : : : H  5.08m: ¢s, 50mm PL(A) =0.83
L | 5.16m: J30°, pl, sm, fe,
Eol [ |11 FF 'l ] stn
&1 11 1] I'l' [“5.46m: cs, 40mm
bt 1IN |11 | || [“5.62m: cs, 230mm
[ [ 59 ] 1 |11 | I
L L6 | LAMINATE - medium strength, || |11 (. Il PL(A) = 0.49
[ moderately to slightly weathered, | [ | Il '
[ | fractured to slightly fractured, grey | |1 | || .
ol laminite with approximately 40% | |11 | I \gggmg}zgf"?m cly,
(<[ light grey fine grained sandstone I [ 1] | I \go TS
[ laminations || |11 | | \_6.47m:J, 85, un, ro, cin
[ [ I |1 | I .56m: J45°, pl, sm,cly, | C [100| 79
L rr |1 |11 |1 I \0006 . 130°
[ [ I [ 1] | I 7.06m: J30°, pl, sm, cly,
L L co, fe, stn
L[ |1 |11 | I
Rl Il . F1| 7.5m: Jase pl, sm ,cin
[ [ I 1] AN N R PL(A) = 0.54
[ |1 (I | ['1 [\ 7.75m: J70°, pl, sm, cly,
L Ls 80 . . [k | |1 (I II\CO
. LAMINITE - medium and high |11 | R 7.80-8.00m: J70°-90°,
[ [ strength, slightly weathered, |1 |l ol cu, sm, cln
L[ fractured to slightly fractured and (1] I Forihn PL(A) =1.14
&G unbroken, grey-brown laminite with (1] [ Forihn
[ [ approximately 20% fine sandstone L1 L R R
Lo+ laminations
Fob [ 11 |1 Iy
o 1] N C |100] 99
Fob [ 11 |1 I 11RI . 14R°
Ft (1] [ Lo b 9.2m: J45°, pl, sm, cln
FSE [ 11 |1 I
3 |1 |l o b \g.53m: B, 0, cly co
[ .54m: J60°, pl, he PL(A) =0.71
L L1 I R I 9.87-10.40m: J90°, pl
L 11 [ [ i : ER =
RIG: Bobcat DRILLER: GM LOGGED: JN/SI CASING: HW to 2.5m

TYPE OF BORING:  Solid flight auger (TC-bit) to 2.5m; Rotary (water) to 3.3m; NMLC-Coring to 15.00m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS:

SAMPLING & IN SITU TESTING LEGEND
G

Gas sample PID Photo ionisation detector (ppm)

Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (xmmdia.)  PL(D)Point load diametral test Is(50) (MPa) o u a s a r ne rs
Water sample pp  Pocket penetrometer (kPa) ( '

Water seep S Standard penetration test A .
Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

"V sCT

Water level \ Shear vane (kPa)




BOREHOLE LOG

CLIENT: The University of Sydney SURFACE LEVEL: 31.5 AHD BORE No: 5

PROJECT: Chau Chak Wing Museum EASTING: PROJECT No: 85385.01

LOCATION: Parramatta Road, Camperdown NORTHING: DATE: 15/9/2016

DIP/AZIMUTH: 90°/-- SHEET 2 OF 2

Description Vega?tﬁa;i% _ Strength | = I;ractyre Discontinuities Sampling & In Situ Testing

3 ko) acin S

x D((;p)th of gég p(m)g B - Bedding J - Joint g g“\dga\c Test iesults

Strata 22%30¢ S| |5 8% B8 | S-Shear F-Faut F1°2|® | comments

[ LAMINITE - medium and high FTTr T I T TT LI_| sm, cln

r strength, slightly weathered, F1Ip | [ 11T [M0.13m: J45°, pl, sm,

[ [ fractured to slightly fractured and [T | [ 1 Ijl | cln

Far unbroken, grey-brown laminite with [ 11 | (. C | 100 99 PL(A) = 0.48

[ [ approximately 20% fine sandstone [l | [ | ] ’

3 laminations (continued) 111 | Y Vo

o il Lol 1|0.82—11|.70m: J80°-90°,

F NI N FLofeor g | Pesmen

[ [ I | ] |

<l o IR

; Frfr Bl | | 11.65m:030°, un,sm, | © [1%0] 92

L I | | | | cln

L L2 i I I | | 11.93m: J30° un, sm, PL(A) =1.26

L I | | [ [\cn

: i I I I I I I I I \;rZﬁ(r)r?m.BO,pl,sm,cly

[ %[ SHALE - high strength, fresh, : : :'H' : : i 12.3m: J60°, pl, sm, ch PL(A) = 118

i slightly fractured, dark grey shale RERE | L1 12.4m: J6O%, pl, sm, ch

L[ with a trace of fine sandstone RERE | L1

L laminations RN | Lo C |100]| 96

[ I | I1l

o RN LT PL(A) =21

[ Il | I 11

L | RN | 1 | 13.60-13.75m: J

F L RN Il 1| 48°-70% cu, sm cln

o id

[ REEN || |1 ri[i | passm:den plsm, | € 1100) 100

o : : : : : : : H H 14.60-15m : J30°, pl,

Fot \_sm,cln

[ L4s 150 _ LI L] [ TLJET | +14.75m: J45°& 80°, st,

Lt Bore discontinued at 15.0m R | [ 1T TT [\sm,cn

[ Il | I

L Il | I

rer Il | I

L Il | I

[ Il | I

Lt Il | I

[ Il | I

3 Il | I

Lol Il | I

EoE Il | I

[ Il | I

F Il | I

L Il | I

b Il | I

[ Il | I

r<r Il | I

[ 1 | I

LI Il | I

[ [1s 1 | I

[ Il | I

Lot Il | I

Lol Il | I

L Il | I

[ Il | I

Lo Il | I

Lo I | I

- Il | I

L[ Il | I

ot Il | I

[ Il | I

H Il | I

[ [ | L 11 11

RIG: Bobcat DRILLER: GM LOGGED: JN/SI CASING: HW to 2.5m

TYPE OF BORING:  Solid flight auger (TC-bit) to 2.5m; Rotary (water) to 3.3m; NMLC-Coring to 15.00m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS:

SAMPLING & IN SITU TESTING LEGEND
G

Gas sample PID Photo ionisation detector (ppm)

Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (xmmdia.)  PL(D)Point load diametral test Is(50) (MPa) o u a s a r ne rs
Water sample pp  Pocket penetrometer (kPa) ( '

Water seep S Standard penetration test A .
Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

"V sCT

Water level \ Shear vane (kPa)




BOREHOLE LOG

CLIENT: The University of Sydney SURFACE LEVEL: 35.2 AHD BORE No: 6
PROJECT: Chau Chak Wing Museum EASTING: PROJECT No: 85385.01
LOCATION: Parramatta Road, Camperdown NORTHING: DATE: 2/9/2016
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description vl\:/)ggtﬁa;i%f o Stlsgr%th _| Fracture Discontinuities Sampling & In Situ Testing
2| Depth of 91S g Z] 2| Spacing . . o o= Test Results
(m) S8 1§ HEE (m) B - Bedding J - Joint 2iectia .
Strat = O [S322%552L |t 1o gs S - Shear F - Fault = 888‘:\ &
rata FESFex |slBIBI2I218s |3 25 22 4 Comments
tot FILLING - grey brown silty clay filling | T T'T FTTTTT I TT 1T A
&l with a trace of road base gravel, 11 Tl 10
+ moist |11 e I
[ [ 11 T 11l A
L 07 CLAY - stiff, red brown clay with . FErrn Lot
[ L4 ironstone grave, moist : : : : : : : : : : H H A
[« 2,7,8
&8 13 i [ 11 | I S N =15
. [ SHALY CLAY - very stiff then hard, |1 Frrrn (R I
[ [ light grey-brown to grey shaley clay 111 N [
[r and ironstone bands 111 NN 1
Pt [ 11 | I
Zm'z [ 11 e I 11l A
[=r [ e (R
Eor [ 11 e I
F I [ 11 e I 12,14,25
[ [ [ 11 T 11l S N =39
L [ e (R I
e [ 11 e I 11l
[er |11 e I
[ [ 11 T 11l
Lt [ e (R
[ [ : : : : : : : : : : H H Note: Unless otherwise
I Fa stated, rock is fractured |——|
ot [ 11 e I along bedding plane s 14,25/140
7 43 . LEErnd I Il 11| dipping at 0 to 10° S refusal
I ~| SHALE - very low strength, grey [ 11 Mrrriri I
[ shale [ 11 Mrrriri I
[ 475 SHALE - oxt Nlowiol - - H—H
[ [ - extremely low to low
L Ls strength, extremely to highly Lo Lt LI+ 'l p4.83m: Cs, 80mm
[ [ 4 111 110 | || h4.91-5.0m:B,pl, fe, stn
Lol weathered, fragmented, light grey RR RN o N 07m: BO°, ir, 1o, festn | C | 100| 0
T shale with some low strength bands 5.12m: Cs. 40mm
[ [ 11 [ [ 1l Py
(1] BERN ol 5.21m: Ds, 140mm
[ [ 5.36m: J30°, pl, ro, fe
[ [ [ 11 [ [ 1T Rstn
[ L6 1] i [l 5.37m: Ds, 70mm
ol (N [ || |}5.68m: Cs, 60mm
B |11 RN I 111 5.76m: J30°, cu, ro, fe, c |100l21.9
[ [ 11 [ | [ [ [|stn 5
[ [ |11 RN I 5.78m: J30°, cu, ro, fe,
[T 11 NERE | =
[ [ N NERE | Y .2m: BO®, pl, ro, fe stn
7 .25m: B0®, pl, ro, fe stn
Fol '1'III [ | (I .5m: Cs, 60mm
[~ ]l | I 111 | | 11 .6m: J30°, st, ro, fe stn
[ 7.46 j??'{ L ==—=L1\'6.85m: J45°, pl, ro, cly
b 7.57 : e | | [ 1 |fco =
! LAMINITE - low then medium ol b 97m: Cs, 110mm PL(A)=0.2
[ I strength, moderately and slightly 7 2m: Cs. 60mm C [91.2|52.7
[ [s weathered, fractured, grey laminite [ N g 1 4
) ) 7.3m: J, 30, pl, ro, cIn
[l with approximately 25% fine | I I 7.33m: CORE LOSS:
L= sandstone laminations [}l 10T R 430mm
[ [ [ [ I |“8.27m: Cs, 10mm
rr [ 1] Il
[ [ [ 1] I 11l
- |l |11 | | 8.83m:J,45,pl,ro,cln PL(A)=0.2
[ re |1l A N \897mBOfe
[T [ 11 (. c 100l 73
[ 111 [ (N 9.35m: B,0, cly vn, ti PL(A) = 0.6
r [ 11 I N
I |1 | =T ||
[ F1o [ 1]l | | I
[of 1014 — L1 ||| 10.03m: Cs, 10mm PL(A) =0.6
Pl ’ Bore discontinued at 10.14m 1] RN
[ |11 I
r [ 11 I
L [ 11 I
[ L 11 | 11 11
RIG: Bobcat DRILLER: GM LOGGED: JP/SI CASING: HW to 2.4m; HW to 2.75m

TYPE OF BORING:  Solid flight auger to (TC-bit) 2.5m; Rotary t 0 4.75m; NMLC-Coring to 10.14m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS:

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample PID Photo ionisation detector (ppm)

B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa) ou as ar ners
Water sample pp  Pocket penetrometer (kPa) ( '

BLK Block sample
Water seep S Standard penetration test A .
Geotechnics | Environment | Groundwater

wVSCUE

D  Disturbed sample

C  Core driling
E  Environmental sample Water level \ Shear vane (kPa)




BOREHOLE LOG

CLIENT: The University of Sydney SURFACE LEVEL: 30.0 AHD BORE No: 7
PROJECT: Chau Chak Wing Museum EASTING: PROJECT No: 85385.01
LOCATION: Parramatta Road, Camperdown NORTHING: DATE: 1/8/2016
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
L Degree of Rock . A . ) -
Description Wea?thering o Strength | = Fractyre Discontinuities Sampling & In Situ Testing
5| Depth f ST g | Spacing . . = Test Results
m) o) o518 g I%IE’; (m) B - Bedding J - Joint L go_ 8\0 &
Strata 2233,.C [232883%| |5 82 88 | S-Shear F-Faul s 8 8|e®
o 30K 5ISBIE28s 5 85 83 o4 Comments
LT FILLING - dark brown clay topsoil I FTTTTI I TT TT A
i filling with some tree and grass | LT LT
i 0-31\ rootlets, moist | FEELEL {0 T T
[ 051 FILLING - brown crushed sandstone [] | LErrnd A A
[ filling, moist | 1 I 11
[l FILLING - moderately compacted, : : : : : : : : H H
i brown-orange clay filling with some | BEEEN I
L fine to medium ironstone gravel, s 4,512
I moist | 1 I 11 N=17
[ | Tl I 11l T
[ | e I 11l
I 7 CLAY - very stiff, light grey clay with I LT LT
[l trace of ironstone bands, moist I FErrn LT
[8F2 | I (N
3 | Tl I 11l
[ | Tl I 11l
L | i N [ Note: Unless otherwise | |
[ i 6,25/120mm
I 28 AMINITE - very low strength, ight | | S L T L] stated, rockis fractured | s refusal
I grey-brown laminite | ] e along rough plana{ o [ ]
[fs | 4 |l 01| |l 11 | | beddingdipping 0% 10
At | =] Il [
[ 3.25 } ey ——
[ ’ LAMINITE - low strength, highly then | - N INEN I1 | R
L moderately weathered, fractured and | | oocx I T o b 3.36m: BO®- 5°, pl, sm,
r slightly fractured, brown and grey - cly
[ laminite with approximately 25% fine I —:“I ([ I I | 3.68 to 4.56m: B's, 10°,
For sandstone laminations nd some clay I c | IR [l I \fe c 100! 94
&4 bands | oxx By [ [ |1 *3.75m: J60°, pl, sm, cln
[ I _;J-I'I L I I 4.15m: J30°, un, sm, cly,
[ | o p il IR I TIE T | 10mm
I | o I (R N PL(A)=0.18
[ | _:'|-|'I (I I 11
- | ocxx I IR || | 4.73t05.4m: B's,
[ol & | XX I [ 1 1| 5°-10° fe
Lt | mxx R IREE (R N
[ [ | 2t r o e | ||| | (|
Er | e L TR T 5,355 5m: 90, pl, sm,
[ [ | R RN ImEn [ I \cin
Ft | xxmul IRER | |1 |“5.53m: J70°, pl, sm, cln
[ [ | —:%-LI || | I'I | 5.78m: J60°, pl, sm, cin PL(A)=0.22
Lsk- — . o
(¥ SO CAMINITE - medium and high : —3'|-|-|': : : : : H 5.82m: J, 207, pl, ro, éin
r strength, slightly weathered then I Y ot | | | Lo [ 6.2m: J60°, pl, sm, cly C |100| 80
[ fresh, slightly fractured and | - - 4 BEI R Lo H \1bmrﬁ e
I unbroken, dark grey and light grey R 6.3m: Cs, 20mm
[ laminite with approximately 20% fine I xx R [N Lo [l .4m: J45°, pl, ro, fe stn PL(A)=0.67
3 sandstone laminations | xR I I I 46m: J45°, pl, he, fe
Lol 7 | xr BRI [T T Nstn
N[ | oo B [ I N .55m: J45°, pl, sm, cln
F | = 1] [ .6m: J45°, pl, sm, cln
[ | e LI I .69m: J45°, pl, sm, cln _
- | e | o if [fe.71m: B, plsm, fe PL(A)=0.76
L | Leed Ly I 11l ?tq7_J70°| I
[ | e L I 11l Armed, 797 pl, sm, cin
k-8 | K By DN ) TR I 11l
[ [ | mxxBREE I I 11l
L | EEE N I I 11l PL(A) = 1.26
I I o BN D o 8.42m: J, 30°, pl, sm, T
3 | LEEE N I [ 1l |  cn
[ | oxxx B T . | R-8.67m: J45°, pl, sm, cIn
L | RN I | | |\-8.7m: J45°, pl, sm, cIn C |100]| 97
[~po | xxBEEI el [ | 8.77m: J80°, pl, sm, cIn
+ | = L [ |
L | oxxx T I [ 1[I | 9.26m: Jo°-45° st, sm,
r | == [ frjen PL(A) = 0.88
[ | xxxBEN [N | I 9.7m: J45 ,_pl,sEn,cIn
L I > » - 1 I I I I I I I I II 9.9—10.12m.J90,p|,
[ | e by [ smen
RIG: Bobcat DRILLER: GM LOGGED: JN/SI CASING: HW to 2.5m

TYPE OF BORING:  Solid flight auger (TC-bit) to 2.5m; Rotary (water) to 3.25m; NMLC-Coring to 10.45m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS:

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample PID Photo ionisation detector (ppm)

B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa) ou as ar ners
Water sample pp  Pocket penetrometer (kPa) ( '

BLK Block sample
Water seep S Standard penetration test A .
Geotechnics | Environment | Groundwater

wVSCUE

D  Disturbed sample

C  Core driling
E  Environmental sample Water level \ Shear vane (kPa)




BOREHOLE LOG

BORE No: 7

SURFACE LEVEL: 30.0 AHD

EASTING:

The University of Sydney

CLIENT:

PROJECT No: 85385.01
DATE: 1/8/2016
SHEET 2 OF 2

Chau Chak Wing Museum

PROJECT:

NORTHING:

LOCATION: Parramatta Road, Camperdown

90°/--

DIP/AZIMUTH:

Test Results
&
Comments

PL(A) = 1.1

%
aoy

% "0y
210D

100| 97

Sampling & In Situ Testing

adAl

C

Discontinuities

F - Fault

B - Bedding J - Joint

S - Shear

|

10.37m: J45°, pl, sm,
10.42m: J45°, pl, sm,

b

Fracture
Spacing
(m

IBEN
T
gl|WmHAeAl L |
NS ybIH
I
xXs moq
T
G
07
ojydei
“— D e
oL s4
Qo mf— - F"FF"F"""F""F"-""-"F"F—"-"-F"F-""-F-"-"F"F""F-F""F""""--"F--""-"-F'"""-FF"FF""""\""\""/""\/"\"/"""""7
be ML ———————————— e ————————— e ———
o wNy oo
o MH
Q> M
= M3
£
It}
c <
=}
Ke] = -
3. 818 |»
5 © £ |2 s
17 oIS o]
& S
< g
w Q
E |2
=z ©
m o
o}
3 m
v
< <
s _ A
BE e
3

CASING: HW to 2.5m

Rotary (water) to 3.25m; NMLC-Coring to 10.45m

WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS:

GM

DRILLER:

Solid flight auger (TC-bit) to 2.5m;

RIG: Bobcat

TYPE OF BORING:

Douglas Partners
Geotechnics | Environment | Groundwater

K

PID Photo ionisation detector (ppm)
PL(A) Point load axial test Is(50) (MPa)

G  Gas sample
Piston sample

SAMPLING & IN SITU TESTING LEGEND
P

Bulk sample

A Auger sample

B

PL(D) Point load diametral test Is(50) (MPa)

Pocket penetrometer (kPa)
Standard penetration test
Shear vane (kPa)

pp
S
v

Tube sample (x mm dia.)
W Water sample

> Water seep

Water level

U,

Environmental sample

Disturbed sample

BLK Block sample
C  Core driling

D
E




BOREHOLE LOG

CLIENT: The University of Sydney SURFACE LEVEL: 34.0 AHD BORE No: 8
PROJECT: Chau Chak Wing Museum EASTING: PROJECT No: 85385.01
LOCATION: Parramatta Road, Camperdown NORTHING: DATE: 20/9/2016
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description VI\:/)ggtﬁa:ri% o Stlsgr%th .| Fracture Discontinuities Sampling & In Situ Testing
2| Depth of ST g | Spacing . . o |o® Test Results
m ®alz3 g s (m) B - Bedding J - Joint 2 l|e°12 o
(m) 51512 15 =g M g |5 slow &
Strata 2z3zox 31818188185 |5 82 88 | S-Shear F-Faut Eeglx Comments
T 0.1~CONCRETE RERN TTITT T[T T T
[ [ FILLING - grey brown, silty clay : : : : : : : : : : : : H H
[ filling with a trace of concrete gravel RN R IR ﬁ
i 08I CLAY - stiff, light grey-brown to NN NEERER I
[l brown clay with a trace of ironstone | | | | | | FErrn I
Lol 4 gravel Il LT [ A 5,57
a NEEN NERREN s N=12
[ I T [
r Il LT I
[ Il LT [ A
[ I LT [ N
Fob I rrn Frrrn | || || | Unless otherwise stated
FSF2 . . . RN RN 111 rock is fractured along
T 2.0m: becoming very stiff RRRR RERRE IR rough planar bedding
i NERN P E || 1 1) | dppingat0®-10° 1025100
L Lrrrry I S réfﬁsal
L 26 SHALE - extremely low to very low ! ! ! ! ! _—_—_” ! ! ! ! ! ! ” ”
[ strength, light grey-brown shale T T T 2.8m: CORE LOSS:
[=L3 |1 |1 N Z00mm
b | | || |1 | I
[ I INC | | | |
i a5 |1 |11 I
[ ~| SHALE - very low strength, 1 FTTT T 1T C|50(| 0
i extremely to highly weathered, I 1 L1 [l
[ fragmented, light grey-brown shale |1 I 11 Il
rer4 |1 I 10 Il
[ |1 I 10 Il
i |1 I 10 Il
[ |1 I 10 Il
r |1 I 10 Il
[ I BN IRl C |100] 50
[l |1 I 10 Il
e | R NN
| L L
i 347" CAMINITE - low fo medium strength | | 1]/ L1 L!!
i moderately weathered, fragmented, (i |11 gl 5.7m: J35°, pl, sm, fe PL(A) = 0.3
[ grey laminite [ 1]l (I [ A 5.85m: BO°. clv 10mm
L2l 6 1]l FEEf | T | oesmEey
L[ [}l 1] [ A C | 100|100
[ [ ]l |11 [ ]Il | 6.21m:J45° pl, ro, cly,
[ [ 1] |11 [T frn | co
F [ ]! |11 [ 1]l | 6.53m:J45° pl,sm,fg,
[ [ 1] |11 [Tl Rstn
[ 1 [ 1] For \6.75m: J70°, pl, ro, cin PL(A)=03
I _ _ I L] | I'l| 7.0-7.13m: J60°, pl, he,
3 ’ LAMINITE - medium then high |1 1N | 11 \_fe, stn
[ strength, slightly weathered then | 1IN | | || |°7.15m:Cs, 20mm
[ fresh, slightly fractured and |l o | I o
i unbroken, grey brown laminite with I i1 | I 7.50-7.60m: J70°, pl,
[ approximately 20% fine sandstone L 1 IRE Col o sm, fe, stn PL(A)=0.7
For laminations [ 1 IRE [ [
Fats
[ I 10 I I 11
Lot I 10 I [ C [100| 75
[ I 10 I [
s I 10 I [
[ I 10 I [
For PL(A)=0.2
1 IR | IRERE I ®
R L1 v T T g.01-9.27m: ssse, pl,
r I I I I I I I I I I I smyc|y, co
[ I I [ 11 11 [M9.27m:Cs, 10mm
3 I 10 I I PL(A)=0.9
[ I I I
H I 10 I I
[ L1 1 EI A T C [ 100100
RIG: Bobcat DRILLER: GM LOGGED: JP/SI CASING: HW 2.5-5.6m

TYPE OF BORING:  Solid flight auger (TC-bit) to 2.5m; Rotary (water) to 2.8m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: water loss at 3.0m

SAMPLING & IN SITU TESTING LEGEND
G

Gas sample PID Photo ionisation detector (ppm)

Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (xmmdia.)  PL(D)Point load diametral test Is(50) (MPa) o u a s a r ne rs
Water sample pp  Pocket penetrometer (kPa) ( '

Water seep S Standard penetration test A .
Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

"V sCT

Water level \ Shear vane (kPa)




BOREHOLE LOG

CLIENT: The University of Sydney SURFACE LEVEL: 34.0 AHD BORE No: 8

PROJECT: Chau Chak Wing Museum EASTING: PROJECT No: 85385.01

LOCATION: Parramatta Road, Camperdown NORTHING: DATE: 20/9/2016

DIP/AZIMUTH: 90°/-- SHEET 2 OF 2

Description Vega?tﬁa;i% o St?gggth .| Fracture Discontinuities Sampling & In Situ Testing

2| Depth of S TrT g |g| Seacing . . o lo Test Results

(m) [t HENE! |f|_-§,; (m) B - Bedding J - Joint g go’ 8°\° 2

. Strata E%%%QE:O 3@@@';9@'3 g §§ §§ S-Shear  F-Fault Floglx Comments

[T LAMINITE - medium then high FTTr T 1T 1T

[ strength, slightly weathered then I I

[ [ fresh, slightly fractured and I I I

Fot unbroken, grey brown laminite with I [

[ [ approximately 20% fine sandstone LTIy [N

i laminations ?Icontinued) crthor b e PL(A) =0.92

Ll 41 g I 11l

[T I I [ N

Fot [P (N PL(A) = 1.61

[ g I C |100] 100

L[ g I 11l

[ (I I

Lot I I

12 i (N PL(A) = 1.14

L I I

[ I I

L I 11l

[ i (N

3 I I

[l 13 FEEHer b te T 12.91m: J60°, pl, sm,

[ 13.15 _ | | | | | | | || \cln 3

[ [ LAMINITE - high strength, fresh, I (I 13.15m: J60°, pl, ro, cln

Lt highly fractured, grey laminite RN |1 13.35m: J70°, pl, sm,

[ [ [T (| cln C |100| 95

Pt I | \_13.64m:Ds, 40mm

[ [ LI | 13.71-13.74m: J60°, pl,

Lol 14 RN I | L o, cly, co, 5mm PL(A) = 1.52

[ [ F1h | 14.02-14.44m: J45°, pl,

F T RN NN ro, cin

[ [ I I 14.45m: J60°, pl, ro, cln

| : : : : : : : \14.60—14.70m:J85°, Pl | € [100[100] o 0o

For ro, cln .

:2115 I I I I I I I 14.7m: J45°, pl, ro, cln

I 181 Bore discontinued at 15.1m RN |

L e |

[ e |

L e |

[ Tl |

L2 16 e |

[ Tl |

H e |

[ e |

3 e |

[ e |

[l 7 e |

[T e |

For e |

[ [ e |

[l e |

[ [ e |

[ e |

Lol 18 e |

[ e |

Lot e |

[ e |

Lot e |

[ e |

Fol e |

e Tl |

3 e |

[ Tl |

H e |

[ e |

3 e |

[ [ |

RIG: Bobcat DRILLER: GM LOGGED: JP/SI CASING: HW 2.5-5.6m

TYPE OF BORING:  Solid flight auger (TC-bit) to 2.5m; Rotary (water) to 2.8m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: water loss at 3.0m

SAMPLING & IN SITU TESTING LEGEND
G

Gas sample PID Photo ionisation detector (ppm)

Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (xmmdia.)  PL(D)Point load diametral test Is(50) (MPa) o u a s a r ne rs
Water sample pp  Pocket penetrometer (kPa) ( '

Water seep S Standard penetration test A .
Water level V__ Shear vane (kPa) Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

"V sCT




BOREHOLE LOG

CLIENT: The University of Sydney SURFACE LEVEL: 31.5 AHD BORE No: 9
PROJECT: Chau Chak Wing Museum EASTING: PROJECT No: 85385.01
LOCATION: Parramatta Road, Camperdown NORTHING: DATE: 8/9/2016
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
I Degree of Rock ! - ) ) -
Description Wea?thering o Strength | = Fracture Discontinuities Sampling & In Situ Testing
| Depth f ST g g Sracing ® Test Results
&l (m) ol 353 g 252 (m) B - Bedding J - Joint glecia .
Strat s &5 Il =] gs | S-Shear  F-Fault =3 8|18 &
rata F323e0  |BISIBIZRISS |5 S5 E8 ra Comments
3 0.09A CONCRETE SLAB : : : : : : : H H
: FILLING - grey sandy clay filling with SEERRA R A
L[ 05 atrace of fine angular road base R IR A
[ \gravel, moist IRERERR I
L[ SILTY CLAY - stiff, brown silty clay NEEEE RN
For with a trace of ironstone gravel, BERER N
[ 1 19nmoist LA
o N\ /] NRREEREIIE 3711
[ SHALY CLAY - very stiff, light brown RN N S N=18
+ shaly clay with ironstone bands, RN 1
e damp EERERE NI
[ T [
LT LT [
[ 2 I 11
Lt 21 LAMINITE - very low strength, light i [ Il |l | Note:Unless otherwise
LI grey-brown laminite 1IN 111 s}ated, I’0C|"(1 iSI fractured
R e | 1| || | aongroughplanar = | | 18 25/50mm
: 1 IREEN IR bedding dipping 0°- 10 S Tefusal
3 20 i [
L[ | LAMINITE - alternate bands of very ) 2.9m: CORE LOSS:
i 3.08| |ow and high strength, highly %{ 180mm
[ weathered, fragmented to fractured [ |
[l and slightly fractured, light grey and [ || 3.36-3.45m: cs
A red-brown laminate : : : : 3.59m: J70° 845", clss|o| PLA)=163
st,un, ro, fe
L[ I 1l |
P4
F ot : : | : \_4 .02m: B0, cly 10m
[ [ L 4.1m: J45°, pl, sm, cly
L[ I
[~ I 45452m cs
For I \_4 .6m: J70°, in, ro, fe
[ [ RE 4.7m: J45° pl, ro, fe
s o o g oo o C|7| 0| Pumy=125
Lr I | |“5.08m: CORE LOSS:
[o 545 370mm
[T : : : 5.5-5.6m: cs
[ [ °7| TAMINITE - medium strength, highly | || | o
[ Le to moderately weathered, slightly | | 5.82m: J30°, ti PL(A) = 0.57
L | fractured, light grey brown then light il | (A)=0.
Fr grey to grey laminite with | | 6.12-6.17m: cs C |100| 86
[ [ approximately 25% fine sandstone | | 6.3m: J45°, he, fe
F_E lamination | | \6.35—6.37m: cs
[ [ .51-6.60m: cs
[ [ : : : 6.75-7.1m: J(x2) 30° &
85°, st, ro, cIn
LI I | T
LT |1 |
L[ |1 |
S |1 | . 1a0° :
1L 7.5-7.5m: J80°, partiall
| I | \ he, un, o, fo partialy PL(A) = 0.41
L | | 7.7m: J45°, pl, ro, cIn
[ [g : : : 7.93m: J40°, he, fe c | 100|100
L : : : PL(A) = 0.67
Lot Ll | 8.4m: J60°, pl, ro, cIn
[ [ ®®["CAMINITE - high strength, fresh, N | 8.6m: J30°, pl, ro, cln
[ fractured and slightly fractured, grey I |
[ Lo laminate with approximately 20% L I
[l fine sandstone lamination W | 9.12m: J60°, pl, sm, cin
[ [ : : : 9.3-9.5m: J75°, pl, sm,
S fe
[ |1 | \'9.52m:J35°, pl, sm. cin -
_ X | \\2'221%3?00] o © n | ©|100] 36| PLA)=17
L |1 | h9.8m: . pl, ro, cIn
RIG: Bobcat DRILLER: GM LOGGED: S| CASING: HW to 2.5m
TYPE OF BORING:  Solid flight auger (TC-bit) 2.5m; Rotary (water) to 2.9m; NMLC-Coring to 15.06m

WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS:

SAMPLING & IN SITU TESTING LEGEND

A Auger sample
B Bulk sample
BLK Block sample

Gas sample
Piston sample
Tube sample (x mm dia.)

PID Photo ionisation detector (ppm)
PL(A) Point load axial test Is(50) (MPa)
PL(D) Point load diametral test Is(50) (MPa)

Douglas Partners

wVSCUE

K

C  Core driling Water sample pp  Pocket penetrometer (kPa)
D  Disturbed sample Water seep S Standard penetration test A .
E  Environmental sample Water level \ Shear vane (kPa) Geotechnics | Environment | Groundwater




BOREHOLE LOG

CLIENT: The University of Sydney SURFACE LEVEL: 31.5 AHD BORE No: 9

PROJECT: Chau Chak Wing Museum EASTING: PROJECT No: 85385.01

LOCATION: Parramatta Road, Camperdown NORTHING: DATE: 8/9/2016

DIP/AZIMUTH: 90°/-- SHEET 2 OF 2

Description Vl\:/)ggtﬁa;iﬂf _ Strength | = Fracture Discontinuities Sampling & In Situ Testing

#| Depth ’ 2| Seacing ® Test Results

Z “m) of %@S (m) B-Bedding J - Joint % £%18 . 3

Strata F5Z3ex S| |5 8% B8 | SShear F-Faut F1°2|® | comments

[ LAMINITE - high strength, fresh, FTTTT I I I \_"9.92m:sz, 20mm C [100] 36

s fractured and slightly fractured, grey | | | | || | | Il \10.04m:J35°, pl, ro., cln

L[ laminate with approximately 20% I | | [ R10.12-10.12m: sz

FsE fine sandstone lamination 10 | | [ | n\J(60°-80°), cu, sm, cin ¢ 100! 100

[T (continued) NN L N \23{35““5”' pl, sm, PL(A) = 1.67

| A AR

i _—11 ERER | | | \1(|).93m:J45°, pl, sm

- ,cin

[ RN | | | {*11m: J80°, pl, ro, cin

o] Il | | | C | 100|100

- FrErrd F |1 11.55-11.65m: J(x3)

[ : : : : : : : 20°-30°, pl, ro, cln

o 11.65m: J75°, un, ro, cln PL(A) = 1.009

[ 12 120 ST E g Srengt oo RERR | | [M11.70-11.92m: 1g A)

[ fractured then slightly fractured, grey | | | | || I I |} 12.1m: J70% un, ro, cz

[ [ shale with a trace of fine sandstone i | | \20mm_ .

= lamination 11 | | | \_1%%&"1%35 ~_P|é8£n,C|n

F T NEEN Ll || 1236-12.7m: J80% Bl | ¢ | 100| 71

3 1 | | | ’ PL(A) = 1.2

[ 43 Il | I 1]

[ T | [0 \_13.06m:J70°, pl, ro, cly

[ I | [ 13.1-13.14m: sz, 40m

F Il | [

A Il | [

Eob Il | [

L[ Il | [

b oH1a 1 | |11

[ 1 | (. !II

FoE RN | | | \_14.22m:J45°, pl, sn, cin C | 100|100

[l NEEN | e 14.28m: J45°, pl, sm,

; RN Ll f | oz 10m PL(A) = 1.14

[ 1 | ] |

[ Il | ] |

: .-1515.06 . . T | Il Il 1 i 0

[ Bore discontinued at 15.06m i i i i i i i ii ii

L Il | I

rer Il | I

L Il | I

[ Il | 10

Lt Il | I

[ Il | 10

3 Il | I

Lol Il | 10

EoE Il | I

[ Il | 10

F Il | I

L 1 | I

b Il | I

[ 1 | I

r<r Il | I

[ 1 | I

LI Il | I

[ [1s 1 | I

[ Il | I

Lot Il | I

Lol Il | 10

L Il | I

[ Il | I

Lo Il | I

Lo T | 10

- Il | I

L[ Il | 10

ot 1 | I

[ Il | I

H Il | I

[ [ | L 11 11

RIG: Bobcat DRILLER: GM LOGGED: SI CASING: HW to 2.5m

TYPE OF BORING:  Solid flight auger (TC-bit) 2.5m; Rotary (water) to 2.9m; NMLC-Coring to 15.06m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS:

SAMPLING & IN SITU TESTING LEGEND
G

Gas sample PID Photo ionisation detector (ppm)

Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (xmmdia.)  PL(D)Point load diametral test Is(50) (MPa) o u a s a r ne rs
Water sample pp  Pocket penetrometer (kPa) ( '

Water seep S Standard penetration test A .
Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

"V sCT

Water level \ Shear vane (kPa)




BOREHOLE LOG

CLIENT: The University of Sydney SURFACE LEVEL: 34.8 AHD BORE No: 10
PROJECT: Chau Chak Wing Museum EASTING: PROJECT No: 85385.01
LOCATION: Parramatta Road, Camperdown NORTHING: DATE: 11/8/2016
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description VI\:/)ggtﬁa:ri% o Stlsgr%th .| Fracture Discontinuities Sampling & In Situ Testing
2| Depth of S8 T T g g Spacing . . o o Test Results
(m) o353 g I%@; (m) B - Bedding J - Joint 8 18%|8 <
IS O 522552 ve gs S-Shear  F-Fault & 888" &
frata E2Z3ex |nlEBIZ21eE |5 S5 ES i Comments
[ FILLING - dark grey silt, topsoil, I FTTTTT 1T 1T A
H 0.2 rootlets present, organic odour, | LT [
[ moist /—I e I
[ CLAY - apparently stiff, brown clay, I LT LT A
[ moist | I rrrn (N
Lt
At 08 CLAY - hard, grey-red clay with : : : : : : : : H H
[ ironstone gravel present, moist LA
[ | | I 51222
I | I rrrn (N S N = 34
[ | e I I
[ | e I 11l
[ 18 | | I
L ““[ SHALE - extremely low strength, | T I 11l
[ r2 brown grey shale | T [N A
L | e I
[ | e I
L | N [ Note: Unless otherwise | |
[ | NN | || || | stated, rockis fractured S 11‘2rg§l1§glmm
Les| | ['L L |l 11 1| | alongrough planar B
- I I I I I I I I I I I I beddlng dlpplng 0°-10°
]
Pt | T 11l
[ | e (R
3 34 ——— ——+
I SHALE - extremely low to very low N [
r strength, extremely and highly 3.2-3.73m: fg _
Ll weathered, fragmented to fractured, L1 I PL(A)=0.53
Pt light grey-brown shale with some . I
[ 4 medium and low strength L1 I C [100| 0
3 iron-cemented bands : : : :
[ |11 |
] o | 4.65m: J80°, pl, ro, fe
& : : : : \'4 7m: J40°, un, ro, fe PL(A)=0.21
b5
[ |11 |
[ (I | clo7r| o
L |11 |
o 1 1 1
g 5.56 R || 553m: CORE LOSS:
(o] 30mm
[ (I |
b 6 |11 |
[ [ (I |
[ |1 | C |100| O
3 6.45 |11 Il 6.32-6.4m: J70°, un, ro,
[ ’ LAMINITE - medium strength, | L1 I fe PL(A) = 0.52
L slightly weathered, fragmented and | L1 L 6.6-6.75m: J, sv (85°-
F&r slightly fractured, grey-brown 90°) un, ro, fe
L Ly laminite with approximately 30% fine I L I 6.9-7.05m: J90°, pl, ro,
For sandstone laminations I L1 I \fe
[ : : : : H 7.1-7.45m: fg, fe
i S CAMINITE -1 i ' L1 I c |100 go | PLVZOS
3 - low and medium
[~ strength, slightly weathered then I L1 I \7.65m:J80°, he, fe
R fresh, slightly fractured, grey brown I L1 ['1|\M7.7m: J30°, pl, ro, fe
P8 laminite with approximately 20% fine I ([ | | 8.0-8.1m:
[ [ sandstone laminations | 1] I Lre.Am-1g
L | |11 (I (N
r | |11 (I | 8.42m: BO°. fe
L | |11 (N | e PL(A) = 0.43
[of | (I (N |
L I 11 [N | C | 100
L[ | (I (N |
+ | |11 (I | 9.9 42m: o
[ | (] I 29 m: J, sv (85°-
[ | L1 L1 | 90°) un, ro, cln
i | [ PL(A) = 0.67
[ | | I L 11 | | 45° pl.sm,cln
RIG: Bobcat DRILLER: GM LOGGED: SI CASING: HW to 2.5m

TYPE OF BORING:  Solid flight auger (T-bit) to 2.5m; Rotary (water) to 3.4m; NMLC-Coring to 10.33m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS:

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample PID Photo ionisation detector (ppm)

B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa) ou as ar ners
Water sample pp  Pocket penetrometer (kPa) ( '

BLK Block sample
Water seep S Standard penetration test A .
Geotechnics | Environment | Groundwater

wVSCUE

D  Disturbed sample

C  Core driling
E  Environmental sample Water level \ Shear vane (kPa)




BOREHOLE LOG

BORE No: 10

SURFACE LEVEL: 34.8 AHD

EASTING:

The University of Sydney

CLIENT:

PROJECT No: 85385.01
DATE: 11/8/2016

SHEET 2 OF 2

Chau Chak Wing Museum

PROJECT:

NORTHING:

LOCATION: Parramatta Road, Camperdown

90°/--

DIP/AZIMUTH:

Test Results
&
Comments
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Sampling & In Situ Testing
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Discontinuities

F - Fault
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Sl CASING: HW to 2.5m
Rotary (water) to 3.4m; NMLC-Coring to 10.33m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS:

LOGGED:

GM

DRILLER:
Solid flight auger (T-bit) to 2.5m;

RIG: Bobcat

TYPE OF BORING:

Douglas Partners
Geotechnics | Environment | Groundwater

K

PID Photo ionisation detector (ppm)
PL(A) Point load axial test Is(50) (MPa)

G  Gas sample
Piston sample

SAMPLING & IN SITU TESTING LEGEND
P

Bulk sample

A Auger sample

B

Pocket penetrometer (kPa)
Standard penetration test

PL(D) Point load diametral test Is(50) (MPa)
Shear vane (kPa)

pp
S
v

Tube sample (x mm dia.)
W Water sample

> Water seep

Water level

U,

BLK Block sample

C  Core driling
Disturbed sample
Environmental sample

D
E




BOREHOLE LOG

CLIENT: The University of Sydney SURFACE LEVEL: 32.3 AHD BORE No: 11
PROJECT: Chau Chak Wing Museum EASTING: PROJECT No: 85385.01
LOCATION: Parramatta Road, Camperdown NORTHING: DATE: 11/8/2016
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
I Degree of Rock ! - ) . -
Description Weathering | 2 Strength | & I;ra;:(t;r{e Discontinuities Sampling & In Situ Testing
| Depth s QT T g | SPacing ) . ® Test Results
© m) of T35 g |f|‘é§ (m) B-Bedding J - Joint g2°%19
Strata zz G |5%:%852% 7l 82 gg | S-Shear F-Fault > |8 8|83 &
EEZ30k sl8I3I2IZIelys| |3 35 22 4 Comments
L FILLING - dark grey, silty clay I FTTTTT 1T 1T A
[l 0.3 topsoil, presence of rootlets and | LT e
ol 0'5 gravel []1 FErrn RN A
LT “[\FILLING - dark grey-red, sandy clay I LT LT
Lt filling with some silt particles, damp : : : : : : : : H H
L -1 FILLING - stiff, grey-brown clay | RN TN A
[ [ filling with some ironstone gravel | BEEEN I s 3,58
For and dark grey silt N=13
Fr | 1 I 11 N
[ [ | Tl I 11l
[ [ | Tl I 11l
For | I 11l
[ [ A
[ | Tl I 11l
Lol %2 CAMINITE - extremely low strength, : : : : : : : : H H
L[ grey laminite | RRRRR | || || | Note:Unless otherwise ——
[ stated, rock is fractured s 8,17,25/120mm
Lo+ | LT Lo along rough planar refusal
[ [3 : : : : : : : : H H bedding dipping 0°- 10° ——
S ] e
L “| LAMINITE - low to medium strength, i i i i i i i i ii
[ highly weathered, fragmented to 3.6m: J30°, pl, ro, fe PL(A) = 0.36
fractured. light d b | 1yl I (A
[ [ racured, lignt grey and brown I NEERE I \_3.77m:J45°, pl, ro, cln C |100| 40
EFe laminite | R R L1 |1 | 3:86m:J30°, pl, sm, cly
Lo %[ CAMINITE - extremely low fo very L1 L1 405480 2
[ [ low strength, extremely to highly 1] Il
.. weathered, fragmented to fractured, (. || | 4.5-4.7M: Cs
[ [ light grey laminite (I I
[ [ (. | | K 4.83m:J45° pl, sm, cin
- 5“9 CAMINITE - low to medium then very | (] I \4'92m" B10°, cly co. C |100| 25
. low strength, highly weathered, | |1 | 5mm
[~E slightly fractured, light grey to grey I L1 I 111l | 812-5.16m: J (x2) 55°-
For laminite with approximately 30% fine | (] Lok 60°, pl, ro, fe -013
[ sandstone laminations | L1 Cooih PL(A)=0.
: N
[ [ 6.08m: B0°, fe =
ol 6.2-7.3m: high angle (30° to 35°) : : : : : : : : : PL(A)=0.12
[ bedding
b | (I I 11l C |100| ©
[ [ | (I I 11l
1% | RN
Lol | (I I 11l
[ [ | (I I 11l
Pt | (I I 11l PL(A)=0.12
L[ | (I I 11l C |100| 20
[ [s 80 | (I I 11l
I ~| LAMINITE - medium then low to | (. [ . o
ot medium strength, slightly | (] | | 81-8.55m:B (x3)0° fe
LT weathered, slightly fractured, light | |1 | | PL(A) = 0.72
[ [ grey to grey laminite with | |1 | |
[ approximately 30% fine sandstone I |1 | I .
[ | laminations I I I I I I I 8.76m: J35 , he, fe
b +o
LI : : : : : : : 9.13m: B0, cly, 10mm C | 100 94
[ [ : : : : : : : 9.4m: BO®, cly, 5m PL(A)=03
L | (I [ |
[ F1o | (I [ |
L | | [ | . RO° PL(A) = 0.36
[l 1015 "Bore discontinued at 10.15m | |1 T 10.07m: BO", fo
[ | (I I 11l
r | (I I 11l
- | (I I 11l
[ | L1 L1111
RIG: Bobcat DRILLER: GM LOGGED: Sl CASING: HW to 2.5m
TYPE OF BORING:  Solid flight auger (TC-bit) to 2.5m; Rotary (water) to 3.4m; NMLC-Coring to 10.33m

WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS:

B

D
E

A Auger sample
Bulk sample

BLK Block sample

C  Core driling
Disturbed sample
Environmental sample

Gas sample

Piston sample

Tube sample (x mm dia.)
Water sample

Water seep

Water level

"V sCT

SAMPLING & IN SITU TESTING LEGEND
G

PID Photo ionisation detector (ppm)

S Standard penetration test
\ Shear vane (kPa)

PL(A) Point load axial test Is(50) (MPa)
S B e e m Douglas Partners

Geotechnics | Environment | Groundwater




BOREHOLE LOG

CLIENT: The University of Sydney SURFACE LEVEL: 30.4 AHD BORE No: 12
PROJECT: Chau Chak Wing Museum EASTING: PROJECT No: 85385.01
LOCATION: Parramatta Road, Camperdown NORTHING: DATE: 1/8/2016
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
L Degree of Rock ! - ) . -
Description Wez?thering e Strength | 5 I;ra;:éynre Discontinuities Sampling & In Situ Testing
| Depth of S grTer T T g || SPacing . . o |o®|a | TestResults
(m) © 3 2|15 |§| |f|§’§ (m) B - Bedding J - Joint a = . °
Strat = O [3%2352%| s 82 g8 | S-Shear  F-Fault e 88| &
rata E2230k sl8I3I2IZIelys| |3 35 22 4 Comments
L FILLING - grey and brown clay I FTTTTI T TT 1T A
: 0.2R topsoil filling with some tree and | LT LT
= grass rootlets, moist /— | LT I
L 0'6_\FILLING brown crushed sandstone/_ : : : : : : : : H H A
H filling, moist
For CLAY - hard, grey mottled red clay : : : : : : : : H H
[ [ with some fine to medium ironstone I ERERN TR A 368
I |, moist ,0,
[ gravel, mors | NERERE NI s N =14
rRr 15 | Tl I 11l I
LT | CLAY -very hard, light grey clay | LT I 11l
[ with trace of ironstone bands, moist | T RN Note: Unless otherwise
- | Tl I 11l ; >
tated, rock is fractured
F 2 | I T [ T Y I vt
For along rough planar
[ : : : : : : : : H H bedding dipping 0°- 10°
: | T [ —— 11,25/90mm
[ | I (N S refusal
F [ 2" CAMINITE - very low strength, ' I I I I
L [3 moderately weathered, fractured and | | IR [
ol slightly fractured, brown and grey | . I | [l 3.05m: J45°, pl, ro, fe
[ laminite with some extremely low | - I | I \stn,cly
FF strength bands, with approximately | A 0 [ 11911 R3.1m: Cs, 10mm
[ [ 30% fine sandstone laminations | 1001111 I 1111 \g.;gm:gs,18mm C (100 79
L[ £ .24m: Cs, 10mm -
For : I: : : : : : :I I: 3.4m: BO°- 20°, un, sm, PL(A)=0.14
I [ ] cly, 5mm
F ' { PR P! ks gem: s, 20mm
r I Il I Lol I 3.74m: J45°, pl, sm, cly
[of | :‘+I I 11 | | Hco PL(A) =0.1
[~ | 1 | 3.9m: Cs, 10mm
[ | ENl I I I 4.34m: BO°- 5°, pl, sm,
Lot | Rl IR | | ze;é’r‘ﬁcgs somm
[ | ENl [ | | -o0m: LS,
N L 4.48-4.6m: J90°, pl, sm
[ | R IR | | » Pl sm,
L | Al e
& : ] : : : : : : : | 5.34m: J60°, pl, sm, cIn
L 57 | 3 bl | . PL(A)=0.18
- "'| LAMINITE - low strength, slightly ! 5.68m: J45°, pl, sm, cly | C |100| 95
L[ - | IR IR | I Lo
[ [s weathered, slightly fractured, I N IR [ I ) .
[ grey-brown laminite with | T 00h Lol | 5.86m:J60°, pl, sm, cly
L approximately 30% fine sandstone | [ I L gg?mjgg S: :m g:;
:§: laminations | ] b Lo | \‘G.Zm:JGO", 'pL ém, L:Iy PL(A)=0.2
For | 1T |11
[ [ | 1111111 1 6.65m: J45°, pl, sm, cly
[, | 110001 [
L[ | [ IR [
i "2 "CAMINITE - medium strength, fresh, : 1 : :T: : : : H :
& fractured and slightly fractured, dark | b Lol
I L grey and light grey laminite with 1 o e -
L[ approximately 20% fine sandstone : ] : : : : : : : H |I \Z ﬁBQnJ45-60 . cu, PL(A) = 0.12
L laminations | 100l [7s7.85m: ge00, pi,
Ft | T gf | smely
L | R [ R |
Bl | 30000 [0 |
Fr | 1000 |G| n\ 8-5m: J30°, pl, sm, cln c |100] 91 | PL(A)=0.37
[ [ | 1011 11| 11 | 8.57m: J45°, cu, sm, cln
Fot | = [ |11 |
e | IR IR | H: |
L | 1001 | | \g1m J45° pl, sm, cly
[_[ | 301 (e N \_915m J45°, pl, sm, cly
[~ | 1001011 | Il 2m: J45°, pl, sm, cly PL(A) =0.59
i | I I |'H=|| o-23m: 807, cu. sm, cin
i | (Y IR N I N V:escliber i ibiud
[ 10.0 | 4 1 | 10| | 1 11 | -

Bore discontinued at 10.0m
RIG: Bobcat DRILLER: GM LOGGED: JN/SI CASING: HW to 2.5m

TYPE OF BORING:  Solid flight auger (TC-bit) to 2.5m; NMLC-Coring to 10.0m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: Well installed to 10.0m (backfill to 6.0m; bentonite to 6.5m; gravel to 10.0m; screen 7.0-10.0m)

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample PID Photo ionisation detector (ppm)

B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa) ou as ar ners
Water sample pp  Pocket penetrometer (kPa) ( '

BLK Block sample
Water seep S Standard penetration test A .
Geotechnics | Environment | Groundwater

wVSCUE

D  Disturbed sample

C  Core driling
E  Environmental sample Water level \ Shear vane (kPa)
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Data Quality Assessment




m Douglas Pariners

Table C1_Summary of Results 8 metals in soil Asbestos ID - soils Orga
z 3 5 z | &
z g 2 o
s | B2 z g 8 s | 3
E | 8|5 | 8 | &2 | 5| & 2 £ s | S |l =s | 3|5 |5 |4 |88
mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg - mg/kg mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg

EQL 4 0.4 1 1 1 0.1 1 1 5 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Health Based Investigation Levels 3000 | 900 | 3600 | 240,000 | 1500 730 6000 | 40,000 240,000 530
Petroleum Contaminants
Ecological Investigation Levels 160 530 280 1800 290 620 370
Ecological Screening Levels
Resullts from Previous Investigations
Field_ID Sample_Depth_Range Sampled_Date-Time Matrix_Description Lab_Report_Number
1 1 27/07/2016 clay 153582 4 <0.4 16 2 18 <0.1 <1 3 0 <5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
3 0.5 2/08/2016 filling 153582 6 <0.4 16 9 15 <0.1 5 16 0 <5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
4 0.5 9/09/2016 filling 153582 12 <0.4 29 52 77 0.2 10 190 0 <5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
4 15 9/09/2016 clay 153582 <4 <0.4 11 12 45 <0.1 4 17 0 <5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
5 0.5 7/09/2016 filling 153582 27 <0.4 17 29 46 0.1 6 62 0 <5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
5 15 7/09/2016 clay 153582 12 <0.4 8 14 20 <0.1 1 6 0 <5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
8 0.5 10/09/2016 filling 153582 10 <0.4 22 23 47 0.1 6 59 0 <5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
8 2 10/09/2016 clay 153582 <4 <0.4 5 6 21 <0.1 <1 <1 0 <5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
9 0.5 8/09/2016 filling 153582 9 <0.4 26 6 25 <0.1 4 61 0 <5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
9 15 8/09/2016 clay 153582 5 <0.4 21 2 24 <0.1 1 3 0 <5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
10 1 11/08/2016 clay 153582 12 <0.4 8 5 25 <0.1 <1 <1 0 <5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
12 0.5 1/08/2016 filling 153582 6 <0.4 13 14 37 <0.1 6 65 0 <5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Resullts from Current Investigation
TP1 0-0.1 16/08/2017 filling 173584 <4 <0.4 48 58 67 0.2 22 110 No asbestos detected at the reporting limit of 0.1g/kg <5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
P2 0-0.1 16/08/2017 173584 11 <04 26 58 130 04 15 180 No asbestos detected at the reporting limit of 0.1g/kg <5 <01 <01 <01 <01 <01 <01 <01 <01 <01
TP2 0.4-0.5 16/08/2017 silty clay 173584 12 <0.4 22 3 21 <0.1 3 5 No asbestos detected at the reporting limit of 0.1g/kg <5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
TP3 0-0.1 16/08/2017 filling 173584 6 <0.4 18 44 83 0.2 6 76 No asbestos detected at the reporting limit of 0.1g/kg <5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
TP3 0.9-1.0 16/08/2017 silty clay 173584 6 <0.4 17 1 17 <0.1 1 3 No asbestos detected at the reporting limit of 0.1g/kg <5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
BD1/06082017 16/08/2017 Replicate of TP3/0.9-1.0 173584 7 <0.4 20 1 18 <0.1 1 2
Statistical Summary
Number of Results 18 18 18 18 18 18 18 18 17 17 17 17 17 17 17 17 17 17 17
Number of Detects 15 0 18 18 18 6 15 16 17 0 0 0 0 0 0 0 0 0 0
Minimum Concentration <4 <0.4 5 1 15 <0.1 <1 <1 0 <5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Minimum Detect 4 ND 5 1 15 0.1 1 2 0.1 ND ND ND ND ND ND ND ND ND ND
Maximum Concentration 27 <0.4 48 58 130 0.4 22 190 0.1 <5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Maximum Detect 27 ND 48 58 130 0.4 22 190 0.1 ND ND ND ND ND ND ND ND ND ND
Average Concentration 8.4 0.2 19 19 41 0.1 5.1 48 0.029 2.5 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Median Concentration 6.5 0.2 17.5 10.5 25 0.05 4 16.5 0 2.5 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Standard Deviation 5.9 0 9.8 20 31 0.094 5.7 60 0.047 0 0 0 0 0 0 0 0 0 0
Number of Guideline Exceedances 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Number of Guideline Exceedances(Detects Only) 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Average Concentration - Filling Only
Standard Deviation - Filling Only
Supplementary Contamination Investigation, Proposaed Chau Chak Wing Museum
Part of The University of Sydney, Camperdown, NSW Page 1 of 3

Project 85385.03.R.001.Rev0
August 2017
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Table C1_Summary of Results

inochlorine Pesticides

Organophosphorus Pesticides

PAH:s in Soil

Project 85385.03.R.001.Rev0

$15|3
s3] 3| ¢
[ 8 [ £
3 2| ¢ 3 | = z 2 g1E 2|8 &
S 3| 2 g | 8 £ | 2 g o | 8 gl el s 2| | 8|3
- = S E g e | £ | 5 g g " b ° c s | £ £ g £ g g g | £ | 2
5 s g g | 2| 5| 5 e | 3 s | 8| 2| £ g 5 2 < . £ | £ g | 2 g8l | 2| 2| 2| %2
£ 3| 35| % = | 2 | |5 | 2| 5|<£|8| 5| 5|s§8|¢z]|¢£ | 2| gl 5| 5|5 ¢8| 2| S| 8|8 |8 |5 |8 =] 8
5 2 H] 2| E| £ ¢ | & | & s | 2 g | g S| 5| £ | 2| 8| 8| & |3 | % g g g | £ | 5| % : 3 ] 3 ] S g
] - ] - ] < S a a x % £ H o K] N S £ = c = d < o ] = < < % < c < c < c
[ & & & & & W | T z T s 2 & S S a [ & & £ s & e < < < & & I & & & & & S
mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/L | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg
EQL 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.05 | 0.001 | 0.5 0.5 0.5 0.2 0.1 0.1
Health Based Investigation Levels 50 50 80 2500
Petroleum Contaminants
Ecological Investigation Levels
Ecological Screening Levels 1.4
Resullts from Previous Investigations
Field_ID Sample_Depth_Range Sampled_Date-Time Matrix_Description Lab_Report_Nu
1 1 27/07/2016 clay 153582 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.5 <0.5 <0.5 <0.2 <0.1 <0.1
3 0.5 2/08/2016 filling 153582 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.5 <0.5 <0.5 <0.2 <0.1 <0.1
4 0.5 9/09/2016 filling 153582 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 0.2 1.2 1.8 <0.001| 25 25 25 31 13 1.5
4 15 9/09/2016 clay 153582 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.5 <0.5 <0.5 <0.2 <0.1 <0.1
5 0.5 7/09/2016 filling 153582 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 0.7 0.93 | <0.001 13 13 13 2 0.7 0.8
5 15 7/09/2016 clay 153582 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.5 <0.5 <0.5 <0.2 <0.1 <0.1
8 0.5 10/09/2016 filling 153582 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 0.2 1.1 1.4 <0.001| 2.1 21 21 25 1 1.4
8 2 10/09/2016 clay 153582 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.5 <0.5 <0.5 <0.2 <0.1 <0.1
9 0.5 8/09/2016 filling 153582 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.5 <0.5 <0.5 <0.2 <0.1 <0.1
9 15 8/09/2016 clay 153582 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.5 <0.5 <0.5 <0.2 <0.1 <0.1
10 1 11/08/2016 clay 153582 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.5 <0.5 <0.5 <0.2 <0.1 <0.1
12 0.5 1/08/2016 filling 153582 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.7 6.8 8.2 19 20 <0.001 29 29 29 31 11 20
Resullts from Current Investigation
TP1 0-0.1 16/08/2017 filling 173584 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.3 0.3 1 1 15 15 15 2 2 1
P2 0-0.1 16/08/2017 173584 <01 <01 <01 <01 <01 <01 <01 <01 <01 <01 <01 <01 <01 <01 <01 <01 <01 <01 <01 <01 <01 <01 <01 02 09 07 37 33 5 5 5 6 6 32
TP2 0.4-0.5 16/08/2017 silty clay 173584 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.06 <0.5 <0.5 <0.5 <0.2 <0.2 <0.1
TP3 0-0.1 16/08/2017 filling 173584 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 0.1 0.7 0.73 11 11 11 1 1 0.7
TP3 0.9-1.0 16/08/2017 silty clay 173584 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1  <0.05 <0.5 <0.5 <0.5 <0.2 <0.2 <0.1
BD1/06082017 16/08/2017 Replicate of TP3/0.9-1.0 173584
Statistical Summary
Number of Results 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17
Number of Detects 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 6 7 7 8 7 7 7 7 7 7
Minimum Concentration <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 | <0.05 <0.5 <0.5 <0.5 <0.2 <0.1 <0.1
Minimum Detect ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.2 0.1 0.1 0.7 0.06 11 1.1 11 1 0.7 0.7
Maximum Concentration <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.7 6.8 8.2 19 20 29 29 29 31 11 20
Maximum Detect ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.7 6.8 8.2 19 20 29 29 29 31 11 20
Average Concentration 0.05 | 0.05 | 0.05 | 005 | 005 | 0.05 | 0.05 | 0.05 | 0.05 | 005 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.097 | 0.53 | 0.61 1.6 1.7 2.6 2.6 2.6 2.9 1.4 1.7
Median Concentration 0.05 | 0.05 | 0.05 | 005 | 005 | 0.05 | 0.05 | 0.05 | 005 | 005 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.025 0.25 | 0.25 | 0.25 0.1 0.1 0.05
Standard Deviation 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.16 1.6 2 4.6 4.8 6.9 6.9 6.9 7.4 2.9 4.8
Number of Guideline Exceedances 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0
Number of Guideline Exceedances(Detects Only) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0
Average Concentration - Filling Only 1.6767
Standard Deviation - Filling Only 1.2677
Supplementary Contamination Investigation, Proposaed Chau Chak Wing Museum
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m Douglas Pariners

Table C1_Summary of Results PCBs in Soil TRH Soil C10-C40 NEPM VTRH & BTEXN in Soil NEPM
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mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg

EQL 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 50 100 100 50 50 100 100 0.2 1 1 0.5 25 2 1 25 25
Health Based Investigation Levels 4000 Total - 7 3 230 260
Petroleum Contaminants 20,000 430 27,000 11,000 99,000 81,000 26,000
Ecological Investigation Levels 370
Ecological Screening Levels 1700 | 3300 170 75 165 135 180 215
Resullts from Previous Investigations
Field_ID Sample_Depth_Range Sampled_Date-Time Matrix_Description Lab_Report_Nu
1 1 27/07/2016 clay 153582 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <50 <100 | <100 <50 <50 <100 | <100 | <0.2 <1 <1 <0.5 <25 <2 <1 <25 <25
3 0.5 2/08/2016 filling 153582 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <50 <100 | <100 <50 <50 <100 | <100 | <0.2 <1 <1 <0.5 <25 <2 <1 <25 <25
4 0.5 9/09/2016 filling 153582 0.2 23 <0.1 1.2 <0.1 0.6 25 16 NIL+VE <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <50 <100 | <100 <50 <50 <100 | <100 | <0.2 <1 <1 <0.5 <25 <2 <1 <25 <25
4 15 9/09/2016 clay 153582 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <50 <100 | <100 <50 <50 <100 | <100 | <0.2 <1 <1 <0.5 <25 <2 <1 <25 <25
5 0.5 7/09/2016 filling 153582 0.1 13 <0.1 0.6 <0.1 0.3 1.4 8.6 NIL+VE <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <50 <100 | <100 <50 <50 <100 | <100 | <0.2 <1 <1 <0.5 <25 <2 <1 <25 <25
5 15 7/09/2016 clay 153582 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <50 <100 | <100 <50 <50 <100 | <100 | <0.2 <1 <1 <0.5 <25 <2 <1 <25 <25
8 0.5 10/09/2016 filling 153582 0.1 24 <0.1 1 <0.1 0.9 25 15 NIL+VE <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <50 <100 | <100 <50 <50 <100 | <100 | <0.2 <1 <1 <0.5 <25 <2 <1 <25 <25
8 2 10/09/2016 clay 153582 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <50 <100 | <100 <50 <50 <100 | <100 | <0.2 <1 <1 <0.5 <25 <2 <1 <25 <25
9 0.5 8/09/2016 filling 153582 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <50 <100 | <100 <50 <50 <100 | <100 | <0.2 <1 <1 <0.5 <25 <2 <1 <25 <25
9 15 8/09/2016 clay 153582 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <50 <100 | <100 <50 <50 <100 | <100 | <0.2 <1 <1 <0.5 <25 <2 <1 <25 <25
10 1 11/08/2016 clay 153582 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <50 <100 | <100 <50 <50 <100 | <100 | <0.2 <1 <1 <0.5 <25 <2 <1 <25 <25
12 0.5 1/08/2016 filling 153582 2.6 41 4.2 11 1.1 36 39 250 0.006 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 51 1200 190 51 <50 920 420 <0.2 <1 <1 <0.5 <25 <2 <1 <25 <25
Resullts from Current Investigation
TP1 0-0.1 16/08/2017 filling 173584 0.2 24 <0.1 0.5 <0.1 1.4 2.2 13 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <50 <100 <100 <50 <50 <100 <100 <0.2 <1 <1 <0.5 <25 <2 <1 <25 <25
P2 0-0.1 16/08/2017 173584 05 72 02 18 01 35 69 40 <01 <01 <01 <01 <01 <01 <01 <50 180 <100 <50 <50 100 110  <0.2 <1 <1 <05 25 <2 <1 <25 <25
TP2 0.4-0.5 16/08/2017 silty clay 173584 <0.1 0.2 <0.1 <0.1 <0.1 <0.1 0.1 0.4 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <50 <100 <100 <50 <50 <100 <100 <0.2 <1 <1 <0.5 <25 <2 <1 <25 <25
TP3 0-0.1 16/08/2017 filling 173584 0.1 1.3 <0.1 0.4 <0.1 0.5 13 7.8 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <50 <100 <100 <50 <50 <100 <100 <0.2 <1 <1 <0.5 <25 <2 <1 <25 <25
TP3 0.9-1.0 16/08/2017 silty clay 173584 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <50 <100 <100 <50 <50 <100 <100 <0.2 <1 <1 <0.5 <25 <2 <1 <25 <25
BD1/06082017 16/08/2017 Replicate of TP3/0.9-1.0 173584
Statistical Summary
Number of Results 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17
Number of Detects 7 8 2 7 2 7 8 16 0 0 0 0 0 0 0 1 2 1 1 0 2 2 0 0 0 0 0 0 0 0 0
Minimum Concentration <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0 <0.1 <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 <50 | <100 | <100 | <50 <50 | <100 | <100 | <0.2 <1 <1 <0.5 <25 <2 <1 <25 <25
Minimum Detect 0.1 0.2 0.2 0.4 0.1 0.3 0.1 0.4 ND ND ND ND ND ND ND 51 180 190 51 ND 100 110 ND ND ND ND ND ND ND ND ND
Maximum Concentration 2.6 41 4.2 11 1.1 36 39 250 <0.1 <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 51 1200 190 51 <50 920 420 <0.2 <1 <1 <0.5 <25 <2 <1 <25 <25
Maximum Detect 2.6 41 4.2 11 1.1 36 39 250 ND ND ND ND ND ND ND 51 1200 190 51 ND 920 420 ND ND ND ND ND ND ND ND ND
Average Concentration 0.25 3.4 0.3 1 0.11 2.6 3.3 21 0.05 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 27 125 58 27 25 104 75 0.1 0.5 0.5 0.25 13 1 0.5 13 13
Median Concentration 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.025 0.05 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 25 50 50 25 25 50 50 0.1 0.5 0.5 0.25 12.5 1 0.5 125 | 125
Standard Deviation 0.62 9.8 1 2.6 0.25 8.7 9.4 60 0 0 0 0 0 0 0 6.3 279 34 6.3 0 211 90 0 0 0 0 0 0 0 0 0
Number of Guideline Exceedances 0 0 0 0 0 0 0 0 #VALUE! 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Number of Guideline Exceedances(Detects Only) 0 0 0 0 0 0 0 0 #VALUE! 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Average Concentration - Filling Only
Standard Deviation - Filling Only
Supplementary Contamination Investigation, Proposaed Chau Chak Wing Museum
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CERTIFICATE OF ANALYSIS 173584

Client Douglas Partners Pty Ltd
Attention Jessica Paulsen
Address 96 Hermitage Rd, West Ryde, NSW, 2114

Sample Details

Your Reference 85385.03 / Museum, Uni Syd
Number of Samples 8 Soil
Date samples received 16/08/2017

Date completed instructions received 16/08/2017

Analysis Details
Please refer to the following pages for results, methodology summary and quality 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.

Report Details

Date results requested by 23/08/2017

Date of Issue 23/08/2017

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025 - Testing. Tests not covered by NATA are denoted with *

Report Comments

Asbestos: Excessive sample volume was provided for asbestos analysis. A portion of the supplied sample
was sub-sampled according to Envirolab procedures. We cannot guarantee that this sub-sample is indicative
of the entire sample. Envirolab recommends supplying 40-50g (50mL) of sample in its own container as per
AS4964-2004.

Note: Samples 173584-1 to 5 were sub-sampled from bags provided by the client.

Asbestos Approved By Authorised By

Analysed by Asbestos Approved Identifier: Lucy Zhu

Authorised by Asbestos Approved Signatory: Lulu Scott ""'-I - -
Results Approved By ,a‘gf—l
Jeremy Faircloth, Organics Supervisor

Long Pham, Team Leader, Metals
Nick Sarlamis, Inorganics Supervisor
Paul Ching, Senior Analyst

Steven Luong, Chemist

David Springer, General Manager
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Client Reference: 85385.03 / Museum, Uni Syd

VTRH(C6-C10)/BTEXN in Soil

Our Reference 173584-1 173584-2 173584-3 173584-4 173584-5
Your Reference UNITS TP1 TP2 TP2 TP3 TP3
Depth 0-0.1 0-0.1 0.4-0.5 0-0.1 0.9-1.0
Date Sampled 16/08/2017 16/08/2017 16/08/2017 16/08/2017 16/08/2017
Type of sample Soil Soil Soil Soil Soil
Date extracted - 18/08/2017 18/08/2017 18/08/2017 18/08/2017 18/08/2017
Date analysed = 21/08/2017 21/08/2017 21/08/2017 21/08/2017 21/08/2017
TRH Cs - Co mg/kg <25 <25 <25 <25 <25
TRH Cs - C1o mg/kg <25 <25 <25 <25 <25
VTPH Cs - C1o less BTEX (F1) mgrkg <25 <25 <25 <25 <25
Benzene mg/kg <0.2 <0.2 <0.2 <0.2 <0.2
Toluene mgrkg <0.5 <0.5 <0.5 <0.5 <0.5
Ethylbenzene mg/kg <1 <1 <1 <1 <1
m+p-xylene mgrkg <2 <2 <2 <2 <2
o-Xylene mg/kg <1 <1 <1 <1 <1
Total +ve Xylenes mg/kg <1 <1 <1 <1 <1
naphthalene mg/kg <1 <1 <1 <1 <1
Surrogate aaa-Trifluorotoluene % 98 106 94 99 101
Our Reference 173584-7 173584-8
Your Reference UNITS Trip Spike Trip Blank
Depth - -
Date Sampled 16/08/2017 16/08/2017
Type of sample Soil Soil
Date extracted - 18/08/2017 18/08/2017
Date analysed S 21/08/2017 21/08/2017
TRH Cs - Co mgrkg <25
TRH Cs - C1o mg/kg <25
VTPH Cs - C1o less BTEX (F1) mg/kg <25
Benzene mg/kg 96% <0.2
Toluene mgrkg 98% <0.5
Ethylbenzene mg/kg 99% <1
m+p-xylene mg/kg 97% <2
o-Xylene mg/kg 98% <1
Total +ve Xylenes mg/kg <1
naphthalene mg/kg <1
Surrogate aaa-Trifluorotoluene % 97 113
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Client Reference: 85385.03 / Museum, Uni Syd

svTRH (C10-C40) in Soil

Our Reference
Your Reference
Depth

Date Sampled
Type of sample
Date extracted
Date analysed
TRH C10 - C1a
TRH C15 - Ca2s
TRH C29 - Css
TRH >C10-Cr1s

TRH >C10 - C16 less Naphthalene (F2)

TRH >C16-Cs4
TRH >C34-Ca0

Total +ve TRH (>C10-C40)

Surrogate o-Terphenyl

173584
R0OO

UNITS

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

%

173584-1
TP1
0-0.1
16/08/2017
Soll
18/08/2017
19/08/2017
<50
<100
<100
<50
<50
<100
<100
<50
87

173584-2
TP2
0-0.1
16/08/2017
Soll
18/08/2017
19/08/2017
<50
100
110
<50
<50
180
<100
180
89

173584-3
TP2
0.4-0.5
16/08/2017
Soll
18/08/2017
19/08/2017
<50
<100
<100
<50
<50
<100
<100
<50
91

173584-4
TP3
0-0.1
16/08/2017
Soll
18/08/2017
19/08/2017
<50
<100
<100
<50
<50
<100
<100
<50
86

173584-5
TP3
0.9-1.0
16/08/2017
Soll
18/08/2017
19/08/2017
<50
<100
<100
<50
<50
<100
<100
<50
87
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Client Reference: 85385.03 / Museum, Uni Syd

Our Reference 173584-1 173584-2 173584-3 173584-4 173584-5
Your Reference UNITS TP1 TP2 TP2 TP3 TP3
Depth 0-0.1 0-0.1 0.4-0.5 0-0.1 0.9-1.0
Date Sampled 16/08/2017 16/08/2017 16/08/2017 16/08/2017 16/08/2017
Type of sample Soil Soil Soil Soil Soil
Date extracted - 18/08/2017 18/08/2017 18/08/2017 18/08/2017 18/08/2017
Date analysed @ 21/08/2017 21/08/2017 21/08/2017 21/08/2017 21/08/2017
Naphthalene mgrkg <0.1 0.1 <0.1 <0.1 <0.1
Acenaphthylene mg/kg 0.3 0.9 <0.1 0.1 <0.1
Acenaphthene mgrkg <0.1 0.2 <0.1 <0.1 <0.1
Fluorene mg/kg <0.1 0.2 <0.1 <0.1 <0.1
Phenanthrene mgrkg 1.4 3.5 <0.1 0.5 <0.1
Anthracene mg/kg 0.3 0.7 <0.1 0.1 <0.1
Fluoranthene mgrkg 24 7.2 0.2 1.3 <0.1
Pyrene mg/kg 2.2 6.9 0.1 1.3 <0.1
Benzo(a)anthracene mgrkg 1.0 3.7 <0.1 0.7 <0.1
Chrysene mg/kg 1.0 3.2 <0.1 0.7 <0.1
Benzo(b,j+k)fluoranthene mgrkg 2 6.0 <0.2 1 <0.2
Benzo(a)pyrene mg/kg 1.0 3.3 0.06 0.73 <0.05
Indeno(1,2,3-c,d)pyrene mg/kg 0.5 1.8 <0.1 0.4 <0.1
Dibenzo(a,h)anthracene mg/kg 0.2 0.5 <0.1 0.1 <0.1
Benzo(g,h,i)perylene mgrkg 0.6 2.0 <0.1 0.5 <0.1
Benzo(a)pyrene TEQ calc (zero) mg/kg 1.5 5.0 <0.5 1.1 <0.5
Benzo(a)pyrene TEQ calc(half) mg/kg 1.5 5.0 <0.5 1.1 <0.5
Benzo(a)pyrene TEQ calc(PQL) mg/kg 1.5 5.0 <0.5 1.1 <0.5
Total +ve PAH's mg/kg 13 40 0.4 7.8 <0.05
Surrogate p-Terphenyl-d14 % 89 93 94 90 96
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Our Reference
Your Reference
Depth

Date Sampled
Type of sample
Date extracted
Date analysed
Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene

Benzo(a)anthracene

Chrysene

Benzo(b,j+k)fluoranthene

Benzo(a)pyrene

Indeno(1,2,3-c,d)pyrene
Dibenzo(a,h)anthracene

Benzo(g,h,i)perylene

Benzo(a)pyrene TEQ calc (zero)

Benzo(a)pyrene TEQ calc(half)

Benzo(a)pyrene TEQ calc(PQL)

Total +ve PAH's

Surrogate p-Terphenyl-d14

173584
R0OO

Client Reference: 85385.03 / Museum, Uni Syd

UNITS

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

%

173584-6
BD1/16082017
16/08/2017
Soil
18/08/2017
21/08/2017
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.2
<0.05
<0.1
<0.1
<0.1
<0.5
<0.5
<0.5
<0.05
93
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Client Reference: 85385.03 / Museum, Uni Syd

Organochlorine Pesticides in soil

Our Reference 173584-1 173584-2 173584-3 173584-4 173584-5
Your Reference UNITS TP1 TP2 TP2 TP3 TP3
Depth 0-0.1 0-0.1 0.4-0.5 0-0.1 0.9-1.0
Date Sampled 16/08/2017 16/08/2017 16/08/2017 16/08/2017 16/08/2017
Type of sample Soil Soil Soil Soil Soil
Date extracted - 18/08/2017 18/08/2017 18/08/2017 18/08/2017 18/08/2017
Date analysed o 18/08/2017 18/08/2017 18/08/2017 18/08/2017 18/08/2017
HCB mgrkg <0.1 <0.1 <0.1 <0.1 <0.1
alpha-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
gamma-BHC mgrkg <0.1 <0.1 <0.1 <0.1 <0.1
beta-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Heptachlor mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
delta-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Aldrin mgrkg <0.1 <0.1 <0.1 <0.1 <0.1
Heptachlor Epoxide mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
gamma-Chlordane mgrkg <0.1 <0.1 <0.1 <0.1 <0.1
alpha-chlordane mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Endosulfan | mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
pp-DDE mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Dieldrin mgrkg <0.1 <0.1 <0.1 <0.1 <0.1
Endrin mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
pp-DDD mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Endosulfan Il mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
pp-DDT mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Endrin Aldehyde mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Endosulfan Sulphate mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Methoxychlor mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Total +ve DDT+DDD+DDE mgrkg <0.1 <0.1 <0.1 <0.1 <0.1
Surrogate TCMX % 103 102 103 106 104
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Client Reference: 85385.03 / Museum, Uni Syd

Organophosphorus Pesticides

Our Reference 173584-1 173584-2 173584-3 173584-4 173584-5
Your Reference UNITS TP1 TP2 TP2 TP3 TP3
Depth 0-0.1 0-0.1 0.4-0.5 0-0.1 0.9-1.0
Date Sampled 16/08/2017 16/08/2017 16/08/2017 16/08/2017 16/08/2017
Type of sample Soil Soil Soil Soil Soil
Date extracted - 18/08/2017 18/08/2017 18/08/2017 18/08/2017 18/08/2017
Date analysed @ 18/08/2017 18/08/2017 18/08/2017 18/08/2017 18/08/2017
Azinphos-methyl (Guthion) mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Bromophos-ethyl mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Chlorpyriphos mgrkg <0.1 <0.1 <0.1 <0.1 <0.1
Chlorpyriphos-methyl mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Diazinon mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Dichlorvos mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Dimethoate mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Ethion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Fenitrothion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Malathion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Parathion mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Ronnel mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Surrogate TCMX % 103 102 103 106 104
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Client Reference: 85385.03 / Museum, Uni Syd

PCBs in Soil

Our Reference 173584-1 173584-2 173584-3 173584-4 173584-5
Your Reference UNITS TP1 TP2 TP2 TP3 TP3
Depth 0-0.1 0-0.1 0.4-0.5 0-0.1 0.9-1.0
Date Sampled 16/08/2017 16/08/2017 16/08/2017 16/08/2017 16/08/2017
Type of sample Soil Soil Soil Soil Soil
Date extracted - 18/08/2017 18/08/2017 18/08/2017 18/08/2017 18/08/2017
Date analysed = 18/08/2017 18/08/2017 18/08/2017 18/08/2017 18/08/2017
Aroclor 1016 mgrkg <0.1 <0.1 <0.1 <0.1 <0.1
Aroclor 1221 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Aroclor 1232 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Aroclor 1242 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Aroclor 1248 mgrkg <0.1 <0.1 <0.1 <0.1 <0.1
Aroclor 1254 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Aroclor 1260 mgrkg <0.1 <0.1 <0.1 <0.1 <0.1
Total +ve PCBs (1016-1260) mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Surrogate TCLMX % 103 102 103 106 104
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Client Reference: 85385.03 / Museum, Uni Syd

Acid Extractable metals in soil

Our Reference
Your Reference
Depth

Date Sampled
Type of sample
Date prepared
Date analysed
Arsenic
Cadmium
Chromium
Copper

Lead

Mercury

Nickel

Zinc

UNITS

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg

173584-1
TP1
0-0.1
16/08/2017
Soil
18/08/2017
18/08/2017
<4
<04
48
58
67
0.2
22
110

Acid Extractable metals in soil

Our Reference
Your Reference
Depth

Date Sampled
Type of sample
Date prepared
Date analysed
Arsenic
Cadmium
Chromium
Copper

Lead

Mercury

Nickel

Zinc

UNITS

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg

173584
R0OO

173584-6
BD1/16082017
16/08/2017
Soil
18/08/2017
18/08/2017
7
<04
20

18
<0.1

173584-2
TP2
0-0.1
16/08/2017
Soil
18/08/2017
18/08/2017
11
<04
26
58
130
0.4
15
180

173584-3
TP2
0.4-0.5
16/08/2017
Soil
18/08/2017
18/08/2017
12
<04
22

21
<0.1

173584-4
TP3
0-0.1
16/08/2017
Soil
18/08/2017
18/08/2017
6
<04
18
44
83
0.2

76

173584-5
TP3
0.9-1.0
16/08/2017
Soil
18/08/2017
18/08/2017
6
<0.4
17

17
<0.1
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Client Reference: 85385.03 / Museum, Uni Syd

Misc Soil - Inorg

Our Reference
Your Reference
Depth

Date Sampled
Type of sample
Date prepared
Date analysed

Total Phenolics (as Phenol)

173584
R0OO

UNITS

mg/kg

173584-1
TP1
0-0.1
16/08/2017
Soil
18/08/2017
21/08/2017
<5

173584-2

TP2
0-0.1

16/08/2017
Soil

18/08/2017

21/08/2017

<5

173584-3
TP2
0.4-0.5
16/08/2017
Soil
18/08/2017
21/08/2017
<5

173584-4

TP3
0-0.1

16/08/2017
Soil

18/08/2017

21/08/2017

<5

173584-5
TP3
0.9-1.0
16/08/2017
Soil
18/08/2017
21/08/2017
<5
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Client Reference: 85385.03 / Museum, Uni Syd

Moisture

Our Reference
Your Reference
Depth

Date Sampled
Type of sample
Date prepared
Date analysed

Moisture

UNITS

173584-1
TP1
0-0.1
16/08/2017
Soil
18/08/2017
21/08/2017
14

Moisture

Our Reference
Your Reference
Depth

Date Sampled
Type of sample
Date prepared
Date analysed

Moisture

173584
R0OO

UNITS

173584-6

BD1/16082017

16/08/2017
Soil
18/08/2017
21/08/2017
23

173584-2

TP2
0-0.1

16/08/2017
Soil

18/08/2017

21/08/2017

18

173584-3
TP2
0.4-0.5
16/08/2017
Soil
18/08/2017
21/08/2017
19

173584-4
TP3
0-0.1
16/08/2017
Soil
18/08/2017
21/08/2017
22

173584-5
TP3
0.9-1.0
16/08/2017
Soil
18/08/2017
21/08/2017
23
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Client Reference: 85385.03 / Museum, Uni Syd

Asbestos ID - soils

Our Reference
Your Reference
Depth

Date Sampled

Type of sample
Date analysed
Sample mass tested

Sample Description

Asbestos ID in soil

Trace Analysis

173584
R0OO

UNITS

173584-1
TP1
0-0.1
16/08/2017
Soil
18/08/2017
Approx. 359

Brown coarse-
grained soil &
rocks

No asbestos
detected at

reporting limit of

0.1g/kg

Organic fibres

detected

No asbestos
detected

173584-2 173584-3 173584-4 173584-5
TP2 TP2 TP3 TP3
0-0.1 0.4-0.5 0-0.1 0.9-1.0
16/08/2017 16/08/2017 16/08/2017 16/08/2017
Soil Soil Soll Soll
18/08/2017 18/08/2017 18/08/2017 18/08/2017
Approx. 40g Approx. 30g Approx. 25g Approx. 40g

Brown coarse- | Brown coarse- | Brown coarse- | Brown coarse-
grained soil & grained soil & grained soil & grained soil &
rocks rocks rocks rocks

No asbestos
detected at

No asbestos
detected at

No asbestos
detected at

No asbestos
detected at

reporting limit of | reporting limit of | reporting limit of | reporting limit of

0.1g/kg 0.1g/kg 0.1g/kg 0.1g/kg

Organic fibres Organic fibres Organic fibres Organic fibres
detected detected detected detected

No asbestos No asbestos No asbestos No asbestos
detected detected detected detected
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Client Reference: 85385.03 / Museum, Uni Syd

Method ID Methodology Summary

ASB-001 Asbestos ID - Qualitative identification of asbestos in bulk samples using Polarised Light Microscopy and Dispersion Staining
Techniques including Synthetic Mineral Fibre and Organic Fibre as per Australian Standard 4964-2004.

Inorg-008 Moisture content determined by heating at 105+/-5 °C for a minimum of 12 hours.
Inorg-031 Total Phenolics by segmented flow analyser (in line distillation with colourimetric finish).
Solids are extracted in a caustic media prior to analysis.
Metals-020 Determination of various metals by ICP-AES.
Metals-021 Determination of Mercury by Cold Vapour AAS.
Org-003 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by GC-FID.

F2 = (>C10-C16)-Naphthalene as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater (HSLs Tables 1A
(3, 4)). Note Naphthalene is determined from the VOC analysis.

Org-003 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by GC-FID.

F2 = (>C10-C16)-Naphthalene as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater (HSLs Tables 1A
(3, 4)). Note Naphthalene is determined from the VOC analysis.

Note, the Total +ve TRH PQL is reflective of the lowest individual PQL and is therefore "Total +ve TRH" is simply a sum of the
positive individual TRH fractions (>C10-C40).

Org-005 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by GC with dual
ECD's.

Org-005 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by GC with dual
ECD's.

Note, the Total +ve reported DDD+DDE+DDT PQL is reflective of the lowest individual PQL and is therefore simply a sum of
the positive individually report DDD+DDE+DDT.

Org-006 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by GC-ECD.
Org-006 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by GC-ECD.

Note, the Total +ve PCBs PQL is reflective of the lowest individual PQL and is therefore" Total +ve PCBs" is simply a sum of
the positive individual PCBs.

Org-008 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by GC with dual
ECD's.
Org-012 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by GC-MS.

Benzo(a)pyrene TEQ as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater - 2013.

For soil results:-

1. ‘EQ PQL’values are assuming all contributing PAHs reported as <PQL are actually at the PQL. This is the most conservative
approach and can give false positive TEQs given that PAHs that contribute to the TEQ calculation may not be present.

2. ‘EQ zero'values are assuming all contributing PAHs reported as <PQL are zero. This is the least conservative approach and
is more susceptible to false negative TEQs when PAHSs that contribute to the TEQ calculation are present but below PQL.

3. ‘EQ half PQL'values are assuming all contributing PAHs reported as <PQL are half the stipulated PQL. Hence a mid-point
between the most and least conservative approaches above.

Note, the Total +ve PAHs PQL is reflective of the lowest individual PQL and is therefore "Total +ve PAHs" is simply a sum of
the positive individual PAHSs.

Org-014 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS.

Org-016 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. Water samples
are analysed directly by purge and trap GC-MS. F1 = (C6-C10)-BTEX as per NEPM B1 Guideline on Investigation Levels for
Soil and Groundwater.

Org-016 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. Water samples
are analysed directly by purge and trap GC-MS. F1 = (C6-C10)-BTEX as per NEPM B1 Guideline on Investigation Levels for
Soil and Groundwater.
Note, the Total +ve Xylene PQL is reflective of the lowest individual PQL and is therefore "Total +ve Xylenes" is simply a sum
of the positive individual Xylenes.
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Client Reference: 85385.03 / Museum, Uni Syd

QUALITY CONTROL: vTRH(C6-C10)/BTEXN in Soil Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD LCS-1 [NT]
Date extracted - 18/08/2017 | 5 18/08/2017 18/08/2017 18/08/2017
Date analysed - 21/08/2017 | 5 21/08/2017 21/08/2017 21/08/2017
TRH Cs - Co mg/kg 25 Org-016 <25 5 <25 <25 0 97
TRH Cs - C1o mg/kg 25 Org-016 <25 5 <25 <25 0 97
Benzene mg/kg 0.2 Org-016 <0.2 5 <0.2 <0.2 0 108
Toluene mg/kg 0.5 Org-016 <0.5 5 <0.5 <0.5 0 100
Ethylbenzene mg/kg 1 Org-016 <1 5 <1 <1 0 94
m+p-xylene mg/kg 2 Org-016 <2 5 <2 <2 0 91
o-Xylene mg/kg 1 Org-016 <1 5 <1 <1 0 93
naphthalene mg/kg 1 Org-014 <1 5 <1 <1 0
Surrogate aaa-Trifluorotoluene % Org-016 114 5 101 105 4 110
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Client Reference: 85385.03 / Museum, Uni Syd

QUALITY CONTROL: svTRH (C10-C40) in Soil Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD LCS-1 [NT]
Date extracted - 18/08/2017 | 5 18/08/2017 18/08/2017 18/08/2017
Date analysed - 18/08/2017 | 5 19/08/2017 19/08/2017 18/08/2017
TRH C10 - C1a mg/kg 50 Org-003 <50 5 <50 <50 0 99
TRH C15 - Cas mg/kg 100 Org-003 <100 5 <100 <100 0 104
TRH C2 - C3s mg/kg 100 Org-003 <100 5 <100 <100 0 106
TRH >C10-C16 mg/kg 50 Org-003 <50 5 <50 <50 0 99
TRH >C16-Caa mg/kg 100 Org-003 <100 5 <100 <100 0 104
TRH >C34-Cao mg/kg 100 Org-003 <100 5 <100 <100 0 106
Surrogate o-Terphenyl % Org-003 90 5 87 88 1 96
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Client Reference: 85385.03 / Museum, Uni Syd

QUALITY CONTROL: PAHSs in Soil Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD LCS-1 [NT]
Date extracted - 18/08/2017 | 5 18/08/2017 18/08/2017 18/08/2017
Date analysed - 21/08/2017 | 5 21/08/2017 21/08/2017 21/08/2017
Naphthalene mg/kg 0.1 Org-012 <0.1 5 <0.1 <0.1 0 89
Acenaphthylene mg/kg 0.1 Org-012 <0.1 5 <0.1 <0.1 0
Acenaphthene mg/kg 0.1 Org-012 <0.1 5 <0.1 <0.1 0
Fluorene mg/kg 0.1 Org-012 <0.1 5 <0.1 <0.1 0 102
Phenanthrene mg/kg 0.1 Org-012 <0.1 5 <0.1 <0.1 0 102
Anthracene mg/kg 0.1 Org-012 <0.1 5 <0.1 <0.1 0
Fluoranthene mg/kg 0.1 Org-012 <0.1 5 <0.1 <0.1 0 99
Pyrene mg/kg 0.1 Org-012 <0.1 5 <0.1 <0.1 0 101
Benzo(a)anthracene mg/kg 0.1 Org-012 <0.1 5 <0.1 <0.1 0
Chrysene mg/kg 0.1 Org-012 <0.1 5 <0.1 <0.1 0 101
Benzo(b,j+k)fluoranthene mg/kg 0.2 Org-012 <0.2 5 <0.2 <0.2 0
Benzo(a)pyrene mg/kg 0.05 Org-012 <0.05 5 <0.05 <0.05 0 87
Indeno(1,2,3-c,d)pyrene mg/kg 0.1 Org-012 <0.1 5 <0.1 <0.1 0
Dibenzo(a,h)anthracene mg/kg 0.1 Org-012 <0.1 5 <0.1 <0.1 0
Benzo(g,h,i)perylene mg/kg 0.1 Org-012 <0.1 5 <0.1 <0.1 0
Surrogate p-Terphenyl-d14 % Org-012 96 5 96 91 5 79
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Client Reference: 85385.03 / Museum, Uni Syd

QUALITY CONTROL: Organochlorine Pesticides in soil Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD LCS-1 [NT]
Date extracted - 18/08/2017 | 5 18/08/2017 18/08/2017 18/08/2017
Date analysed - 18/08/2017 | 5 18/08/2017 18/08/2017 18/08/2017
HCB mg/kg 0.1 Org-005 <0.1 5 <0.1 <0.1 0
alpha-BHC mg/kg 0.1 Org-005 <0.1 5 <0.1 <0.1 0 81
gamma-BHC mg/kg 0.1 Org-005 <0.1 5 <0.1 <0.1 0
beta-BHC mg/kg 0.1 Org-005 <0.1 5 <0.1 <0.1 0 92
Heptachlor mg/kg 0.1 Org-005 <0.1 5 <0.1 <0.1 0 86
delta-BHC mg/kg 0.1 Org-005 <0.1 5 <0.1 <0.1 0
Aldrin mg/kg 0.1 Org-005 <0.1 5 <0.1 <0.1 0 98
Heptachlor Epoxide mg/kg 0.1 Org-005 <0.1 5 <0.1 <0.1 0 90
gamma-Chlordane mg/kg 0.1 Org-005 <0.1 5 <0.1 <0.1 0
alpha-chlordane mg/kg 0.1 Org-005 <0.1 5 <0.1 <0.1 0
Endosulfan | mg/kg 0.1 Org-005 <0.1 5 <0.1 <0.1 0
pp-DDE mg/kg 0.1 Org-005 <0.1 5 <0.1 <0.1 0 99
Dieldrin mg/kg 0.1 Org-005 <0.1 5 <0.1 <0.1 0 101
Endrin mg/kg 0.1 Org-005 <0.1 5 <0.1 <0.1 0 77
pp-DDD mg/kg 0.1 Org-005 <0.1 5 <0.1 <0.1 0 86
Endosulfan Il mg/kg 0.1 Org-005 <0.1 5 <0.1 <0.1 0
pp-DDT mg/kg 0.1 Org-005 <0.1 5 <0.1 <0.1 0
Endrin Aldehyde mg/kg 0.1 Org-005 <0.1 5 <0.1 <0.1 0
Endosulfan Sulphate mg/kg 0.1 Org-005 <0.1 5 <0.1 <0.1 0 70
Methoxychlor mg/kg 0.1 Org-005 <0.1 5 <0.1 <0.1 0
Surrogate TCMX % Org-005 102 5 104 102 2 124
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Client Reference: 85385.03 / Museum, Uni Syd

QUALITY CONTROL: Organophosphorus Pesticides Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD LCS-1 [NT]
Date extracted - 18/08/2017 | 5 18/08/2017 18/08/2017 18/08/2017
Date analysed - 18/08/2017 | 5 18/08/2017 18/08/2017 18/08/2017
Azinphos-methyl (Guthion) mg/kg 0.1 Org-008 <0.1 5 <0.1 <0.1 0
Bromophos-ethyl mg/kg 0.1 Org-008 <0.1 5 <0.1 <0.1 0
Chlorpyriphos mg/kg 0.1 Org-008 <0.1 5 <0.1 <0.1 0 96
Chlorpyriphos-methyl mg/kg 0.1 Org-008 <0.1 5 <0.1 <0.1 0
Diazinon mg/kg 0.1 Org-008 <0.1 5 <0.1 <0.1 0
Dichlorvos mg/kg 0.1 Org-008 <0.1 5 <0.1 <0.1 0 102
Dimethoate mg/kg 0.1 Org-008 <0.1 5 <0.1 <0.1 0
Ethion mg/kg 0.1 Org-008 <0.1 5 <0.1 <0.1 0 107
Fenitrothion mg/kg 0.1 Org-008 <0.1 5 <0.1 <0.1 0 110
Malathion mg/kg 0.1 Org-008 <0.1 5 <0.1 <0.1 0 75
Parathion mg/kg 0.1 Org-008 <0.1 5 <0.1 <0.1 0 96
Ronnel mg/kg 0.1 Org-008 <0.1 5 <0.1 <0.1 0 105
Surrogate TCMX % Org-008 102 5 104 102 2 100
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Client Reference: 85385.03 / Museum, Uni Syd

QUALITY CONTROL: PCBs in Soil Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD LCS-1 [NT]
Date extracted - 18/08/2017 | 5 18/08/2017 18/08/2017 18/08/2017
Date analysed - 18/08/2017 | 5 18/08/2017 18/08/2017 18/08/2017
Aroclor 1016 mg/kg 0.1 Org-006 <0.1 5 <0.1 <0.1 0
Aroclor 1221 mg/kg 0.1 Org-006 <0.1 5 <0.1 <0.1 0
Aroclor 1232 mg/kg 0.1 Org-006 <0.1 5 <0.1 <0.1 0
Aroclor 1242 mg/kg 0.1 Org-006 <0.1 5 <0.1 <0.1 0
Aroclor 1248 mg/kg 0.1 Org-006 <0.1 5 <0.1 <0.1 0
Aroclor 1254 mg/kg 0.1 Org-006 <0.1 5 <0.1 <0.1 0 100
Aroclor 1260 mg/kg 0.1 Org-006 <0.1 5 <0.1 <0.1 0
Surrogate TCLMX % Org-006 102 5 104 102 2 100
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Client Reference: 85385.03 / Museum, Uni Syd

QUALITY CONTROL: Acid Extractable metals in soil Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD LCS-1 [NT]
Date prepared - 18/08/2017 | 5 18/08/2017 18/08/2017 18/08/2017
Date analysed - 18/08/2017 | 5 18/08/2017 18/08/2017 18/08/2017
Arsenic mg/kg 4 Metals-020 <4 5 6 7 15 100
Cadmium mg/kg 0.4 Metals-020 <0.4 5 <0.4 <0.4 0 87
Chromium mg/kg 1 Metals-020 <1 5 17 18 6 93
Copper mg/kg 1 Metals-020 <1 5 1 2 67 107
Lead mg/kg 1 Metals-020 <1 5 17 17 0 104
Mercury mg/kg 0.1 Metals-021 <0.1 5 <0.1 <0.1 0 108
Nickel mg/kg 1 Metals-020 <1 5 1 1 0 106
Zinc mg/kg 1 Metals-020 <1 5 & 2 40 99
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Client Reference: 85385.03 / Museum, Uni Syd

QUALITY CONTROL: Misc Soil - Inorg Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD LCS-1 [NT]
Date prepared - 21/08/2017 | 1 18/08/2017 18/08/2017 21/08/2017
Date analysed - 21/08/2017 | 1 21/08/2017 21/08/2017 21/08/2017
Total Phenolics (as Phenol) mg/kg 5 Inorg-031 <5 1 <5 <5 0 102
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Client Reference: 85385.03 / Museum, Uni Syd

Result Definitions

NT
NA
INS
PQL
<

>
RPD
LCS
NS
NEPM
NR

Not tested

Test not required

Insufficient sample for this test
Practical Quantitation Limit
Less than

Greater than

Relative Percent Difference
Laboratory Control Sample
Not specified

National Environmental Protection Measure
Not Reported

Quality Control Definitions

Blank

Duplicate

Matrix Spike

LCS (Laboratory
Control Sample)

Surrogate Spike

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.

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.

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.

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.

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.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC

2011.

173584
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Client Reference: 85385.03 / Museum, Uni Syd

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 matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.
Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140% for organics (+/-50% surrogates)
and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

Measurement Uncertainty estimates are available for most tests upon request.
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ENVIROLAB
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
customerservice@envirolab.com.au
www.envirolab.com.au

SAMPLE RECEIPT ADVICE

Client Details

Client
Attention

Douglas Partners Pty Ltd

Jessica Paulsen

Sample Login Details

Your reference

Envirolab Reference

Date Sample Received

Date Instructions Received

Date Results Expected to be Reported

85385.03 / Museum, Uni Syd
173584

16/08/2017

16/08/2017

23/08/2017

Sample Condition

Samples received in appropriate condition for analysis
No. of Samples Provided

Turnaround Time Requested

Temperature on Receipt (°C)

Cooling Method

Sampling Date Provided

Comments

YES

8 Sall
Standard
11.3

Ice Pack
YES

Nil

Please direct any queries to:

Aileen Hie

Phone: 02 9910 6200
Fax: 029910 6201

Email: ahie@envirolab.com.au

Analysis Underway, details on the following page:

Jacinta Hurst
Phone: 02 9910 6200

Fax: 029910 6201
Email: jhurst@envirolab.com.au

10f2



/\ Envirolab Services Pty Ltd
e ABN 37 112 535 645
ENVIROLAB 12 Ashley St Chatswood NSW 2067

\ka ph 02 9910 6200 fax 02 9910 6201

customerservice@envirolab.com.au

ABTEC .
www.envirolab.com.au

ssssssss

- IIIIIIIII

TP1-0-0.1 v v vV VIV Vv ¥V V|V
TP2-0-0.1 v v vV VIV Vv ¥V V|V
TP2-0.4-0.5 v v vV VIV Vv ¥V V|V
TP3-0-0.1 v v vV VIV Vv ¥V V|V
TP3-0.9-1.0 v v vV VIV Vv ¥V V|V
BD1/16082017 v v

Trip Spike 4

Trip Blank 4

The 'v" indicates the testing you have requested. THIS IS NOT A REPORT OF THE RESULTS.

Additional Info

Sample storage - Waters are routinely disposed of approximately 1 month and soils approximately 2 months from receipt.

Requests for longer term sample storage must be received in writing.

20f2
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QA/QC PROCEDURES AND RESULTS

Q1. FIELD QUALITY ASSURANCE AND QUALITY CONTROL

The field QC procedures for sampling as prescribed in Douglas Partners’ Field Procedures Manual
were followed at all times during the assessment.

Q1.1 Sampling Team

Field sampling was undertaken by DP Environmental Engineer, Celine Li. Site works were undertaken
on 16 August 2017. Sampling was typically undertaken during fine weather conditions. The Engineer
was instructed by the Project Manager regarding the sampling processes to be adopted.

Q1.2 Sample Collection

Soil samples were collected from the excavator bucket. Further details of the sampling methodology
is presented in Section 6 of the report. The QA/QC samples collected during the course of soil
sampling comprised the following:

Collection of a minimum of 10% replicate samples (10% intra-laboratory replicates) for QA/QC
purposes, with a minimum of one replicate sample collected for each day of fieldwork; and

Collection of a minimum one trip spike and one trip blank per day of sampling.

Q1.3 Logs and Field Sheets

Logs for each soil sampling location were recorded in the field. The individual samples were recorded
on the field logs along with the sample identity, location, depth, initials of sampler, replicate locations,
replicate type, site observations. Analysis to be performed on each sample and the dispatch courier
were recorded on the COC, Appendix C. Logs are presented in Appendix B.

Q1.4 Chain of Custody
Chain of custody information was recorded on the Chain-of-Custody (COC) sheets and accompanied

samples to the analytical laboratory. Signed copies of COCs are presented in Appendix C, following
the laboratory certificates of analysis.

Q1.5 Sample Splitting Techniques

Replicate samples were collected in the field as a measure of accuracy, precision and repeatability of
the results.

Appendix C: Data Quality Assessment Report Project 85385.03
Proposed Chau Chak Wing Museum, The University of August 2017
Sydney, Camperdown, NSW
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Q1.6 Replicate Frequency

Field sampling included collection of a minimum of 10% replicate samples (10% intra-laboratory
replicates) for QA/QC purposes, with a minimum of one replicate sample collected per day of
sampling.

Q1.7 Trip Spike

In accordance with the NSW EPA Guidelines for Consultants Reporting on Contaminated Sites (2011),
laboratory prepared trip spike results for volatile analytes are included in this report. The purpose of a
trip spike is to assess the potential loss of volatile analytes that may have occurred between the time
of collection and transfer of the sample to the laboratory. For the current investigation, a trip spike was
taken into the field on the day of sampling with BTEX being the volatile assessed.

Laboratory preparation of the soil trip spike involved putting 1mL of BTEX (using a 1500ppm BTEX trip
spike standard) into two jars which are cross referenced and labelled ‘trip spike’ and ‘control’. Both
jars were sealed with electrical tape. The trip spike was taken onto site and subject to the same jar
storage and transfer as the field samples. The control stayed refrigerated in the laboratory. Following
receipt of the trip spike and field samples, the trip spike and corresponding control are both analysed
with results of the trip spike being expressed as the % difference from the control sample.

A similar procedure is used for water trip spikes by injecting 220uL of BTEX into the trip spike. Results
are then analysed and expressed as % of theoretical value of a 50ppb standard.

The acceptance limit for trip spikes is 60-140% in difference compared to the control or standard.

The result of the laboratory analysis for the trip spike is shown in Table Q1. A total of one soil trip
spike was analysed over the course of the investigation.

Table Q1: Trip Spike Results — Soil (%)

Sample ID Benzene | Toluene | Ethylbenzene | M + P Xylene | O Xylene

Trip Spike 96 98 99 97 98

Q1.8 Relative Percentage Difference

A measure of the consistency of results for field samples is derived by the calculation of relative
percentage differences (RPDs) for replicate samples. A RPD of +/- 30% is generally considered
typically acceptable for inorganic analytes by NSW EPA, although in general a wider RPD range
(50%) may be acceptable for organic analytes. RPDs have only been considered where a
concentration is greater than five times the PQL. High RPDs (if applicable) are shown in bold and
shaded on the relevant tables below.

Appendix C: Data Quality Assessment Report Project 85385.03
Proposed Chau Chak Wing Museum, The University of August 2017
Sydney, Camperdown, NSW
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Replicate samples were collected at a rate of approximately one replicate sample for every ten original
samples collected and also analysed at a rate of 10% of primary samples analysed (10% intra-
laboratory replicates), generally with a minimum of one replicate sample collected for each day of
sampling.

Q1.8.1 Intra-Laboratory Analysis

Intra-laboratory replicates were analysed as an internal check of the reproducibility within the primary
laboratory (Envirolab Pty Ltd) and as a measure of consistency of sampling techniques.

A total of five primary soil samples were analysed to one intra-laboratory replicate (20%). Therefore
the 5% intra-laboratory replicate sampling requirement was met.

The comparative results of analysis between original and replicate samples are summarised in
Table Q2.

Table Q2: Intra-laboratory Results — Soil (mg/kg)

Analyte :DDrimary Sample EZr&“p(iZtleD Difference RPD
As 1 15
Cd 0 0
Cr 3 16
Cu 0 0

TP3/0.9-1.0 BD1/16082017
Pb 1 6
Hg 0 0
Ni 0 0
Zn 1 40

The RPD values were within the acceptable range of + 30 for inorganic analytes (+ 50% for organic)
with the exception of the zinc result. However, this is not considered to be significant because:

The typically low actual differences in the concentrations of the replicate pairs where some RPD
exceedances occurred,;

The majority of RPDs within a replicate pair being within the acceptable limits; and

All other QA/QC parameters met the DQIs.

Appendix C: Data Quality Assessment Report
Proposed Chau Chak Wing Museum, The University of
Sydney, Camperdown, NSW

Project 85385.03
August 2017
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Q1.9 Field Blanks

Page 4 of 7

Laboratory prepared soil field blanks were taken out to the field unopened on each day of sampling,
subjected to the same preservation methods as the field samples, then analysed for the purposes of
determining whether transfer of contaminants into the blank sample had occurred prior to reaching the
laboratory. |If this is confirmed then there is also a potential for other samples in the batch to have
been impacted. The result of the laboratory analysis for the field blank is shown in Table Q3. A total
of one soil blank was analysed over the course of the investigation.

Table Q3: Trip Blank Results — Soil (mg/kg)

Sample ID

Benzene

Toluene

Ethylbenzene

M + P Xylene

O Xylene

Trip Blank

<0.2

<0.5

<1

<2

<1

Levels of analytes were all below detection limits indicating that the potential that significant cross
contamination had not occurred during the course of the round trip from the site to the laboratory.

Appendix C: Data Quality Assessment Report

Proposed Chau Chak Wing Museum, The University of

Sydney, Camperdown, NSW

Project 85385.03
August 2017
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Q2. LABORATORY QUALITY ASSURANCE AND QUALITY CONTROL

Q2.1 Chain of Custody

Chain-of-custody procedures are discussed in Section Q1.4.

Q2.2 Holding Times

A review of the laboratory certificates of analysis and chain-of-custody documentation indicated that
holding times were met.

Q2.3 Analytical Laboratory

Samples were submitted to the Envirolab Services (ELS) for analysis. The laboratory is NATA
accredited for the analysis undertaken. ELS’s accreditation number is 2901 and is accredited for
compliance with ISO/IEC 17025. ELS’s tests comply with NATA and NEPC (2013). In-house
procedures are employed by ELS in the absence of documented standards.

It is noted, however, that some of the test methods adopted are not NATA accredited. Where no
NATA accredited method exists, however, the best international practice was adopted in the analytical

methods and standard international analytical methods adopted. It is not considered that this will
affect the validity of the results for this assessment.

Q2.4 Analytical Methods

The laboratory analytical methods are provided on the laboratory certificates of analysis in
Appendix C.

Q2.5 Results of Laboratory QA/QC Procedures

The following QA/QC procedures were conducted by the laboratory. The results are included in the
laboratory certificates of analysis in Appendix C.

Q2.5.1 Surrogate Spike

This sample is prepared by adding a known amount of surrogate, which behaves similarly to the
analyte, prior to analysis to each sample. The recovery result indicates the proportion of the known
concentration of the surrogate that is detected during analysis. These results are within acceptance
limits as specified by ELS, indicating that the extraction technique was effective.

The laboratory QC for surrogate spikes was within the acceptance standards.

Appendix C: Data Quality Assessment Report Project 85385.03
Proposed Chau Chak Wing Museum, The University of August 2017
Sydney, Camperdown, NSW
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Q2.5.2 Practical Quantitation Limits - PQLs

The PQL is the lowest quantity of an analyte which can be measured with a high degree of confidence
that the analyte is present at or above that concentration. PQLs at different analytical laboratories can
differ based on the analytical techniques.

Q2.5.3 Reference and Daily Check Sample Results — Laboratory Control Sample
(LCS)

This sample comprises spiking either a standard reference material or a control matrix (such as a
blank of sand or water) with a known concentration of specific analytes. The LCS is then analysed
and results compared against each other to determine how the laboratory has performed with regard
to sample preparation and analytical procedure. LCSs are analysed at a frequency of 1 in 20, with a
minimum of one analysed per batch.

The laboratory QC for LCS was within the acceptance standards.

Q2.5.4 Laboratory Replicate Results

These are additional portions of a sample which are analysed in exactly the same manner as all other
samples. The laboratory acceptance criteria for replicate samples is: in cases where the level is
<5xPQL — any RPD is acceptable; and in cases where the level is >5xPQL — 0-50% RPD is
acceptable.

The laboratory QC for laboratory replicate results was within the acceptance standards.

Q2.5.5 Laboratory Blank Results

The laboratory blank, sometimes referred to as the method blank or reagent blank is the sample
prepared and analysed at the beginning of every analytical run, following calibration of the analytical
apparatus. This is the component of the analytical signal which is not derived from the sample but
from reagents, glassware etc, it can be determined by processing solvents and reagents in exactly the
same manner as for samples. Laboratory blanks are analysed at a frequency of 1 in 20, with a
minimum of one per batch.

The laboratory QC for method blanks was within the acceptance standards.

Q2.5.6 Matrix Spike

This is a sample replicate prepared by adding a known amount of analyte prior to analysis, and then
treated exactly the same as all other samples. The recovery result indicates the proportion of the
known concentration of the analyte that is detected during analysis. The laboratory acceptance
criteria for matrix spike samples is generally 70-130% for inorganic/metals; and 60-140% for organics;
and 10-140% for SVOC and speciated phenols.

The laboratory QC for matrix spikes were within the acceptance standards.

Appendix C: Data Quality Assessment Report Project 85385.03
Proposed Chau Chak Wing Museum, The University of August 2017
Sydney, Camperdown, NSW
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Q2.6 Laboratory Comments

The laboratory QC for surrogate spikes, LCS, laboratory replicate results, method blanks and matrix
spikes were within the acceptance standards.

The majority of the laboratory quality control samples were within the laboratory acceptance criteria.
The QC failures, where they occurred, are not considered to have significantly impacted the quality of
the results overall as the number of failures were minor compared to the overall QC data. It is
considered that an acceptable level of laboratory precision and consistency was achieved and that
surrogate spikes, LCS, laboratory replicate results, method blanks and matrix spike results were of an
acceptable level overall. On the basis of this assessment, the laboratory data sets are considered to
be reliable and useable for this assessment.

3. QA/QC DATA EVALUATION

Based on the above, it is considered that the DQIs have been complied with, and field and laboratory
QA/QC was completed, and all other indicators were complied with.

As such, it is concluded that the field and laboratory test data obtained are reliable and useable for this
assessment.

Appendix C: Data Quality Assessment Report Project 85385.03
Proposed Chau Chak Wing Museum, The University of August 2017
Sydney, Camperdown, NSW



