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Report on Detailed Site Investigation (Contamination)
Hurlstone Agricultural High School (Hawkesbury)
Londonderry Road, Richmond

1. Introduction

This report presents the results of a Detailed Site Investigation (Contamination) undertaken for the
proposed Hurlstone Agricultural High School (Hawkesbury) off Londonderry Road, Richmond. The
work was commissioned by Conrad Gargett Pty Ltd, architects, on behalf of NSW Department of
Education.

The project involves the construction of a new agricultural high school campus on a largely
undeveloped parcel of land adjoining the Richmond campus of Western Sydney University. The new
buildings will be located in the eastern portion of the larger site and are anticipated to be one and two-
storey structures. New pavement areas are also proposed.

The detailed contamination assessment was undertaken to:

e Assess the general levels of soil contamination resulting from past and present activities on the
site;

e Assess the potential for contaminant migration by examining the groundwater quality on the site;
e Assess the suitability of the site for the proposed development; and

e Provide recommendations for remediation works, if required.

The DSI was undertaken to address the requirements of State Environmental Planning Policy No 55 —
Remediation of Land. The overall approach for the DSI included a review of available historical
information, the drilling of boreholes and excavation of test pits, the installation of groundwater
monitoring wells, soil and groundwater sampling, laboratory analysis and interpretation of the results.
Details of the site history, field work and laboratory testing programme are given in this report, as well
as comments on the issues outlined above. The report has not specifically been prepared for review
by a Site Auditor.

A Preliminary Site Investigation (PSI) was prepared for the site in November 2016 by Douglas
Partners (Ref. 85644.00.R.003.Rev0). This DSI supersedes the information and advice provided in
the previous PSI.

Detailed Site Investigation (Contamination), Hurlstone Agricultural High School (Hawkesbury) 85644.04.R.001.Rev0
Londonderry Road, Richmond March 2018
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2.  Site Description

The redevelopment site is located to the south-west of the main Western Sydney University buildings
on part of Lot 2 DP 1051798. The site is approximately 12.2 ha in area. It is bounded by Western
Sydney University and an aged-care facility to the north, land used largely for agricultural purposes to
the east and south, and Londonderry Road to the west. The ground surface on the site slopes very
gently downwards to south-east; surface levels vary between about RL 23.5 m and RL 22.5 m AHD.

At the time of the investigation the site was divided into paddocks with very few improvements. A
number of drainage swales were located between the paddocks. The surface was generally well-
grassed and some trees were present along the southern boundary as well as scattered sparingly
elsewhere on the site.

The location of the site is shown on Drawing C1 in Appendix B.

3.  Regional Geology and Hydrogeology
The Penrith 1:100 000 Geological Series Sheet indicates that the site is underlain by the Tertiary-aged
Londonderry Clay which comprises clay with patches of cemented, consolidated sand. The area to

the north is shown as being underlain by the Quaternary-aged Clarendon Formation which comprises
clay, clayey sand and silt. An extract from the geological map is shown in Figure 1.

CLARENDON FORMATION

_
O

LONDONDERRY
CLAY
\ [} C
Figure 1: Extract from geological map
Detailed Site Investigation (Contamination), Hurlstone Agricultural High School (Hawkesbury) 85644.04.R.001.Rev0
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The topography of the site suggests that groundwater may be shallow and possibly a beneficial
resource in sandy zones of the aquifer.

4. Scope of Works
The scope of the DSI was as follows:

e Review various historical documents including aerial photographs, historical title deeds, the
Section 149 certificate, the EPA Contaminated Land register and groundwater bore licences to
determine the nature of previous activities that may have occurred on the site;

e Undertake a site inspection to determine any obvious contamination risks;
e Prepare a Sampling and Analysis Quality Plan (SAQP) for the investigation;

e Excavate 130 test pits (C1 to C130) on the site at accessible locations to complement five
previous boreholes from which contamination sampling was undertaken;

e Install six temporary groundwater monitoring wells (GW1 to GW6) to allow an assessment of
groundwater quality to be made;

e Collect soil and groundwater samples during and analyse the samples for a range of potential
contaminants including:

-  Total recoverable hydrocarbons (TRH)

- Benzene, Toluene, Ethylbenzene, Xylene (BTEX)

- Polycyclic aromatic hydrocarbons (PAH)

- Organochlorine pesticides and organophosphorus pesticides (OCP & OPP)
- Polychlorinated biphenyls (PCB)

- Phenol

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

- Asbestos in soils

- Volatile organic compounds (VOC) in groundwater

- Per- and poly-fluoroalkyl substances (PFAS) in groundwater

e Provide a DSI report which comments on the recorded levels of contamination in the soils and
groundwater on the site, the suitability of the site for the proposed development and
recommended follow up action; and

e Store remaining soil and groundwater samples not analysed for a period of one month pending the
need for further analysis.

Detailed Site Investigation (Contamination), Hurlstone Agricultural High School (Hawkesbury) 85644.04.R.001.Rev0
Londonderry Road, Richmond March 2018
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5. Site History
5.1 Historical Land Uses

Historical land title information was obtained for Lot 2 DP 1051798. The site was originally dedicated
for used as an agricultural college in 1892. The registered proprietor eventually became Western
Sydney University. It appears that the use of the land has not changed since its original dedication.

The historical title deed information is included in Appendix C.

5.2 Aerial Photographs

Aerial photographs from 1947, 1961, 1970, 1982, 1994 and 1998 were used to assess historical land-
use patterns on the site. The 1947 photograph shows that the site is vacant and being used for
agricultural purposes. A small dam is located in the central-southern area. Buildings associated with
the agricultural college are located to the north.

The 1961, 1970 and 1982 photographs show similar conditions to the 1947 view. Some additional
college buildings are evident to the north, however the development site remains vacant and in use for
agricultural purposes.

The 1994 and 1998 photographs show that the university buildings are now encroaching along the
northern boundary of the site, although the site itself is still being used for agricultural purposes.

The aerial photographs are attached in Appendix C.

5.3 Section 149 Certificate

A Section 149 Planning Certificate issued under the Environmental Planning & Assessment Act 1979
was obtained from Hawkesbury City Council. The certificate states that the land is not significantly
contaminated, is not the subject of a management order, is not the subject of an approved voluntary
management proposal, is not subject to an ongoing maintenance order and is not subject to a site
audit statement.

The planning certificate is included in Appendix C.

5.4 Contaminated Lands Register

The site is not identified as being significantly contaminated under the Contaminated Lands
Management Act 1997 as at 7 March 2018. Further, the site is not on the 9 February 2018 version of
the ‘List of NSW Contaminated Sites Notified to EPA’.

Detailed Site Investigation (Contamination), Hurlstone Agricultural High School (Hawkesbury) 85644.04.R.001.Rev0
Londonderry Road, Richmond March 2018
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5.5 Licenced Groundwater Bores

A search of licenced groundwater bores indicates that although there are no licenced bores on the
development site, there are numerous bores on adjacent sites. The uses of the bores are listed as
domestic, irrigation, industrial and monitoring. The standing water level depths were listed at between
about 10 m and 15 m. The locations of nearby bores are shown in Figure 2.
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Figure 2: Locations of licenced groundwater bores

6. Results of Inspection

A site inspection was undertaken by an engineer during the field work. Photographs of the
development area are shown in Figures 3 and 4. The site was largely grassed, fenced and serviced
by a number of drainage swales. There were no obvious signs of widespread contamination observed
at the time of the inspection.

Two small stockpiles were encountered in the central-northern portion of the site (refer to Drawing 1 in
Appendix B) which were also included in the sampling regime.

Detailed Site Investigation (Contamination), Hurlstone Agricultural High School (Hawkesbury) 85644.04.R.001.Rev0
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Figure 3: Typical view of undeveloped site

Detailed Site Investigation (Contamination), Hurlstone Agricultural High School (Hawkesbury) 85644.04.R.001.Rev0
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7. Conceptual Site Model

The site history information indicates that the site has been used for agricultural teaching purposes
since the late 19" Century. Activities of a rural nature have therefore been undertaken on the site for
at least the last 120 years.

Potentially contaminating activities that may have occurred on the site include:

e The placement of filling on the site (including the identified stockpiles);
e Contaminants associated with farming/grazing (e.g. pesticides);

e The placement of waste and/or incinerator ash which was prevalent in rural areas throughout the
20" Century; and

e Naturally occurring elements in the soils and rock underlying the site (e.g. heavy metals).

The regional groundwater table is likely to relatively shallow. Significant excavation is not proposed
and the use of groundwater within the development will only be undertaken (if at all) following
approvals for groundwater extraction. The quality of the groundwater from a land-use perspective will
therefore probably only be of significance if volatile contaminants are present.

Soil vapour intrusion and/or ground gas will only need to be considered if significant concentrations of
volatile organic compounds or other gas-producing products are encountered on the site.

The human receptors to soil contamination are likely to be the teachers, students, support staff and
visitors to the redeveloped site. Construction personnel, nearby workers/students/residents and the
general public may also be receptors during the construction phase of the redevelopment project.

The ecological receptors are likely to be limited to the flora and fauna that grow/live on the adjacent
sites as well as farmed animals. The area is not known to be ecologically significant.

Exposure pathways are expected to be limited to dermal contact with soils on the site by humans,
ingestion of soils and vegetation by fauna, and phytotoxic exposure to flora.

8. Selected Comparative Criteria

The National Environment Protection (Assessment of Site Contamination) Measure, Schedule B1 —
Guideline on Investigation Levels for Soil and Groundwater (NEPC, 2013) provides assessment levels
for various soil, groundwater and vapour contaminants. The site is assumed to be a category ‘A’ site
(i.e. HIL A) which uses include primary schools. This is more conservative than category ‘C’ sites
(i.e. HIL C) which uses include secondary schools, however soil contact is likely to be more prevalent
at an agricultural school and therefore the more stringent criteria are likely to be more representative.

Ecological-based assessment is based on the relevant screening levels/added concentrations for
coarse-grained sites due to the sandy nature of the upper soil profile.

The quantitative site assessment criteria adopted are shown in Tables F6 and F9 in Appendix F.

Detailed Site Investigation (Contamination), Hurlstone Agricultural High School (Hawkesbury) 85644.04.R.001.Rev0
Londonderry Road, Richmond March 2018



m Douglas Partners

Geotechnics | Environment | Groundwater Page 9 of 15

9. Data Quality Objectives

The investigation procedures and data quality objectives have been devised in general accordance
with the seven-step data quality objective (DQO) process outlined in Australian Standard AS 4482.1 —
2005 Guide to the investigation and sampling of sites with potentially contaminated soil — Part 1: Non-
volatile and semi-volatile compounds. The various DQOs and QA/QC procedures adopted for the
assessment are outlined in the SAQP which is included in Appendix D. They have not been
duplicated within the body of this report.

10. Field Work Procedures
10.1 Soils Assessment

The field work for the PSI in 2016 included the drilling of 11 boreholes (BH1 to BH11) to depths of
7.5 m. All boreholes were drilled using solid flight augers. Standard penetration tests (SPTs) were
undertaken at regular depth intervals and all field work was supervised on site by an engineer. The
field work for the current DSI included the excavation of 130 test pits (C1 to C130) to depths of
between 0.5 m and 2.2 m using a 6 t excavator with bucket attachment.

The locations of all tests are shown on Drawing C1 in Appendix B. This testing density is considered
sufficient for categorising the site on the basis of the minimum requirements outlined in Contaminated
Sites: Sampling Design Guidelines (NSW EPA, 1995).

Sampling from the boreholes was primarily undertaken from the augers. The mixing of soils from
different depth horizons was minimised during sampling by careful drilling and supervision. Sampling
from test pits was undertaken typically from the walls of the pit or from material within the centre of the
bucket.

Soil sampling for contamination testing purposes was performed in general accordance with the
sampling procedures outlined in the DP Field Procedures Manual. All sampling data was recorded on
chain of custody information sheets. The sampling activities generally included:

e Soil sampling using decontaminated and/or disposable equipment;

e Placement of samples into laboratory prepared jars and immediate capping;

e Labelling of sample containers with individual and unique markings including project number,
sample location, sample depth and date of sampling; and

e Storage of sample containers in a cooled, insulated and sealed container for transport to the
laboratory.

The ground surface levels at the test locations (to AHD) were interpolated from a survey plan using
coordinates measured using a differential global positioning system (dGPS) receiver.

Detailed Site Investigation (Contamination), Hurlstone Agricultural High School (Hawkesbury) 85644.04.R.001.Rev0
Londonderry Road, Richmond March 2018
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10.2 Groundwater Assessment

The field work for the groundwater assessment included the installation of six temporary groundwater
monitoring wells (GW1 to GW6) within boreholes drilled to 6 m depth using a Comacchio Geo 305
drilling rig. This involved placing Class 18 uPVC screen and solid casing in each borehole. A gravel
pack was placed around the screen and a bentonite plug was placed above the gravel. The remainder
of the void was backfilled with drill cuttings and the top of the wells were finished approximately 1 m
above with the surface.

Groundwater sampling was performed in general accordance with the standard sampling procedures
outlined in the DP Field Procedures Manual. All sampling data were recorded on field sheets and
chain-of-custody information sheets. The sampling generally included:

e Development of the wells by pumping the wells dry;

e Groundwater sampling using a low flow pump in GW2 only. The other wells were dry;

e Placement of samples into laboratory prepared and preserved bottles and immediate capping;

e Labelling of sample containers with individual and unique markings including project number,
sample location and date of sampling; and

e Storage of sample containers in a cooled, insulated and sealed container for transport to the
laboratory.

The ground surface levels at the bores (to AHD) were interpolated from a survey plan using
coordinates measured using a differential global positioning system (dGPS) receiver.

11. Results of Assessment
11.1 Field Work Results

The subsurface conditions encountered in the boreholes and test pits are presented in the logs in
Appendix E. Notes defining descriptive terms and classification methods are included in Appendix A.
The testing encountered the following materials:

e Topsoil (typically silty sand with rootlets, gravel) to depths of between 0.01 m and 0.9 m; or

e Filling (silty sand with anthropogenic inclusions such as gravel, plastic bags, rags, plastic bottles,
porcelain, brick, glass, terracotta, metal, concrete, plastic and fibre-cement sheeting) in 15 test
locations to depths of up to 2.5 m; underlain by

e Sands (medium dense to very dense silty sand, clayey sand, clayey silty sand) to depths of up to
4.8 m; underlain by

o Clays (stiff to very stiff silty clay, sandy silty clay, sandy silt) to the base of the deeper bores at
7.5 m depth.

Detailed Site Investigation (Contamination), Hurlstone Agricultural High School (Hawkesbury) 85644.04.R.001.Rev0
Londonderry Road, Richmond March 2018
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Two small stockpiles of filling were also encountered on the site (refer to Drawing C1 in Appendix B)
and were sampled for laboratory analysis.

Free groundwater was observed at depths of between 0.3 m and 2.5 m in all bores except BH2 and
BH3 which were dry at the completion of drilling. Groundwater was not observed during the
excavation of the test pits.

The water levels measured in the monitoring wells during sampling are provided in Table 1.

Table 1: Groundwater Observations in Monitoring Wells (Depth, m)

Date GW1 GW2 GWS3 Gw4 GW4 GW6

15 Mar 2018 >6m 25m > 6m > 6m > 6m > 6m

11.2 Analytical Results for Soil and Groundwater Samples

Envirolab Services Pty Ltd (Envirolab) was commissioned to undertake the analysis of the primary soil
and groundwater samples. Eurofins mgt was commissioned to undertake selected QA/QC analysis.
Summaries of the results are provided in Appendix F as follows:

e Table F1: Contaminant Concentrations in Topsoil/Filling

e Table F2: Statistical Analysis of Topsoil/Filling

e Table F3: Contaminant Concentrations in Natural Soil

e Table F4: Statistical Analysis of Natural Soils

e Table F5: Contaminant Concentrations in QA/QC Samples

e Table F6: Adopted Comparative Criteria for Soils

e Table F7: Results of Material Sample Analysis

e Table F8: Contaminant Concentrations in Groundwater

e Table F9: Adopted Comparative Criteria for Groundwater

The detailed report sheets and chain-of-custody documentation are included in Appendix G.

11.3 Field and Laboratory Quality Control Procedures

The field and laboratory QA/QC procedures adopted for the current assessment are described in
Appendix H.

Detailed Site Investigation (Contamination), Hurlstone Agricultural High School (Hawkesbury) 85644.04.R.001.Rev0
Londonderry Road, Richmond March 2018
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12. Discussion of Results
12.1 Soil Contamination

A total of 126 soil samples (excluding QA/QC samples) were selectively analysed from 135 boreholes
and test pits on the site. Eighty (80) of these samples were obtained from the topsoil/filling profile and
forty-six (46) from the natural soils underlying the topsoil/filling. This testing frequency is considered
sufficient for characterising the site. The rationale for selecting the test locations is provided in the
SAQP in Appendix D.

Due to the number of samples analysed a statistical-based approach to the assessment was
undertaken. Concentrations above the individual investigation levels (ILs) may be justifiable provided
that: (a) the 95% UCL of the sample population is below the relevant IL, the maximum concentration in
a particular sample is less than 250% of the relevant IL, and the standard deviation of the sample
population is less than 50% of the relevant IL.

The contaminants of significance identified during the investigation are as follows:
e Carcinogenic PAHs (reported as B(a)P.TEQ) at concentrations of 8.2 mg/kg in BH6/0.5 m and
7.3 mg/kg in BH6/1.0 m.

e Lead at concentrations of 1700 mg/kg in C27/0.9-1.0 m and 1000 mg/kg in C27/1.4-1.5 m.

e Zinc at concentrations of 3700 mg/kg in C27/1.4-1.5 m, 2400 mg/kg in C27/0.9-1.0 m, 880 mg/kg
in C60/0-0.1 m and 730 mg/kg in C47/0.4-0.5 m.

e Asbestos (fragments of fibre-cement sheeting) in C27/0.1 m, C34/0.1 m, C41/0.1 m, C47/0.4 m
and C80/0.1 m.

These locations are shown on Drawing C2 in Appendix B.

Once these results are excluded from the sample population the contaminant concentrations fall within
the statistical parameters outlined above.

All other contaminant concentrations in the soil samples were within the adopted comparative criteria.

12.2 Groundwater Contamination

Wells GW1, GW2 and GW3 were developed on 12 March 2018 by pumping them dry. Wells GW4,
GWS5 and GW6 were dry (to 6 m depth) and could therefore not be developed. Well GW2 was
sampled on 15 March 2018. Wells GW1 and GW3 could not be sampled as they were dry at the time
of sampling.

The contaminants exceeding the groundwater investigation levels in the sample obtained from GW2
were:

e Copper at a concentration of 11 ug/L (GIL is 1.4 ug/L)
e Zinc at a concentration of 29 ug/L (GIL is 8 pg/L)

Detailed Site Investigation (Contamination), Hurlstone Agricultural High School (Hawkesbury) 85644.04.R.001.Rev0
Londonderry Road, Richmond March 2018
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All other contaminant concentrations in the groundwater sample were within the adopted comparative
criteria.

These values are typical of background concentrations measured within the Sydney basin and are still
relatively low in absolute terms. As such, the concentrations of Copper and Zinc are considered
insignificant for the proposed development. The fact that groundwater appears to be greater than 6 m
below the surface in the remainder of the site also suggests that the quality of the groundwater will not
hinder the proposed development.

13. Conclusions and Recommendations

13.1 Soils

The available site history information indicates that the site has generally been used for agricultural
purposes, including tertiary education, since the late 19" Century. Areas of the central-southern
portion of the site appears to have been backfilled with demolition waste at some stage; this could
have included filling a former dam or drainage channel. A small area in the central-northern portion of
the site also includes some anthropogenic inclusions. Both of these areas are shown in yellow on
Drawing C2 in Appendix B.

Elevated concentrations of carcinogenic PAHs (B(a)P.TEQ), Lead and Zinc were identified in three
locations in the central-southern portion of the site. Asbestos (i.e. fragments of fibre-cement sheeting)
were also identified in five locations in this area (refer to Drawing C2).

Remediation of the areas in which the elevated contaminant concentrations and the asbestos
fragments were identified will be required to reduce the overall concentrations of these contaminants
across the wider site. This work will need to be undertaken in accordance with a Remediation Action
Plan (RAP) that meets the requirements of SEPP 55.

Following successful remediation of the identified areas, and any other areas identified during the
remediation/construction works, it is considered that the soils on the site will be suitable for the
proposed secondary school land-use.

Any materials required to be removed from the site will need to be classified in accordance with the
current Waste Classification Guidelines (NSW EPA, 2014). It is noted that further waste classification
testing should be undertaken on materials to be removed from the site because some of the
concentrations measured in the current assessment warrant a Restricted Solid Waste classification
(pending future leachability analysis) and additional testing may allow a reduction in this classification.
Any material that contains asbestos would also be classified as Special Waste — Asbestos.

13.2 Groundwater

Only one groundwater sample (GW2) could be obtained from the six wells as the remainder of the
wells were dry to their bases at 6 m depth. The concentrations of Copper and Zinc were above the
adopted investigation levels, however are considered typical of background concentrations in Sydney
and insignificant.

Detailed Site Investigation (Contamination), Hurlstone Agricultural High School (Hawkesbury) 85644.04.R.001.Rev0
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As such, the quality and depth of groundwater measured on the site to date is not expected to hinder
the proposed school development from a contamination perspective.

14. Future Works
A summary of the recommendations/actions in relation to soil contamination are as follows:

e Develop a RAP to ensure the remediation works which will form part of the development works are
undertaken in accordance with the law/regulation and accepted industry practices. This should be
prepared post development approval but prior to issuing the Construction Certificate;

e Excavate the impacted materials from the areas of concern and dispose at suitable facilities/sites;
e Validate the materials that will remain on site in accordance with the requirements of the RAP; and

e Prepare a Site Validation Report confirming site suitability once remediation has been completed.

15. Limitations

Douglas Partners Pty Ltd (DP) has prepared this report for the proposed Hurlstone Agricultural High
School (Hawkesbury) campus, Londonderry Road, Richmond, in accordance with DP's proposal dated
9 October 2017 and subsequent acceptance received from Conrad Gargett Pty Ltd. The report is
provided for the use of Conrad Gargett Pty Ltd and NSW Department of Education for this project only
and for the purpose(s) described in the report. It should not be used for other projects or by a third

party.

The results provided in the report are indicative of the sub-surface conditions only at the specific
sampling or testing locations, and then only to the depths investigated and at the time the work was
carried out. Subsurface conditions can change abruptly due to variable geological processes and also
as a result of anthropogenic influences. Such changes may occur after DP's field testing has been
completed. In preparing this report DP has necessarily relied upon information provided by the client
and/or their agents.

Asbestos has been detected by both observation and by laboratory analysis. Building demolition
materials, such as concrete, brick, tile etc. were also identified in areas where asbestos was not
observed. Such materials are considered as indicative of the possible presence of hazardous building
materials (HBM), including asbestos.

Although the sampling plan adopted for this investigation is considered appropriate to achieve the
stated project objectives, there are necessarily parts of the site that have not been sampled and
analysed. It is therefore considered possible that HBM, including asbestos, may be present in
unobserved or untested parts of the site, between and beyond sampling locations, and hence no
warranty can be given that asbestos is not present elsewhere on the site.

Detailed Site Investigation (Contamination), Hurlstone Agricultural High School (Hawkesbury) 85644.04.R.001.Rev0
Londonderry Road, Richmond March 2018
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This report must be read in conjunction with all of the attached notes 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 given in this report.

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

Detailed Site Investigation (Contamination), Hurlstone Agricultural High School (Hawkesbury) 85644.04.R.001.Rev0
Londonderry Road, Richmond March 2018
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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



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

July 2010



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, Geotechnical Site
Investigations Code. In general, the descriptions
include strength or density, colour, structure, soll
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 Verv| I 2 (MPZa)
< <
Slightly 12-20% | Slightly Sandy ery loose v
Clay Loose I 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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ABN: 42 166 543 255
Ph: 02 9099 7400
Fax: 02 9232 7141
(Ph: 0412 199 304)

scottASHWQOOD ..

An InfoTrack Company

Level 14, 135 King Street, Sydney
Sydney 2000
GPO Box 4103 Sydney NSW 2001
DX 967 Sydney

Summary of Owners Report

Sydney

Address: - Western Sydney University, Richmond

Description: - Lot 2 D.P. 1051798

The early title to this land was Crown Title

We are aware of the following events

Date of Acquisition Resistered Probrietor(s) & Occunations where available Reference to Title at Acquisition
and term held Registered Proprictor(s) & Oceupations where available and sale
25.11.1892 Dedicated for Agricultural College Government Gazette
11.11.1983 Revoked
11.11.1983 Dedicated for College of Advanced Education Government Gazette
Establishment of
04.06.1993 The Hawkesbury Campus (UWS) Reserve Trust Government Gazette
Issue of Title 182/39768 182/39768
28.04.1994 # State of New South Wales Now
(Subject to “The Hawkesbury Campus (UWS) Reserve Trust”) | 2/1051798
Subject to the provisions of the University of Western Sydney
11.09.1997 Act 1988 (as amended 1989) in particular the powers of the
Boatd of Governers

# Denotes Current Registered Proprietor

Leases: -

e 14.11.2007 (AD 464548 to AD 464551 — Concurrent leases) to Telstra Corporation Limited, of part — expiring 15.06.2025

e 19.12.2013 (AI 55845

Easements: -
o 25.05.1956 Easement
o (06.10.1961 Easement

to Al 55849 — Concutrent leases) to Crown Castle Australia Pty Ltd, of part — expires 14.02.2034

for Transmission Line 30.48 wide
for Water Main

e 27.10.1967 (D.P. 234173) Easement for Water Main

e 07.05.1976 (D.P. 563779) Easement for Rising Main

e 16.04.2003 (D.P. 1051798) Easement to Drain Water 14.5 metres wide
e 16.04.2003 (D.P. 1051798) Easement to Drain Sewage 2 metres wide

Subject to Forestry Right (timber) to Zoological Parks Board of New South Wales, affecting part — expires 31.12.2015

Yours Sincerely
Mark Groll
24 October 2016

Email: mark.groll@scottashwood.com 1
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InfoTrack H isto rical Information Provided Through
An Approved LPI NSW John MclLaren & Co (NSW)
Information Broker Title Ph. 02 9231 4872 Fax. 02 9233 6557

LAND AND PROPERTY INFORMATION NEW SOUTH WALES - HISTORICAL SEARCH

24/10/2016 9:47PM

FOLIO: 182/39768

First Title(s): 182/39768
Prior Title(s): CROWN LAND

Recorded Number Type of Instrument C.T. Issue

7/4/1994 DP39768 DEPOSITED PLAN FOLIO CREATED
CT NOT ISSUED

28/4/1994 U209117 APPLICATION EDITION 1

26/10/1995 0634689 REQUEST

11/9/1997 3361134 REQUEST EDITION 2
15/4/1999 5753349 DEPARTMENTAL DEALING
16/4/2003 DP1051798 DEPOSITED PLAN FOLIO CANCELLED

**%* END OF SEARCH ***

richmond PRINTED ON 24/10/2016

InfoTrack an approved NSW Information Broker hereby certifies that the information contained in this document has been provided
electronically by the Registrar General in acc