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Attention: Drew Bagnall

Email: drew.bagnall@sydney.edu.au

Dear Sirs

Regarding SEPP55 (Contamination)
Proposed F23 Administrative Building
Eastern Avenue, The University of Sydney

Item 12 (Contamination) of the Secretary’s Environment Assessment Requirements for the F23
Administrative Building (SSD 7055), 28 May 2015 states that it is to be demonstrated that the site is
suitable for the proposed use in accordance with SEPP 55.

As part of Douglas Partners (DP) report Geotechnical Investigation, Proposed F23 Administration
Building, Eastern Avenue, The University of Sydney, July 2015 (DP, 2015) soil sampling was
undertaken from four test bores. Analytical results indicated concentrations of contaminants within the
site assessment criteria. It is stated in Section 8.5 in DP (2015) that it is considered that the site is
compatible with the proposed development from a contamination perspective and that there is no
widespread or significant contamination at the site. We consider that this statement addresses Item
12. Recommendations in DP (2015) did not include undertaking further investigations to determine if
the site is suitable, or can or will be made suitable, for the proposed development.

Recommendations made in DP (2015) included:

e  Conducting further in situ or ex situ testing to confirm waste classification (for soils that are to be
disposed off-site as part of the bulk excavation for the basement) and appropriate disposal of
soils in accordance with the waste classification;

e Conducting inspections and validation of natural soils, following the excavation of fill soils, to
determine if the natural soils can be disposed as virgin excavated natural material (VENM); and

e Prepare an unexpected finds protocol for bulk excavation and construction works to manage
unexpected contamination finds.

With regards to the first two points above, waste classification and appropriate disposal of soils is
typically a conditioned requirement of any development application approval where soils are to be
disposed off-site.

With regards to the third point, Lend Lease Buildings Pty Ltd has prepared University of Sydney, F23
Administration Building, Contaminated Soil and Water Management Plan, 1 April 2016. The plan
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details contingency measures for the case that unexpected contaminated soil or groundwater is
encountered during the construction phase of the project, even though remediation works are not
proposed for the project. DP considers that this plan acts as the recommended unexpected finds
protocol.

Please contact the undersigned if you have any questions on this matter,

Yours faithfully

Douglas Partners Pty Ltd Reviewed by
7

LLLIAE e 2

David Walker Tim Wright

Environmental Engineer Senior Associate

F23 Administrative Bullding 84897.05.R.001.Revl

Eastern Avenue, The University of Sydney April 2016
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Report on Geotechnical Investigation
Proposed F23 Administration Building
Eastern Avenue, The University of Sydney

1. Introduction

This report presents the results of a geotechnical investigation undertaken for the proposed F23
Administration Building at The University of Sydney. The work was commissioned by The University
of Sydney.

The project involves the construction of five storey administration building with two basement levels.

Geotechnical investigation was undertaken to provide information on the subsurface conditions on the
site and included the drilling of boreholes, laboratory testing and engineering analysis. Details of the
field work and comments relevant to design and construction are given in this report.

In addition, some samples were taken from the bores to provide a preliminary contamination
assessment and waste classification which is described within.

The fieldwork for the F23 Administration Building investigation was carried out in conjunction with the
investigation for the LEES1 Carslaw extension.

2. Site Description and Geology

The site of the proposed Administration Building is irregular in shape and is located south of the
Madsen Building on Eastern Avenue, The University of Sydney. The site is currently occupied by an
open car park containing small landscaped areas. Site levels tend to generally fall in a northerly
direction with a difference in levels over the site of about 1.5 m.

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

laminite.

The investigation confirmed the presence of Ashfield Shale.

3. Field Work Methods

The field work for the geotechnical investigation included the drilling of four boreholes (Bores 1 to 4) at
the locations shown on Drawing No.1 in Appendix B. Three of the bores were located within the car
parking areas and Bore 2 was located on a landscaped area.

Geotechnical Investigation, Proposed F23 Administration Building Project 84897.02
Eastern Avenue, The University of Sydney July 2015
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The bores were drilled to depths of approximately 12 m using a truck mounted drilling rig.

The boreholes were commenced using solid flight augers then rotary wash-boring equipment inside
top casing to about 4 m depth. Standard penetration tests (SPT) were undertaken within the
overburden at regular depth intervals. Disturbed samples were taken in the overburden soils for
identification and laboratory testing. The bores were advanced to approximately 12 m depth using
NMLC-sized diamond core drilling equipment to obtain 50 mm diameter continuous samples of the
rock for identification and strength testing purposes.

The ground surface levels of the bores were obtained by survey from spot levels given on the plan
(The University of Sydney — City Road, Underground Ultility Location, Drawing No VG1036-2D, dated
11/2/15) provided by the University.

4. Field Work Results

The subsurface conditions encountered in the boreholes are presented in the borehole logs in
Appendix C. Notes defining descriptive terms and classification methods are included in Appendix C.
The subsurface conditions encountered in the boreholes can be summarised as:

e FILLING — pavement, base material and silty clay with some gravel to depths of between 0.4 and
2.5m;

e  SILTY CLAY - generally stiff silty clay to depths of between 1.0 m and 4.0 m;
e  SHALY CLAY - generally very stiff to hard shaly clay to depths of between 2.0 m and 5.5 m;

¢ ROCK - initially extremely low and very low strength laminite or shale. The rock strength
increased with depth with medium strength rock encountered at depths of between 5.5 m and
9.2 m.

Free groundwater was not observed in any of the bores while augering. The use of drilling fluid
prevented groundwater observations during rotary wash-boring and coring.

5. Laboratory Testing

Thirty three samples selected from the better quality rock core were tested for axial point load strength
index (Issg). The results ranged from 0.1 MPa to 1.9 MPa which correspond to low to high strength.
These Issg results suggest an unconfined compressive strength (UCS) up to about 40 MPa for the rock
encountered during the investigation.

Geotechnical Investigation, Proposed F23 Administration Building Project 84897.02
Eastern Avenue, The University of Sydney July 2015
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6. Proposed Development

The project involves the construction of a new administration building to the south of the Madsen
Building with approximate dimensions of 60 m by 40 m. Concept design indicate a five storey building
with two basement levels whose lower level is at RL 28.0 and column loads of the order of 6000 kN.

The geotechnical issues considered relevant to the proposed development include excavation,
excavation support and foundations. Excavation for the basement will be up to about 7.5 m depth.

7. Comments
7.1 Excavation

Excavation for the two basement level is expected to be in filling, clay and rock. Excavation in filling,
silty clay and extremely low to very low strength rock should be readily achievable using conventional
earthmoving equipment such as an excavator with bucket attachments.

Excavation in low strength and stronger rock will probably require the use of ripping equipment or rock
hammers. Based on the bores, the stronger rock (mostly medium but possibly high strength) may be
encountered at depths greater than about 4 m to 5 m. The use of rock hammers will cause vibration
which, if not controlled, could possibly result in damage to nearby structures and disturbance to
occupants. It is suggested that vibrations be provisionally limited to a peak particle velocity (PPV) of
8 mm/s at the foundation level of the Madsen Building to protect the architectural features of the
building and to reduce discomfort for the occupants. The owners of any in-ground utilities on and
around the property should also be consulted in regards to vibration levels. A site specific vibration
monitoring trial may be required to determine vibration attenuation once excavation plant and methods
have been finalised.

7.2 Excavation Support
7.2.1 General

Vertical excavations in filling, soil and weathered rock cannot be guaranteed to remain vertical.
Temporary batters of 1(H):1(V) could be used to support the sides of the excavation for a maximum
batter heights of 3 m increasing to 1.5H:1V for more than 3 m, but there appears to be inadequate
space on the site.

Soldier piles with infill reinforced shotcrete panels are commonly used to support excavations in clay
and rock. The soldier piles would generally be spaced at about 2 m to 2.5 m centres and should be
founded at least two pile diameters below the lowest excavation level (both bulk and detailed) adjacent
to the pile location. Shotcreting will be needed over the full excavation depth and should be
undertaken in maximum 1.5 m or 2.0 m ‘drops’ as excavation proceeds in order to reduce the risk of
local slippages and collapse between soldier piles. Temporary ground anchors will probably be
required to prevent excessive lateral deformation of shoring/retaining walls. For the permanent

Geotechnical Investigation, Proposed F23 Administration Building Project 84897.02
Eastern Avenue, The University of Sydney July 2015
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situation, the basement structure usually provides the required lateral support to the perimeter
excavation once the temporary anchors are de-stressed.

7.2.2 Design
Excavation faces retained either temporarily or permanently will be subjected to earth pressures from
the ground surface down to the top of medium strength rock. Table 1 outlines material and strength

parameters that may be used for the preliminary design of excavation support structures.

Table 1: Typical Material and Strength Parameters for Excavation Support Structures

Bulk Densit Coefficient of Coefficient of Ultimate Passive
Material (kN/m®) y Active Earth Earth Pressure Earth Pressure

Pressure (Ky) at Rest (K,) (kPa)

Filling 18 0.4 0.6 -

Soil 20 0.3 0.45 -
Extremely low to very 29 0.2 03 750

low strength rock

Medium strength rock 24 0 0 1000

It is likely that shoring of a two basement level excavation will need to incorporate more than one row
of anchors. The lateral pressure distribution on a multi-anchored or braced wall is complex and for
preliminary design purposes a uniform pressure distribution with depth (i.e. rectangular) of 4 H (kPa)
could be assumed where H is the height of retained material in metres. The design lateral pressure
should be increased to 8H (kPa) if the shoring is to support any adjacent building, structures or in-
ground utilities. It is recommended that a sophisticated software package that properly accounts for
soil-structure interaction, such as WALLAP, FLAC or PLAXIS, be used to analyse the shoring system
for detailed design.

Lateral pressures due to surcharge loads from the existing road corridor and construction machinery
should be included where relevant. Hydrostatic pressure acting on the shoring walls should also be
included in the design where adequate drainage is not provided behind the full height of the wall.

The ultimate passive pressures given in Table 1 should incorporate a suitable factor of safety to limit
deflection.

The design of temporary support (and possibly permanent support) will also need to consider the
possibility that moderately or steeply dipping joints which were noted in the cores, or other defects in
the bedrock will ‘daylight’ leading to potentially unstable wedges of rock requiring support by the
retention system (i.e. shoring). Sufficient anchoring of the temporary shoring wall should be
undertaken to prevent movements along suck defects, even though there is a low probability that a
defect would run the full length and height of the excavation.

It is suggested that preliminary design of the temporary support system be carried out such that the
support system has a factor of safety of 1.1 against slippage or the mobilisation of wedges along
unfavourable defects. The support system would typically comprise anchors spaced over the rock
face, through the soldier piles. These anchors should have their bond lengths behind the projected

Geotechnical Investigation, Proposed F23 Administration Building Project 84897.02
Eastern Avenue, The University of Sydney July 2015
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45° line from the bulk excavation level and should provide sufficient force to resist the movement of a
wedge of rock projected at 45° from the bulk (or detailed) excavation level adjacent to the shoring,
rising to the ground surface. The frictional resistance of the wedge along the joint may be calculated
assuming an angle of friction of 25°.

Regular rock-face inspections will be required during excavation to determine whether any adverse
jointing/defects that could form wedges of rock are present and will require support for the permanent
condition. Additional anchors may be required to increase the factor of safety if large wedges are
observed during excavation, or alternatively the basement structure (e.g. floor slabs) may need to be
designed for the wedge loading for the permanent condition.

7.2.3 Ground Anchors

Where necessary, the use of declined tie-back (ground) anchors is suggested for the lateral restraint
of the perimeter pile walls. Such ground anchors should be declined below the horizontal to allow
anchorage into the stronger bedrock materials at depth. The design of temporary ground anchors for
the support of pile wall systems may be carried out using the typical ultimate bond stresses (with an
appropriate factor of safety at the grout-rock interface) given in Table 2.

Table 2: Typical Ultimate Bond Stresses for Anchor Design

Material Description Ultimate Bond Stress (kPa)
Extremely Low to Low Strength Rock 100
Medium Strength Rock 500

Ground anchors should be designed to have a free length equal to their height above the base of the
excavation and have a minimum 3 m bond length. After installation they should be proof loaded to
125% of the Design Working Load and locked-off at no higher than 80% of the Working load. Periodic
checks should be carried out during the construction phase to ensure that the Lock-off Load is
maintained and not lost due to creep effects or other causes.

The parameters given in Table 2 assume that the anchor holes are clean and adequately flushed, with
grouting and other installation procedures carried out carefully and in accordance with good anchoring
practice. Careful installation and close supervision by a geotechnical specialist may allow increased
bond stresses to be adopted during construction, subject to testing.

In normal circumstances the building will restrain the basement excavation over the long term and
therefore ground anchors are expected to be temporary only. The use of permanent anchors would
require careful attention to corrosion protection. Further advice on design and specification should be
sought if permanent anchors are to be employed at this site.

Care should be taken to avoid damaging buried services, pipes and subsurface structures during
anchor installation.

Geotechnical Investigation, Proposed F23 Administration Building Project 84897.02
Eastern Avenue, The University of Sydney July 2015
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7.3 Groundwater

Groundwater was not observed in any of the bores while augering. Nevertheless, it is anticipated that
the groundwater ingress into the excavation will occur as seepage through and along strata
boundaries on the site especially after wet weather. Based on experience, it is anticipated that any
seepage through the clayey soils and rock can probably be controlled using a sub-floor drainage and
collection system in the lower basement level. Seepage through shales sometimes results in iron
precipitates which have the potential to block drainage material and additional maintenance
precautions (e.g. wash-out points and ‘rodding points’, etc.) should be taken to avoid blocking of the
drains over the medium to longer term.

7.4 Foundations

The proposed bulk excavation works are expected to mainly expose medium strength shale or laminite
at the base of the excavation. Spread footings (i.e. pad or strip footings) within the excavation should
be suitable for supporting the proposed building loads and could be designed on the basis of a typical
allowable bearing pressure of 3 500 kPa for the medium strength rock. Bore 3 did not encounter
consistent medium strength rock until RL 25.8 m, so some footings may have to be deepened to reach
the rock quality required.

The settlement of a spread footing is dependent on the loads applied to the footing and the foundation
conditions below the footing. The total settlement of a spread footing designed using the allowable
parameters provided in this report should be less than 1% of the footing width upon application of the
design load. That is, for a 1.5 m pad footing, settlements could be up to 15 mm. Differential
settlements between adjacent shallow footings may be in the order of 50% of the value of total
settlement.

All spread footings should be inspected by an experienced geotechnical professional to check the
adequacy of the foundation material.

7.4.1 Piles

For higher loads or to reduce total settlements, pile foundations could be adopted. Bored piers would
be expected to be a suitable pile type, however, some allowance should be made for the possibility of
water seepage and collapse of any filling material into the pier hole during construction if water is
encountered. Bored piles should be taken to rock and could be proportioned on the basis of the
typical design parameters provided in Table 3.

Table 3: Typical Design Parameters for Bored Piles

Ultimate Pressures (kPa) Serviceability Pressures (kPa)
Material Description : .
End-Bearing Shaft® End-Bearing Shaft®
Medium Strength Rock 30 000 600 3500 300
High Strength Rock 80 000 1000 6 000 500

Note: (1) Provided adequate socket roughness is achieved

Geotechnical Investigation, Proposed F23 Administration Building Project 84897.02
Eastern Avenue, The University of Sydney July 2015
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An appropriate geotechnical reduction factor has to be applied to the ultimate values for limit state
design. The selection of the geotechnical reduction factor (®) is based on a series of individual risk
ratings (IRR) which are weighted and lead to an average risk rating (ARR). The individual ratings and
final value of ®4 depend on the following factors:

e Site: the type, quantity and quality of testing
e Design: design methods and parameter selections;
e Installation: construction control and monitoring;

e Pile Testing Regime: testing benefit factor based on percentage of piles tested and the type of
tests; and

e Redundancy: whether other piles can take up the load if a given pile settles or fails.

The actual value of ®y will have to be determined by the designer of the piles, however, it is expected
to possibly be in the range of 0.4 to 0.55.

The levels of the different rock strength layers encountered in the bores are provided in Table 4.

Table 4: Levels of Depth of Typical Design Parameters for Bored Piles

Level of Varying Rock Strengths (RL m)
Rock Strength
Bore 1 Bore 2 Bore 3 Bore 4
Medium Strength Rock 28.3 27.9 25.8 28.7
High Strength Rock 22.6% 23.1% 24.0 25.7

Note: (1) Only bands of high strength encountered above borehole termination depth. Further drilling required if parameters
for high strength rock to be adopted for design.

All bored piles should be inspected by an experienced geotechnical professional during construction to
check the adequacy of the foundation material and to check the socket cleanliness and roughness.

The settlement of a pile is dependent on the loads applied to the pile and the foundation conditions in
the socket zone and below the pile toe. The total settlement of a bored pile designed using the
serviceability parameters provided in this report should also be less than 1% or less of the pile
diameter. That is, for a 600 mm diameter pile, settlements would be expected to be less than 6 mm.

All bored piles should be inspected by an experienced geotechnical professional during construction to
check the adequacy of the foundation material and to check the socket cleanliness and roughness.

7.5 Seismic Design

In accordance with the Earthquake Loading Standard, AS1170.4 - 2007 the site is assessed to have a
hazard factor (z) of 0.08 and a subsaoil class of “Be”.

Geotechnical Investigation, Proposed F23 Administration Building Project 84897.02
Eastern Avenue, The University of Sydney July 2015
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8. Preliminary Contamination Assessment

The preliminary site (contamination) investigation (PSI) was conducted and reported with reference to
the National Environment Protection Council (NEPC) National Environment Protection (Assessment of
Site Contamination) Measure 1999 (amended 2013) [NEPC, 2013] and included a review of available
site history (from previous reports), a site walkover, and soil analysis from samples collected during
the geotechnical investigation.

For the purpose of the PSI the site is defined as the extents of the proposed building extension.

A preliminary waste classification was also conducted and reported as part of the assessment.

8.1 Site History

DP has previously prepared a PSI for the Sydney University Site that included the current investigation
area, report Preliminary Site Investigation, Proposed Campus Improvement Program, Camperdown
and Darlington Campus, University of Sydney, Prepared for University of Sydney — Campus
Infrastructure and Services, Project 73716.00 dated November 2013 (DP 2013).

Overall, based on the historical review, it was apparent that the Camperdown Campus has been used
as a university since prior to the 1930s (land titles indicate since 1912), whilst the Darlington Campus
comprised a large number of residential and commercial (retail) properties at least until the 1970s,
from which gradual acquisition by the University appears to have taken place, culminating in the
consolidation of individual lots in 1991. Site history also indicates that a large part of the Camperdown
campus was previously used for farming.

Based on the site history and an inspection of then current operations, the areas of environmental
concern identified were as follows:

e The University of Sydney holds chemical licenses for the storage and use of a variety of chemical,
for experimental purposes. The Workcover records did not indicate that any of these chemical
stores are present in the current investigation area and therefore there is a low potential for
chemicals that the Site is impacted by these chemicals;

e The extent of fill across the site used for formation processes and levelling appears to be
extensive. Previous investigation has identified the presence of fill across much of the site, to
depths of up to 9m bgl. The fill has been found to be variable in depth and composition (including
some areas containing asbestos, slag and ash);

e There is a potential for ashestos to be present in near surface soils as a result of the demolition of
former structures;

e The hazardous materials registers have identified hazardous building materials (including
asbestos and lead based paint) in many of the older buildings within the university grounds;

e A significant portion of the campus was previously used for farming. It is therefore possible that
residual contamination from the use of pesticides and fertilisers could remain on the site; and

e The site was acquired by the University of Sydney in 1912 and has been operated as a university
grounds since that time.

Geotechnical Investigation, Proposed F23 Administration Building Project 84897.02
Eastern Avenue, The University of Sydney July 2015
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Based on the outcomes of this PSI, the identified contamination risks were not considered to pose a
restriction on the future developments proposed by the University, subject to implementing the
following recommendations:

e The storage and disposal practices for all dangerous goods within the site should be reviewed for
compliance with current Dangerous Goods codes and standards. If found non-compliant,
measures should be implemented to work towards compliance;

e All recommendations provided in the hazardous building materials registers existing for the
University should be implemented as current management measures and/or during demolition, as
appropriate. The removal of any hazardous building materials from the site must be conducted in
accordance with the appropriate WorkCover codes and standards;

e A detailed site inspection (DSI) should be carried out prior to any future redevelopment works to
investigate the areas of environmental concern identified in the report; and

e Any soil to be removed off site must be assessed against the NSW DECCW Waste Classification
Guidelines (2008, now 2014) prior to disposal in order to inform disposal options.

8.2 Site Assessment Criteria

Analytical results were assessed (as a Tier 1 assessment) against the site assessment criteria (SAC)
comprising the investigation and screening levels of Schedule B1, National Environment Protection
Council, National Environment Protection Measure 1999, as amended 2013 (NEPC, 2013). The
NEPM guidelines are endorsed by the NSW EPA under the CLM Act 1997.

The investigation and screening levels applied in the current investigation comprise levels adopted for
a commercial/industrial land use scenario which provides the most appropriate exposure risk for a
university environment where the greatest exposure risk will be staff at the university.

Petroleum based Health Screening Levels (HSLs) for direct contact at commercial and industrial site
have been adopted from the Cooperative Research Centre for Contamination Assessment and
Remediation of the Environment (CRC CARE) Technical Report no.10 Health screening levels for
petroleum hydrocarbons in soil and groundwater (2011) as referenced in NEPC (2013) in the absence
of equivalent guidelines in NEPC (2013). HSLs for maintenance workers have not been considered as
the HSLs for commercial and industrial landuse are considered to be protective of maintenance
workers.

Management Limits to avoid or minimise the potential hazardous effects of petroleum hydrocarbons
have been adopted in NEPC (2013) as interim Tier 1 guidance. The adopted Management Limits will
apply to any depth in the soil profile. The management limits for commercial and industrial sites and
coarse soil texture have been adopted.

A detailed asbestos assessment as outlined in NEPC (2013) was not undertaken. As such, asbestos
was screened from jar samples taken for general analysis of contaminants. Therefore the presence or
absence of asbestos at a limit of reporting of 0.1 g/kg has been adopted for this assessment as an
initial screen.

Geotechnical Investigation, Proposed F23 Administration Building Project 84897.02
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Based on the preliminary nature of the investigation and the proposed basement excavation within the
“site” as assessment of the analytical data against ecological investigation and screening levels is not
considered relevant and has not been considered further in this investigation.

The adopted SAC are listed on Table 6, Appendix D.

8.3 Waste Classification

The waste classification was generally conducted in accordance with NSW EPA Waste Classification
Guidelines 2014. Waste classification of the material was conducted with reference to the six step
process as set out in the NSW EPA guideline and summarised in Table 6 below.

Table 5: Six Step Classification

Step Classification Rationale

1. Is it special waste? NoO Asbestos wa; not gbsgrved during field

investigations

2. Is it liquid waste? No Waste composed of soil matrix (i.e. no liquids)

3. Is the waste “pre- No not pre-classified
classified"?

4. Does the waste have No Waste not observed to/ or considered at risk to
hazardous waste contain explosives, gases, flammable solids,
characteristics? oxidising agents, organic peroxides, toxic

substances or corrosive substances.

5. Chemical Assessment Undertaken Refer to Table 5 attached.

All observed components of material composed

6. Is the waste putrescible? No of materials pre-classified as non-putrescible

(i.e. soils). Organic content is assessed to be
minor.

8.4 Laboratory Results

Selected soil samples were analysed for the for a range of potential contaminants including heavy
metals (HM), polycyclic aromatic hydrocarbons (PAH), total recoverable hydrocarbons (TRH),
monocyclic aromatic hydrocarbons (BTEXN — benzene, toluene, naphthalene, ethyl benzene, and
xylenes), organochlorine pesticides (OCP), organophosphate pesticides (OPP), polychlorinated
biphynels (PCB) total phenolics and asbestos (refer to the chain of custody information, Appendix D).

Based on the initial results additional analysis was conducted for toxicity characteristic leaching
procedure (TCLP) on lead and PAH. The results of the laboratory analysis are presented in Table 5,
Appendix D, and discussed in the following section.

Geotechnical Investigation, Proposed F23 Administration Building Project 84897.02
Eastern Avenue, The University of Sydney July 2015
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8.5 Discussion of Contamination Results

The analyte concentrations in the soil samples analysed were within the adopted SAC. No asbestos
was detected in the soil samples and no significant building rubble was observed in the test bores. It
is noted however that there are limitations to the test bore method with regards to detecting asbestos
and therefore it is possible that asbestos may be present in the fill material.

Based on the results of the current assessment it is considered that the site is compatible with the
proposed development from a contamination perspective and that there is no evidence of widespread
or significant contamination at the site.

However based on the preliminary nature of the investigation it is recommended that an unexpected
finds protocol be prepared and implemented during bulk earthworks and excavation to provide
appropriate management procedures in the event that unexpected contamination is encountered
during works.

8.6 Waste Classification

The concentrations of the contaminants analysed were generally within the General Solid Waste
Guideline without TCLP (NSW EPA 2014) with the exception of the following:

e Benzo(a)pyrene in samples BH2/0.5 (2.2 mg.kg), and

e Lead in samples BH2/0.5 (130 mg.kg.

Therefore TCLP analysis was conducted for PAH and lead on the above sample. Leachable

concentrations and specific contaminant concentrations were within General Solid Waste criteria and
therefore the soils are preliminarily classified as General Solid Waste (hon-putrescible).

8.7 Recommendations

Based on the results of the current investigation the following recommendations can be made:

e Given the limited number of samples analysed, further in situ or ex situ testing should be carried
out to confirm the preliminary waste classification assigned herein;

e Once the waste classification is confirmed, the fill should be excavated and appropriately disposed
off site under the assigned waste classification;

e An unexpected finds protocol should be prepared for bulk excavation and construction works to
manage unexpected contamination finds; and

e Following the excavation of fill soils for the basement levels the underlying natural soil should be
inspected and validated to determine if the underlying natural soil can be classified as virgin
excavated natural material (VENM).

Geotechnical Investigation, Proposed F23 Administration Building Project 84897.02
Eastern Avenue, The University of Sydney July 2015
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9. Limitations

Douglas Partners Pty Ltd (DP) has prepared this report for the F23 Administration Building at The
University of Sydney in accordance with DP's proposal dated 18 May 2015. The report is provided for
the use of The University of Sydney for these projects 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.

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 limited by undetected variations in ground conditions
between sampling locations. In preparing this report DP has necessarily relied upon information
provided by the client and/or their agents.

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.

The contents of this report do not constitute formal design components such as are required, by the
Health and Safety Legislation and Regulations, to be included in a Safety Report specifying the
hazards likely to be encountered during construction and the controls required to mitigate risk. This
design process requires a risk assessment to be undertaken, with such assessment being dependent
upon factors relating to likelihood of occurrence and consequences of damage to property and to life.
This, in turn, requires project data and analysis presently beyond the knowledge and project role
respectively of DP. DP may be able, however, to assist the client in carrying out a risk assessment of
potential hazards contained in the Comments section of this report, as an extension to the current
scope of works, if so requested, and provided that suitable additional information is made available to
DP. Any such risk assessment would, however, be necessarily restricted to the geotechnical
components set out in this report and to their application by the project designers to project design,
construction, maintenance and demolition.

Douglas Partners Pty Ltd

Geotechnical Investigation, Proposed F23 Administration Building Project 84897.02
Eastern Avenue, The University of Sydney July 2015
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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.
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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 s
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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Drawing No. 1 — Location of Tests
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Appendix C

Results of Field Work




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:

46,7
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
soails.

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.
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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:

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:

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:

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

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:

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 Vo | y (MF;a)
< <
Slightly 12-20% | Slightly Sandy ery ‘oose 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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Rock Descriptions

Rock Strength

Rock strength is defined by the Point Load Strength Index (Isisg)) 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 - 1993. The terms used to describe rock
strength are as follows:

Term Abbreviation Point Load Index Approx Unconfined
Iss0) 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 0.3-1.0 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 Is(sq)

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 loner 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 0.2mto 0.6 m

Thickly bedded 0.6mto2m

Very thickly bedded >2m

July 2010



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

4 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 1s(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

chs 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
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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
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Boulder conglomerate

Conglomerate

Conglomeratic sandstone

Sandstone

Siltstone

Laminite

Mudstone, claystone, shale

Coal

Limestone

Slate, phyllite, schist

Gneiss

Quartzite

Igneous Rocks
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KX XX
KX XX
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X X
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Granite

Dolerite, basalt, andesite

Dacite, epidote

Tuff, breccia

Porphyry
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BOREHOLE LOG

CLIENT: The University of Sydney SURFACE LEVEL: 33.8 AHD BORE No: 1
PROJECT: F23 Administration Building EASTING: PROJECT No: 84897.02
LOCATION: Eastern Avenue, The University of Sydney NORTHING: DATE: 12/6/2015
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description Veggtrhe;igg o St?gr?gth _ I;ract_ure Discontinuities Sampling & In Situ Testing
—| Depth S =TT 1= pacing o
74 (m) of §3 %IEI 1| I_:%)I_E)(;U (m) B-Bedding J - Joint § go\d 8°\° Test Izesults
] 5, < I — [=3= - -
Strata £330y |pSIB8RISG g 85 B3 | S-St F-feut F92|® | comments
0.031\ASPHALTIC CONCRETE ATTT T T T T T[T 1T 1T TAE]
FILLING - light brown, slightly : : : : : : : : : : H H
gravelly, silty clayey sand filling L1 REERE EEEERE AE ]
[ [ ®5I FILLING - brown coarse gravel with 11 LT Lol | AE |
(3 08nsome clay and sand nlhl LT [ ]
1 FILLING - brown, slightly gravelly, : : : : : : : : : : H H (AVE]
slightly sandy, silty cla 54,5
e LR :
[ 11 I (N
[l [ 11 I (N
“L [ 11 I (N
2 [ 11 I (N
[ 11 I (N
[ 11 I (N
#5["SILTY CLAY - very siff to hard, grey o RN ]
[ [ : ) [ 11 I (N 5,10,20
([ mottled orange, silty clay, moist L] REEEN BRI S N =30
[ L [ 11 I (N —
-3
3 [ 11 I (N
[ 11 I (N
[ 11 I (N
[ 11 I (N
ot [ 11 I (N
R [ 11 I (N
4 4O SHALY CLAY - very stiff to hard, : : : : : : : : : : H H ] 01218
grey moﬂled req and orange, shaly B RERER IR S N’=:”:0
clay with some ironstone bands and R SERRR IR
gravel, moist . .
|11 RN 1o Note: UnIess; otherwise
[l [1 ] BERER AR stated, rock is fractured
ot 1] LUTL L] |1 11 1 | 2longrough planar
L5 bedding dipping 0°- 10°
L [ 11 I (N
[ 11 I (N
|11 Ll Il
>3 "AMINITE - low and medium I FIETTT [T TT | 5.5-5.63m: B (x7) 0°- 5, PLA) =
[l ?tretngthd, s(ljigrll(tlyweath(;sred, . : : : : : : : : H sm, pl, cln C [100] 40 -
([ ractured, dark grey and grey-brown, . . o
-6 laminite with approximately 20% fine | [|I | I | (I g;8i5r6d:14?;'§n()(6)0
i sandstone laminations |1 | [ 11 (I 6.14-6.23m-
| | T |11 Ne23.6:83m: B (x10 0°-
1IN | (. | | Il 5°’5m’p|’c|n C |100]| 10 PL(A)=
[ | [ 11 | (I
Ll | | [ 11 | (I
s Qi I 11| | |l | 683689m:fg
L [ | |11 | I 6.99-7.13m; B (x7) 0°- PL(A) =
[ | [ 11 | (I \5,8m,P|,C|n
1IN | |11 | |1 7.13-7.98m: fg
[ | [ 11 | (I C [100| O
|1 | [ 11 | (I
0l [ 11 | [ 11 [
3 |1 | [ 11 | I
[ | [ 11 (. I
: : : : : : : L H \_8.29m: B2°, sm, pl, cln PLA) =
11 | iR X \g.g:-g.ggm:;g C [100] 76
8.65 - . T .51-8.65m:
_&,: S_HALE-meqlum and high strength, [ | I |1 \8.65-9.41m:l.5?(x7) 0°-
i highly and slightly weathered, I 1 | [ [ 1y Il | 5 sm,plcin _
9 fractured and slightly fractured, grey | | | | | 1IN Lol o PL(A) =16
[ shale with some fine sandstone |11 | 1IN | I
laminations | | |l | Il
||| | | || ITTT 11 | 941-985m:B(x22)0°- | C [100| 41 | PL(A)=
L[ | | |1 ({11 11 | 5%smplcln
FSE [ 11 | |1 N
[ r 1|1 | || 1L L1 9.85-10.0m: fg
RIG: DT-100 DRILLER: SM LOGGED: CG CASING: HW to 2.5m

TYPE OF BORING:  Solid flight auger to 2.5m; Rotary to 5.45m; NMLC-Coring to 12.08m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS:

SAMPLING & IN SITU TESTING LEGEND

Gas sample PID  Photo ionisation detector (ppm

(ppm)
Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (xmmdia.)  PL(D)Point load diametral test Is(50) (MPa) u s a n 's
Water sample pp  Pocket penetrometer (kPa) f j

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

Water level \ Shear vane (kPa)

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample

E  Environmental sample

[\ gxc el




BOREHOLE LOG

CLIENT: The University of Sydney SURFACE LEVEL: 33.8 AHD BORE No: 1
PROJECT: F23 Administration Building EASTING: PROJECT No: 84897.02
LOCATION: Eastern Avenue, The University of Sydney NORTHING: DATE: 12/6/2015

DIP/AZIMUTH: 90°/-- SHEET 2 OF 2

Description Veggtfgi% _ . Fracture Discontinuities Sampling & In Situ Testing
| Depth of = g| Seacing e o |0®|a | TestResults
(m) Ié; (m) B - Bedding J - Joint S [5slos P
Strata EZi3ek Slz| |5 85 B8 | SSher F-raut 92| | comments
L SHALE - medium and high strength, [ T T TT T I I . REe
i highly and slightly weathered, LIt | L N o B e
I fractured and slightly fractured, grey | | | [l [T 1 un cin PL(A) = 0.8
i shale with some fine sandstone [ Il {10.28-10.32m: J45°, ir, C [100] 57
L laminations (continued) 11 Iy [ [|st, cln
& [ 111l || [-10.32-10.71m: B (x4) 0°-
[ 5°, sm, pl, cin _
- : : : : : H 10.74-10.79m: fg PL(A)=09
[ Py | pSre108am g
[ O I M4 29m: 2o emephan | o | s | 15
. L1 || [M127-11.20m:fg PL(A) = 1.2
Lol 1182 T/:>:<:/\II’ T D:;:-<:’:\'\(1)61.25%-1.1.67m:|89(x10) ®
r - , Ir, un, cin
[1245 08 |1 II'|'|I I [l ] [|"1.67m: CORE LOSS: C 70010
| Bore discontinued at 12.08m TN I \150mm
RN 1 11.82-12.08m: fg
i I
i I
o i
° BERR IRl
i I
i I
i BN
S NERN Lol
14 i I
i I
i I
i I
LT i I
o i
0 RN Lol
i I
i I
o i
1 NERN Lol
L 16 Il I
i I
i I
i I
i I
L[ i I
Loy i I
i I
i I
i I
i I
i I
rer i I
18 I [ NN
i I
i I
i I
i I
Lol [ I
- i I
e i I
i I
i I
i I
L[ i I
et Il I
[ [ [ L 11 11
RIG: DT-100 DRILLER: SM LOGGED: CG CASING: HW to 2.5m

TYPE OF BORING:  Solid flight auger to 2.5m; Rotary to 5.45m; NMLC-Coring to 12.08m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS:

SAMPLING & IN SITU TESTING LEGEND

Gas sample PID  Photo ionisation detector (ppm)
(

(ppm
Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (xmmdia.)  PL(D)Point load diametral test Is(50) (MPa) u s a n 's
Water sample pp  Pocket penetrometer (kPa) f j

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

Water level \ Shear vane (kPa)

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample

E  Environmental sample

[\ gxc el
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BOREHOLE LOG

CLIENT: The University of Sydney SURFACE LEVEL: 34.8 AHD BORE No: 2
PROJECT: F23 Administration Building EASTING: PROJECT No: 84897.02
LOCATION: Eastern Avenue, The University of Sydney NORTHING: DATE: 12 - 15/6/2015
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description Vl\?ggtrhe;igg o St?gr?gth . I;ract_ure Discontinuities Sampling & In Situ Testing
Depth s =T = acin °
¥ (ﬁnp) of 88 a E IEI e g p(m) 9 B -Bedding J-Joit g %i 5. Test R&esults
Strata s232,.0 [BzR83: S-Shear  F-Fault FIOZIE™ | Comments
0.1 TOPSOIL/FILLING - brown, silty AE
_\sand filling, moist /—
FILLING - brown, silty, gravelly sand (AE]
0.6l filling, gravel is coarse, igneous —
Ll 0.8h FILLING - dark brown-grey gravel, | AVE
[ coarse, igneous [ AE]
L SILTY CLAY - stiff, orange-brown, — 245
silty clay with some grey mottles and S N=9

ironstone gravel, moist

SILTY CLAY - stiff, grey silty clay

e = ————0on
e — — 050
e — — 00

I
|
|
|
|
|
|
|
|
|
|
|
|
_2 I
! |
|
: s 11,25/100mm
[«[ 27| SHALE - very low strength, highly | o refusal
[ [ weathered, fragmented, grey shale | Note: Unless otherwise
r | stated, rock is fractured
| along rough planar
| bedding dipping 0°- 10°
|
- |
el l
[, >ST SHALE - very low then low strength, | 3.96.15m: fg (possible | C | 100] 0
r 408 extremely to highly weathered, | drilling induced)
fragmented, dark grey shale with I 4m: CORE LOSS:
some ironstaining | 80mm cloal o
|
Ls I
i :
|
| =
| c |100| o | PHAI=01
L |
Rl |
Lo | PL(A) =
6.15 LAMINITE - very low to low strength, 6.15-6.77m: B (x8) 0°-
extremely to highly weathered, 5°, fe stn
fragmented to fractured, dark grey C |100]| O
L L and grey-brown, laminite with 25%
& fine sandstone laminations _
Fp 685 6 85m: BO°, sm, pl, cln PL(A) =

-7 LAMINITE - medium to high

[ strength, highly weathered to fresh,
fragmented to fractured, dark grey
and grey-brown, laminite with

pl, cin
.96-7.0m: fg
20-25% fine sandstone laminations

7.0-7.15m: B (x7) 0%, pl, | ¢ |100| o PL(A) =

cln
1{7157 16m: fg
7.19m: BO°, sm, pl, cly

|\ PL(A) =15
7.24m: B0°, sm, pl, cly

k? 26-7.28m: fg
7.28-7.57m: B (x7) 0°, C |100| 40
Lpl cln PL(A) =
7.65-7.86m: J60°- 90°,
ir, fe stn

k7.86-7.98m: fg
7.98-8.06m: B (x2) 0°,
Lpl, cln

8.06-8.34m: B (x5) 0°- C [100]| 51 PL(A) =1

5°, pl, cly vn
”8.34—8.38m: J40°, sm, ir,

26

25

20mm wide, crushed

]
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I 89696m B (x4) 0°,
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
1

RIG: DT-100 DRILLER: SM LOGGED: CG CASING: HW to 2.5m
TYPE OF BORING:  Solid flight auger to 2.5m; Rotary to 3.9m; NMLC-Coring to 12.06m

WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS:

SAMPLING & IN SITU TESTING LEGEND

Gas sample PID  Photo ionisation detector (ppm

(ppm)
Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (xmmdia.)  PL(D)Point load diametral test Is(50) (MPa) u s a n 's
Water sample pp  Pocket penetrometer (kPa) f j

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

Water level \ Shear vane (kPa)

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample

E  Environmental sample

[\ gxc el




BOREHOLE LOG

CLIENT: The University of Sydney SURFACE LEVEL: 34.8 AHD BORE No: 2

PROJECT: F23 Administration Building EASTING: PROJECT No: 84897.02

LOCATION: Eastern Avenue, The University of Sydney NORTHING: DATE: 12 - 15/6/2015
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2

Degree of Rock

Weathering Fracture Discontinuities Sampling & In Situ Testing

Spacing
(m) B - Bedding J - Joint
S - Shear F - Fault

Description

—1| Depth
4 (m) of
Strata =z Zex
LAMINITE - medium to high
strength, highly weathered to fresh,
fragmented to fractured, dark grey
and grey-brown, laminite with
I [ 20-25% fine sandstone laminations
LSt (continued)

Water

a Test Results
5|< ES &

Type
Core
Rec. %

Comments
shale inf PL(A) =
[8.38-8.56m: B (x4) 0°-
5°,ir, fe stn
[8.56-8.6m: fg C |100]| 75
8.6-9.17m: B (x6) 0°- 5°,
ir, fe stn

.17-9.34m: J70°- 90°, PL(A) =
st, fe stn

.37m: B5°, sm, pl, cly
vn

[9.51m: B5°, ir, un, cly vn
19.56m: B2°, sm, pl, fe C | 100 92
stn

[9.64m: B, ro, st, cIn
9.66-10.0m: B (x15) 0°-
5°, sm, pl, cIn
10.0-10.19m: B (x5) 0°,
5°, sm, pl

10.67-10.72m: J50°-
60°, ir, un, fe stn
10.73m: B5°, sm, pl, cIn
r10.89m: B5°, sm, pl, cIn
10.89-11.71m: B (x7) 0°-
5°, sm, pl, cly vn
11.71-11.74m: 35°- 40°,
ir, un, fe stn
11.84-11.89m: 45°- 50°,
ir, un, crushed shale inf

PL(A) = 1.1

24206 PL(A) =12

[
|
D|
Dl
N
D|
D|

Bore discontinued at 12.06m

21

19

18

17

16

15

88
o~
T
I
I
I
I
I
I
I
I
I
I
I
I
|1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
| |

I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
r15 |
[ |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

RIG: DT-100 DRILLER: SM LOGGED: CG CASING: HW to 2.5m
TYPE OF BORING:  Solid flight auger to 2.5m; Rotary to 3.9m; NMLC-Coring to 12.06m

WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS:

SAMPLING & IN SITU TESTING LEGEND

Gas sample PID  Photo ionisation detector (ppm

(ppm)
Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (xmmdia.)  PL(D)Point load diametral test Is(50) (MPa) u s a n 's
Water sample pp  Pocket penetrometer (kPa) f j

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

Water level \ Shear vane (kPa)

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample

E  Environmental sample

[\ gxc el
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BOREHOLE LOG

CLIENT: The University of Sydney SURFACE LEVEL: 35.0 AHD BORE No: 3
PROJECT: F23 Administration Building EASTING: PROJECT No: 84897.02
LOCATION: Eastern Avenue, The University of Sydney NORTHING: DATE: 11/6/2015
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description Veggtrhe;igg o St?gr?gth _| Fracture Discontinuities Sampling & In Situ Testing
| Depth of ST T || Spacing . . o |o= Test Results
(m) S-lz13 151 1Zg(=| (M) | B-Bedding J-Joint g |8¢lG=
. Strata £330y |pSIB8RISG g 85 B3 | S-St F-feut F92|® | comments
[° 0-03\ASPHALTIC CONCRETE FTTTTT T || | AE]
0.3h FILLING - light brown, slightly : : : : : : : H H
gravelly, sandy clay ERRREERIIEE (AE]
FILLING - brown, slightly silty, RN TN
0'7_\S|ight|y sandy, gravelly clay RN 1
-g-1 FILLING - brown, slightly sandy, silty N [N E
bt 115 clay with trace gravel RN R 789
SILTY CLAY - very stiff to hard, grey L I S N=17
mottled yellow-orange, silty clay with T I 11l —
ironstone bands 1 I 11l
T [
LL T [
rSr2 T [
T [
T [
T [ o
T [ s 10,18,25/90mm
MR RN o
o RERRER L
T [
T [
T [
T [
L T [
(5[4 49 SHALY CLAY -verv st T [ . ;
ry stiff to hard, REERE IR Note: Unless otherwise 7 17.25/110mm
grey, shaly clay with ironstone stated, rock is fractured S ’ ’refusal
gravel and some bands, moist P I Il 'l 1 along rough planar _—
e [ Il Il | bedding dipping 0°- 10°
T [
T [
[sls 50 LIl Il
L1 | SHALE - very low to low strength, rrrii [T 1T | 5.0-7.51m: fg (possible
extremely weathered, fragmented, 1IN |'| || | drillinginduced)
grey to dark grey shale e 1o PL(A) =
[ Il C |100| 0O
[ Il
L[ [ [l
L6 [ Il
[ [ Il
]
BIERE TRl R
[ Il
ol [ Il
[ N IERN [
[ Il
[ Il
751 LAMINITE - low to medium strength, : : : : : H H 7.51-7.62m: B (x3) 0°, C |100) 0
highly weathered, fragmented to b Lol \sm,pl,cln PL(A) =
L[ fractured, dark grey and grey-brown, \7-62-7-74m1f9
FR8 laminite with 25% fine sandstone 1 I o \7-74-7-89"115()(2) 0°,
L[ laminations (0 I [1[}sm. pl, clyvn
A e
.Ub-8.50m: X - =
: : : : : I: H \5°,sm,pl,festn, clywn C [100| O PL(A) =
| EEARIE I \8;33-8.58m:B(x3)0 -
5%, sm, pl, cIn
el o LI 1';;44':;: 8.56m: B10°, i, un, in
L e
] . o
919 T AMINITE - medium to high A O i B (x11) 0%
?trength, moderately weathered to | Lo \‘Qm:CORE LOSS: clsetl o PL(A) =
resh, highly fractured to fractured, 1 190mm
dark grey and grey-brown, laminite I L1l 19-9.47m: B (x4) 0°-
with 30% fine sandstone laminations : I : : : 5°, sm, pl, cln
RIG: DT-100 DRILLER: SM LOGGED: CG CASING: HW to 2.5m
TYPE OF BORING:  Solid flight auger to 2.5m; Rotary to 4.45m; NMLC-Coring to 12.09m

WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS:

SAMPLING & IN SITU TESTING LEGEND

A Auger sample G  Gas sample

B Bulk sample P Piston sample

BLK Block sample U, Tube sample (x mmdia.)
C  Core driling W Water sample

D  Disturbed sample > Water seep

E  Environmental sample ¥ Waterlevel

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

pp  Pocket penetrometer (kPa
S Standard penetration test
\ Shear vane (kPa)

ppm)
(MPa)
g 0) (MPa)

K

Douglas Partners

Geotechnics | Environment | Groundwater




BOREHOLE LOG

CLIENT: The University of Sydney SURFACE LEVEL: 35.0 AHD BORE No: 3
PROJECT: F23 Administration Building EASTING: PROJECT No: 84897.02
LOCATION: Eastern Avenue, The University of Sydney NORTHING: DATE: 11/6/2015
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
ioti Degree of Fracture Discontinuities Sampling & In Situ Testin
Description . pling ¢}
| Depth p Weathering |- 8| Spacing - ST
T “m) of g (m) B-Bedding J - Joint 8 12%15. u
. Strata = % % Y ~g— §§ §§ S-Shear  F-Fault £ o &J x° Comments
[T EAMINITE - description next page : : : : : .4;m: gg ro, fst, fe stn
LAMINITE - medium to high -52m: BO®, st, fe stn
strength, moderately weat%ered to | [y 11 ]|9-52-9.86m: B (x7) sm,
fresh, highly fractured to fractured, | [ 1) 11 |{uncin C |100| 74
dark grey and grey-brown, laminite | N 86- |1085m B (x7), ro, PL(A) =
with 30% fine sandstone laminations | | | [| | uncin
Lk 11 (continued) | [ IR ;P-SI?]'“-O&“: B (x5) o,
: Il : : \'11.03-11.31m: B (x3) PL(A) = 1.2
| L sm, pl, cIn
I L] B e e 10| 70
I 11 (R N T
I I 1 | II‘ ['1 ] 11.83-12.09m: B (x3)
fQ_'121209 |11 [ || | sm,plcln PL(A) =11
’ Bore discontinued at 12.09m 111 111
I 11 11l
I 11 11l
I 11 11l
i Bl
AT |1 IR
I 11 11l
I 11 11l
I 11 11l
I 11 11l
[ I 11 11l
P14 I 11 11l
I 11 11l
I 11 11l
I 11 11l
I 11 11l
H il
[SpTe Il N
I 11 11l
I 11 11l
I 11 11l
I 11 11l
I 11 11l
Lol 16 I 11 [ NN
[ I 11 11l
I 11 11l
I 11 11l
I 11 11l
I 11 11l
ol 17 I 11 11l
[~ I 11 [ NN
I 11 11l
I 11 11l
I 11 11l
I 11 11l
I 11 11l
[~[ 18 I 11 11l
I 11 11l
I 11 11l
I 11 11l
I 11 11l
I 11 11l
e I 11 11l
r=r I 11 11l
I 11 11l
I 11 11l
I 11 11l
I 11 11l
I 11 11l
111 L 11 11
RIG: DT-100 DRILLER: SM LOGGED: CG CASING: HW to 2.5m
TYPE OF BORING:  Solid flight auger to 2.5m; Rotary to 4.45m; NMLC-Coring to 12.09m

WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS:

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 (xmmdia.)  PL(D)Point load diametral test Is(50) (MPa) u s a "tn 's
C  Core driling W Water sample pp  Pocket penetrometer (kPa) f j

D  Disturbed sample > Water seep S Standard penetration test .

E  Environmental sample ¥ Water level V. Shear vane (kPa) Geoftechnics | Environment | Groundwater
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BOREHOLE LOG

CLIENT: The University of Sydney SURFACE LEVEL: 34.7 AHD BORE No: 4
PROJECT: F23 Administration Building EASTING: PROJECT No: 84897.02
LOCATION: Eastern Avenue, The University of Sydney NORTHING: DATE: 2/7/2015
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description Veggtrhe;igg o St?gr?gth . I;ract_ure Discontinuities Sampling & In Situ Testing
i 9 acin °
7 Ei;p)th of 82 ;:E: :E: :@:z g p(m) 9 B -Bedding J - Joint 2 | o) Test R&esults
58121 13 2 S J|OR
Strata 55230z [DIBBSEEE 5 g2 88 | S-St F-Far | S IOSET) Comments
0.1~ ASPHALTIC CONCRETE T FTTTT1 T 1T 11
FILLING - brown, silty sand filling, : : : : : : : : : H H A
4 i
04 N\humid ann RERRRE I NE
o CLAY - apparently stiff, light grey |l RN RN
[er mottled brown cIay, moist | | | | | | | | | | | | |
L |1 1 I 11l
oo SHALY CLAY - hard, orange-brown, | RN 1o \A/ES 91419
shaly clay with ironstone bands, |l RN 1o S N=’33
damp |1 1 I 11l e
L[ |1 1 I 11l
S3r |1 1 I 11l
|1 1 I 11l
2 20 SHALE - very low strength, grey : : : : : : : : : H H E
shale
|1 i I 11l
|1 i I 11l = 25/100mm
Lol |1 i I 11l — refusal
3 |1 i I 11l
L3 |1 i I 11l
L ] 1IN R Note: Unless otherwise
| i T stated, rock is fractured
Il Wi {1 1 o | alongroughplanar
[ 1 IRERN R bedding dipping 0°- 10
K |1 i I 11l
|1 i I 11l
F4 40 S S B LS g = :
SHALE - very low and very low to 4m: CORE LOSS:
4.25| low strength, highly weathered, 250mm
fragmented and slightly fractured, I I \43435m Cs
grey-brown shale with some low ! Il \4.35.4.57m: fg
[of strength bands [ I
[l I || | 4.68m:BO0°, cly, 10mm
L il [ CcC |8 ]| 0
L5 1l Ll 4.9m: J35°, pl, ro, fe
[ il [ 5.07m: B5°, fe, Cz,
30mm
: : : : 5.23m: J35°, pl, ro, fe
(o] in 1
[T | : j | 5.7m: CORE LOSS:
6 60 1 T 300mm
| LAMINITE - medium strength, I I I I 6.0-6.16m: fg, fe
moderately to slightly then slightly [ [ .
weathered, fractured and slightly N | ll \225”‘ BS?, cly, 10mm
fractured, grey-brown, laminite with Ll ] 532’” J30°, pl, sm, cly, PL(A) =
[l approximately 25% fine sandstone e Ao
& Mg | || .45-6.65m: B's 0°, fe
i laminations Ll ] ﬁ.?m:JSS",he
-7 |l I .82m: J70°, he
L1 [ .9-7.25m: B's 0°, fe c |90 a0
1] I'l] 7.3m:J45° pl, ro, fe PL(A) =
[l 1] 0= 11 1 7.48m: J20°- 45°, cu, ro,
e 11 IR [\fe
[ I 11 Pl n7-57m: J35°, he, fe
L8 80 11 [T ]| [\-7.82m: J60°- 80°, cu,
| LAMINITE - medium and high |1 e sm, cly
strength, fresh, slightly fractured and |1 od 7.9m: BO°, fe
ur_1broken,Ii_ghtgreytogrey, laminite L] b 8.3m: BO°, cly, sm & J, PL(A) = 1
[T with apprOX|ma_ter25% fine L1 [ sv, un, ro, cly
Lol sandstone laminations L1 i 8.63m: J40°, pl, ro, cn
3 I 11 Il
e 11 [
11 Il .
L1 [ ¢ [100|100| PHA)=13
of : : : H 9.5m: B5°, cly co
o 1] I
111 |
RIG: Bobcat DRILLER: SY LOGGED: SI CASING: HW to 2.5m

TYPE OF BORING:  Solid flight auger to 2.5m; Rotary to 4.0m; NMLC-Coring to 11.85m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS:
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 (xmmdia.)  PL(D)Point load diametral test Is(50) (MPa) u s a "tn 's
C  Core driling W Water sample pp  Pocket penetrometer (kPa) f j
D  Disturbed sample > Water seep S Standard penetration test .
E  Environmental sample ¥ Water level V. Shear vane (kPa) Geoftechnics | Environment | Groundwater
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CASING: HW to 2.5m

Sl

LOGGED:

SY
Solid flight auger to 2.5m; Rotary to 4.0m; NMLC-Coring to 11.85m

WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS:

DRILLER:

RIG: Bobcat

TYPE OF BORING:

Geotechnics | Environment | Groundwater

() Douglas Partners

SAMPLING & IN SITU TESTING LEGEND
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Pa)
0) (MPa
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Pocket penetrometer (kPa

PID  Photo ionisation detector (ppm)
Standard penetration test
Shear vane (kPa)

PL(A) Point load axial test Is(50
PL(D) Point load diametral test |

PP
S
Vv

G  Gas sample

Piston sample

Tube sample (x mm dia.)
W Water sample
> Water seep

Water level
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Appendix D

Results of Laboratory Testing
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Envirolab Services Pty Ltd
ABN 37 112 535 645

o's
EnVI RO LH B 12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
SERVICES enquiries@envirolabservices.com.au
www.envirolabservices.com.au

CERTIFICATE OF ANALYSIS 130575

Client:

Douglas Partners Pty Ltd
96 Hermitage Rd

West Ryde

NSW 2114

Attention: Kelly McPhee, Geoff Young

Sample log in details:

Your Reference: 84897, Sydney University
No. of samples: 9 soils
Date samples received / completed instructions received 03/07/15 [/ 03/07/15

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.
Please refer to the last page of this report for any comments relating to the results.

Report Details:

Date results requested by: / Issue Date: 8/07/15 /[ 7/07/15

Date of Preliminary Report: Not Issued

NATA accreditation number 2901. This document shall not be reproduced except in full.

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

Results Approved By:

Laboghtory Manager
NATA
Envirolab Reference: 130575 v Page 1 of 23
Revision No: R 00

TECHNICAL
COMPETENCE



Client Reference:

84897, Sydney University

VTRH(C6-C10)/BTEXNin Soil
Our Reference: UNITS 130575-1 130575-2 130575-3 130575-4 130575-5
Your Reference | —memmeeeeeee- BH1 BH2 BH3 BH4 BH5
(91711 [ (Rp———— 1.0 05 1.0 0.5 0.5
Date Sampled 12/06/2015 12/06/2015 11/06/2015 - 29/06/2015
Type of sample Soil Soll Soil Soil Soil
Date extracted - 06/07/2015 06/07/2015 06/07/2015 06/07/2015 06/07/2015
Date analysed - 06/07/2015 06/07/2015 06/07/2015 06/07/2015 06/07/2015
TRHCe - Co mg/kg <25 <25 <25 <25 <25
TRHCs - C10 mg/kg <25 <25 <25 <25 <25
VTPHCs - Cwo lessBTEX (F1) mg/kg <25 <25 <25 <25 <25
Benzene mg/kg <0.2 <0.2 <0.2 <0.2 <0.2
Toluene mg/kg <0.5 <0.5 <0.5 <0.5 <0.5
Ethylbenzene mg/kg <1 <1l <1 <1 <1
m+p-xylene mg/kg <2 <2 <2 <2 <2
o-Xylene mg/kg <1 <1 <1 <1 <1
naphthalene mg/kg <1 <1 <1 <1 <1
Surrogate aaa-Trifluorotoluene % 94 100 100 86 88
VTRH(C6-C10)/BTEXNin Soil
Our Reference: UNITS 130575-6 130575-7 130575-8 130575-9
Your Reference [ ---meemeeeee- BH6 BH7 BH8 BH9
Depth | - 0.5 0.5 0.5 1.0
Date Sampled - - 30/06/2015 29/06/2015
Type of sample Soil Soll Soil Soil
Date extracted - 06/07/2015 06/07/2015 06/07/2015 06/07/2015
Date analysed - 06/07/2015 06/07/2015 06/07/2015 06/07/2015
TRHCs6 - Co mg/kg <25 <25 <25 <25
TRHCs6 - C10 mag/kg <25 <25 <25 <25
VTPHCs - C10 lessBTEX (F1) mg/kg <25 <25 <25 <25
Benzene mag/kg <0.2 <0.2 <0.2 <0.2
Toluene mg/kg <0.5 <0.5 <0.5 <0.5
Ethylbenzene mag/kg <1 <1l <1 <1
m-+p-xylene mg/kg <2 <2 <2 <2
0-Xylene mag/kg <1 <1 <1 <1
naphthalene mg/kg 12 <1 <1 <1
Surrogate aaa-Trifluorotoluene % 89 82 89 86
Envirolab Reference: 130575 Page 2 of 23
Revision No: R 00



Client Reference:

84897, Sydney University

SVTRH (C10-C40)in Soil
Our Reference: UNITS 130575-1 130575-2 130575-3 130575-4 130575-5
Your Reference | ---meemeeeee- BH1 BH2 BH3 BH4 BH5
(51=7o112 A [pe— 1.0 0.5 1.0 0.5 0.5
Date Sampled 12/06/2015 12/06/2015 11/06/2015 - 29/06/2015
Type of sample Soil Soll Soil Soil Soil
Date extracted - 06/07/2015 06/07/2015 06/07/2015 06/07/2015 06/07/2015
Date analysed - 06/07/2015 07/07/2015 06/07/2015 06/07/2015 06/07/2015
TRHCw - C14 mg/kg <50 <50 <50 <50 <50
TRHC15 -Cz8 mg/kg <100 210 <100 <100 <100
TRHC2 -C3 mg/kg <100 540 <100 <100 <100
TRH>C10-C16 mag/kg <50 <50 <50 <50 <50
TRH>C10 - C16 less Naphthalene mg/kg <50 <50 <50 <50 <50
(F2)
TRH>C16-C mg/kg <100 580 <100 <100 <100
TRH>Cxu-Co mag/kg <100 550 <100 <100 <100
Surrogate o-Terphenyl % 87 86 83 83 83
SVTRH (C10-C40)in Soil
Our Reference: UNITS 130575-6 130575-7 130575-8 130575-9
Your Reference [ ---meemeeeee- BH6 BH7 BH8 BH9
Depth | e 0.5 0.5 0.5 1.0
Date Sampled - - 30/06/2015 29/06/2015
Type of sample Soil Soll Soll Soil
Date extracted - 06/07/2015 06/07/2015 06/07/2015 06/07/2015
Date analysed - 07/07/2015 06/07/2015 06/07/2015 06/07/2015
TRHCw -Cu mg/kg 210 <50 <50 <50
TRHC15 -C mg/kg 9,800 <100 330 <100
TRHC - C3s mg/kg 4,600 <100 180 <100
TRH>C10-C16 mg/kg 720 <50 <50 <50
TRH>C1o - C16 less Naphthalene mag/kg 710 <50 <50 <50
(F2)
TRH>C16-C3s mg/kg 13,000 <100 430 110
TRH>Cxu-C mag/kg 2,200 <100 <100 <100
Surrogate o-Terphenyl % # 85 93 89
Envirolab Reference: 130575 Page 3 of 23
Revision No: R 00



Client Reference:

84897, Sydney University

PAHSs in Soil
Our Reference: UNITS 130575-1 130575-2 130575-3 130575-4 130575-5
Your Reference [ ---meemeeeee- BH1 BH2 BH3 BH4 BH5
[51=7o112 AN [e— 1.0 0.5 1.0 0.5 0.5
Date Sampled 12/06/2015 12/06/2015 11/06/2015 - 29/06/2015
Type of sample Soil Soll Soil Soil Soil
Date extracted - 06/07/2015 06/07/2015 06/07/2015 06/07/2015 06/07/2015
Date analysed - 06/07/2015 06/07/2015 06/07/2015 06/07/2015 06/07/2015
Naphthalene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Acenaphthylene mg/kg <0.1 0.1 <0.1 <0.1 <0.1
Acenaphthene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Fluorene mag/kg <0.1 <0.1 <0.1 <0.1 <0.1
Phenanthrene mg/kg 0.1 1.3 0.2 <0.1 0.1
Anthracene mg/kg <0.1 0.4 <0.1 <0.1 <0.1
Fluoranthene mg/kg 0.4 3.9 0.4 <0.1 0.2
Pyrene mg/kg 0.5 3.9 0.4 <0.1 0.2
Benzo(a)anthracene mg/kg 0.2 2.2 0.2 <0.1 0.1
Chrysene mg/kg 0.2 21 0.2 <0.1 0.1
Benzo(b,j+k)fluoranthene mg/kg 0.5 3.9 0.4 <0.2 0.2
Benzo(a)pyrene mg/kg 0.3 2.2 0.2 <0.05 0.1
Indeno(1,2,3-c,d)pyrene mg/kg 0.2 1.0 0.1 <0.1 <0.1
Dibenzo(a,h)anthracene mg/kg <0.1 0.2 <0.1 <0.1 <0.1
Benzo(g,h,i)perylene mg/kg 0.2 0.9 0.1 <0.1 0.1
Benzo(a)pyrene TEQ calc (zero) mg/kg <0.5 3.2 <0.5 <0.5 <0.5
Benzo(a)pyrene TEQ calc(half) mg/kg <0.5 3.2 <0.5 <0.5 <0.5
Benzo(a)pyrene TEQ calc(PQL) mg/kg <0.5 3.2 <0.5 <0.5 <0.5
Total Positive PAHs mag/kg 2.7 22 2.2 NIL (+)VE 1.2
Surrogate p-Terphenyl-d14 % 104 94 103 101 101
Envirolab Reference: 130575 Page 4 of 23
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Client Reference:

84897, Sydney University

PAHSs in Soil
Our Reference: UNITS 130575-6 130575-7 130575-8 130575-9
Your Reference | -memmeeeeeee- BH6 BH7 BH8 BH9
[51=7o112 AN [e— 0.5 0.5 0.5 1.0
Date Sampled - - 30/06/2015 29/06/2015
Type of sample Soil Soll Soil Soil
Date extracted - 06/07/2015 06/07/2015 06/07/2015 06/07/2015
Date analysed - 06/07/2015 06/07/2015 06/07/2015 06/07/2015
Naphthalene mg/kg 27 <0.1 0.7 0.3
Acenaphthylene mag/kg 70 <0.1 3.5 0.6
Acenaphthene mg/kg 13 <0.1 0.8 0.1
Fluorene mag/kg 48 <0.1 3.1 0.6
Phenanthrene mg/kg 610 <0.1 24 6.9
Anthracene mg/kg 130 <0.1 5.7 15
Fluoranthene mg/kg 720 0.1 25 8.4
Pyrene mg/kg 710 0.1 23 7.9
Benzo(a)anthracene mg/kg 290 <0.1 10 3.5
Chrysene mg/kg 260 <0.1 8.8 3.1
Benzo(b,j+k)fluoranthene mg/kg 440 <0.2 14 5.1
Benzo(a)pyrene mg/kg 290 0.05 9.0 3.1
Indeno(1,2,3-c,d)pyrene mg/kg 150 <0.1 4.3 1.6
Dibenzo(a,h)anthracene mg/kg 14 <0.1 11 0.4
Benzo(g,h,i)perylene mg/kg 150 <0.1 4.0 15
Benzo(a)pyrene TEQ calc (zero) mg/kg 400 <0.5 13 4.6
Benzo(a)pyrene TEQ calc(half) mg/kg 400 <0.5 13 4.6
Benzo(a)pyrene TEQ calc(PQL) mg/kg 400 <0.5 13 4.6
Total Positive PAHs mag/kg 3,900 0.26 140 45
Surrogate p-Terphenyl-d14 % 107 100 99 100
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Client Reference:

84897, Sydney University

Organochlorine Pesticides in soll
Our Reference: UNITS 130575-1 130575-2 130575-3 130575-4 130575-5
Your Reference [ ---meemeeeee- BH1 BH2 BH3 BH4 BH5
[51=7o112 A [pe— 1.0 0.5 1.0 0.5 0.5
Date Sampled 12/06/2015 12/06/2015 11/06/2015 - 29/06/2015
Type of sample Soil Soll Soil Soil Soil
Date extracted - 06/07/2015 06/07/2015 06/07/2015 06/07/2015 06/07/2015
Date analysed - 06/07/2015 06/07/2015 06/07/2015 06/07/2015 06/07/2015
HCB mg/kg <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 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
beta-BHC mag/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 mg/kg <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 mg/kg <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 mg/kg <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
Endosulfanll mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
pp-DDT mag/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
Surrogate TCMX % 102 99 102 102 99
Envirolab Reference: 130575 Page 6 of 23
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Client Reference:

84897, Sydney University

Organochlorine Pesticides in soll

Our Reference: UNITS 130575-6 130575-7 130575-8 130575-9
Your Reference [ ---meemeeeee- BH6 BH7 BH8 BH9
[51=7o112 A [pe— 0.5 0.5 0.5 1.0

Date Sampled - - 30/06/2015 29/06/2015
Type of sample Soil Soll Soil Soil

Date extracted - 06/07/2015 06/07/2015 06/07/2015 06/07/2015

Date analysed - 06/07/2015 06/07/2015 06/07/2015 06/07/2015
HCB mg/kg <1 <0.1 <0.1 <0.1
alpha-BHC mg/kg <1 <0.1 <0.1 <0.1
gamma-BHC mg/kg <1 <0.1 <0.1 <0.1
beta-BHC mag/kg <1 <0.1 <0.1 <0.1
Heptachlor mg/kg <1 <0.1 <0.1 <0.1
delta-BHC mg/kg <1 <0.1 <0.1 <0.1
Aldrin mg/kg <1 <0.1 <0.1 <0.1
Heptachlor Epoxide mg/kg <1 <0.1 <0.1 <0.1
gamma-Chlordane mg/kg <1 <0.1 <0.1 <0.1
alpha-chlordane mg/kg <1 <0.1 <0.1 <0.1
Endosulfan| mg/kg <1 <0.1 <0.1 <0.1
pp-DDE mg/kg <1 <0.1 <0.1 <0.1
Dieldrin mg/kg <1 <0.1 <0.1 <0.1
Endrin mg/kg <1 <0.1 <0.1 <0.1
pp-DDD mg/kg <1 <0.1 <0.1 <0.1
Endosulfanll mg/kg <1 <0.1 <0.1 <0.1
pp-DDT mag/kg <1 <0.1 <0.1 <0.1
Endrin Aldehyde mg/kg <1 <0.1 <0.1 <0.1
Endosulfan Sulphate mg/kg <1 <0.1 <0.1 <0.1
Methoxychlor mg/kg <1 <0.1 <0.1 <0.1
Surrogate TCMX % 106 100 95 108
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Client Reference:

84897, Sydney University

Organophosphorus Pesticides
Our Reference: UNITS 130575-1 130575-2 130575-3 130575-4 130575-5
Your Reference [ ---meemeeeee- BH1 BH2 BH3 BH4 BH5
[51=7o112 AN [e— 1.0 0.5 1.0 0.5 0.5
Date Sampled 12/06/2015 12/06/2015 11/06/2015 - 29/06/2015
Type of sample Soil Soll Soil Soil Soil
Date extracted - 06/07/2015 06/07/2015 06/07/2015 06/07/2015 06/07/2015
Date analysed - 06/07/2015 06/07/2015 06/07/2015 06/07/2015 06/07/2015
Azinphos-methyl (Guthion) mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Bromophos-ethyl mag/kg <0.1 <0.1 <0.1 <0.1 <0.1
Chlorpyriphos mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Chlorpyriphos-methyl mag/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 % 102 99 102 102 99
Organophosphorus Pesticides
Our Reference: UNITS 130575-6 130575-7 130575-8 130575-9
Your Reference | --meemeeeee- BH6 BH7 BH8 BH9
Depth | e 0.5 0.5 0.5 1.0
Date Sampled - - 30/06/2015 29/06/2015
Type of sample Soil Soil Sail Sail
Date extracted - 06/07/2015 06/07/2015 06/07/2015 06/07/2015
Date analysed - 06/07/2015 06/07/2015 06/07/2015 06/07/2015
Azinphos-methyl (Guthion) mg/kg <1 <0.1 <0.1 <0.1
Bromophos-ethyl mg/kg <1 <0.1 <0.1 <0.1
Chlorpyriphos mg/kg <1 <0.1 <0.1 <0.1
Chlorpyriphos-methyl mg/kg <1 <0.1 <0.1 <0.1
Diazinon mg/kg <1 <0.1 <0.1 <0.1
Dichlorvos mg/kg <1 <0.1 <0.1 <0.1
Dimethoate mg/kg <1 <0.1 <0.1 <0.1
Ethion mag/kg <1 <0.1 <0.1 <0.1
Fenitrothion mg/kg <1 <0.1 <0.1 <0.1
Malathion mg/kg <1 <0.1 <0.1 <0.1
Parathion mg/kg <1 <0.1 <0.1 <0.1
Ronnel mg/kg <1 <0.1 <0.1 <0.1
Surrogate TCMX % 100 100 95 108
Envirolab Reference: 130575 Page 8 of 23
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Client Reference:

84897, Sydney University

Revision No:

R 00

PCBsin Soll
Our Reference: UNITS 130575-1 130575-2 130575-3 130575-4 130575-5
Your Reference | ---meemeeeee- BH1 BH2 BH3 BH4 BH5
(57=70112 N [pe— 1.0 0.5 1.0 0.5 0.5
Date Sampled 12/06/2015 12/06/2015 11/06/2015 - 29/06/2015
Type of sample Soil Soil Soil Soil Soil
Date extracted - 06/07/2015 06/07/2015 06/07/2015 06/07/2015 06/07/2015
Date analysed - 06/07/2015 06/07/2015 06/07/2015 06/07/2015 06/07/2015
Aroclor 1016 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Aroclor 1221 mag/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 mag/kg <0.1 <0.1 <0.1 <0.1 <0.1
Aroclor 1248 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Aroclor 1254 mag/kg <0.1 <0.1 <0.1 <0.1 <0.1
Aroclor 1260 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Surrogate TCLMX % 102 99 102 102 99
PCBsin Soil
Our Reference: UNITS 130575-6 130575-7 130575-8 130575-9
Your Reference [ ---meemeeee- BH6 BH7 BH8 BH9
Depth | e 0.5 0.5 0.5 1.0
Date Sampled - - 30/06/2015 29/06/2015
Type of sample Soil Soll Soil Soil
Date extracted - 06/07/2015 06/07/2015 06/07/2015 06/07/2015
Date analysed - 06/07/2015 06/07/2015 06/07/2015 06/07/2015
Aroclor 1016 mg/kg <1 <0.1 <0.1 <1
Aroclor 1221 mg/kg <1 <0.1 <0.1 <1
Aroclor 1232 mg/kg <1 <0.1 <0.1 <1
Aroclor 1242 mg/kg <1 <0.1 <0.1 <1
Aroclor 1248 mg/kg <1 <0.1 <0.1 <1
Aroclor 1254 mg/kg <1 <0.1 <0.1 <1
Aroclor 1260 mg/kg <1 <0.1 <0.1 <1
Surrogate TCLMX % 100 100 95 108
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Client Reference:

84897, Sydney University

Acid Extractable metals in soil
Our Reference: UNITS 130575-1 130575-2 130575-3 130575-4 130575-5
Your Reference | ---meemeeeee- BH1 BH2 BH3 BH4 BH5
Depth | e 1.0 0.5 1.0 0.5 0.5
Date Sampled 12/06/2015 12/06/2015 11/06/2015 - 29/06/2015
Type of sample Soil Soll Soil Soil Soil
Date digested - 06/07/2015 06/07/2015 06/07/2015 06/07/2015 06/07/2015
Date analysed - 06/07/2015 06/07/2015 06/07/2015 06/07/2015 06/07/2015
Arsenic mg/kg <4 4 4 5 <4
Cadmium mag/kg <04 <0.4 <04 <04 <04
Chromium mg/kg 14 11 19 12 9
Copper mg/kg 32 84 23 19 11
Lead ma/kg 18 130 32 24 38
Mercury mag/kg <0.1 0.2 <0.1 <0.1 0.2
Nickel mg/kg 10 14 5 10 4
Zinc mg/kg 41 140 20 11 53
Acid Extractable metals in soil
Our Reference: UNITS 130575-6 130575-7 130575-8 130575-9
Your Reference [ ---meemeeeee- BH6 BH7 BH8 BH9
Depth | e 0.5 0.5 0.5 1.0
Date Sampled - - 30/06/2015 29/06/2015
Type of sample Soil Soll Soil Soil
Date digested - 06/07/2015 06/07/2015 06/07/2015 06/07/2015
Date analysed - 06/07/2015 06/07/2015 06/07/2015 06/07/2015
Arsenic mg/kg 5 7 8 7
Cadmium mag/kg <04 <0.4 0.5 0.4
Chromium mg/kg 9 21 17 18
Copper mg/kg 130 16 81 93
Lead mg/kg 170 30 150 270
Mercury mg/kg 1 <0.1 0.4 0.4
Nickel mg/kg 12 3 8 9
Zinc mg/kg 200 11 150 120
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Client Reference:

84897, Sydney University

Misc Soil - Inorg
Our Reference: UNITS 130575-1 130575-2 130575-3 130575-4 130575-5
Your Reference | -memmeeeeee- BH1 BH2 BH3 BH4 BH5
Depth | - 1.0 0.5 1.0 0.5 0.5
Date Sampled 12/06/2015 12/06/2015 11/06/2015 - 29/06/2015
Type of sample Soil Soil Soil Soil Soil
Date prepared - 06/07/2015 06/07/2015 06/07/2015 06/07/2015 06/07/2015
Date analysed - 06/07/2015 06/07/2015 06/07/2015 06/07/2015 06/07/2015
Total Phenolics (as Phenol) mg/kg <5 <5 <5 <5 <5
Misc Soil - Inorg
Our Reference: UNITS 130575-6 130575-7 130575-8 130575-9
Your Reference [ ---meemeeeee- BH6 BH7 BH8 BH9
Depth | e 0.5 0.5 0.5 1.0
Date Sampled - - 30/06/2015 29/06/2015
Type of sample Soil Soll Soll Soil
Date prepared - 06/07/2015 06/07/2015 06/07/2015 06/07/2015
Date analysed - 06/07/2015 06/07/2015 06/07/2015 06/07/2015
Total Phenolics (as Phenol) mg/kg <5 <5 <5 <5
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Client Reference:

84897, Sydney University

Moisture
Our Reference: UNITS 130575-1 130575-2 130575-3 130575-4 130575-5
Your Reference | -memmmeeeeee- BH1 BH2 BH3 BH4 BH5
Depth | e 1.0 0.5 1.0 0.5 0.5
Date Sampled 12/06/2015 12/06/2015 11/06/2015 - 29/06/2015
Type of sample Soil Soil Soil Soil Soil
Date prepared - 6/07/2015 6/07/2015 6/07/2015 6/07/2015 6/07/2015
Date analysed - 7/07/2015 7/07/2015 7/07/2015 7/07/2015 7/07/2015
Moisture % 6.3 8.4 16 23 12
Moisture
Our Reference: UNITS 130575-6 130575-7 130575-8 130575-9
Your Reference | -memmeeeeeee- BH6 BH7 BH8 BH9
Depth | e 0.5 0.5 0.5 1.0
Date Sampled - - 30/06/2015 29/06/2015
Type of sample Soil Soil Soll Soil
Date prepared - 6/07/2015 6/07/2015 6/07/2015 6/07/2015
Date analysed - 7/07/2015 7/07/2015 7/07/2015 7/07/2015
Moisture % 11 24 21 22
Envirolab Reference: 130575 Page 12 of 23
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Client Reference:

84897, Sydney University

Asbestos ID - soils
Our Reference: UNITS 130575-1 130575-2 130575-3 130575-4 130575-5
Your Reference | --eemeeeeeee- BH1 BH2 BH3 BH4 BH5
Depth | e 1.0 0.5 1.0 0.5 0.5
Date Sampled 12/06/2015 12/06/2015 11/06/2015 - 29/06/2015
Type of sample Soil Soll Soil Soil Soil
Date analysed - 7/07/2015 7/07/2015 7/07/2015 7/07/2015 7107/2015
Sample masstested g Approx. 40g Approx. 409 Approx. 359 Approx. 30g Approx. 359
Sample Description - Brown Brown Brown Brown Brown
coarse grain coarse grain coarse grain coarse grain coarse grain
soil & rocks soil & rocks soil & rocks soil & rocks soil & rocks
Asbestos ID in soil - No asbestos No asbestos No asbestos No asbestos No asbestos
detected at detected at detected at detected at detected at
reporting limit reporting limit reportinglimit | reportinglimit | reporting limit
of 0.1g/kg of 0.1g/kg of 0.1g/kg of 0.1g/kg of 0.1g/kg
Organic Organic Organic Organic Organic
fibres fibres fibres fibres fibres
detected detected detected detected detected
Trace Analysis - No asbestos No asbestos No asbestos No asbestos No asbestos
detected detected detected detected detected
Asbestos ID - soils
Our Reference: UNITS 130575-6 130575-7 130575-8 130575-9
Your Reference | —memmmeeeeee- BH6 BH7 BH8 BH9
Depth | e 0.5 0.5 0.5 1.0
Date Sampled - - 30/06/2015 29/06/2015
Type of sample Soil Soil Sail Sail
Date analysed - 7/07/2015 7/07/2015 7/07/2015 7/07/2015
Sample masstested g Approx. 359 Approx. 30g Approx. 359 Approx. 359
Sample Description - Brown Brown Brown Brown
coarse grain coarse grain coarse grain coarse grain
soil & rocks soil & rocks soil & rocks soil & rocks
Asbestos ID in soil - No asbestos No asbestos No asbestos No asbestos
detected at detected at detected at detected at
reporting limit reporting limit reportinglimit | reporting limit
of 0.1g/kg of 0.1g/kg of 0.1g/kg of 0.1g/kg
Organic Organic Organic Organic
fibres fibres fibres fibres
detected detected detected detected
Trace Analysis - No asbestos No asbestos No asbestos No asbestos
detected detected detected detected
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Client Reference: 84897, Sydney University

Method ID Methodology Summary
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-014 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS.
Org-003 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by

Org-012 subset

Org-005

Org-008

Org-006

Metals-020 ICP-
AES

Metals-021 CV-
AAS

Inorg-031

Inorg-008

ASB-001

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.

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. ‘'TEQ 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. ‘TEQ 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. ‘TEQ 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 PAHs.

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

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

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

Determination of various metals by ICP-AES.

Determination of Mercury by Cold Vapour AAS.

Total Phenolics by segmented flow analyser (in line distillation with colourimetric finish).

Solids are extracted in a caustic media prior to analysis.

Moisture content determined by heating at 105+/-5 deg C for a minimum of 12 hours.

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.

Envirolab Reference:
Revision No:

130575
R 00

Page 14 of 23



Client Reference:

84897, Sydney University

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Sm# Recovery
VTRH(C6-C10)/BTEXNin Base Il Duplicate ll%RPD
Soil
Date extracted - 06/07/2 130575-1 06/07/2015 || 06/07/2015 LCS-1 06/07/2015
015
Date analysed - 06/07/2 130575-1 06/07/2015||06/07/2015 LCS-1 06/07/2015
015
TRHCsé - Co mg/kg 25 Org-016 <25 130575-1 <25||<25 LCS-1 101%
TRHCsé - C10 mg/kg 25 Org-016 <25 130575-1 <25]||<25 LCS-1 101%
Benzene mg/kg 0.2 Org-016 <0.2 130575-1 <0.2]|<0.2 LCS-1 99%
Toluene ma/kg 0.5 Org-016 <0.5 130575-1 <0.5]|<0.5 LCS-1 100%
Ethylbenzene ma/kg 1 Org-016 <1 130575-1 <l||<1 LCS-1 101%
m+p-xylene mg/kg 2 Org-016 << 130575-1 <2||<2 LCS-1 103%
o-Xylene ma/kg 1 Org-016 <1 130575-1 <1||<1 LCS-1 99%
naphthalene mg/kg 1 Org-014 <1 130575-1 <1||<1 [NR] [NR]
Surrogate aaa- % Org-016 99 130575-1 94||95||RPD: 1 LCS-1 99%
Trifluorotoluene
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Sm# Recovery
sVTRH (C10-C40)in Soll Base |l Duplicate ll%RPD
Date extracted - 06/07/2 130575-1 06/07/2015 || 06/07/2015 LCS-1 06/07/2015
015
Date analysed - 06/07/2 130575-1 06/07/2015 || 06/07/2015 LCS-1 06/07/2015
015
TRHC10 - C14 mag/kg 50 Org-003 <50 130575-1 <50]| <50 LCS-1 98%
TRHC15 -C28 mag/kg 100 Org-003 <100 130575-1 <100(|<100 LCS-1 101%
TRHC> - C3s ma/kg 100 Org-003 <100 130575-1 <100(|<100 LCS-1 96%
TRH>C10-C16 mag/kg 50 Org-003 <50 130575-1 <50]|<50 LCS-1 98%
TRH>C16-C3 mag/kg 100 Org-003 <100 130575-1 <100(|<100 LCS-1 101%
TRH>C3:-C40 mg/kg 100 Org-003 <100 130575-1 <100(|<100 LCS-1 96%
Surrogate o-Terphenyl % Org-003 85 130575-1 87||83||RPD:5 LCS-1 111%
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Sm# Recovery
PAHsin Soil Base Il Duplicate ll%RPD
Date extracted - 06/07/2 130575-1 06/07/2015 || 06/07/2015 LCS-1 06/07/2015
015
Date analysed - 06/07/2 130575-1 06/07/2015 || 06/07/2015 LCS-1 06/07/2015
015
Naphthalene mg/kg 0.1 Org-012 <0.1 130575-1 <0.1||<0.1 LCS-1 110%
subset
Acenaphthylene mg/kg 0.1 Org-012 <0.1 130575-1 <0.1||<0.1 [NR] [NR]
subset
Acenaphthene mg/kg 0.1 Org-012 <0.1 130575-1 <0.1]]<0.1 [NR] [NR]
subset
Fluorene mg/kg 0.1 Org-012 <0.1 130575-1 <0.1]|<0.1 LCS-1 98%
subset
Phenanthrene mg/kg 0.1 Org-012 <0.1 130575-1 0.1]|0.1||RPD:0O LCS-1 99%
subset
Anthracene mg/kg 0.1 Org-012 <0.1 130575-1 <0.1]]<0.1 [NR] [NR]
subset
Fluoranthene mag/kg 0.1 Org-012 <0.1 130575-1 0.4]|0.6||RPD: 40 LCS-1 99%
subset
Envirolab Reference: 130575 Page 15 of 23
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Client Reference: 84897, Sydney University

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Sm# Recovery
PAHSsin Soil Base Il Duplicate ll%RPD
Pyrene mg/kg 0.1 Org-012 <0.1 130575-1 0.5]|0.6||RPD: 18 LCS-1 103%
subset
Benzo(a)anthracene mag/kg 0.1 Org-012 <0.1 130575-1 0.2]|0.3||RPD: 40 [NR] [NR]
subset
Chrysene mg/kg 0.1 Org-012 <0.1 130575-1 0.2]|0.3||RPD: 40 LCS-1 99%
subset
Benzo(b,j+k) mag/kg 0.2 Org-012 <0.2 130575-1 0.5]|0.6||RPD: 18 [NR] [NR]
fluoranthene subset
Benzo(a)pyrene mg/kg 0.05 Org-012 <0.05 130575-1 0.3]]0.3||RPD:0 LCs-1 98%
subset
Indeno(1,2,3-c,d)pyrene mg/kg 0.1 Org-012 <0.1 130575-1 0.2]|0.2||RPD:0 [NR] [NR]
subset
Dibenzo(a,h)anthracene mg/kg 0.1 Org-012 <0.1 130575-1 <0.1]|<0.1 [NR] [NR]
subset
Benzo(g,h,i)perylene mg/kg 0.1 Org-012 <0.1 130575-1 0.2]]0.2||RPD:0 [NR] [NR]
subset
Surrogate p-Terphenyl- % Org-012 90 130575-1 104|106 ||RPD: 2 LCS-1 99%
di4 subset
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Sm# Recovery
Organochlorine Base Il Duplicate ll%RPD

Pesticides in soil

Date extracted - 06/07/2 130575-1 06/07/2015]|06/07/2015 LCS-1 06/07/2015
015
Date analysed - 06/07/2 130575-1 06/07/2015 || 06/07/2015 LCS-1 06/07/2015
015
HCB ma/kg 0.1 Org-005 <0.1 130575-1 <0.1||<0.1 NR] INR]
alpha-BHC mg/kg 0.1 Org-005 <0.1 130575-1 <0.1|]<0.1 LCS-1 105%
gamma-BHC mag/kg 0.1 Org-005 <0.1 130575-1 <0.1||<0.1 [NR] [NR]
beta-BHC mg/kg 0.1 Org-005 <0.1 130575-1 <0.1|]<0.1 LCS-1 102%
Heptachlor ma/kg 0.1 Org-005 <0.1 130575-1 <0.1]|<0.1 LCS-1 107%
delta-BHC mg/kg 0.1 Org-005 <0.1 130575-1 <0.1||<0.1 NR] INR]
Aldrin mg/kg 0.1 Org-005 <0.1 130575-1 <0.1(|<0.1 LCSs-1 109%
Heptachlor Epoxide mg/kg 0.1 Org-005 <0.1 130575-1 <0.1||]<0.1 LCS-1 103%
gamma-Chlordane mg/kg 0.1 Org-005 <0.1 130575-1 <0.1||<0.1 [NR] [NR]
alpha-chlordane mg/kg 0.1 Org-005 <0.1 130575-1 <0.1]]<0.1 [NR] [NR]
Endosulfan| mg/kg 0.1 Org-005 <0.1 130575-1 <0.1|]<0.1 [NR] [NR]
pp-DDE ma/kg 0.1 Org-005 <0.1 130575-1 <0.1||<0.1 LCS-1 105%
Dieldrin mg/kg 0.1 Org-005 <0.1 130575-1 <0.1||<0.1 LCS-1 109%
Endrin ma/kg 0.1 Org-005 <0.1 130575-1 <0.1||<0.1 LCS-1 108%
pp-DDD mg/kg 0.1 Org-005 <0.1 130575-1 <0.1|]<0.1 LCS-1 114%
Endosulfanll mg/kg 0.1 Org-005 <0.1 130575-1 <0.1|]<0.1 [NR] [NR]
pp-DDT mg/kg 0.1 Org-005 <0.1 130575-1 <0.1]|]<0.1 [NR] [NR]
Endrin Aldehyde ma/kg 0.1 Org-005 <0.1 130575-1 <0.1|]<0.1 [NR] [NR]
Endosulfan Sulphate mg/kg 0.1 Org-005 <0.1 130575-1 <0.1(|<0.1 LCS-1 105%
Methoxychlor ma/kg 0.1 Org-005 <0.1 130575-1 <0.1||<0.1 [NR] [NR]
Surrogate TCMX % Org-005 99 130575-1 102||100||RPD:2 LCS-1 99%
Envirolab Reference: 130575 Page 16 of 23
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Client Reference:

84897, Sydney University

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Sm# Recovery
Organophosphorus Base Il Duplicate ll%RPD
Pesticides
Date extracted - 06/07/2 130575-1 06/07/2015]|06/07/2015 LCS-1 06/07/2015
015
Date analysed - 06/07/2 130575-1 06/07/2015||06/07/2015 LCS-1 06/07/2015
015
Azinphos-methyl mg/kg 0.1 Org-008 <0.1 130575-1 <0.1]|]<0.1 LCS-1 102%
(Guthion)
Bromophos-ethyl mg/kg 0.1 Org-008 <0.1 130575-1 <0.1||]<0.1 [NR] [NR]
Chlorpyriphos mg/kg 0.1 Org-008 <0.1 130575-1 <0.1||<0.1 LCS-1 123%
Chlorpyriphos-methyl mg/kg 0.1 Org-008 <0.1 130575-1 <0.1]]<0.1 [NR] [NR]
Diazinon mg/kg 0.1 Org-008 <0.1 130575-1 <0.1]|<0.1 [NR] [NR]
Dichlorvos mg/kg 0.1 Org-008 <0.1 130575-1 <0.1(|<0.1 LCS-1 88%
Dimethoate ma/kg 0.1 Org-008 <0.1 130575-1 <0.1]|<0.1 NR] INR]
Ethion ma/kg 0.1 Org-008 <0.1 130575-1 <0.1||<0.1 LCS-1 126%
Fenitrothion mg/kg 0.1 Org-008 <0.1 130575-1 <0.1]|<0.1 LCS-1 109%
Malathion mg/kg 0.1 Org-008 <0.1 130575-1 <0.1||]<0.1 LCS-1 80%
Parathion mg/kg 0.1 Org-008 <0.1 130575-1 <0.1(]<0.1 LCS-1 106%
Ronnel mg/kg 0.1 Org-008 <0.1 130575-1 <0.1]]<0.1 [NR] [NR]
Surrogate TCMX % Org-008 99 130575-1 102||100||RPD:2 LCS-1 102%
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Sm# Recovery
PCBsin Soil Base |l Duplicate Il %RPD
Date extracted - 06/07/2 130575-1 06/07/2015]|06/07/2015 LCS-1 06/07/2015
015
Date analysed - 06/07/2 130575-1 06/07/2015]|06/07/2015 LCS-1 06/07/2015
015
Aroclor 1016 mg/kg 0.1 Org-006 <0.1 130575-1 <0.1]|<0.1 INR] INR]
Aroclor 1221 mg/kg 0.1 Org-006 <0.1 130575-1 <0.1|]<0.1 [NR] [NR]
Aroclor 1232 mg/kg 0.1 Org-006 <0.1 130575-1 <0.1]|<0.1 [NR] [NR]
Aroclor 1242 mg/kg 0.1 Org-006 <0.1 130575-1 <0.1||]<0.1 [NR] [NR]
Aroclor 1248 mg/kg 0.1 Org-006 <0.1 130575-1 <0.1|]<0.1 [NR] [NR]
Aroclor 1254 ma/kg 0.1 Org-006 <0.1 130575-1 <0.1|<0.1 LCS-1 128%
Aroclor 1260 mg/kg 0.1 Org-006 <0.1 130575-1 <0.1||<0.1 NR] INR]
Surrogate TCLMX % Org-006 99 130575-1 1021|100||RPD:2 LCS-1 91%
Envirolab Reference: 130575 Page 17 of 23
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Client Reference:

84897, Sydney University

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Sm# Recovery
Acid Extractable metals Base Il Duplicate ll%RPD
in soll
Date digested - 06/07/2 130575-1 06/07/2015 || 06/07/2015 LCS-1 06/07/2015
015
Date analysed - 06/07/2 130575-1 06/07/2015||06/07/2015 LCS-1 06/07/2015
015
Arsenic mg/kg 4 Metals-020 <4 130575-1 <4||<4 LCS-1 102%
ICP-AES
Cadmium mg/kg 0.4 Metals-020 <0.4 130575-1 <0.4||<0.4 LCS-1 96%
ICP-AES
Chromium mag/kg 1 Metals-020 <1 130575-1 14]|12||RPD: 15 LCS-1 98%
ICP-AES
Copper mg/kg 1 Metals-020 <1 130575-1 32]|23||RPD:33 LCS-1 96%
ICP-AES
Lead ma/kg 1 Metals-020 <1 130575-1 18]||15||RPD: 18 LCS-1 92%
ICP-AES
Mercury mag/kg 0.1 Metals-021 <0.1 130575-1 <0.1||]<0.1 LCs-1 76%
CV-AAS
Nickel mg/kg 1 Metals-020 <1 130575-1 10||9||RPD: 11 LCS-1 93%
ICP-AES
Zinc mag/kg 1 Metals-020 <1 130575-1 41||34||RPD: 19 LCS-1 96%
ICP-AES
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
St Recovery
Misc Soil - Inorg Base Il Duplicate ll%RPD
Date prepared - 06/07/2 130575-1 06/07/2015 || 06/07/2015 LCS-1 06/07/2015
015
Date analysed - 06/07/2 130575-1 06/07/2015 || 06/07/2015 LCS-1 06/07/2015
015
Total Phenolics (as mg/kg 5 Inorg-031 <5 130575-1 <5]|<5 LCS-1 101%
Phenol)
QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
VTRH(C6-C10)/BTEXNin Base + Duplicate + %RPD
Soil
Date extracted - [NT] [NT] 130575-2 06/07/2015
Date analysed - [NT] [NT] 130575-2 06/07/2015
TRHCsé - Co mg/kg [NT] [NT] 130575-2 101%
TRHCs - C10 mg/kg [NT] [NT] 130575-2 101%
Benzene mg/kg [NT] [NT] 130575-2 99%
Toluene mg/kg [NT] [NT] 130575-2 100%
Ethylbenzene mg/kg [NT] [NT] 130575-2 100%
m+p-xylene mg/kg [NT] [NT] 130575-2 102%
0-Xylene mg/kg [NT] [NT] 130575-2 99%
naphthalene mg/kg [NT] [NT] [NR] [NR]
Surrogate aaa- % [NT] [NT] 130575-2 93%
Trifluorotoluene
Envirolab Reference: 130575 Page 18 of 23
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Client Reference:

84897, Sydney University

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
svTRH (C10-C40)in Soil Base +Duplicate + %RPD
Date extracted - [NT] [NT] 130575-2 07/07/2015
Date analysed - [NT] [NT] 130575-2 07/07/2015
TRHC10 - Cua mg/kg [NT] [NT] 130575-2 89%
TRHC15 - C28 mg/kg INT] [NT] 130575-2 #
TRHC2 -C3s mg/kg [NT] [NT] 130575-2 #
TRH>C10-C16 mg/kg [NT] [NT] 130575-2 89%
TRH>C16-Ca mg/kg [NT] [NT] 130575-2 #
TRH>Cx-C40 mg/kg INT] INT] 130575-2 #
Surrogate o-Terphenyl % [NT] [NT] 130575-2 104%
QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
PAHsin Soil Base + Duplicate + %RPD
Date extracted - [NT] [NT] 130575-2 07/07/2015
Date analysed - [NT] [NT] 130575-2 07/07/2015
Naphthalene mg/kg [NT] [NT] 130575-2 105%
Acenaphthylene mg/kg [NT] [NT] [NR] INR]
Acenaphthene mg/kg [NT] [NT] [NR] [NR]
Fluorene mg/kg [NT] [NT] 130575-2 94%
Phenanthrene mg/kg [NT] [NT] 130575-2 108%
Anthracene mag/kg [NT] [NT] [NR] [NR]
Fluoranthene mg/kg [NT] [NT] 130575-2 #
Pyrene mg/kg [NT] [NT] 130575-2 #
Benzo(a)anthracene mg/kg [NT] [NT] [NR] INR]
Chrysene mag/kg [NT] [NT] 130575-2 133%
Benzo(b,j+k)fluoranthene mg/kg [NT] [NT] [NR] [NR]
Benzo(a)pyrene mg/kg [NT] [NT] 130575-2 #
Indeno(1,2,3-c,d)pyrene mg/kg [NT] [NT] [NR] [NR]
Dibenzo(a,h)anthracene mg/kg [NT] [NT] [NR] [NR]
Benzo(g,h,i)perylene mg/kg [NT] [NT] [NR] INR]
Surrogate p-Terphenyl-d14 % [NT] [NT] 130575-2 91%
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Client Reference:

84897, Sydney University

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
Organochlorine Pesticides Base + Duplicate + %RPD
in soil
Date extracted - [NT] [NT] 130575-2 06/07/2015
Date analysed - [NT] [NT] 130575-2 06/07/2015
HCB mg/kg [NT] [NT] INR] INR]
alpha-BHC mglkg [NT] [NT] 130575-2 103%
gamma-BHC mg/kg [NT] [NT] [NR] [NR]
beta-BHC mglkg [NT] [NT] 130575-2 97%
Heptachlor mg/kg [NT] [NT] 130575-2 101%
delta-BHC mag/kg [NT] [NT] [NR] [NR]
Aldrin mg/kg [NT] [NT] 130575-2 107%
Heptachlor Epoxide mg/kg [NT] [NT] 130575-2 102%
gamma-Chlordane mg/kg [NT] [NT] [NR] INR]
alpha-chlordane ma/kg [NT] [NT] [NR] INR]
Endosulfanl mg/kg [NT] [NT] [NR] INR]
pp-DDE mg/kg [NT] [NT] 130575-2 100%
Dieldrin mg/kg [NT] [NT] 130575-2 104%
Endrin mg/kg [NT] [NT] 130575-2 103%
pp-DDD mg/kg [NT] [NT] 130575-2 107%
Endosulfanll mg/kg [NT] [NT] [NR] INR]
pp-DDT mg/kg [NT] [NT] [NR] [NR]
Endrin Aldehyde mg/kg [NT] [NT] [NR] INR]
Endosulfan Sulphate mg/kg [NT] [NT] 130575-2 100%
Methoxychlor mg/kg [NT] [NT] [NR] [NR]
Surrogate TCMX % [NT] [NT] 130575-2 95%
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Client Reference:

84897, Sydney University

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
Organophosphorus Base + Duplicate + %RPD
Pesticides
Date extracted - [NT] [NT] 130575-2 06/07/2015
Date analysed - [NT] [NT] 130575-2 06/07/2015
Azinphos-methyl (Guthion) mg/kg [NT] [NT] 130575-2 95%
Bromophos-ethyl mag/kg [NT] [NT] [NR] [NR]
Chlorpyriphos mg/kg [NT] [NT] 130575-2 114%
Chlorpyriphos-methyl mg/kg [NT] [NT] [NR] INR]
Diazinon mg/kg [NT] [NT] [NR] INR]
Dichlorvos mag/kg [NT] [NT] 130575-2 90%
Dimethoate mg/kg [NT] [NT] [NR] [NR]
Ethion mg/kg [NT] [NT] 130575-2 106%
Fenitrothion mag/kg [NT] [NT] 130575-2 104%
Malathion mg/kg [NT] [NT] 130575-2 7%
Parathion mg/kg [NT] [NT] 130575-2 98%
Ronnel mg/kg [NT] [NT] [NR] INR]
Surrogate TCMX % [NT] [NT] 130575-2 99%
QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
PCBsin Sail Base + Duplicate + %RPD
Date extracted - [NT] [NT] 130575-2 06/07/2015
Date analysed - [NT] [NT] 130575-2 06/07/2015
Aroclor 1016 mag/kg [NT] [NT] [NR] [NR]
Aroclor 1221 mg/kg [NT] [NT] [NR] INR]
Aroclor 1232 mg/kg [NT] [NT] [NR] INR]
Aroclor 1242 mg/kg [NT] [NT] [NR] [NR]
Aroclor 1248 mg/kg [NT] [NT] [NR] INR]
Aroclor 1254 mg/kg [NT] [NT] 130575-2 123%
Aroclor 1260 mag/kg [NT] [NT] [NR] [NR]
Surrogate TCLMX % [NT] [NT] 130575-2 93%
QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
Acid Extractable metalsin Base + Duplicate + %RPD
soil
Date digested - [NT] [NT] 130575-2 06/07/2015
Date analysed - [NT] [NT] 130575-2 06/07/2015
Arsenic mg/kg [NT] [NT] 130575-2 97%
Cadmium mag/kg [NT] [NT] 130575-2 97%
Chromium mg/kg [NT] [NT] 130575-2 97%
Copper mg/kg [NT] [NT] 130575-2 125%
Lead mg/kg [NT] [NT] 130575-2 96%
Mercury mag/kg [NT] [NT] 130575-2 85%
Nickel mg/kg [NT] [NT] 130575-2 106%
Zinc mg/kg [NT] [NT] 130575-2 105%
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Client Reference: 84897, Sydney University

Report Comments:
Total Recoverable Hydrocarbons in soil: # Percent recovery is not possible to report as the
high concentration of analytes in the sample/s have caused interference.

PAH_S: # Percent recovery is not possible to report as the high concentration of analytes in the sample/s
have caused interference.

Asbestos: A portion of the supplied samples were sub-sampled for ashestos analysis according to Envirolab procedures.
We cannot guarantee that these sub-samples are indicative of the entire sample. Envirolab recommends supplying
40-50g of sample in its own container.

OC/OP/PCB's in so0il:PQL has been raised due to interference from analytes(other than
those being tested) in the sample/s.

Asbestos ID was analysed by Approved Identifier: Paul Ching

Asbestos ID was authorised by Approved Signatory: Paul Ching

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested

NA: Test not required RPD: Relative Percent Difference NA: Test not required

<: Less than >: Greater than LCS: Laboratory Control Sample
Envirolab Reference: 130575 Page 22 of 23
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Client Reference: 84897, Sydney University

Quality Control Definitions

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

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

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

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

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

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency
to meet or exceed NEPM requirements. All samples are tested in 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 THTSs, every effort will be made to analyse
within the THT or as soon as practicable.
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USYD- NEW ADMINISTRATIVE BUILDING(F23) AND
EXTENSION TO CARSLAW BUILDING (F07)

1.0 INTRODUCTION

Golder Associates (Golder) has been engaged by the University of Sydney - Campus Infrastructure and
Services team (CIS) to undertake a geotechnical desktop study for a proposed new administrative building
(F23 building) and an extension of the existing Carslaw building (FO7 extension).

This desktop study was carried out in general accordance with Golder proposal Ref.
P1520860 001 P_Rev 0 dated 15 January 2015.

Both projects are located within the Darlington Campus of the University of Sydney. The F23 building is
being constructed to co-locate and consolidate administrative functions. It is going to be constructed on an
area currently used for car parking (Figure 1) and is likely to include two basement levels.

Figure 1: The site of proposed building F23 Figure 2: The site of the FO7 extension

The FO7 extension will be used to co-locate the schools of Molecular Bio-Science and Biological Sciences
(Figure 2). The extension to the existing Carslaw building is likely to include one basement level.

1.1 Scope of Work

The purpose of this geotechnical desktop study is to provide a review of available information relating to the
existing site conditions to assist further planning and design development. The following scope of work has
been completed:

m A review of available geological and topographical information for the site, including previous
geotechnical reports, provided by CIS, and hydrogeological information.

m Asite visit by a senior geotechnical engineer (Jamie Mcllquham).

m Areview of documented location of major utility services in the project area obtained from a Dial Before
You Dig enquiry.

m A preliminary assessment of the potential for Acid Sulfate Soil (ASS) using ASS risk maps (ASRIS,
2015).

m Areview of available groundwater bore information in the study area.
m A search of dangerous goods records through WorkCover.
m A review of the contamination land records and environmental protection licence information.

m Anassessment of anticipated subsurface materials and their likely geotechnical properties.
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2.0 DESK STUDY INFORMATION

2.1  Site Location and Physical Description

The F23 building and FO7 extension sites are located in Camperdown, Sydney within the Darlington Campus
of the University of Sydney at the intersection of City Road and Eastern Avenue (Figure 3).

Figure 3: Locality of the study area: FO7 and F23 Project sites.

The study area for the FO7 extension is currently a planted area with large trees, which is bounded by the
Carslaw Building to the north, City Road to the south, Barff Road to the east and Eastern Avenue to the
west. The Keith Murray footbridge over City Road is located at the southwest corner of this area. The site for
the FO7 extension is generally flat with the ground surface generally sloping from north-west down to the
south-east from approximately RL 35.5 m AHD to RL 33 m AHD over a length of about 40 m (USYD, 2013 &
2014).

The study area for the proposed F23 building is bounded by a road and the Madsen Building to the north, a
vehicle access road to the east, City Road to the south, and Fisher Road and St. Paul's Oval to the west.
The site for proposed building F23 is generally flat with the natural topography sloping from south-east down
to the north-west from approximately RL 35 m AHD to RL 33 m AHD over a length of about 70 m (Site
Survey Plan). The area is also scattered with eight medium to large trees along the walkways.

From a broader scale the study areas appear to be located on a ridge line with approximately north-south
alignment.

2.2 Geology, Subsurface profile and Hydrogeology

2.2.1 Geology

The Geological Survey of NSW 1:100,000 map (Geological Series Sheet 9130, Edition 1, 1983) indicates
that the site is underlain by Ashfield Shale, consisting of black to dark-grey shale and laminite with
frequent sideritic clay ironstone bands. Weathering of the shale tends to produce a reddish/brown clay soill,
often with poor drainage. These clay soils are usually reactive with an appreciable shrink-swell capacity
when subjected to moisture variation (Howard, 1969).

Geological features in Sydney Basin typically include north-east to south-west trending faults and joint
swarms that vary between about 50-80 m in width and Tertiary Age west to east oriented igneous dykes
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(Och et al., 2004). The joint swarms consist of rock mass zones of relatively closer jointing than the generally
widely spaced jointing of the surrounding rockmass.

The fault zones are known to comprise of much closer-jointing, shearing and measurable displacement of
few metres at specific intervals resulting in fragmented, broken and clayey very poor quality rockmass.

The dykes are generally basaltic in composition and range from a few centimetres to up to 6 metres wide.
Where dykes are encountered at shallow depth they are characterised by extremely weathered, low strength
rock and clay together with more fractured surrounding rockmass caused by the intrusion.

No major geological structures, such as dykes, faults or folds are shown at the site. The nearest dykes
recorded on the map are located over 1 km to the north east of the site trending from north-west to south-
east.

The previous geotechnical investigation by JK Group (JK, 2012) and our site observations (refer Section 3)
also indicate that Ashfield Shale is present at locations close to the proposed project sites.

2.2.2 Subsurface Profile

We anticipate that the site will have a relatively thin surficial fill layer associated with ground surface levelling,
backfilling structures and construction of road and pavement areas. As the University has operated over a
significant length of times and buildings in the area are of different ages, there may be different fills over the
study area.

The fill materials may be underlain by residual soils associated with the shale. Typically fill is anticipated to
comprise silty clay soils, and possibly road base materials below paved areas (JK, 2012). The shale bedrock
is expected to be encountered at less than 4 m depth below ground surface, as suggested by design
drawings for the footbridge over City Road (GHD, 2006). The shale encountered in previous investigations,
at St Paul’'s College approximately 50-70 m north-west of the Area F23, showed a significant depth of
weathering. Approximately the upper 5 to 10 m of the shale bedrock was recorded as extremely to distinctly
weathered. The weathered shale was reported as mostly extremely low to very low strength, increasing to
medium to high strength at depths of approximately 15 m below existing ground level (JK, 2012).

Based on published data, shale bedrock is anticipated to comprise near horizontal bedding planes, sub-
vertical joints with at up to 90° to the horizontal, and joints with 30-60° to the horizontal with South-West or
North-East dip direction (Bertuzzi & Pells, 2002). The JK Group investigation (JK, 2012) found that the
structure of the shale bedrock comprised near horizontal bedding planes, joints at up to 90° to the horizontal
and clay and extremely weathered seams.

The published geology and JK Group (JK, 2012) information is consistent with the records of a registered
Groundwater Well (GW110247), located 250 m south-west of the site, which recorded shale bedrock at a
depth of 4.5 m. Shale bedrock (Class V) was also inferred at 2 to 3 m depth at the location of the USYD
footbridge (GHD, 2006).

2.2.3 Hydrogeology

The JK Group (JK, 2012) report indicates that the groundwater level around the study areas is likely to be
around RL 24 m AHD (i.e. approximately 8 to 10 m below the existing ground level).

The nearest groundwater bore licensed by NSW Office of Water (GW110247) is located 250 m south-west of
the site. In this bore, the upper water bearing zone was located at 22 m depth below the ground level at the
well location.

2.3 Services

To assess the potential presence of services close to the site, we have completed a Dial Before You Dig
enquiry. The information obtained identified the following utilities which may be affected by the proposed
basement excavations:

-
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F23 Building:

m A main Telstra cable runs across the F23 project site from Fisher Road near the Gate Keepers Lodge
(see Figure 3) to the Madsen Building.

m  An Ausgrid conduit has been installed along the walkway to the south of Area F23.

FO7 Extension:

m Telstra and Optus fibres run along the northern boundary of Area FO7 and the pedestrian walkway to
the west of the area.

m  Ausgrid conduits have been installed along the north-west corner of this area and the walkway to the
west.

A brick sewer line is located to the south-west of Area FO7, which crosses City Road and Eastern Avenue.
There are also underground cables for traffic signals at the intersection of Eastern Avenue and City Road.

2.4 Acid Sulfate Soils

The Australian Soil Resource Information System (ASRIS), maintained by CSIRO, shows the ASS risk in the
study areas is Class C4 ‘Extremely Low Probability/Low Confidence’ with ‘No Known Occurrence’ (ASRIS
2015). This is consistent with the location of the site and the published geology of the area. ASS is usually
formed within waterlogged conditions in low lying areas (typically below RL 5 m AHD).

2.5 Regulatory Agency Records Searches

251 NSW Environment Protection Authority

A search of online records held by the NSW Environment Protection Authority (EPA) was undertaken. The
search findings are presented below.

252 CLM Act Notices

An on-line search on 18 February 2015 of the EPA’s “Record of Notices” issued under the Contaminated
Land Management Act 1997 (the CLM Act) did not identify the project sites as being subject to current or
prior notices. One premise within Camperdown was identified as having a former notice issued under the
provisions of the CLM Act. The premise, located approximately 1.5 km to the west, is considered to have a
low potential to impact on the project sites.

253 Notifications under Section 60 of the CLM Act

The NSW EPA maintains a "List of NSW contaminated sites notified to the EPA" under Section 60 of the
CLM Act. Sites on this list indicate that the notifiers consider that the sites are contaminated and warrant
reporting to EPA. The contamination at the site may or may not be significant enough to warrant regulation
by the EPA and the EPA reviews relevant site information before making a determination as to whether or
not the site warrants regulation. An online search for NSW sites near to the proposed project sites was
performed on 18 February 2015.

Two premises in Camperdown and four premises in Newtown were identified as having current or former
notices issued under the provisions of the CLM Act. These premises, located approximately 0.8 to 1.5 km
from the project sites, are considered to have a low potential to impact on the project sites.

254 EPLs under the POEO Act

The NSW EPA maintains a public register of premises subject to an Environment Protection Licence (EPL)
under the Protection of the Environment Operations Act 1997. An online search for premises in the
Camperdown and Darlington was performed on 18 February 2015. The result of the search, limited to
premises within 1 km of the site, is presented in the table below.

-
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Table 1: EPL Search Results

Premises

Distance and
direction from site

(approx.)

Licence status

Sydney South West Area Health Service, Missenden Road, | 750 m NW No longer in force
Camperdown

Intec Ltd, Building JO1, Maze Crescent, the University of 150 m SW No longer in force
Sydney, Darlington

John Holland Pty Ltd, Corner Codrington and Abercrombie | 350 m S Surrendered

Street, Darlington

It is considered that the premises identified in the search would not impact on the site.

2.6 Notified Dangerous Goods

A search of the WorkCover NSW files for records relating to historical storage of Dangerous Goods at the
site was requested by Golder on 16 February 2015. WorkCover NSW advised that a search of their Stored
Chemical Information Database (SCID) and microfiche records did not locate any records relating to the site.
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3.0 SITE WALKOVER

We visited the site on 26" February 2015. During the site visit, we inspected the general area of each
proposed structure, as well as the basement of the Carslaw building and the car park basements below the
New Law Building. Observations from the site walkover are summarised in Table 2, below.

Table 2: Site Walkover Observations

Location Observations

In general, the Madsen Building appears in good condition compared to other buildings of
similar inferred age within the University, with no obvious signs of structural cracking identified
during the site walkover.

The building has a one level basement that in some areas has signs of groundwater having
Madsen | entered the building. Additional drainage has been provided in some of these areas (e.g.
Building sump pump).

The building contains vibration sensitive equipment, such as electron microscopes. During the
site walkover, a University representative indicated that even low levels of vibration (i.e. doors
slamming) can cause issues in the operation of this equipment.

The site walkover included inspections of the three level basement car park of the building.
The retention system used was observed to be concrete soldier piles with shotcrete infill
panels.

In one part of the western wall of the 2nd basement level, shotcrete had been removed,
exposing weathered shale rock, inferred to be Class IV shale (Figure 4).

Groundwater inflow was observed to be occurring in some locations, this tended to be
associated with joints in shotcrete infill and between shotcrete and piles (Figure 4).

!"[ :m - }; 3 s

New Law
Building
Car Park

Figure 4: Observations in lower basement car park of New Law Building

We did not enter the Carslaw Building during the walkover survey, although observations were
made of an existing retaining wall at its southern end. This wall has moved slightly (up to
Carslaw | about 10 mm at movement joints) and is approximately 4 m high.

Building In general the Carslaw Building appeared to be in reasonable condition, with no obvious signs

of structural cracking noted during the walkover survey.
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4.0 DISCUSSION

Based on the available information, we present the following key geotechnical and geological issues for
consideration in planning and further design development:

Excavation:

m Construction of the proposed basements may involve an excavation up to 6 to 7 m below existing
ground levels. The excavation materials are likely to comprise fill, residual soil and variably weathered
shale bedrock.

m Subgrade conditions may be poor, with fill materials and high plasticity clays likely to be present on the
site. There may be a need for a suitable working platform to be constructed to allow construction plant
to traffic the area during development.

m There is vibration sensitive equipment in the Madsen Building. The selection of excavation equipment
may need to consider low vibration options. Alternatively, construction could be completed when the
equipment is being maintained or is not in use.

m Excess spoil for offsite disposal will need to be classified in accordance with the Waste Classification
Guidelines Part 1: Classifying Waste (EPA November 2014).

Groundwater Management

m Perched groundwater could potentially flow through the fill, residual or extremely weathered shale
profile. This will need to be considered in design of excavations and retention systems. Dewatering
may be required for both temporary and permanent excavations.

m The volume of groundwater flow depends on recent weather conditions, the nature of defects within the
bedrock, topography and elevation. Groundwater level may also vary due to prevailing weather
condition and rainfall, and also future development around the site.

Retention and Foundation Systems

m Temporary and permanent retention systems for excavations should be designed and constructed so
that acceptable ground movements result. The retention design would need to assess impact of ground
movements on nearby structures, services and roads.

m  Mature trees located close to the proposed structures are to be retained. The potential impact of these
trees on shallow foundations and retaining walls will need to be assessed. The potential impact of
smaller trees that are removed over the footprint of the structures will also need to be assessed.

m Forthe FO27 extension, the design of the connection between old and new structures will need to
consider the potential for differential movement occurring between the structures.

Additional Geotechnical Investigation

In order to inform and optimise design development and manage geotechnical risk associated with the
proposal developments construction, we recommend the following:

m The borehole information for the footbridge over City Road is found. This may well include information
that will be useful in the design of the FO7 extension and may reduce the cost of further geotechnical
investigations.

m That additional geotechnical and environmental investigations are completed at the locations of the
proposed structures. These should be used to confirm the site subsurface conditions and to enable
recovery of soil and groundwater samples. Golder is available to scope and carry out a detail design
intrusive geotechnical investigation, as required.

-
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6.0 LIMITATIONS

Your attention is drawn to the following limitations, which must be read in conjunction with this report.

This Document has been provided by Golder Associates Pty Ltd (“Golder”) subject to the following
limitations:

This Document has been prepared for the particular purpose outlined in Golder’s proposal and no
responsibility is accepted for the use of this Document, in whole or in part, in other contexts or for any other
purpose.

The scope and the period of Golder’s Services are as described in Golder’s proposal, and are subject to
restrictions and limitations. Golder did not perform a complete assessment of all possible conditions or
circumstances that may exist at the site referenced in the Document. If a service is not expressly indicated,
do not assume it has been provided. If a matter is not addressed, do not assume that any determination has
been made by Golder in regards to it.

Conditions may exist which were undetectable given the limited nature of the enquiry Golder was retained to
undertake with respect to the site. Variations in conditions may occur between investigatory locations, and
there may be special conditions pertaining to the site which have not been revealed by the investigation and
which have not therefore been taken into account in the Document. Accordingly, additional studies and
actions may be required.

In addition, it is recognised that the passage of time affects the information and assessment provided in this
Document. Golder’s opinions are based upon information that existed at the time of the production of the
Document. It is understood that the Services provided allowed Golder to form no more than an opinion of the
actual conditions of the site at the time the site was visited and cannot be used to assess the effect of any
subsequent changes in the quality of the site, or its surroundings, or any laws or regulations.

Any assessments made in this Document are based on the conditions indicated from published sources and
the investigation described. No warranty is included, either express or implied, that the actual conditions will
conform exactly to the assessments contained in this Document.

Where data supplied by the client or other external sources, including previous site investigation data, have
been used, it has been assumed that the information is correct unless otherwise stated. No responsibility is
accepted by Golder for incomplete or inaccurate data supplied by others.

Golder may have retained sub-consultants affiliated with Golder to provide Services for the benefit of Golder.
To the maximum extent allowed by law, the Client acknowledges and agrees it will not have any direct legal
recourse to, and waives any claim, demand, or cause of action against, Golder’s affiliated companies, and
their employees, officers and directors.

This Document is provided for sole use by the Client and is confidential to it and its professional advisers. No
responsibility whatsoever for the contents of this Document will be accepted to any person other than the
Client. Any use which a third party makes of this Document, or any reliance on or decisions to be made
based on it, is the responsibility of such third parties. Golder accepts no responsibility for damages, if any,
suffered by any third party as a result of decisions made or actions based on this Document.

-
13 March 2015 Golder
Report No. 1520860_001_R_Rev0 9 Associates



USYD- NEW ADMINISTRATIVE BUILDING(F23) AND
EXTENSION TO CARSLAW BUILDING (F07)

Report Signature Page

GOLDER ASSOCIATES PTY LTD

e, BN

Jamie Mcllguham
Senior Geotechnical Engineer

SZ/IDM:SPD/sz

A.B.N. 64 006 107 857
Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation.

\\golder.gds\gap\sydney\jobs\geo\2015\1520860 sydney_uni_desk_study\correspondence out\1520860_001_r_rev0 sydney university - desktop study for buildings f07 and f23.docx

13 March 2015 Gﬂ[lil‘."r
Report No. 1520860_001_R_Rev0 10 @Msucmms



Africa + 27 11 254 4800
Asid + 86 21 6258 5522
Auslralasia + 51 3 BBG2 3500
Europs +356 21 42 30 20

North Amernica #1800 275 3281
Soulh Amanca +355-21 500

solutions@goldencom
wiww.goldar com

Golder Associates Pty Ltd

124 Pacific Highway

St. Leonards, New South Wales 2065
Australia

T: +61 2 9478 3900

= Golder

Associates






.+
LEND LEASE BUILDING PTY LIMITED | ABN 97 000 098 162 Lend Lease
e S e e — — 1]

UNIVERSITY OF SYDNEY
F23 ADMINISTRATION

BUILDING

CONTAMINATED SOIL AND
WATER MANAGEMENT PLAN

1/04/2016 | RI%ON No: 1







Plan Revision Status

Revision )
Date (in numbers) Purpose and Summary of Amendments Reviewed by Approved by

1/04/2016 1 Initial Draft RY MM

*Note that all printed paper/hard copies of this document and related procedures are uncontrolled. The controlled copy of this document is
found either in Project Web, within the Project Management Plan section, or other project specific database/server approved by the
Regional EHS Manager.

PAGE 2



YTAVINOT J1vaansst 0T ANSSI g1
) 10 ¢ afed NV1d LNFWIOVNVIN 43LYM ANV 110S d3LVYNINVINOD

‘sainpadoid pue suondo [esodsip Jo Juswieas ‘asnal areudoidde ayeuiwou [jIm pue synsal 1sa) ajdwes ay)
U0 paseq Aiessadau ale SUONJL [eIpawal JayuUNy ji SUIWISISP [|IM (SanLoyINe JueAS|al Jo/pue [auuosiad aJIS J0Iuas g7 Yum UoSel| ul) ISIfe10adsS [elusWUOIAUT paleulwou ayl /.
*1afeueW UONONNSU0D g7 8yl Aq pasiApe se (Jueynsuod e Ajrensn) 1sijeroads [eluswuoliaus paljifenb Ajgreudoidde ue Ag 1no palred aq o) si [euarew 10adsns ayp Jo bujdwes -9
‘Aus 0}
Joud Bunum ur uanib ag pinoys [eaoidde Jo a1l sdueRIea|d Vv “1SI[eIdads [ejuswuoliAua palifenb syl Aq peniwlad A|ssaldxa ssajun eale papealieq ay) Jalua leys uosiad oN G
*3|qealdde Ji sjqissod se uoos se palynou aq pinoys sanuoyine Alojejnbas seudoidde ayl v
“uolfeuIWRIU0I By
10 9pIs puimdn ay) 0) BaJe YIoMm Yy} a1endeAT :aloN ‘d|qissod Ji Jalleq paldala ayi pue [eliaTew 10adsns ay) Usamiaq WQT YIM ‘Seale ajelpaiwi sy} a1e|os! 0) Sapealleq10ai3 '€ ‘SaINSBa
(1aBeuely 21IS ‘1abeue| UONINAISUOD ‘UBWSI0S [2JAUSS) ‘I0TRUIPI00D SHI) aAlBIUSSaIdal g1 B 10BIU0D 7 [0JU0D BMIS
*AjoreIpaLuLUI YI0M JO BaJe B} 81eNJeAS pUB }IOM 3sea) T

“pamoj|o} aq 1snwi [02010.d Buimojjoy
a1 ‘UOITRUILLIRIUOD JO UBa]d 8 0] Panaljaq alis ay) Jo Bale Uk Ul SaNiAlde uoneArdxa Bulinp pasodxa / paisnodsip ale JarempunolB Buipnjoul sfelatew snopiezey 1o 91xo) palaadsns ||

[020104d puly pajoadxaun

:pajoeus

3 1snw [09030.d BUIMO|0} Y PBIBIUNOIUS J| "SYIOM [IAID PUB UOITeARIXS 3)IS 8y} BuLinp palaiunodus aq Aew [euarew pareuiweluod Ajrenusiod Jey ajqissod si 11 ‘paredionue jou ybnoyyy
ArenQ Javem sule pue ysai Joj saullaping AufenQ Jatep pue MeN pue uelfenisny (000z) 003ZNY aouepINg

SaInsea\ (UoneuIlWRIUI0) 8)IS JO JUBWISSASSY) U0NI910.d [eluawuoiiAug [euoneN (666T) OdaN |/ SPIepuelS

'SpUNOdLLI0) 3|RJOA-IUBS PUE S|ITEJOA-UON — [I0S PeTeUIL_IU0D) Al[enusiod Jo uoneBnsau] pue Buiidwes aus o1 aping 266T:z8ySy | | UCHRISIBaT Ao)
‘uonreluawnoop areudoidde Inoyum Jarempunolb Jo [10S pareulwriuod Jo [esodsip areudoiddeu; e
*10)d3981 9AIISUSS ® 0} UOITRUIWLRIUOI JO 82.n0S B Bupjul| YduaJ] 921AI8s  Se yans Aemyjed uonelBiw JueuILBIUOD B JO UOIeaId [RIUSPIDYY e
‘skemiarem
Juadelpe Se yans s101dadal aAIlISUSS 0] SJUBUILEIL0D JO UoNeBil 8)IS-1Jo/uo Jaya Ul S)Nsal Jey SYIom A9 Bulinp Jaiempunoib 1o S|I0S paleullweluod Jo abelols 1081100U] e —
"S3U2UBJI 8IIAIS JO UOIRLLIO) JO S|I0S PaeullBIu0d JO UOeARIXS XN 8y} Bulinp Jarempunoif 1o sinodea ‘s|ios pajeulleiuod 0} SI0JIRAUO0I JO SIB)IOM YIS Jo ainsodxg e -SHS!
:uonoNASU0d Bulinp $82In0s sl Ay 8y} aq 0} paloadxa ai0jaiay) ale saniAnde Buimo|jo} ayL
"MO| SI 91IS 8} e UoIeUILEIU0I Jaiempunolb 1o jpue |10s 1o} [enualod ay |
"eaJe Juawdojanapal pasodoid ay) uiynm Jarempunolf /s|10S paleulleiuod Aue yiim pateloosse SySi Uifeay Uewny pue [euswuoliAug aininy [enualod asiwiuiw 0] e
"sauapind [ejuawiuoAUS pue sjuswalinbal AloreinBal ‘uoielsifa) alels aA198(q0

1URAS]3] UIIM 80UBPIODIR Ul 3)IS-0 10} J0 S)IS U 8SN-al Jaylia 1o} ajqenns Juswidojarapal pasodoid ay) Jo unidioo; sy UIYIM Ja1empunolf/s|ios pareuileluod Aue Jspusio] e
"SYJOM UOII2NJISUOD JO LoNijowap ay) BuLinp palsiunodus ag Aew ey ease Juswidojansp pasodoid ay) uiyim Jarempunoil Jo /pue S|ios pateulweluod Aue aAowal pue AJnuspio] e

‘painseall ale Sa0UBPaadXa JI pajuswa|dwi aq Aew Teyr sainseaw Aouabunuod

pue ‘seale pajdaye Ajrenualod Uo SaNIANIR UONINIISUOI JO S1ordWi BY) JO JUBWSSASSE Sajqeus eyl welfioid Burioyuow e ‘SaniARde UuonINISU0d JueAs|al Bulinp pajuswajdwi aq :9doag

0] Sainseaw uoefnw sauyap 1| -aseyd uonaniisuod ay) Buunp Apeudoidde pabeuew are pasiunodus Ji ‘sfelialew asay) eyl ainsua 0] ade|d ul ase sainseaw Asuabunuod areudoidde
S|relap Ueld uonejuawadul Juswabeuew JsleA\ % (I0S UoTeuILRIu0) Sy 193(0id SIY) 10} SHIom Jo 8d0ds ay apISINO SI Jarempunolf Jo/pue S|I0S pateullieIu0d Aue JO UonieIpawa. IS|IYM

NV'1d INIFWNIFOVNVIA 431V B 110S AILVNINYLINOD

ISea] pua
~tli—



YTAVINOT J1vaansst 0T ANSSI g1
/10 17 abed NV1d LNFWIOVNVIN 43LYM ANV 110S d3LVYNINVINOD

'1'8 78 £'8 SHND [edIsAyd 10§ SPOYIBIA 79 SUBBN Buip|ing 77 8u) yim Ajdwiod o) a1 sjouod ||y

"pasn aq 1snw (soisagse "a'l) sjeustew Buipjing
snopJezey pue S|ios paleulleIu0d paiodsues) pue Bulpuey Jo) SaSUBdI| JUBAS|] LM J0JDBAIUOD SHIOM [IAID AJUQ "JaTeMm JO S|I0S paTeulwLRIu0) Jo [esodsip Jo odsues ‘Bulpuey

‘Uoirenraxa ay) 0 Joud paurelqo ale suwlad Jojpue sieacsdde paanbal ay: e reyr ainsu3 (jesodsip alis-Jjo 10 uoneIpawal ‘B)Is Uo asn-al) asn Buipuad sjlos ojul parehialbas
3q [|Im sea.e abelois a)idy203s By UaId Byl Wolj 8dIApe Jo Bunsal uonealisse|d a1sem Jayia Buipuad sjios jo Buljidyoois Areiodwia) ayi Joj 81IS-UO apeuwl 8q ISNW SUOISIA0l] '€
*9|qissod Ji 8IS uo
asn-al 1oy suondo ysigelsa pue sa|idx201s Jo suoneao| abelols pateubisap Aue pue Seale pareulWeIL0d By} S|ieIBp eyl alis 8yl Joj wreibelq Jatepn B [1I0S pateulweluc) e aledald
"91SeM B} BAI9J8I 0] ||pUB| PasUsdl| pareulliou pue adA1 ‘awn|oA 81Sem JO S|ie1ap apnjaul [|Im UORILISSE|d 81Sem ay ] "sauljapinb [elusiuOoIAUS JUBAS[B] YIIM 80UBPI0dJe
Ul PaIISSe[d aq ||Im S|I0S B1SeA “B1IS HO pasodsip aq 0} lods pareAeaxa Aue Jo uoiedlissed aisem arelidoidde ayy suiwislap 01 UOHRINISSE]D d1Se/ Areulwipld e aredald
arenbapeul SI UoleWLIOJUI
1 palinbal aq Aew uomehisaAul pajielap aI0W  JUBUOIIAUS 8U) IO ieay uewny 0} wLrey Jo 3su Juediiubis 1oy fenualod pareroosse Aue Ajnusapi pue (Aue ji) uoreuleiuod

10 8INTRU PUB JUBIX3 BY} BUILLIBIBP [IM YOd YL “Seale syiom pasodoid syl uo (yDd) UBWISSaSSY Uoleulwriuo) Aleullldid e 1anpuod o3 Jueynsuod paienb ajqeins ejuioddy T
£'8 SHIND [eaISAyd 10} Spoyialy % sueajy Buipjing 77 ays 01 A|dwoI 01 816 S|0U0I Y JUBWSSASSY UOITRILISSE|D SISeAN B PUB JUSWSSaSSY UoReUILRILI0D)
Areuiwiaid e ein weiBboid uonijowsp pue UoRINASUOI ay Yim asay) aresbaiul pue sainseaw Asuabunuod pue| pareuiureiucd syl uejd o i suonesado Jo aausnbas ay) ui das 1s1y ay L

sainseaw Aouabunuo)
‘Jafeue|y UONINNSUOD g7 77 Y1 JO UONIBIIP BU JapuN awnsal Aew SaNIAIR }IOM pue PaAowal aq uay) Aew apealleq syl 6

lenoidde aoueles|o
usnLm papiroid aq 1SN Isie109dS [eIUBWILOIAUT PATRUILIOU 8U) PUB SHIOM Mau AUk JO JUSWadUaWWOD ay) 0} Joud paurelqo ag 0} aJe 3iom [eipawal Ino Aued 03 sywad ||y

ISea] pua
~tli—

8




YTAVINOT 31vd3ansst 0T 3NSSI g1

J 10 G abed NY1d INFWIDOYNYIN 43 LYM ANV TI0S 3 LYNINY LNOD
‘SOISEM JO LIOIELILIEALI0D S5010 ON SYiom Isifeads . “Juswiyead) Jo [esodsip ays-}o Bulpuad
‘sa|icbyoors | UOIMOLLSP /UOEABIXS JO JUSLISOUSLIWOD | [BIUSLIUONAUT uontjouisp JuWEs.) 0 [ESOUSIP B)IS-4j0 bUIp
LY LOUNJ Pallo4ueaUn 0 Joud eare abeiols Jo Uonoedsu] NS "S|04JU0J [RIUSIUOIIAUS YIM eale abelols ® U0I9NJISU0I Jayempunolb /sjios pareulweluod jo abieiols ajes
i pall N ’ ’ a1sem pareubisep aedaid 0] 1010eNUOD fuung
‘pamoajjo} 81e SNMS .
'3dd srenbapeu iseroads ue Buiures apiaoid o} Buipjin ommw _U_Hmc_ ‘S[elierew
J1081100UI 10} SUOIRIIIOU ON 'SeaJe SYIOM Jo uonoadsul Ajreq | [elusLIUOIIAUT p e ap! piing 1pu ‘Sawin e d :
" SUa3 Bunoluow NS SIS paleuIWRIU0d 0} SI9XI0M B)IS JO 2INS0dXa aSIWIUIN
[EJUBLILIIIAUS P3IBA3J3 ON pue 3dd sreudoudde Addns o1 J010enU0D
ussaid abeubis areudoiddy 1sifer0ads "3)idx201s uo abeubis soe(d pue uolreulLRIU0D
"S3JSEM JO LIOITeUILUBIU0I SSOJI ON ‘Seale 9|1dx201s Jo uondadsul aunnoy | [euswuoNAUT 10 8dAy/jaAs| Ajuapi 01 JuBNSUOD awn Aue 1y "Sa)SeMm Jiaul
"UOITRINISSE]D B1SeM 108110D) /NS ‘a1eba.Bas 0y Jojoenu0D JBU10 WoJy Jajem / S|I0S pareulweluod Jo uonehaifas
‘BurouswILod ‘SHOM 3Ly bunp
Buping 11 AipNgoo1a BUDION §1 ) Insus o) Ajeg o "] uoijeinp " yiom paurejurew ale suonipuod Bupiom ajes ainsua
01 panodal pue ajqejieAe synsal Ajreq : : o : ‘adA1 ‘lana] ‘uoieao| AJuapi 0] JURYNSUOD LORONLISLOD IO 01 (Isnp Jo so1sagse ‘SQOA "a'l) paiinbal asaym
: : pawioyad aq ||im Burioyuow [eIUBIUOIIAUS J1198dS
aseyd uonanJIsuo)
9|} dYs Ul ‘SHiom . d .
sfenoidde pue sywiad pifea o saido) Joud seaoidde pue sywsad mainay WO SHUIC JLEASJBI UIEIGO 0} JODEALOT | “UOIINASUOY JOld ‘sHuwad esodsip
‘ _ ‘ _ ‘ ’ /lodsueJ) /UOIRIPaWaI B1SeM JUBAB[aI UTelqO
‘uoday 6 . d ‘Bulouswwon
WBWSSISSY SISEM Ul PABIADUL |- o ) 01 Joud ease a|dxd01s ocW%_wo,MMcwﬁ”_o WS/ND uo paseq eale aredaid oﬁwﬂoﬁ.wwo ; Yiom e (bapuna
Sawn|oA Joj Ayoeden a|qeyns ealy X | [1G4303S JO uol | paseq o) UOONASUOD Jold 10} S|0JJUOD [RJUSLUUOIIAUB 8|0eNNS YiM (papung
® pajeas) seale ajidyo01s pareubisap aredald
uoneJedaid als
‘uoelpswal AaupAs jo Ausieniu : SHos
Aure tum Buiouauiwos Jod pauterqo s o s W3/ND Uua7 % JUeNsuo) [e :mEcesw c_u___:;m_cw%m._ POIEUILLIEIO9 8 0} suondo uoieIpaway Jo %Mwmmwmm '
1UBSU0D ABUPAS JO AISIaAIuN 0] papinold Juawissasse Ajigisea pua % eynsuo) [e) IAu3 yu rer SWIYU0D YO J ( 0] SUONAQ UoNeIPaWaY JO I \Y
“uaeuapun
3q 0] (YDd) JUBWISSaSSY Uoieulweluo) Areuiwald
'POIIIUBP! SYIOM [BIPBWISI IO} P3RN | (. (o d fd ) . "uoed0] Tey UIyim uolieulleIu0d
o100 15! AUpPAS Jo AusJaniun o1 woday Jo AdoD o uB)NSUOY [elusBWUCIIAUT AQ pauUreIqo Bg | uonaNISU0d Joud J3JeMPUNOIB JOJPUE [10S [enusiod UM pajeIoosse
NOULIA SEAIE Ul um.c:_o od s Lw\,,mw.n_ ‘paredaid yod 0} UoITeWwIojuI [euoNIppY "erep Bunsixe mainsy JuBisap Buung Sysll Aue ssasse pue Ajnuspl 0] pawiopad
noupt ! Pautiopiad S N uaaq sey (paunbai Ji) uoreaISSE|D B1SBM
Areuiuiiaid pue yOd e [iun 8uis ay) uo pauuosd
3 ||IM SBIIAIIR UONI|OWSP J0 UORINASUOI ON
‘pajdeus |02030.d puiy paroadxaun sau e Iy PaIBA0IS|p 31 JaTeMpUNOID
P ! puLp i 10 S[elarew snoplezey 1o d1xo} pajoadsng
[eJauas) / Buluueld /puly pajoadxaun
3 ea|\ 9dueWw.I0LIad D 0day pur bulioyiuo QISUOASaY Dojopouls D 3 ea\ |0U0

ISea] pua
~tli—




) 10 9 abeyd

YTAVINOT J1vaansst 0T ANSSI g1
NV1d LNFWIOVNVIN 43LYM ANV 110S d3LVYNINVINOD

PIRETRIES

ale SaInseawl JUsWIURIU0D
2INSUa 0] SHIOM [BAOWA] S[elatew
snopJezey Aue JO JUsWaIUBWWOD

J019eu02-gns Aq pasedaid

“UOITRUILIRIUOIBP
10 uona|dwiod uo panowal aq Aluo
ISnW pue uoijeulweIu0dap BuLNp Uuo urewsl

*IN220 JOULEY LOIRUIWLEIU0D
-2l 2I3UM BaJe YIOM PaJeullWRIued ay) UIylim auop
30 PINOYS LOITUILIEILOIBP [BUOSIA] "YIOM [RAOWAI

3y} 0} Jonid Base i0m 3y} Jo 9( 0} JuSWaJelS PoLaw oM pajrelsd WS ISfuL Iojedsal pash s Jojeldsal | sbel Souih Jle [eLaYeW PajeuIBIu0d ay} Jo uons|dwod sy} je
uopoadsul [ensia Buipnjour sapianoe SINMS 83 ut pa|relsp sy 1am ay Bujsn 1009 pue SIS I LES[D pue pUE 3UOZ YI0M PAJRUIWBIIOD U} SAES| SISHIOM BL
Yom 8 Bupnp Buyioyuow auwi SIEIaA00 fiaui ancluial BJE UOGBUICTENINp 0B USYEUSpUN 8Q 1SN UONUILUBIU093p [eUOSIad
(i} & 1o ALre 0} paiinbal aq 0} pasau pejeuILIOU 8Ly 0 ABA JIaL) BXew 1SnUl o
few 1sije108ds [BIUBWLOIAUS BU L [ouuosiad ayis |[e ease yiom ay} Buires| Uaym
UONBUILIRIUOIAP [BUOS.ISd
*asodind
10} I} paWsap seale pajeipaisy ‘parelpawal Ajgenns eale Jo selalew “uolepIfeA Wilyuod "SUOITeARIXD S[eUeIeW /SUONRABIXS LONRIDaWA] 10 UOEDIe
‘asn-al o} a|geINS 109[gNns wujuod 03 poda. uonepifeA W3 pue wioyad 0} JueYNSUOI [IUBWIUOIAUT |  Jo uoie|dwod Iy Iet [suol Hep 40 UONEPIIEA
pawaap S[elarew parelpaway
uonepifeA
‘pasn Ajioey aisem pinbi| pasuaar "S)usWwnNaop ‘9101Ses
DasN J0J9e1U02 315em pinbi| pasULal |qises)
‘sadfy/saWnjon a1sem 0} payexe uodal alsem oS OPERIO SRR M 10u S| 8ISU0 ashal "J3)eMpUNOIB PaJeUILIBIUOD JO eSOdSIP Blis-
3)SeM 0} PUOS3LI0D SIRHI0P BISEM ‘sejo1yaA Hodsue) Buipeo WS SHUIBC | by yopeipawal punoib pajeul 10 [ESOUSIP BUSHO
: _ pue sjeacidde [esodsip ureiqo 03 J0joeNUOD
1uasald podal )sem 01 Joud sfeaosdde pue sywiad 10adsu| aI8yM
"pasn ||ypue| pasuadl 'SJUBWINIOP "oday "9|qISes}
‘sadAysawnjon a1sem 0] payoexre todal alsem WS 81Se/ 8pIACId 0] JUBIINSUOD [EJUSLUUOIIAUT | Jou S| BISUO aShal '§{10S aTeUIEILOD 10 [SOdSIp [1JpUe]
81SeMm 0] puodsa1i0 S183I0p 31SeM 'sajaIyaA podsue Buipeo ‘Sliwiad | pue uonelpaiual : : T
1uasaid Yodal aisem 01 Joud sfeaoidde pue sywiad 10adsu| pue sfeaoidde [esodsip ureqo 0} J0}oeu0D dIaym
[esodsiq a1s-110
"Sa1SeM ‘S[eLarew
pasn-al |[e 10} 81edII8I uolepifeA asnal 01 1uasuod A3UpAS Jo Ausianiun W3NS ‘asodind ‘[nyssa2ans ‘s19f1ey dn-uea|o a|qeldasde sanalyoe
JUBSU0I ABUPAS JO AlISIaAIun ‘asodind 4o} 11} S[etieew 10} 11} WJUOD 0 JUBYNSUOJ [RIUSWUOIIAUT | UOIeIpaWal UBYM Teys Jarempunolf /s|10s paleal asn-al 8)Is UQ
1NoYIM pasn-al Jajem /[10S ON swuiuo yodai Bunsa) uoneipaway
8IS U0 asn-ay
BUEITCEY
BuLnp S)UBPIoUI [BIUSWUOIAUS ON ‘S[elierew . 5 “UonRaYISSe]D
‘Juswieal) Jo uonajdwod pajeipawal Jo s81edlyilad uolreplieA NEl apinoud Nw_pﬂsh__wwv “_cﬁwm_ﬂ%mw ‘paiinbas uaym 9]SeM Jamo| e [esodsip Jo 8)ISUuo asn-al a|gelnsS 1o}
Je paurelqo a1edlilad uonepieA "paureIqo Juswiean Joj sfeaoiddy ’ ‘ 10S /187empunolf pareuILLIu0d 188l ‘8|qiSes) 813U
uawieal Joud paureiqo sfeaoiddy
91SE/\ JO JUBUILaI] Bld 9 UOIIRIpaWwaYy
"$3IN0J dlyyeu) pasLoyINeun Jo asn oN “uonIjowap .
'Sa|yays | BIURINSUI pUB S8SUBJI| J010BU0 Joadsu| NS "PasN J013eAIU0D PasuBdl| pue paroiddy ® U0IONIISU0D 01 JoTeMpUNOIBS[IoS cwﬁc_ebh_%ww_%ﬁ%m“r _MMM
Ul 8aueINSUI pue asuadl| Jo saido) "PaMO|04 B 0} SBIN0J JlJeJ} UONINIISUOD Buung ' ‘

9INSe3\ aduewioliad

Bunioday pue Burionuoy

ARijigisuodsay

KBojopousy

Buwi |

SaINSeg|\ |0JJU0)

ISea] pua
~tli—




/ 10 ) sbed

YTAVINIT 31vd3ansst 0T 3NSSI g1
NV1d INFWIOVNYIN 43 LVM ANV 110S A3.LVNINY.LNOD

'sad/A1/sawn|oA a1sem panouwal
0} puodsal109 S18XI0p ||lpueT]
"papinoid S19XI0p B1SeMm ||pueT

1019eu09-gns Aq paredaid
0 0] JUBWaeEIS POYIaL YoM pajelad
SINMS 8 Ul pajreisp sy

NS

SaulfapINg

UOIRILISSEID BISEA UlIM 30URPI0JIR

Ul 10 pasodsip pue auoz paleuILLIu0d

au apisino paxed yonn e ur pansodap

puUE PaAOWal 8¢ PINOYS BaJe YSem ay
UIYIM JaTeM pue [10S B1sem 8y “a|qeanoeld
A|qruoseal se Jey se 183jong pue Apog ay
Syoed) WU [0S |fe Buinowial apnjaul pinoys
uolTeuILRIU023( "eale Buiysem pareudisap
B uiynm paxred aq [jeys SyonJy/sIoleneoxs
31 SHIOM B JO UOISN|IU0 BY) 1Y

|lS Jo
PSAOW JI IO SYIOM
Jo uoniadwod 1y

"paleuIWRIu0dap
80 1SN S[eusIeW SnopJezey Jayio Jo S[elsrew
PaleUILLRIL0) O [eAoWwa) By} Joj pasn Jueld |1y

UONBUIWERIUOD3P 1UB|d

9INSe3\ aduewioliad

Bunioday pue Burionuoy

Isuodsay

"91SeM pareuIleIuod Se [esodsip

aq Isnw sbies pue a1ge}-06 ‘s|[elanod
auayAjod Buipnjoul sfelstew pajejal
pareuILLIuO0) |[e Siom Jo uona|dwiod 1y sbel
19M JO 3Sh 3y} Ylim eale UoieuIBIu0dap
3y} Ul paTeuILLRIUu023p 3q OS[e Isnw

Bale YoM 8y} aes) 03 S| feyl uawdinba |y

KBojopousy

Buwi |

SaINSeg|\ |0JJU0)

ISea] pua
~tli—



