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Dear Sirs

DELIVERABLES FOR PART 3A PROJECT APPLICATION MP09_0154
PROPOSED MIXED-USE DEVELOPMENT
7 RAILWAY STREET, CHATSWOOD

This letter provides a response to the “Deliverables for Part 3A Project Application MP09_0154"
provided by Mirvac, dated 10 June 2010. The application relates to the proposed multi-storey
residential development at 7 Railway Street, Chatswood.

We have reviewed the following documents which are referenced in the list of deliverables:

e Letter from RailCorp Property titled “Director General's Requirements”, dated 23 October
2009 and the attached “Brief for review of geotechnical & structural design for developments
adjacent to or above rail corridor for external third party works performed under the NSW
State Environment”.

o “Development Near Rail Corridors and Busy Roads — Interim Guideline”, prepared by NSW
Government Department of Planning (2008).

The site of the proposed development at 7 Railway Street is located on the south-western
corner of a major commercial and residential development referred to as “Pacific Place”. 1t is
the final development to be completed within the Pacific Place precinct, which now includes
several high-rise buildings with deep basements along the eastern and western sides of the
North Shore Rail Line. The North Shore Rail Line runs along the eastern boundary of the site.
The rail corridor is enclosed within a concrete structure referred to as the Railway Enclosure
Structure.

Based on preliminary plans provided by Mirvac Design (SK1001 and SK1002, dated 7 June
2010), it is understood that the proposed development on this site will comprise the construction
of one multi-storey mixed-use building with five to seven basement levels. Along the eastern
side of the site, adjacent to the rail corridor, the proposed basement level (Basement 5) ramps
up towards the north from RL 81.4 m to RL 82.9 m. On the western side of the site and set
back approximately 9 — 10 m from the rail corridor, the proposed basement level (Basement 7)
steps down to RL 74.5-75.8m. The existing track level for the rail line is understood to be
approximately RL 99.5 m and therefore the proposed Basement 5 levels will require excavation
to depths of approximately 16.5 m to 18.0 m below the track level.

Brishane ¢ Cairns « Canberra « Darwin ¢ Gold Coast « Melbourne « Minto « Newcastle ¢ Perth « Sunshine Coast « Sydney ¢ Townsville » Wollongong « Wyong



Page 2 of 4

Douglas Partners Pty Ltd (DP) has undertaken detailed geotechnical investigations for the
completed buildings within Pacific Place and has also carried out full-time inspections of the
bulk excavation and installation of permanent anchors and horizontal ties below the Railway
Enclosure Structure during construction of the various basement structures.

As part of the previous works, DP prepared a “Specification S3 — Supply and Installation of
Permanent Rock Anchors and Horizontal Ties” (Project 28994, July 2002). The rock anchors
and horizontal ties below the Railway Enclosure Structure were installed in general accordance
with the Specification S3.

At the request of Rail Infrastructure Corporation, DP provided a long term monitoring
programme for the permanent horizontal ties and inclined anchors below the Railway Enclosure
Structure (Project 28994N, dated 16 February 2006). This document included a summary of
the anchor design, long term monitoring requirements, a copy of the Specification S3, and lift-off
test results for all ties and anchors below the Railway Enclosure Structure.

The deliverable items relating to geotechnical aspects of the proposed development are listed
below together with appropriate comments.

Item 1.6 — SEPP 55 Remediation of Land

DP carried out a waste classification assessment of the in-situ materials on the site in July 2008
(Project 45679) and subsequently inspected the site on 6 July 2010. Reference should be
made to the DP waste classification letter dated 26 July 2010 for further details.

ltem 1.8 — Department’s Interim Guidelines for Development Near Rail Corridors and
Busy Roads (2008)

Section 6 of the interim guideline outlines minimum requirements for assessment in relation to
excavation, earthworks and other construction related activities. DP has prepared a detailed
geotechnical report for the site (Project 45679.01 dated 2 July 2010) which is in general
accordance with the interim guidelines. The DP report provides a compilation of the previous
investigation data for the site together with a geotechnical model and recommendations on
excavation, shoring and foundations. The report includes recommendations on the design of a
shoring system to support the excavation adjacent to the North Shore Rail Line.

Iltem 9.0 — Drainage
Comments on groundwater and drainage are provided in Sections 8.0 and 10.3 of the DP
Geotechnical Report (2 July 2010).

Iltem 28.0 — Geotechnical/Structural Report

A geotechnical report is required in accordance with the “brief for review of geotechnical &
structural design for developments adjacent to or above rail corridor for external third party
works performed under the NSW State Environment”. The brief states that RailCorp is required
to review all developments within 25 m of the Rail Corridor with ground penetrations greater
than 2 m. The RailCorp design reviewer is to “verify that the developers design consultant has
conducted sufficient geotechnical investigation and analysis to determine what subsidence or
displacement of rail infrastructure may occur due to the development and whether these
movements are within approved limits”.

Deliverables for Part 3A Project Application Project 45679.01
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It is noted that some of the comments provided in the brief relate to situations where
development will occur above or close to railway tunnels. This development involves
excavation below the Railway Enclosure Structure and does not involve construction near a
railway tunnel.

The DP Geotechnical Report (July 2010) provides a geotechnical model for the site together
with comments on the design and construction of shoring adjacent to the railway corridor (refer
to Section 10.2.7 of the report). This report satisfies the general geotechnical requirements of
the brief. It is anticipated that further detailed geotechnical input will be provided by DP in
consultation with RailCorp.

The shoring system for the other deep excavations within the Pacific Place precinct, adjacent to
the rail corridor, have previously been designed by Tierney & Partners Pty Ltd, now Opus
International Consultants Pty Ltd (Opus). DP has previously been involved with the design of
the horizontal ties and rock anchors for these shoring systems. It is understood that a similar
approach will be adopted for this site, with the shoring system below the Railway Enclosure
Structure to be designed by Opus in conjunction with an anchor design/review by DP.

Three rows of horizontal ties adjacent to the site have previously been installed and the
installation and stressing was inspected by DP. Details of the existing ties are provided in the
DP long term monitoring programme (Project 28994N, dated 16 February 2006).

Iltem 34.0 — Construction Plan

It is understood that DP will be engaged by Mirvac to undertake full-time inspections of
excavations adjacent to the railway corridor together with full-time inspections of the installation
of permanent inclined rock anchors below the Railway Enclosure Structure. This approach was
adopted by Mirvac for the previous developments within Pacific Place and was endorsed by
RailCorp.

A detailed methodology and construction monitoring plan will be prepared prior to construction,
outlining the methodology and monitoring requirements for the excavation and shoring support
adjacent to the rail corridor. General comments on monitoring requirements are provided in the
DP Geotechnical Report (July 2010).

Iltem 41.0 — Geotechnical & Structural report that meets the requirements of the attached
brief
See response to Item 28.0 above.

Iltem 42.0 — Construction Methodology
See response to Item 34.0 above

Item 43.0 — Cross Sectional Drawings
A geotechnical cross-section adjacent to the railway corridor is provided in Drawing 3 in the DP
Geotechnical Report (Project 45679.01 dated 2 July 2010).

Deliverables for Part 3A Project Application Project 45679.01
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We trust that the above satisfies your present requirements. Please contact the undersigned if
you have any further questions or wish to discuss these issues further.

Deliverables for Part 3A Project Application Project 45679.01
7 Railway Street, Chatswood July 2010
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UPDATED REPORT ON GEOTECHNICAL INVESTIGATION
PROPOSED RESIDENTIAL DEVELOPMENT
7 RAILWAY STREET, CHATSWOOQOD

1. INTRODUCTION

This report details the results of a geotechnical investigation carried out for a proposed multi-
storey residential development with five to seven basement levels at 7 Railway Street,

Chatswood. The current scope of work was requested by Mirvac.

The site of the proposed development at 7 Railway Street (referred to as “the site” in this report)
is located on the south-western corner of a major commercial and residential development
referred to as “Pacific Place”. It is the final development to be completed within the Pacific Place
precinct, which now includes several high-rise buildings with deep basements along the eastern
and western sides of the North Shore Rail Line. The North Shore Rail Line runs along the
eastern boundary of the present site and the railway tracks are is enclosed within a concrete

structure referred to as the Railway Enclosure Structure.

Douglas Partners Pty Ltd (DP) has undertaken detailed geotechnical investigations for the
completed buildings within Pacific Place and has also carried out full-time inspections of the bulk
excavation and installation of permanent anchors and horizontal ties below the Railway

Enclosure Structure during construction of the various basement structures.

DP has previously carried out a number of investigations on the site between 1984 and 2008, as
summarised in Section 2 of this report. This current scope comprised a review of the proposed

development and compilation of the previous investigation data for the site, followed by

Proposed Residential Development Project 45679.01
7 Railway Street, Chatswood July 2010
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preparation of a report with recommendations on excavation, shoring and foundations. In
particular, the combined geotechnical data has been used to provide recommendations on the
design of a shoring system to support the excavation adjacent to the North Shore Rail Line. This

current report supersedes the earlier DP reports for this site.

2. BACKGROUND AND PREVIOUS INVESTIGATIONS

A summary of the relevant geotechnical investigations previously carried by DP on the site are
summarised below. The previous test locations are shown on Drawing 1 in Appendix A and the

Test Bore Report sheets are included in Appendix B.

August 1984 (DP Reference No. SSI/8540) - preliminary investigation was undertaken on the
Pacific Place site, previously referred to as the “Chatswood Connection”, and comprised five

bores, one of which was located on the site (Bore 1).

April 1988 (DP Reference No. SSI/10,000) - a subsequent, more comprehensive investigation
was undertaken on the overall site and comprised twenty-two bores and six Cone Penetration
Tests (CPTs). This investigation included six bores on the subject portion of the site (BH7, 8, 9,
11, 12 and 13) which were drilled to reduced levels (RLs) of between RL68 m and RL76 m
relative to Australian Height Datum (AHD) and three CPTs (CPTs 7, 11 and 13). Two of the
boreholes (BH9 and BH11) were drilled at an inclination of 20 degrees off vertical to intersect
known joints sets. This investigation identified five principal geotechnical units in the subsurface
profile, namely filling, residual clay, Ashfield Shale, the Mittagong Formation and Hawkesbury

Sandstone.

The deeper bores indicated that the Mittagong Formation was underlain by generally massive,
slightly fractured to unbroken, medium to high strength Hawkesbury Sandstone. This unit

typically occurred below RL71 m to RL73 m.

Geotechnical work undertaken by DP after the above investigations included piling inspections
during the construction of the Railway Enclosure Structure and geological face mapping of

basement excavations during initial development of the Chatswood Connection site. Piling

Proposed Residential Development Project 45679.01
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inspections included proof-core drilling for a penetration of about 3 m below each pile founding

level for the Railway Enclosure Structure.

January 2001 (DP Reference No. 28994A) - a further detailed investigation of the broader site
was undertaken to supplement the existing geotechnical data. This investigation included seven
bores and also mapping of the partly exposed batter slope along the western side of the rail line
(the batter has since been removed). The investigation included one bore (BH507) on the
subject portion of the site, which was drilled to a depth of 18 m (RL78.3 m).

March 2002 (DP Reference No. 28994F) - a supplementary geotechnical investigation was
undertaken on the subject site area for a previous development proposal at 7 Railway Street.
The investigation included two bores (BH508 and BH509) which were drilled to depths of
between 13.0 mand 17.5 m (RL81.5 m to RL77.3 m).

April 2002 (DP Reference No. 28994G) - a review of geological data for perimeter shoring
design was undertaken on the site for the previous development proposal. The assessment
included a review and analysis of geological data obtained from the previous deep basement
excavations within the Pacific Place precinct to confirm orientations of major jointing, faulting
and sheared zones. This data was compared with nearby sites (Artarmon, Chatswood and St
Leonards), where rock wedge failures have been recorded. This information was used to define

theoretical rock wedge failure mechanisms to assess the required design anchor loads.

July 2008 (DP Reference No. 45679) - a waste classification assessment of the in-situ
materials was undertaken on the subject site. Twelve test pits were excavated to depths of
1.0 m to 3.5 m using a backhoe. Twenty-four samples were collected and tested in a NATA
accredited laboratory (Envirolab Services Pty Ltd) for a variety of common contaminants.
Reference should be made to the previous report for detailed comments on the waste

classification assessment of the soils at the subject development site.

Proposed Residential Development Project 45679.01
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3. SITE DESCRIPTION

The site is an irregular-shaped lot with a plan area of approximately 2,500 m?, with a 30 m long
southern frontage to Help Street and an 85 m long western frontage to Railway Street. The
North Shore Rail Line runs along the eastern boundary and the railway tracks are enclosed
within a concrete structure referred to as the Railway Enclosure Structure. The Railway
Enclosure Structure is supported by 0.9 m diameter reinforced concrete piles with steel casing.

An access tunnel runs east to west beneath the railway line, towards the central part of the site.

Present ground surface levels for the site and surrounding area fall towards the south at slopes
of around 1° and 2°. The broader site has, however, been extensively modified by earthworks
associated with the previous development of Pacific Place. During the most recent investigation
in July 2008, the site level typically varied from RL95.0 m to RL96.5 m, and is understood to

have remained essentially unchanged.

The site is currently vacant and mostly covered with blue metal gravel. The ground surface
along the eastern side of the site is approximately 2 - 3 m lower than the general site level. Bulk
excavation was previously carried out along the eastern side of the site to approximately RL93 -
94 m to allow construction of the reinforced shotcrete wall and installation of horizontal ties
below the Railway Enclosure Structure. Three rows of horizontal ties have previously been
installed through the shotcrete shoring wall along the eastern side of the site.

A high-rise building (Epica) is located on the property directly to the north of the site. It is
understood that the building has five levels of basement carparking, with the lowest floor level

adjacent to the site at approximately RL81.5 m.

4. GEOLOGY

Reference to the Sydney 1:100 000 Series Geological Sheet indicates the site is underlain by
Ashfield Shale and that the areas further to the east and west are underlain by Hawkesbury
Sandstone. Ashfield Shale typically comprises black to dark grey shale and laminite

(interbedded shale, siltstone and fine grained sandstone) and typically weathers to form clays of

Proposed Residential Development Project 45679.01
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medium to high plasticity. Hawkesbury Sandstone typically comprises medium to coarse
grained quartz sandstone with some shale bands or lenses. The geological mapping was
confirmed by the previous investigations which identified residual soils then shale overlying
interbedded fine grained sandstone and laminite (Mittagong Formation) then sandstone bedrock
at depth. The Mittagong Formation is a transitional rock unit often encountered between the
Ashfield Shale and Hawkesbury Sandstone.

5. SUMMARY OF PREVIOUS FIELD WORK METHODS

A brief description of the previous investigations undertaken on the site is provided in Section 2.
Reference may be made to the previous DP reports for more detailed information. In summary,
the previous investigations on the site have included a total of ten bores and three cone
penetration tests. The bores were drilled vertically with the exception of BH9 and BH11 which

were drilled at an inclination of 20 degrees from vertical.

The bores were drilled using truck-mounted drilling rigs and taken to depths of between 13 m to
31.5m. The bores were drilled initially to depths of between 1.5m to 11.5 m with 110 mm
diameter continuous spiral flight augers. The bores were then cased and continued into the
underlying rock using NMLC diamond core drilling equipment to obtain continuous 50 mm

diameter core samples of the bedrock.

Standard Penetration Tests (SPTs) were carried out within the bores. Undisturbed samples of
residual clay were collected at some locations using a 50 mm diameter thin walled sampling
tube.

The rock cores recovered from the bores were returned to the DP office where they were logged
by an engineer/geologist, the cores photographed and Point Load Strength Index (Isso) tests

carried out on selected samples of the rock core.

Groundwater observations were made during auger drilling of the bores and the use of water

during rock coring precluded further measurement of groundwater levels. A groundwater

Proposed Residential Development Project 45679.01
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monitoring well was, however, installed in BH7 to allow for measurement of groundwater levels

(this well cannot be located and was probably destroyed or covered by backfilling).

6. SUMMARY OF PREVIOUS FIELD WORK RESULTS

The detailed results of the previous bores are given in the Test Bore Reports in Appendix B,
together with colour photographs of the rock core samples (for BH507, 508 and 509 only) and
notes defining classification methods and descriptive terms. The rock strength terminology and
classification system used for the earlier bore logs from 1984 and 1988 has been replaced,

however, a copy of the earlier notes is also included in Appendix B for reference.

6.1 Stratigraphy

The bores drilled during the various phases of site investigation revealed a relatively uniform
stratigraphy of overburden soils and bedrock, with only the upper shale sequence (Ashfield
Shale) showing a significant degree of weathering over the upper 5—8 m zone. The more
recent bores from 2000 and 2002 generally indicated a marginally increased rock strength when
compared to the earlier bores from 1984 and 1988, particularly for the deeper medium to high
strength rock. For example, shale that was logged as “medium” strength in the 1988 bores was
generally logged as “medium to high or high” strength in the nearby 2000 and 2002 bores. The
earlier bores were logged on the basis of visual and tactile assessment of the rock core (with
limited UCS testing) whereas the more recent bores included regular point load strength testing
of the rock core to assess the rock strength. Therefore, the recent bores are considered to be
more accurate that the previous bores, which were logged more conservatively based on limited

testing.

The general sequence of materials subsurface conditions encountered at the bore locations can

be summarised as follows:

o FILLING: following previous site earthworks and reference to the most recent investigation

in July 2008, the depth of filling is expected to vary from approximately 0.5 - 3 m. The filling

Proposed Residential Development Project 45679.01
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is typically poorly compacted and comprises a mixture of sand, clay and gravel with various

inclusions The filling was typically overlying,

o RESIDUAL SOIL: comprising clays and silty clays, typically in a stiff to very stiff condition
and extending to depths of 2 -3m below the natural (original) ground surface. Where
previous bores were drilled through the rail embankment, the natural clays at first were soft

to firm only. The residual clays were typically overlying,

e ASHFIELD SHALE: comprising a sequence of laminite, shale and siltstone layers, probably
representing the Kellyville Laminite and Rouse Hill Siltstone members. The upper 5 - 8 m of
this geological unit was generally extremely low to low strength (i.e. UCS< 5 - 7 MPa), being
extremely to moderately weathered. Below this upper weathered zone, the slightly
weathered to fresh shale is typically medium to high strength and dark grey to black in
colour. The competent medium to high strength Ashfield Shale generally occurs below 10 —

13 m depth below the current surface level. The cores of the Ashfield Shale showed a high
incidence of fracturing and bedding defects, though some of the fracturing was almost
certainly caused by the core drilling operations. Bedding defects and jointing within the
Ashfield Shale is described in greater detail in Section 6.2. In the deeper bores, this unit

was underlain by,

e MITTAGONG FORMATION: comprising a sequence of fresh, fine grained sandstone,
siltstone and laminite, generally of medium to high strength and approximately 4 m thick.
The deepest bores from the previous investigation (BHs 7, 11, 8 and 16) indicated that the

Mittagong Formation was underlain by,

o HAWKESBURY SANDSTONE: fresh, medium and coarse grained sandstone that is
typically medium to high strength. The upper surface of the Hawkesbury Sandstone occurs

at around RL72 m to RL73 m, being 23 - 24m below the current surface level.

6.2 Rock Mass Defects

Most of the bores intersected subvertical and moderate dipping (30 - 70°) joints within the
Ashfield Shale. In particular, the angled bores indicated a high incidence of random jointing,
with many of the joints having dip angles of between 30° and 70°. The joint spacing and dip

angle varied considerably, with very closely spaced joints in a number of the bores indicating
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possible localised faulting. The joint surfaces were often slickensided, and occasionally showed
evidence of shearing, consistent with strain (i.e. movement) associated with faulting. The

various joint sets are recorded in detail on the Test Bore Reports.

Where the bores sampled the underlying Mittagong Formation and Hawkesbury Sandstone, only
a moderate and minor incidence of fracturing or bedding defects were noted, respectively.

A number of significant weaker zones, clay seams and sheared zones associated mainly with
the bedding were noted in the rock cores, these being prevalent mainly around the boundaries
between the major formations defined above. The clay seams were typically up to 30 — 50mm
thick and may either be associated with old erosional deposition boundaries, horizontal shearing
or be caused by differential weathering due to stress concentration close to the boundaries of

the major depositional beds arising from warping and folding of the rocks.

6.3 Groundwater

At most locations, no free groundwater was encountered during augering in the upper clays and
weathered rock, and the use of water as a drilling fluid precluded any observations of
groundwater inflow while coring the underlying bedrock. Groundwater seepage was observed
during augering in BH8 and BH13 at depths of 6.7 m and 4.6 m, respectively. Groundwater was

measured in a groundwater monitoring well installed in BH7 at a depth of 6.3 m (RL92.6).

7. LABORATORY TESTING

Laboratory testing for the 1984 and 1988 investigations comprised shear strength and
consolidation testing of the overburden soils, chemical analysis of groundwater for pH, soluble
sulphate and chloride content and Unconfined Compressive Strength (UCS) and accelerated
weathering testing of typical rock core samples. Of particular relevance are the results of
chemical analysis and accelerated weathering tests, which indicated the groundwater was mildly

aggressive to unprotected steel, and that the laminite and lower siltstone units of the Ashfield

Proposed Residential Development Project 45679.01
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Shale were moderately and highly susceptible to weathering respectively. Weathering tests

undertaken on Mittagong Formation indicated it was relatively resistant to weathering.

For the 2000 and 2002 investigations, Point Load Strength Index (Issp) tests were conducted on
selected intact specimens of rock core at depth intervals of 0.5 - 2.0 m. The results indicate Issg
values in the range 0.1 MPa to 1.6 MPa. Unconfined Compressive Strengths (UCS) were
estimated from these results using an established correlation with Point Load Strength Index
which generally uses UCS : Iss ratio in the range of 15 to 20 : 1. A correlation ratio of 20 was
adopted for estimation of UCS, which was then used for interpretation of rock classification
based on Pells et al. (1998) [Reference 1]. Therefore the range of UCS was between 2 MPa
and 32 MPa for the Ashfield Shale (i.e. “very low to high strength”). The results of the Issg tests

are shown on the Test Bore Reports at the appropriate depths.

8. GEOTECHNICAL MODEL

The rock encountered in the bores has been classified in accordance with the procedures given
in Reference 1. Two geotechnical cross-sections (Sections A-A' and B-B') showing the
interpreted subsurface profile between the bores are shown on Drawings 2 and 3 in Appendix A.
The sections show interpreted geotechnical divisions of underlying soil and rock together with
the current ground surface level and extent of the proposed basement. Reduced Levels (RLS)
at the top surface of the various rock classes, at individual bore locations are shown in Table 1.

As described in Section 6.1, the more recent bores from 2000 and 2002 generally indicated a
marginally increased rock strength when compared to the earlier bores from 1984 and 1988,
particularly for the deeper medium to high strength rock. The recent bores are considered to be
more accurate than the previous bores, which were more conservatively logged based on limited
laboratory strength testing of the rock cores. In most cases, the classification of the medium to

high strength rock has been based on the more recent bore data.

It should be noted that the interpreted boundaries shown on the sections are accurate at the
bore locations only and layers shown diagrammatically on these drawings are based on inferred

strata boundaries only. Variations should be expected away from the bores.

Proposed Residential Development Project 45679.01
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Zones of higher strength material occurred within the rock mass pertaining to each rock class.
These higher strength zones have sometimes been included within a lower rock class due to the
degree of fracturing or limited layer thickness of the higher strength rock. In other words, some
zones of higher strength rock have been down-rated due to the presence of significant defects
observed in the rock cores. Reference should be made to the Test Bore Reports for full details

of inferred rock strengths.

Table 1 — Summary of Depths (and Reduced Level) to Top of Various Rock Strata

Bore Surface Depth & Reduced Level to Top of Various Rock
Location (AF;LD) Class V Class IV Class IIl Class I Class II-|
7 98.9 | 10.0(88.9) 11.9(87.0) | 14.0(84.9) | 15.0(83.9) | 16.0(82.9)
8 94.8 4.5 (90.3) 6.3 (88.5) 8.0 (86.8) | 11.9(82.9) | 13.0(81.8)
9 (inclined) 99.2 12.2 (87.8) - 17.1(83.1) | 18.9* (81.4) -
11 (inclined) | 99.0 8.4 (91.1) 9.5 (90.1) 15.0 (85.0) | 16.8* (83.2) -
12 95.0 0.9 (94.1) 1.5 (93.5) 3.0(92.0) | 11.8(83.2) | 13.0(82.0)
13 99.3 7.8 (91.5) 9.5 (89.8) 10.0 (89.3) | 15.0* (84.3) -
16 99.6 6.0 (93.6) 6.5 (93.1) 8.6 (91.0) | 155*(84.1) -
507 96.3 - 2.2 (94.1) 9.5(86.8) | 12.8(83.5) | 14.6 (81.7)
508 4.0 (90.5) 4.3 (90.2) - 9.3(85.2) | 11.6(82.9)
509 2.2 (92.6) - 4.1(90.7) | 10.2(84.6) | 10.8(84.0)
Notes: - Rock classification is based on Reference 1

- Bracketed numbers are the Reduced Level (to AHD) for the top of the stratum
* Class Il rock in BH9, 11, 12, 13, 16 is possibly Class IlI-I rock based on reference to more recent bores.

Based on the bore information the rock mass over the proposed depth of excavation is relatively
fractured, with numerous joint sets and some sheared zones dipping between 30° and 70° and
also subvertically. Table 2 below (from DP Report 28994A, dated 2001) indicates a number of
commonly occurring joint sets within the Ashfield Shale, based on mapping of the western batter
exposed at the time of the 2001 investigation and also information from sites elsewhere within
Ashfield Shale.
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Table 2 — Commonly Occurring Joint Sets within the Ashfield Shale

Joint Set Predominance Dip Angle Dip Direction

(degrees) (degrees)

i) Major 80 -90 180 - 210

i) Major 70-90 000 - 030

iii) Major 65 - 90 240 - 280

iv) Major 55-90 040 - 090

V) Minor 25-45 300 - 325

Vi) Minor 15-30 340 - 020
Vii) Minor 15-40 160 - 200
viii) Minor 20 - 45 075 - 095

Subsequent mapping undertaken by DP within the deep excavations to the north of the site
(within Pacific Place) provided new data which was analysed and presented in the DP Report
“Review of Geological Data and Perimeter Shoring” (Reference No. 28994G, dated April 2002).
Incorporation of the new data from within Pacific Place and deletion of the minor joint sets and
features of less than 5 m lateral persistence confirmed the presence of joint (and fault) sets v)
and vii) with an additional joint orientation of 40 - 50/110 - 120 (dip/dip direction), designated

joint set ix).

Orientations of known faults and sheared zones on other Chatswood sites within the Ashfield

Shale are shown in Table 3.

Table 3 — Summary of Main Joint Set Orientations

Joint Set Dip Angle Dip Direction
(degrees) (degrees)
iv 50 050
iv 50 090
iX 50 120
Vi 60 170
and a group with the range
i & v 30-55 260-330

With respect to the hydrogeology or groundwater situation of the present site, some groundwater
seepage has been noted previously within the less weathered, fractured Ashfield Shale. Also,
minor localised perched groundwater is expected within the filling and to a lesser extent within
the natural clay soils. Relatively minor seepage flows were encountered in the previous deep

excavations within Pacific Place. It is likely that the groundwater seepage condition at the site
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has altered to some extent due to the previous deep excavations to the north and east of the
site, which effectively act as a sump, thereby dewatering for some distance around the

excavation.

9. PROPOSED DEVELOPMENT

Based on preliminary plans provided by Mirvac Design (dated 12 July 2010) it is understood that
the proposed development on this site will comprise the construction of one multi-storey

residential building with five to seven basement levels.

Along the eastern side of the site, adjacent to the rail line, the proposed basement level
(Basement 5) ramps up towards the north from RL81.4m to RL 82.9 m and will require
excavation to depths of approximately 13 - 15 m below the existing surface levels. On the
western side of the site, and set back approximately approximately 9 -10 m from the rail line, the
proposed basement level (Basement 7) steps down to RL74.5-75.8m and will require

excavation to depths of approximately 20 — 22 m below existing surface levels.

This existing track level for the rail line is understood to be approximately RL 99.5m and
therefore the proposed Basement 5 level, adjacent to the rail corridor, will require excavation to
depths of approximately 16.5 m to 18 m below the track level. The proposed lower basement
floor levels are indicated on the geotechnical cross-sections presented in Appendix A (Drawings
No. 2 and 3).

Specific details of column loadings are not known at this stage, but it is expected that they will
be within the range of 5,000 kN to 10,000 kN, based on experience with the previous
developments within the Pacific Place precinct.

With regard to the loading from the existing rail line, Tierney and Partners Pty Ltd (T&P) now
Opus International Consultants Pty Ltd (Opus), structural engineers for the Railway Enclosure
Structure, previously advised a factored uniform loading of 37.5 kPa, or 600kN/m run of track for

the situation where two trains pass each other. For the existing 0.9 m diameter piles supporting
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the Railway Enclosure Structure, T&P advised an unfactored vertical (Working) loading of

approximately 3500 kN per pile and an unfactored lateral (Working) loading of 200 kN per pile.

10. COMMENTS

10.1 Site Earthworks

10.1.1  Excavation Conditions
Based on the inferred geotechnical sections (Drawings 2 and 3), excavation will mainly be within
very low to low strength shale grading to medium and high strength shale and siltstone (Class II-
I) below about RL81 m to RL84 m. Medium to high strength sandstone and laminite (Class II,
Mittagong Formation) is expected in Basement 7 below about RL76 m to RL77 m. The
thickness of the filling and clay profile generally increases towards the south-eastern corner of
the site. Prior to excavation, it should be confirmed that all temporary anchors installed for the
Epica building to the north of the site have been de-tensioned and care should be taken when

removing the de-tensioned anchors during the bulk excavation works.

Relatively straightforward excavation conditions are expected for bulk removal of the filling, clays
and extremely to very low strength shale (Class V and IV) which should be readily excavated
with conventional earthmoving equipment. It is expected that some of the low strength
(Class Ill) shale, over the lower portion of the proposed excavation may require limited ripping
by a heavy D9 class, bulldozer or equivalent. Class Il Shale may require moderate ripping by a
heavy bulldozer (e.g. D10 or D12) and medium to high strength (Class Il and Class lI-1) Shale
and Sandstone/Laminite may require moderate to heavy ripping. Productivity within medium to
high strength rock, particularly sandstone, may be low (even with large dozers) and therefore
some pre-splitting or rock hammering may be necessary to improve efficiency. The excavation
of localised areas or side trimming within Class Il-I Shale and Sandstone/Laminite such as for
footings or services, will generally require the use of a rotary rock saw, possibly in conjunction

with a medium sized hydraulic rock hammer (e.g. Krupp 600 to Krupp 900, or equivalent).
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As indicated in previous sections of this report, some localised medium to high strength rock
bands may be encountered at some locations within rock units displayed on the cross-section

that are normally only associated with low or even very low strength rock.

The excavation rate that can be achieved within the medium to high strength rock varies
considerably and is dependent upon the degree of jointing in the rock, the rock strength, the
type of machinery being used and the skill of the operator. Some of these factors vary between
individual contractors and it is therefore recommended that bulk excavation tenderers be

required to make their own assessment of the equipment required to carry out the work.

10.1.2 Disposal of Excavated Material
All excavated materials will need to be disposed of in accordance with the provisions of the
current legislation and guidelines including the Waste Classification Guidelines (DECC, April
2008). This includes filling and natural materials that will be removed from site. Accordingly,
environmental testing will need to be carried out to classify the materials derived from the bulk
excavation works. Reference should be made to the DP waste classification report (Reference

No. 45679, dated 21 July 2008) for details on the waste classification of the site soils.

10.1.3  Vibrations Arising from Excavation
During excavation, it will be necessary to use appropriate methods and equipment to keep

ground vibrations at adjacent buildings and structures within acceptable limits.

The German Standard DIN4150-3 (1999) “Structural vibration — effects of vibrations on
structures”, recommends that ground vibrations at the foundation level of residential buildings, in
good condition bearing on sound rock foundations, be limited to a peak particle velocity in any
component direction (PPVi) of 5, 15 and 20 mm/s at vibration frequencies of 10, 50 and 100 Hz

(typical of excavation plant), respectively, in order to reduce the potential for structural damage.

Ground vibration can be strongly perceptible to humans at levels above 2.5 mm/s component
PPVi. The Australian Standard AS2670.2-1990 “Evaluation of human exposure to whole-body
vibrations — continuous and shock induced vibrations in buildings (1 - 80 Hz)” indicates an

acceptable day time limit of 8 mm/s component PPVi for human comfort.
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Based on reference to DIN4150, AS2670 and the experience of DP with rock excavations in
Sydney, it is suggested that a provisional maximum PPVi of 8 mm/sec (applicable at the
foundation level of existing buildings) be employed at this site to reduce the risk of structural
damage to the surrounding buildings and Railway Enclosure Structure. The vibration limit
should be reviewed following a structural assessment of the adjacent buildings and structures

which may indicate that a lower or higher vibration limit may be appropriate.

DP maintains a database of vibration trial results, generally vector sum peak particle velocity
(VSPPV) versus distance, which can provide guidance for the selection of excavation plant
unlikely to produce frequent vibration exceedances. The database results are dependent on the
individual site conditions and equipment used, hence actual vibration levels on this site may
differ from predictions and a specific trial is recommended at the commencement of rock

excavation.
The database suggests that buffer distances estimated from Table 4 should be maintained
between various types of excavation plant and the foundations of adjacent buildings, in order to

reduce the likelihood of vibrations exceeding the provisional allowed vibration Limit.

Table 4 — Approximate Buffer Distances for Excavation Plant

Provisional Allowed Vibration Limit: 8 mm/s PPVi

Likely equivalent maximum Vector Sum PPV: 11 mm/s VSPPV

Excavation Plant Buffer Distance

(from trial maxima)* |  (from trial averages)

Rock Saw on Excavator” 0.8m 0.4m
Ripper on 20t Excavator 25m 0.9m

Rock Hammer < 500 kg operating weight 5.6m 22m

Rock Hammer 501 - 1000 kg operating weight 6.3 m 26m

Rock Hammer 1001 - 2000 kg operating weight 9.7m 4.3m

Rock Hammer > 2000 kg operating weight 6.2m 4.3 m

1. Closer distances can often be achieved from individual trials, as indicated by those from trial averages
2. Loading effects from buildings may reduce vibration levels, to enable boundary saw cuts with few exceedances.
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10.1.4  Unsupported Temporary Excavation Batters
Depending on the earthworks sequence, it may be appropriate to batter the excavation within
the perimeter shoring system. The following batter slopes (Table 5) are suggested for the

design of temporary unsupported cuts of up to 4 m height:

Table 5 — Recommended Safe Batter Slopes for Exposed Material

Maximum Temporary Batter Slope
Exposed Material H:V)
Filling / Residual Clay 15:1
Class IV /V Shale 1:1
Class IV 0.75:1
Class lll Shale 0.5:1*
Class Il Rock, or better Vertical*

* Subject to jointing assessment by experienced Engineering Geologist

Regular inspections of the excavated faces should be undertaken by an experienced
Engineering Geologist or Geotechnical Engineer at the time of excavation to assess whether
localised stabilisation (e.g. rock bolting) is required to control any adversely oriented jointing
within the face. Based on the significant amount of jointing with moderate and subvertical dips,
noted in the rock core and from previous bulk excavation work at the adjacent building sites, it is
expected that some dowelling support may be required to prevent the loss of adversely oriented
wedges. If such wedges are not supported prior to excavation significant overbreak may result.

10.2 Excavation Support

10.2.1  General
Excavation is proposed up to the Railway Street boundary and also adjacent to the existing
North Shore Railway Line. The excavation for Basement 7 will extend approximately 6 —7 m
below the Epica building floor level along the northern side of the site. It is understood that the
excavation will be set back approximately 5 m to 10 m from the Help Street boundary. Retaining
structures will be required both during the construction phase and as part of the final structure
where the excavation adjoins the boundaries of the site. Support of the rail corridor and Railway

Enclosure Structure, along the eastern site boundary is addressed separately in Section 10.2.7.
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Most of the soil and weathered rocks will stand vertically for various periods of time, with
instability developing over time through erosion, drying and shrinkage, or the formation of blocks
sliding along adversely oriented fracture planes. Mass instability could also develop due to
sliding on low and moderately dipping joints associated with minor thrust faulting, common in

Ashfield Shale in the Chatswood area.

Temporary shoring may be designed to be incorporated within the permanent excavation
support. Alternatively, the final structure may be used to prop or brace the retaining wall system
in the longer term, so that temporary anchors may be released (i.e. untensioned). Shoring
support methods will generally require tie-back anchors for stability, particularly where limiting
ground movements behind the wall is essential. The legal implications of the use of rock
anchors extending onto neighbouring properties and public land will need to be considered.

Approval should be sought from Council and adjacent property owners.

The following shoring options may be considered for the support of such excavations:

e Contiguous Pile Wall — Consisting of closely spaced, or almost touching, bored (or
Continuous Flight Auger) and socketed reinforced concrete piles. The wall may form part of
the final structure, sealed by a shotcrete panel facing that is constructed as the bulk
excavation progresses. Multiple rows of ground anchors tied into waling beams are

generally required.

e Soldier Pile/Infill Panel Wall System — Consisting of bored or CFA, rock socketed piles
installed on or behind the excavation line, at typical intervals of 2—-3 m centres. As
excavation proceeds, structurally reinforced shotcrete infill panels, or similar, are constructed
in between the piles. The piles can often be designed to also provide foundation support for
the perimeter of the structure. Piles are normally drilled with a minimum “toe in” design to
provide lateral restraint at the base of the excavation based on the passive resistance of the
rock in which the pile is socketed. Again, multiple rows of ground anchors are expected for

this site.

Soldier piles in conjunction with reinforced shotcrete panels have been used on the other
development sites within Pacific Place and are commonly used in Sydney for excavation support
in cohesive soils overlying weak rocks. The exposed soil and rock profile in between the soldier

piles is expected to be temporarily self-supporting for panel depths of up to about 2 m, until the
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ground anchors are installed and the reinforced infill panels are constructed. At no stage should
progressive vertical excavation exceed about 2.5 m without infill panel support being
constructed. However, a maximum depth increment of 1.0-1.5m is recommended for
excavation over the upper 2 — 3 m of the profile. It is possible that adverse jointing may cause
localised instability in the exposed material (e.g. unstable wedges) which may require remedial
measures prior to shotcreting. Regular inspection of the excavated faces in between soldier
piles should be carried out by an experienced Engineering Geologist/Geotechnical Engineer
during the course of excavation works to advise further on such stabilisation measures, as well
as to record the orientation of the joints and faults. This latter information can be used to refine

the final support design.

It is recommended that soldier piles or other perimeter wall piles, are founded a minimum of two
pile diameters below the bulk excavation level (or any perimeter drainage trenches), except
where required to carry structural loadings from the proposed building. In this instance, longer
rock socket lengths will generally be required. Soldier piles may be designed on the basis of the
allowable foundation pressures given in Section 10.4.2, to carry structural compression loads
associated with the proposed buildings. Alternatively, soldier piles may be terminated above the
bulk excavation level in at least Class Il rock, with support below this level provided by rock
anchors. Soldier piles terminated above the bulk excavation level should be supported by at

least two rock anchors with one located close to the pile toe.

Along the northern side of Basement 7, the excavation below the Epica Building floor level
should expose Class II-I Shale overlying Class Il Sandstone/Laminite at about RL76 m to
RL77 m. Support of this excavation may be achieved using pattern bolting (permanent bolts).
This option will probably require heavily reinforced shotcrete walls below any nearby footings.

Consideration of two alternative wall loading conditions will generally be required for the design
of retaining structures, the first taking into account horizontal pressures due to the soils and
weathered rock material and the second taking account of potential sliding along adversely
oriented, continuous joints. The following sections present recommendations on the two

alternative retaining wall design conditions.
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10.2.2  Earth Pressure Design
The design of retaining structures to support earth pressures for conditions such as those
encountered on this site is normally a subjective process, based on presumptive values. The
design is often a compromise between a solution whereby the reimposition of lateral restraint
equal to pressures calculated using a value of earth pressure in-situ or “at-rest” (Ko) is applied
and an approach in which a lesser earth pressure value is adopted, recognising that some

lateral movement of the restraint system due to stress relief is acceptable.

Excavations braced, anchored or propped, either temporarily or permanently will be subject to

earth pressures above the top of the Class Ill Shale (refer to Drawings 2 to 3).

Design for lateral earth pressures for a multi-anchored wall system may be based on a uniform
rectangular earth pressure distribution of 6H, where H is the depth to the top of the Class Il
Shale. For situations where only minor lateral movements are acceptable, such as the support
of sensitive structures or services, an increased (uniform) pressure of 8H should be adopted,
depending on the level of restraint required. A uniform pressure of 10 kPa should be adopted
for the support of Class lll Shale or better quality between soldier piles and/or anchors to
account for minor joint wedges that may become mobilised. The additional lateral pressures
due to surcharge loading (e.g. pavements and construction related activities) behind the wall

must also be considered.

The earth pressure formulation provided above does not include either earthquake loads or
hydrostatic pressure due to the build-up of groundwater behind any retaining wall. If drainage
behind the wall is not provided it will be appropriate to reduce the density of soil/rock below the
water table and allow for full hydrostatic pressure below about 2 m.

Wall support piles may be designed to extend below the base of the excavation and develop
passive resistance at the base of the piles. In estimating the minimum “toe-in” length where this
approach is adopted, the ultimate passive pressures shown in Table 6 below are suggested for

design based on the nature of the founding material.
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Table 6 — Ultimate Passive Pressure for Minimum “Toe-In" Design

Material Ultimate Passive Pressure (kPa)
Class IV Shale 500
Class Ill Shale 1500
Class Il Shale (or better) 5000

It should be noted that the ultimate values shown above may be considered below one pile
diameter beneath the bulk excavation level and will need to incorporate a factor of safety. Piles
should also found at least two pile diameters below the bulk excavation level (or perimeter
drainage trenches), except when required to carry structural loadings from the proposed
building, where longer rock sockets will generally be required. Soldier piles supporting structural
compression loads should be apportioned based on the allowable foundation pressures given in
Section 10.4.2.

Detailed design of shoring should preferably be carried out using WALLAP, FLAC or other
accepted computer analysis programs capable of modelling progressive excavation and

anchoring and predicting potential lateral movements, stresses and bending moments.

10.2.3  Inclined Joint Design

10.2.3.1 General
In jointed Ashfield Shale such as exists on this site, the possibility of adversely oriented rock
wedges bounded by joints “daylighting” on the face or at the base of the cut should be
considered. Such an occurrence could result in a major block failure, which may not be
adequately resisted by a retaining wall system designed to support the earth pressures defined
in Section 10.2.2. “Failure” generally refers to the mobilisation (i.e. slippage) of a rock wedge

that is associated with a resultant thrust or pressure on the back of the wall.

The stability of jointed rock masses is essentially dependent on the presence, shear strength,
orientation and continuity of joints, bedding planes or fault planes within the rock mass. While it
is not possible to determine the overall ‘factor of safety’ relating to a rock slope, it is possible to
determine a factor of safety for a given model or mechanism (e.g. such as a combination of

joints) along which a failure may occur.
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The stability of a specific wedge can then be assessed, based on known or assumed joint
strength properties. However, for any assumed mechanism, there is a probability regarding the
likelihood of its occurrence. Thus, for example, it may be possible to postulate a factor of safety
of less than 1 for a particular assumed mechanism, but there may be a probability of only one in

10,000 that such a mechanism could occur.

Experience with deep excavations in Ashfield Shale is that through going faulting dipping both at
45° and near the horizontal is not uncommon and a number of slope failures along such faults
have occurred at other sites, with some smaller minor wedge failures observed within the Pacific
Place precinct. Since the drilling carried out to date has identified numerous 30° to 50° dipping
joints and faults and thin horizontal sheared seams, the possibility of continuous sheared zones

or other weak interfaces can not be discounted.

10.2.3.2 Assessment of Mobilised Wedge Loads
On the basis of the joint and fault sets measured at this and other nearby sites, three general
failure mechanisms have been considered, assuming that these defects were continuous over a
sufficient strike length to be significant. Bedding defects were also assumed to be continuous,

though flat lying. The three types of theoretical failure mechanisms are summarised as follows:

. Type 1. Planar failure on a joint/fault dipping at 45°, striking parallel to and “daylighting” at

the toe of the excavation.

. Type 2: Wedge failure formed by the intersection of joints/faults dipping at 45° with dip
directions of 020°, 110°, 200° and 290°.

. Type 3: Wedge failures formed by the intersection of joints dipping in the range 55 - 80°,
with dip directions in the range 000 - 280°.

Computer based stability analyses were carried out for each of the above theoretical failure

mechanisms assuming the following material and (drained) strength parameters:
. Shear strength at interface: ¢ = 25°, ¢ = 0 kPa.

° Average bulk unit weight of shale wedge (y) = 21 kN/m®

It is noted that there are different factors of safety on differently oriented faces. However, for the

sake of simplicity the worst case situation for each failure type has been presented in Table 7.
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These anchor loads are for an assumed rock wedge only and do include allowance for

surcharge loads, which must also be included in the design.

Table 7 — Results of Stability Analyses for Defined Failure Mechanisms

Failure Type Factor of Safety Anchor Load Remarks
(kN/m)
1 1.0 4.2h? - Temporary anchors on perimeter
1.0 1.25 h? shoring.
2 1.3 2.4 h? - Anchors installed at 10° below
16 3.2 h? horizontal.
3a (individual 1.0 1.2h* t0 2.2 h?
wedges)
3b (over-lapping 1.0 2.6 h? - Horizontal loading on to perimeter
wedges) 1.3 2.9 h2 wall.
1.6 3.65 h?
3c (adjacent 1.0 1.3 h?
wedges) 1.3 1.45 h?
1.6 1.83 h’

Notes: 1. h =height of excavation face in metres
2. Anchor Load = horizontal force in kN applied over a 1m wide strip over depth h.

The above table indicates that in the case of the 45 degree dipping joints/faults, the worst
situation (but considered to be the least likely) would result from planar type failure (Type 1).
The table also indicates that in the case of the most likely wedge failures (Type 3) the worst
situation would result from overlapping of the assumed wedges (Type 3b). A more likely worst
case situation based on observation of failures in similar major shale excavations (e.g. brick
pits), would result from a series of adjacent individual wedges (Type 3c) along the face of the
excavation. In this case the horizontal loads would be half of those required for the overlapping

wedges situation.

Although the Type 1 failure mechanism is considered to be extremely unlikely, in view of the
sensitivity of the North Shore Rail Line and the Epica Building, it is recommended that the
permanent anchor/bolt support along these excavation faces should be designed for this
mechanism (i.e. 4.2h? in kN/m for the combined anchor load per metre length of wall). A factor
of safety of unity (1.0) may be adopted for this design approach given that it assumes an unlikely

combination of adverse factors likely to be encountered on the site. In this way, all other failure
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mechanisms will be adequately covered. Preliminary design along the Epica Building frontage
could assume a 45 degree wedge extending up from the top of Class Il Sandstone/Laminite at
about RL76 — 77 m. Surcharge loads, particularly concentrated footing loads for the Epica

Building must also be included in the design.

For the Railway Street and Help Street perimeter shoring, review and analysis of the available
data has identified a theoretical, worst case scenario for an individual wedge (using the joint sets
identified on and near the site) which would require a design anchor load of 1.96 h? for a factor
of safety of 1.0. To account for the possibility of overlapping wedges it is recommended that the
anchor design for the Railway Street and Help Street perimeter shoring may be based upon a
design anchor load of 2.5 h? in kN/m for the combined anchor load per metre length of wall (for

anchors installed at an angle 10° below horizontal).

To assess the required size and number of anchors it is recommended that the anchors be
installed at 10° below horizontal wherever possible. This is considered to be the flattest angle
that can realistically be used which will allow relatively easy anchor installation and effective

grouting.
Should there be a requirement to increase the angle of installation of the anchor then, to keep a
similar factor of safety to that designed for, the anchor capacity would need to be increased as

shown in Table 8.

Table 8 — Increased Capacity Requirement for Steeper Anchors

Angle of Installation Required Percentage
(below horizontal) Increase in Capacity
10° 0%
15° 5%
20° 14%
25° 22%

Inspection of the cut faces during the excavation phase should be carried out by an experienced
Engineering Geologist to ensure the adequacy of design. The mapping of all actual joints and
faults will also allow the recalculation of the horizontal force required to restrain the actual joint
wedges present for final support design. Obviously this approach to permanent support design
will require considerable interaction between the Structural and Geotechnical Engineer.
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10.2.4  Ground Anchor Design
Anchoring of wall piles may be accomplished by pre-stressed type anchors. Normally, ground
anchors are inclined to the horizontal as steeply as possible, to allow anchoring in at least
medium strength shale or sandstone. However, on this site, due to the significant depth of
weathering and the significant anchor forces required to support the deeper excavations, flatter

anchors that are anchored in generally low strength shale may also be considered.

For the design of anchors restraining shoring at the boundaries, bonding can be developed
behind an “active” zone estimated by an imaginary line rising at 45 degrees from the base of the
bulk excavation level to intersect the ground surface behind the excavated face. Bond lengths
can then be estimated from the adhesion developed on the sides of the anchor calculated in

accordance with the ultimate bond stresses given in Table 9.

Table 9 — Ultimate Bond Stresses for Anchor Design

Material Ultimate Average Bond Stress
(kPa)
Class V / IV Shale 100
Class lll Shale 400
Class Il Shale (or better) 1000

The parameters given above assume that the anchor holes are clean and adequately flushed,
with grouting and other installation procedures carried out carefully and in accordance with good
engineering practice. Note that these values should be used in conjunction with a reduction
factor of 0.5.

It is noted that the above values are necessarily conservative, particularly for the poorer shale
classes. This is based on our experience gained from testing ground anchors in these
materials, where the drilling process sometimes causes the formation of a smear zone over the
wall of the anchor hole. The use of higher bond stress values for anchor design may be
possible but would generally necessitate the Contractor demonstrating their nominated design

values by a programme of proof load testing.
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After anchors have been installed, it is suggested that they be proof loaded to 125% of the
nominal design Working Load and then locked-off at no higher than 60 - 80% of the Working
Load until the anchors are decommissioned. Periodic checks should be made throughout the
construction period to ensure that the load is maintained and is not lost due to creep effects or to

other causes.

10.2.5 Excavation Induced Movements

For the relatively major excavation proposed, there is a possibility that there will be slight
horizontal movements due to stress relief effects. It is not possible to make a reliable estimate
of such movements, but empirical data for major excavations in Hawkesbury Sandstone suggest
that they could be in the order of 0.05-0.1% of vertical excavation height. There is relatively
less recorded data on deformation movements for excavations within Ashfield Shale, as present
on this site. Based on published literature and recent experience, the lateral deflections in
Ashfield Shale could be in the order of 0.1 - 0.2% of the excavation height.

It is unlikely to be practicable to provide restraint for the relatively high in-situ horizontal stresses
associated with stress relief mechanisms. Therefore it is recommended that appropriate
allowance be made for movements of this order in construction planning and survey
arrangements, etc. For example, it may be necessary to repair pavements and public utilities
(e.g. buried services). With respect to adjacent structures, including the Railway Enclosure
Structure, it is recommended that dilapidation surveys be carried out prior to the commencement

of excavation works to allow an appropriate response to potential future damage claims.

10.2.6  Construction of Retention Systems
The construction method adopted for the retaining structures will depend in part on the extent to
which it will be incorporated into the permanent structure. Finish requirements, available
clearances and cost will all impact the construction method. A temporary wall can be
constructed to serve as a permanent wall, with the external anchoring system replaced
eventually by propping from the building structure. A satisfactory architectural finish may also be

achieved by constructing a separate masonry wall inside the temporary wall.

The materials exposed in the cut face of the excavation will have the capacity to stand
unsupported in the short term. For soldier pile wall systems, it will be appropriate to open up

excavated faces to depths of about 1.5 m in soil and 2.5 m in shale and utilising the arching
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capacity of the materials to span between the soldier piles until the ground anchors are installed
and reinforced infill panels are constructed. For the temporary situation, it is considered that
infill panels will be required at least down to the level of the Class V - IV Shale, and thereafter
the shale could be relied upon to arch between piles provided they are not greater than 3 m
apart. However, as the shale will fret with wetting and drying, it will at least require a thin layer
of shotcrete to protect it. The investigations to date indicate that adversely oriented jointing and
fracturing may be present in the stronger rock, and may require remedial measures and
extension of the closed shoring system. It is suggested that the faces of the excavation are
regularly inspected by an experienced geotechnical professional during the course of the
excavation works to advise further on any additional stabilisation requirements, which cannot be

reliably determined at this stage.

It is considered that the final construction of the retaining system should incorporate protection
of all excavated faces by sprayed or cast concrete. As indicated by previous laboratory testing,
it is likely that the clays and Ashfield Shale units will weather and degrade rapidly with time,
giving rise to local instability. If the temporary wall is to be retained as part of the final structure,

it may be more economical to perform final shotcreting as the excavation progresses.

Drainage is normally provided behind soldier pile/infill panel wall systems using one of a number
of proprietary strip drains combining a filter fabric “sock” and cellular plastic matrix (e.g. Mebra,
Nylex). A width of between 100 mm and 300 mm is usually adequate for strip drains, with one

or two strip drains installed against the face of each panel (i.e. strip drains spaced at about 2 m).

The drilling of the soldier piles will require the use of a high powered piling rig capable of drilling
medium to high strength shale and possibly high strength sandstone, depending on the socket
depths required. Prospective piling contractors should be asked to make their own assessment

on the type of equipment required to achieve the design requirements and pile depths.

10.2.7 Railway Embankment Retention System

10.2.7.1 General
The major vertical excavation along the existing rail corridor will require support during both the
construction phase and for the long term. The supplied plans indicate that excavation will occur

directly adjacent to the western side of the 18 m wide Railway Enclosure Structure. Further
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geotechnical review of the shoring wall and existing Railway Enclosure Structure piles should be

carried out prior to detailed design.

The North Shore Rail Line is a major rail artery and as such it is expected that the excavation
face should be treated as sensitive to deflection. As discussed previously, it will generally not be
practical to provide lateral restraint for the slight horizontal movements that are caused by stress
relief. For the proposed height of excavation, such movements could be in the order 20 -
40 mm. It is recommended that the advice of the rail authority should be sought in relation to

acceptable levels of lateral wall movement beneath the rail line.

It is understood that a reinforced shotcrete wall with permanent horizontal ties and inclined rock
anchors will be used to support the excavation along the rail line. Generally the reinforced
shotcrete panels should be constructed in maximum heights of 2.5 m for excavations in shale
and 1.5 m in clay soils. The maximum excavation height should be confirmed during inspection
by a geotechnical engineer. Excavation must not proceed below the panel until the reinforced
shotcrete panel is constructed and the anchors are stressed. A detailed methodology and
construction monitoring plan should be prepared prior to construction outlining the methodology

and monitoring requirements for the excavation and shoring support adjacent to the rail corridor.

The shoring system for the other deep excavations within the Pacific Place precinct, adjacent to
the rail corridor, have previously been designed by Opus. DP has previously been involved with
the design of the horizontal ties and rock anchors for these shoring systems. It is understood
that a similar approach will be adopted for this site, with the shoring system below the Railway
Enclosure Structure to be designed by Opus in conjunction with an anchor design/review by DP.
The three rows of horizontal ties adjacent to the site have previously been installed and the

installation and stressing was inspected by DP.

A pier and beam foundation system support the Railway Enclosure Structure, with the piles
generally extending down into, or close to the underlying Hawkesbury Sandstone. A preliminary
review of the Railway Enclosure Structure piles adjacent to this site indicate that most piles
adjacent to the site are socketed within sandstone and founded close to the Basement 7 level,
which is located approximately 9 -10 m to the west. However, five of the Railway Enclosure
Structure piles are founded in Class Il-I shale within 0.8 m to 3 m below the Basement 5 level,

which is adjacent to the Railway Enclosure Structure. Further review and detailed design will be
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required, however, preliminary analysis by DP indicates that a permanent rock bolt with a

working capacity of 200 kN will be required at the toe of Pile 23W.

The live train traffic load will act as a surcharge (advised previously by T&P) and must be

included in wall design calculations.

Due to the noise and vibrations associated with the rail line, it is understood that the shoring
system must be isolated from the basement walls of the proposed building. As mentioned,
permanent horizontal ties and inclined rock anchors will therefore be used to provide lateral
support to the shoring system. Permanent anchors require double corrosion protection and full
column grouting of the anchor system, which will necessitate careful detailing, specification and

construction monitoring.

It is understood that shoring will be constructed by progressive sequence of excavation and
construction of the anchored, reinforced shotcrete wall, as was adopted for the previous deep

excavations adjacent to the rail corridor at Pacific Place.

10.2.7.2 Design

As per the recommendations for general perimeter excavations (Section 10.2), design of the
shoring system to support the rail corridor should consider both horizontal pressures due to the
soils and weathered rock material, and also the potential for mobilised wedges of rock acting on
the rear of the wall. In order to provide additional stiffness to the shoring system and thereby
reduce lateral movement, the maximum rectangular pressure distribution developing in the
overburden filling and natural clays should be based on 8H kPa, where H is the overall depth of
the combined filling and clay.

With regard to design for potential rock wedge failures, preliminary support design may be
based on the loads generated by the Type 1 wedge failure for the temporary shoring situation

(i.e. a combined anchor load of 4.2h? in kN/m length of wall).

All forms of analyses should take due account of potential earthquake and surcharge loadings
(e.g. rail traffic), or other relevant possible loads. Also, hydrostatic pressures due to the build-up

of groundwater behind retaining walls should be included if drainage behind the wall is not
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provided. In this case it would generally be appropriate to reduce the density of soil/rock below

the water table and allow for full hydrostatic pressure below about 2 m.

Below the level at which Class Ill Shale is first encountered, a uniform horizontal pressure of
10kPa should be applied to the cut faces of the rail easement. This pressure is necessary to
safeguard against localised slope failure induced by combined jointing/faulting and bedding
defects in the rock, between rock anchors.

10.2.7.3 Monitoring of Lateral Deflections
Due to the importance of the shoring system supporting the rail line, it is recommended that a
comprehensive monitoring regime be carried out during the bulk excavation phase to measure
progressive lateral movement. This will generally require the installation of numerous markers
for precise surveying to enable movement monitoring to within 1 mm accuracy. Also, it will be
necessary to carry out regular proof-load checks for the anchors to ensure that the load is

maintained and that there is minimal load loss due to creep or other factors.

10.2.7.4 Induced Electrical Currents
Attention is drawn to the probability of induced currents from the railway lines causing corrosion
of steel in permanent anchors installed below track level. Previous discussions with a consultant
electrical engineer who specialises in earthing, suggest that the possibility of electrolytic
corrosion of steel anchors can not be dismissed. It is recommended that appropriate testing be

carried out on a few installed anchors to assess this risk.

10.3 Groundwater

During construction groundwater inflow into the excavation will be experienced in the form of
seepage. It is expected that groundwater seepage may be readily handled by normal “sump-

and-pump” techniques.

At this stage it would be difficult to reliably estimate the flow rate into the excavation once all
construction has been completed and the phreatic surface lowered. It is suggested that
observation of groundwater inflow be made during the final stages of the excavation when the

water table has been lowered to near the equilibrium condition before finalising design.
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Tests previously conducted on groundwater samples from two bores indicate moderately acidic
conditions at the site. This could have an adverse effect on buried steel due to corrosion.
Corrosion rates are unlikely to affect the strength of steel components during the construction
phase, however, the design of permanent steel structural elements should be reviewed in light
of the moderately aggressive groundwater. Further tests could be conducted on representative
samples of groundwater, possibly taken from seepage water entering the excavation below the

surface filling and soil before finalising the design.

It is considered likely that the most suitable permanent dewatering system would comprise a
system of subfloor drains and strategically located sumps installed beneath the lowest basement

floor slabs for periodic pumping.

Previous experience indicates that the groundwater within Ashfield Shale can have moderate
concentrations of dissolved solids including iron. Once groundwater comes into contact with the
atmosphere, precipitation of iron oxides is likely to occur and provision should be made for the
periodic filtering and/or cleaning of this precipitate from subsoil drains, sumps, pumps and other

fittings.

104 Foundations

10.4.1  General
It is anticipated that Class Il and 1I-1 Shale will be exposed at the proposed bulk excavation level
for Basement 5 and Class Il Sandstone/Laminite will be exposed at the bulk excavation level of
Basement 7, as indicated an Drawings 2 and 3. High level pad footings should be suitable to

support the expected columns loads.

10.4.2  Design Parameters
Recommended maximum allowable pressures and modulus values for the range of possible
foundation materials encountered in bores at the site are presented in Table 10. Parameters for
clay and Class IlI-V Shale are provided in case design of smaller isolated structures are required
beyond the building footprint. These parameters apply to the design of high level foundations,

such as pads or strip footings, or for socketed bored piers.
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Table 10 — Recommended Design Parameters & Moduli for Foundation Design

Maximum Allowable Pressure
Foundation Classification” End Shaft Adhesion® Field Elastic
Stratum Bearing (kPa) Modulus
(MPa) (MPa)
Residual Clay Not Applicable 0.3 40 15-30
\Y; 0.7 60 50
Shale, Laminite or VIV 0.8 80 100
Siltstone IV 1.0 100 200
Il 3.5 300 500
Il 6.0 500 1000
/1 8.0 650 2000
v 3.0 300 400
Sandstone 1 5.0 500 1000
Il 8.0 800 2000
/1 10.0 1000 2500
Notes:

1. Classification based on Reference 1 (Pells et al. 1998).
2. Shaft adhesion applicable for the design of bored piers, uncased over rock socket length, where adequate
sidewall cleanliness and roughness achieved.

The foundation design parameters given in the above table assume that the foundation
excavations (e.g. pads or piles) are clean and free of loose debris, with pile sockets free of

smear and adequately rough immediately prior to concrete placement.

Foundations proportioned on the basis of the above parameters would be expected to
experience total settlements of less than 1% of the footing width (or pile diameter) under the
applied Working (i.e. Serviceability) Load, with differential settlements between adjacent

columns expected to be less than half of this value.

Where pad (shallow) foundations or pile shafts are above a line extending upwards at an angle
of 45 degrees from the base of an excavation, reduction of the allowable bearing pressure or
shaft adhesion parameters may be appropriate. Specific advice should be sought where this

situation occurs.

All footings should be inspected by an experienced geotechnical professional prior to the
placement of steel and concrete. With regard to proving of high level foundations, attention is

drawn to the suggested minimum requirements set out in Reference 1. In particular, “spoon”
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testing (or proof core drilling) should be undertaken in at least one-third of high level footings
proportioned on the basis of an allowable bearing pressure of between 3500 kPa and 6000 kPa.
For high level footings proportioned on the basis of an allowable bearing pressure of greater
than 6000 kPa, “spoon” testing should be undertaken at all footing locations. The purpose of
“spoon” testing is to check that no significant weak seams exist within a depth of 1.5 times the
least footing dimension below the foundation level.

10.5 Design for Earthquake Loads

In accordance with AS1170 - 2007 “Structural Design Actions, Part 4 : Earthquake Actions in
Australia” a hazard factor (Z) of 0.08 and a site subsoil Class Be is considered to be appropriate
for the site. This assumes that all structural loads are uniformly founded on very low strength or

better rock.

11. LIMITATIONS

Douglas Partners (DP) has prepared this report for this project at 7 Railway Street, Chatswood
in accordance with DP proposal dated 18 June 2010. This report is provided for the exclusive
use of the Mirvac for the specific project and purpose as described in this report. It should not

be used by or relied upon for other projects or purposes on the same or other site or by a third

party.

The results provided in the report are considered to be indicative of the sub-surface conditions
on the site only to the depths investigated at the specific sampling and/or testing locations. DP’s
advice may be based on observations, measurements, tests or derived interpretations. The
accuracy of the advice provided by DP in this report is limited by unobserved features and
variations in ground conditions across the site in areas between test locations and beyond the
site boundaries or by variations with time. Should variations in subsurface conditions be
encountered, then additional advice should be sought from DP and, if required, amendments

made.
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This report must be read in conjunction with the attached “Notes Relating to This Report” and
any other attached explanatory notes and should be kept in its entirety without separation of
individual pages or sections. DP cannot be held responsible for interpretations or conclusions
from review by others of this report or test data, which are not otherwise supported by an
expressed statement, interpretation, outcome or conclusion stated in this report. In preparing

this report DP has necessarily relied upon information provided by the client and/or their agents.

DOUGLAS PARTNERS PTY LTD

Reviewed by
Scott Easton Bruce McPherson
Senior Associate Principal
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1. Pells, P.J., Mostyn, G. and Walker, B.F. “Foundations on Sandstone and Shale in the
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Geotechnics - Environment - Groundwater
NOTES RELATING TO THIS REPORT

Introduction

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

Geotechnical reports are based on information gained
from limited subsurface test boring 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.

Description and Classification Methods

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

Soil types are described according to the
predominating particle size, qualified by the grading of
other particles present (eg. sandy clay) on the following
bases:

Soil Classification Particle Size
Clay less than 0.002 mm
Silt 0.002 to 0.06 mm
Sand 0.06 to 2.00 mm
Gravel 2.00 to 60.00 mm

Cohesive soils are classified on the basis of strength
either by laboratory testing or engineering examination.
The strength terms are defined as follows.

Undrained
Classification Shear Strength kPa
Very soft less than 12
Soft 12—25
Firm 25—50
Stiff 50—100
Very stiff 100—200
Hard Greater than 200

Non-cohesive soils are classified on the basis of
relative density, generally from the results of standard
penetration tests (SPT) or Dutch cone penetrometer tests
(CPT) as below:

SPT CPT
Relative Density “N” Value Cone Value

(blows/300 mm) (g — MPa)
Very loose less than 5 less than 2
Loose 5—10 2—5
Medium dense 10—30 5—15
Dense 30—50 15—25

Very dense greater than 50 greater than 25

Rock types are classified by their geological names.
Where relevant, further information regarding rock
classification is given on the following sheet.

Sampling

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

Disturbed samples taken during driling 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 with a
sample of the soil in a relatively undisturbed state. Such
samples vyield information on structure and strength, and
are necessary for laboratory determination of shear
strength and compressibility. Undisturbed sampling is
generally effective only in cohesive soils.

Details of the type and method of sampling are given in
the report.

Drilling Methods.

The following is a brief summary of driling methods
currently adopted by the Company and some comments
on their use and application.

Test Pits — these are excavated with a backhoe or a
tracked excavator, allowing close examination of the
in-situ soils if it is safe to descent into the pit. The depth
of penetration is limited to about 3 m for a backhoe and
up to 6 m for an excavator. A potential disadvantage is
the disturbance caused by the excavation.

Large Diameter Auger (eg. Pengo) — the hole is
advanced by a rotating plate or short spiral auger,
generally 300 mm or larger in diameter. The cuttings are
returned to the surface at intervals (generally of 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 sampling.

Continuous Sample Drilling — the hole is advanced
by pushing a 100 mm diameter socket into the ground
and withdrawing it at intervals to extrude the sample.
This is the most reliable method of drilling in soils, since
moisture content is unchanged and soil structure,
strength, etc. is only marginally affected.

Continuous Spiral Flight Augers — the hole is
advanced using 90—115 mm diameter continuous spiral
flight augers which are withdrawn at intervals to allow
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sampling or in-situ testing. This is a relatively economical
means of drilling in clays and in sands above the water
table. Samples are returned to the surface, or may be
collected after withdrawal of the auger flights, but they are
very disturbed and may be contaminated. Information
from the drilling (as distinct from specific sampling by
SPTs or undisturbed samples) is of relatively lower
reliability, due to remoulding, contamination or softening
of samples by ground water.

Non-core Rotary Drilling — the hole is advanced by a
rotary bit, with water 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
‘feel’ and rate of penetration.

Rotary Mud Drilling — similar to rotary drilling, but using
drilling mud as a circulating fluid. The mud tends to mask
the cuttings and reliable identification is again only
possible from separate intact sampling (eg. from SPT).

Continuous Core Drilling — a continuous core sample
is obtained using a diamond-tipped core barrel, usually
50 mm internal diameter. Provided full core recovery is
achieved (which is not always possible in very weak
rocks and granular soils), this technique provides a very
reliable (but relatively expensive) method of investigation.

Standard Penetration Tests

Standard penetration tests (abbreviated as SPT) are
used mainly in non-cohesive soils, but occasionally also
in cohesive soils as a means of determining density or
strength and also of obtaining a relatively undisturbed
sample. The test procedure is described in Australian
Standard 1289, “Methods of Testing Soils for Engineering
Purposes” — Test 6.3.1.

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

The test results are reported in the following form.

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

as 4,6,7
N=13

¢ In the case where the test is discontinued short of full
penetration, say after 15 blows for the first 150 mm and
30 blows for the next 40 mm

as 15, 30/40 mm.
The results of the tests can be related empirically to the
engineering properties of the soil.
Occasionally, the test method is used to obtain

samples in 50 mm diameter thin walled sample tubes in
clays. In such circumstances, the test results are shown
on the borelogs in brackets.

Cone Penetrometer Testing and Interpretation

Cone penetrometer testing (sometimes referred to as
Dutch cone — abbreviated as CPT) described in this
report has been carried out using an electrical friction
cone penetrometer. The test is described in Australian
Standard 1289, Test 6.4.1.

In the tests, a 35 mm diameter rod with a cone-tipped
end is pushed continuously into the soil, the reaction
being provided by a specially designed truck or rig which
is fitted with an hydraulic ram system. Measurements are
made of the end bearing resistance on the cone and the
friction resistance on a separate 130 mm long sleeve,
immediately behind the cone. Transducers in the tip of
the assembly are connected by electrical wires passing
through the centre of the push rods to an amplifier and
recorder unit mounted on the control truck.

As penetration occurs (at a rate of approximately
20 mm per second) the information is plotted on a
computer screen and at the end of the test is stored on
the computer for later plotting of the results.

The information provided on the plotted
comprises: —

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

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

¢ Friction ratio — the ratio of sleeve friction to cone
resistance, expressed in percent.

There are two scales available for measurement of
cone resistance. The lower scale (0—5 MPa) is used in
very soft soils where increased sensitivity is required and
is shown in the graphs as a dotted line. The main scale
(0—50 MPa) is less sensitive and is shown as a full line.

The ratios of the sleeve friction to cone resistance will
vary with the type of soil encountered, with higher relative
friction in clays than in sands. Friction ratios of 1%—2%
are commonly encountered in sands and very soft clays
rising to 4%—10% in stiff clays.

In sands, the relationship between cone resistance and
SPT value is commonly in the range:—

g. (MPa) = (0.4 to 0.6) N (blows per 300 mm)

In clays, the relationship between undrained shear
strength and cone resistance is commonly in the range:—

de = (1210 18) ¢,

Interpretation of CPT values can also be made to allow
estimation of modulus or compressibility values to allow
calculation of foundation settlements.

Inferred stratification as shown on the attached reports
is assessed from the cone and friction traces and from
experience and information from nearby boreholes, etc.
This information is presented for general guidance, but
must be regarded as being to some extent interpretive.
The test method provides a continuous profile of
engineering properties, and where precise information on

results
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soil classification is required, direct drilling and sampling
may be preferable.

Hand Penetrometers

Hand penetrometer tests are carried out by driving a
rod into the ground with a falling weight hammer and
measuring the blows for successive 150 mm increments
of penetration. 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 relatively similar tests are used.

e Perth sand penetrometer — a 16 mm diameter flat-
ended rod is driven with a 9 kg hammer, dropping
600 mm (AS 1289, Test6.3.3). This test was
developed for testing the density of sands (originating
in Perth) and is mainly used in granular soils and filling.

e Cone penetrometer (sometimes known as the Scala
Penetrometer) — a 16 mm rod with a 20 mm diameter
cone end is driven with a 9kg hammer dropping
510 mm (AS 1289, Test 6.3.2). The test was
developed initially for  pavement  subgrade
investigations, and published correlations of the test
results with California bearing ratio have been
published by various Road Authorities.

Laboratory Testing

Laboratory testing is carried out in accordance with
Australian Standard 1289 “Methods of Testing Sail for
Engineering Purposes”. Details of the test procedure
used are given on the individual report forms.

Bore Logs

The bore logs presented herein 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.
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 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, the frequency of
sampling and the possibility of other than ‘straight line’
variations between the boreholes.

Ground Water

Where ground water levels are measured in boreholes,
there are several potential problems;

e In low permeability soils, ground water although
present, may enter the hole slowly or perhaps not at all
during the time it 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.

e The use of water or mud as a drilling fluid will mask any
ground water inflow. Water has to be blown out of the
hole and drilling mud must first be washed out of the
hole if water observations 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.

Engineering Reports

Engineering reports are prepared by qualified
personnel and are based on the information obtained and
on current engineering standards of interpretation and
analysis. Where the report has been prepared for a
specific design proposal (eg. a three storey building), the
information and interpretation may not be relevant if the
design proposal is changed (eg. to a twenty storey
building). If this happens, the Company 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 condition, discussion of
geotechnical aspects and recommendations or
suggestions for design and construction. However, the

Company cannot always anticipate or assume
responsibility for:
e unexpected variations in ground conditions — the

potential for this will depend partly on bore spacing and
sampling frequency
e changes in policy or interpretation of policy by statutory
authorities
e the actions of contractors responding to commercial
pressures.
If these occur, the Company will be pleased to assist
with investigation or advice to resolve the matter.

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, the
Company requests that it immediately be notified. Most
problems are much more readily resolved when conditions
are exposed than at some later stage, well after the
event.

Reproduction of Information for
Contractual Purposes

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

Site Inspection

The Company will always be pleased to provide
engineering inspection services for geotechnical 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.

Copyright © 1998 Douglas Partners Pty Ltd
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DESCRIPTION AND CLASSIFICATION OF ROCKS FOR ENGINEERING PURPOSES

DEGREE OF WEATHERING

Term Symbol Definition
Extremely EW Rock substance affected by weathering to the extent that the rock exhibits soil properties - j.e. it can
Weathered be remouided and can be classified according fo the Unified Ciassification System, but the texture of
the original rock is still evident.
Highly HW | Rock substance affected by weathering to the extent that limonite staining or bleaching affects the
Weathered whole of the rock substance and other signs of chemical or physical decomposition are evident.

Porosity and strength may be increased or decreased compared to the fresh rock usually as a result
of Iron leaching or deposition. The coelour and strength of the original fresh rock substance is no
longer recognisable.

Moderately MW Rock substance affected by wéathering to the extent that staining or discolouration of the rbck

Weathered . substance usually by limonite has taken place, The colour of the fresh rock is no longer recognisable.

Siightly SW Rock substance affected by weathering to the extent that partial staining or discolouration of the rock

Weathered substance usually by limonite has taken place. The colour and texture of the fresh rock is
recognisable,

Fresh Stained Fs Rock substance unaffected by weathering, but showing limonite staining along joints.

Fresh Fr Rock substance unaffected by weathering.

ROCK STRENGTH

Rock strength is defined by the Point Load Strength Index (issq) and refers to the strength of the rock substance in the direction normal to the
bedding. The test procedure is described by Australian Standard 4133.4.1 - 1993.

Approx Unconfined
Term Symbol Field Guide* Point Il_oad Index Cumpresslvi Strength
. &(50) u
MPa MPa
Extremely EL Easily remoulded by hand {o a material with soil properties <0.03 <06
low
Very low VL Material crumbles under firm blows with sharp end of pick; can 0.03-01 0.6-2
be peeled with a knife; too hard to cut a triaxiai sample by hand.
SPT will refuse. Pieces up to 3 cm thick can be broken by
finger pressure.
Low L Easily scored with a knife; indentations 1 mm to 3 mm show in 0.1-0.3 2-6
the specimen with firm blows of the pick poini; has dull sound
under hammer. A piece of core 150 mm long 40 mm diameter
may be broken by hand. Sharp edges of core may be friable
and break during handling.
Medium M Readily scored with a knife; a piece of core 150 mm long by 0.3-1.0 8-20
| S0 mm diameter can be broken by hand with difficulty.
High H Can be slightly scratched with a knife. A piece of core 150 mm 1-3 20-80
long by 50 mm diameter cannot be broken by hand but can be
broken with pick with a single firm blow, rock rings under
hammer.
Very high VH Cannot be scratched with a knife. Hand specimen breaks with 3-10 60-200
pick after more than one blow, rock rings under hammer.
Extremely EH Specimen requires many blows with geologicai pick o break =10 > 200
high through intact material, rock rings under hammer,
Note that these terms refer to strength of rock material and not to the strength of the rock mass, which may be considerably weaker due to
rock defects,
*  The field guide assessment of rock strength may be used for preliminary assessment or when point load testing is not able to be
dohe.
**  The approximate unconfined compressive strength (g.) shown in the table is based on an assumed ratio to the point load index of
20:1. This ratio may vary widely.
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STRATIFICATION SPACING

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 60mmto0.2m
Medium bedded 0.2mto 0.6 m
Thickly bedded 06mto2m
Very thickly bedded >2m

DEGREE OF FRACTURING

This classification applies to diamond drill cores and refers to the spacing of all types of natural fractures along which the core is
discontinuous, These include bedding plane partings, joints and other rack defects, but exclude known artificial fractures such as drilling
breaks. The orientation of rock defects is measured as an angle relative to a plane perpendicular to the core axis. Note that where possible,
recordings of the actual defect spacing or range of spacings is preferred to the general terms given belaw,

Term - Description

Fragmented The core consists mainly of fragments with dimensions less than 20 mm.
Highly Fractured Core lengths are generally less than 20 mm - 40 mm with occasional fragments.
Fractured Core iengths are mainly 40 mm - 200 mm with accasional sharter and longer sections.

Slightly Fractured Core lengths are generally 200 mm - 1000 mm with occasional sharter and longer sections.

Unbroken The core does not contain any fracture.

ROCK QUALITY DESIGNATION (RQD)

This is defined as the ratio of sound (i.e. Jow strength or better) core in lengths of greater than 100 mm to the total iength of the core,
expressed in percent. If the core is broken by handling or by the drilling process (i.e. the fracture surfaces are fresh, irregular breaks rather
than joint surfaces) the fresh broken pieces are fitted together and counted as one piece.

SEDIMENTARY ROCK TYPES

This classification system provides a standardised terminology for the engineering description of sandstone and shales, particularly in the
Sydney area, but the terms and definitions may be used elsewhere when applicable.

Claystone:

Shale:

Rock Type Definition
Conglomerate More than 50% of the rock consists of gravel-sized (greater than 2 mm) fragments
Sandstone; More than 50% of the rock consists of sand-sized (0.06 to 2 mm) grains
Siltstone: More than 50% of the rock consists of silt-sized (less than 0.08 mm) granular.particies and the rock is not

laminated.
More than 50% of the rock consists of clay or sericitic material and the rock is not laminated.

More than 50% of the rock consists of silt or clay-sized particles and the rock is laminated.

Rocks possessing characteristics of two groups are described by their predominant particle size with reference also to the minor constituents,
eg. clayey sandstone, sandy shale.

Copyright © 2000 Douglas Partners Pty Ltd
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GRAPHIC SYMBOLS FOR SOIL & ROCK

—

e
T4
PP

‘- - t.

¥ ¥
¥ ¥

SOIL

BITUMINOUS CONCRETE

CONCRETE
TOPSOIL
FILLING
PEAT

CLAY

SILTY CLAY

SILT

425 SANDY CLAY

GRAVELLY CLAY

SHALY CLAY

CLAYEY SILT

1| SANDY SILT

SAND

74 CLAYEY SAND

il SITY saND

GRAVEL

| SANDY GRAVEL

COBBLES/BOULDER

TALUS

SEDIMENTARY ROCK
BOULDER CONGLOMERATE

CONGLOMERATE

_J| CONGLOMERATIC SANDSTONE

SANDSTONE FINE GRAINED

1 SANDSTONE COARSE GRAINED

SILTSTONE

1 LAMINITE

MUDSTONE, CLAYSTONE, SHALE
COAL
LIMESTONE

SEAMS

- SEAM SEAM

NN

>10mm <10mm

METAMORPHIC ROCK
SLATE, PHYLLITE, SCHIST

GNEISS

QUARTZITE

IGNEOUS ROCK

+

+

/</<+

<

O

'U—U<</<

GRANITE

DOLERITE, BASALT

TUFF

PORPHYRY
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TEST BORE REPORT

CLIENT: MIRVAC PROJECTS PTY LTD PROJECT No: 28994F
PROJECT: PACIFIC PLACE — RAILWAY SHORING SURFACE LEVEL: 94.5 (AHD)
LOCATION: RAILWAY STREET, CHATSWOOD DIP OF HOLE: 90°

RIG: scout DRILLER: & coorer LOGGED: weBsTER

TYPE OF BORING: SPIRAL FLIGHT AUGER TO 4.3m NMLC-CORING TO 13.0m
WATER OBSERVATIONS: FREE GROUNDWATER OBSERVED AT 1.75m
REMARKS:

SAMPLING & IN SITU TESTING LEGEND

A auger sample PL point load strength I (50)MPa
B bulk sample S standard penetration test
C core drilling Ux x mm dia tube

pp pocket penetrometer (kPa}l vV Shear Vane (kPa)

BORE No: 508
DATE: 14 FEBRUARY 02
SHEET ! OF 2
AZIMUTH:

CASING: 6L T0 4.3m






TEST BORE REPORT

BORE No: 508

CLIENT: MIRVAC PROJECTS PTY LTD PROJECT No: 28994F DATE: 14 FEBRUARY 02
PROJECT: PACIFIC PLACE — RAILWAY SHORING SURFACE LEVEL: 94.5 (AHD) SHEET 2 OF 2
LOCATION: RAILWAY STREET, CHATSWOOD DIP OF HOLE: 90" AZIMUTH:
. 5¢ g Rock Fracture  Sampling & In Situ Testi
Deptr Bescription 32 S Strength Discontinuities spacing P & ol Tesing
Sl g m @ > Test Results
- of 2 § B~ Bedang J - Jont - 9o oo %Gé g; D e S
Strata EEEEOQ S-Srear D-DrilBeak 3 I3 82 H- 9 & Comments
SHALE - mediumt strength, :J
moderately weathered, . . =0.
fractured, dark grey shale e Nt 4257 smooth .tl PLA)=0.9
- 10 3m: J40" rough I
planar r
10 35m: JBO™ smooth .
10 planar ]
SILTSTONE - medium then 10 83m: J35° smooth 1
high strength, slightly planar !
weathered, fractured then 10 9m: J35" smooth :
highly fractured, dark grey planar \
siltstone 1 2m: 445" rough '
Dlanar 9 ) cC 97 T
11 45m: J75° smooth X PL (A)=13
planar I
12 — 1188m: J50° rough
planar !l
12 0m: JB5” smooth R
planar [
12 5m: JB5" smooth [
planar I ﬂ‘
— 12 85m: Crushed N [
— Zone PR,
3 12.¢ FORF 1 NRR—RNmm
13 TEST BORE DISCONTINUED
AT 13 0 METRES
14
15
16
17
18
19
RIG: scout DRILLER: G cooPer LOGGED: wessTER CASING: 6L 70 4.3m

TYPE OF BORING: SPIRAL FLIGHT AUGER TO 4.3m NMLC-CORING TO 13.0m
WATER OBSERVATIONS: FREE GROUNDWATER OBSERVED AT 1.75m

REMARKS:
SAMPLING & IN SITU TESTING LEGEND
A auger sample PL point load strength I (50}MPa
B bulk sample S standard penetration test
C core drilling Ux x mm dia tube

pp pocket penetrometer (kPa) V Shear Vane (kPa)






TEST BORE REPORT

BORE No: 509

TYPE OF BORING: SPIRAL FLIGHT AUGER TO 2.8m NMLC-CORING TO 17.5m

WATER OBSERVATIONS: NO FREE GROUNDWATER OBSERVED

REMARKS:

SAMPLING & IN SITU TESTING LEGEND

CLIENT: MIRVAC PROJECTS PTY LTD PROJECT No: 28994F DATE: 14-15 FEB 02
PROJECT: PACIFIC PLACE — RAILWAY SHORING SURFACE LEVEL: 94.8 (AHD) SHEET 1 OF 2
LOCATION: RAILWAY STREET, CHATSWOOD DIP OF HOLE: 90° AZIMUTH:
— (o)}
L 52 3 Rock Fracture  Samping & In Situ Testin
Depth Description YT P Strength Discontinuities Spac;ng Ping 9
S® 5 i e (m o °
(m of L2 % g:_il 's! :%g B - Bedding J~ Jont e o g&)i “gt» = Test EESUHS
Strata TEEE0C © B3 EE, S-Sea O-OiBesk 3 9283 ®- 3@ & Comments
FILLING - poorly compacted,
brown grey, gravelly sand
filling, damp
A
% FILLING - brown clay filling, A
damp
1 3,57
' CLAY - stiff, grey mottled S N=12
red, clay with some ironstone
gravel
- light grey mottled red clay A
2 from i 8m
2 SHALE - extremely low
strength, extremely ———
weathered, light grey shale 9,25/150mm
) S refusal
SHALE - very low strength,
3 extremely weathered, I
fractured then fragmented,
ight grey shale
3 - 30mm ironstone band at C 58 0
305m o [
\E\lt\l | : >< : | Mt | :
4 )'/I‘/: ! ! ! : : | : ! CORE LOSS-550mm
4 LAMINITE - low strength,
with very low strength bands,
highly weathered, slightty
fractured, dark grey siitstone
with 20%-30% light grey, fine PL (A)=0.2
grained sandstone laminae 4 85m° JBO' smooth '
9 planar
571im: J70 rough C 98 78
planar PL (A)=0.1
- 350mm highly fractured - !
6 zone at 577m | I
o 1
6 == CORE LOSS-50mm
62 PL (A)=02
7.0m: J45° rough
66! planar
SHALE - medium then low and 707m: J45° smooth —
very low strength, highly planar PL (A)=05
7 wezraﬂthefred,t fractured WI(tjh . 713m: J30° smooth
highty fractured zones, dar planar ~
grey shale 717m:; J50' smooth PL (A)=0 4
planar
726m: J70° smooth
e planar
—— 7 43m: J25° smooth c 80 56
planar
8 7 8im: J2Q° smooth
- 150mm highly fractured planar Ef Vo
zone at B 05m 7 82m: BS" smooth 1
planar with 10mm -:-I [
g4t o clay coating o
N LA ) " CORE LOSS-550mm t |
: ! | [ : : : : 9 Om: JBO® smooth : : [
[ [ I ) planar_ . I (I 1 :
9 9¢ 8 33m: J45 smooth
planar
8 4m: J45" rough PL (A)=01
§aom 125
m: J25° smooth
— 350mm highly fractured planar c 87 70
zone at 9 5m E1
RIG: scout DRILLER: 6 coorer LOGGED: weBsTER CASING: 6L T0 2.8m

A auger sample

B bulk sample

C core drilling

pp pocket penetrometer (kPa)

PL point load strength I (50)MPa
S standard penetration test

Ux x mm dig tube

V Shear Vane (kPa)






CLIENT:
PROJECT: PACIFIC PLACE - RAILWAY SHORING
LOCATION: RAILWAY STREET, CHATSWOOD

Jeptt

(m)

RIG: scout

173

TEST BORE REPORT

MIRVAC PROJECTS PTY LTD PROJECT No: 28994F
SURFACE LEVEL: 94.8 (AHD)

DIP OF HOLE: 90°

. 52 g Rock Fracture
Description 2o 5 Strength Discontinuities Spacing
of S5© 5 sy v (m)
Lo © g:al 5! :ng B -Beddng J- Jont .
Strata sEEEoe O i;@.%,g.é@,ﬁ S-Shear D-OriBresk 2 S2 98
| s .
0 weathered, fractured with |C|J 15m: 440" rough
dark grey shate ! planar ]
SHALE - medwm then high - i 0 40m: J50° rough
strength, moderately then ! planar
slightly weathered, shghtly )
fractured, dark grey shale _ 10 88m: J75° smooth ——
- 180mm fractured zone at lanar -_—
10 88m .06m: J35" smooth
planar
SILTSTONE - high, then
medium to high strength, — -
slightly then moderately -
weathered, fractured then
dark gr
shantly Tractured, dark grey 12.04m: J85° smooth
1
—_— I
I
I
I
;H
1
]
]
I
- - undulating
— . 15 73m: JB5S® smooth
S planar
16 1im: Crushed Zone
. 17.15m: S
35" slickensided,
SANDSTONE - medium n planar
weathered, slightly fractured, Theam s
brown, fine grained 3|Oanséllrcken5|ded,
sandstone D7 ol
TEST BORE DISCONTINUED T
35" slickensided,
AT 175 METRES planar
DRILLER: G coorer LOGGED: wessTER

TYPE OF BORING: SPIRAL FLIGHT AUGER TO 2.8m NMLC-CORING TO 17.5m

WATER OBSERVATIONS: NO FREE GROUNDWATER OBSERVED

REMARKS:

A auger sample

B bulk sample

C core drilling

pp pocket penetrometer (kPa)

SAMPLING & IN SITU TESTING LEGEND

S standard penetration test
Ux x mm dig tube
V Shear Vane (kPa)

PL point load strength I (50)MPa

BORE No: 509
DATE: 14-15 FEB 02

SHEET 2 OF 2
AZIMUTH:
Samping & In Situ Testing
o B Test Results
%§ %8 3 e &
n- Y8 @ Comments
PL (A)=07
C 87 70
PL [A}=11
PL (A)=13
PL {A}=13
C 100 54
PL (A)=15
PL (A)=12
PL (A)=0 8
C 100 96
PL (A})=0 8
PL (A)=11
CASING: GL 70 2.8m






TEST BORE REPORT

CLIENT: MIRVAC PROJECTS PTY LTD
PROJECT: PACIFIC PLACE
LOCATION: HELP STREET, CHATSWOOD

Depth Description
of
Strata

FILLING ~ shale, crushed
sandstone and clay flling

Oegree of
wWeatherng

T
W
SW
5

(m)

CLAY - hard, red brown grey
clay

1=
2 SHALE - very low strength,
highly weathered, fractured,
brown grey shale

LAMINITE - very low to low
strength, moderately
wethered, fractured to
shghtly fractured, dark grey
siltstone with 40-50% light
grey, fine grained sandstone
laminae

St LAMINITE - very low to low

strength, slightly weathered,
slightly fractured, dark grey

6 siltstone with 20-30% light
grey, fine grained sandstone
lamnae

LAMINITE - low strength,

slightly weathered, fractured

to shightly fractured, dark

Aron cilbcbAane uwitn 1N-2N%

_ grey, fine grained
RIG: sceaTdstone Iaminae

Graphc Log

£

DRILLER: cooper

PROJECT No: 28994A
SURFACE LEVEL: 96.3 AHD
DIP OF HOLE: 90°

Rock Fracture
Strength Discontinuities Spe(;c';ng
m
1&gt @ B-Beddng J-Jont o O
o) 1
ﬁ@a.g.ﬁ@ S-Shear D-OriBreak 3 92 98

Note unless
otherwise stated
defects are
bedding partings
0 -5 smooth
planar

41m'B 5° smooth
planar ironstamned

4 75m:B 0" smooth
planar ironstained

592m:B 0° rough
planar with tmm clay
veneer

.Im:J 85" smooth
planar

6 57m:J 45~ smooth

\_glanar
.fm:J 30" smooth

planar
.78m:J 30 smooth

planar
7 45m:J 40" smooth

planar

7 57m:d 50 smooth
planar irognstamned

8 7m:y 20" smooth
planar

9 5m:J 45 smooth
ptanar

LOGGED: weBSTER

TYPE OF BORING: SPIRAL FLIGHT AUGER TO 3.5m, NMLC CORING TO 18.0m
WATER OBSERVATIONS: NO FREE GROUNDWATER OBSERVED WHILST AUGERING

REMARKS:

SAMPLING & IN SITU TESTING LEGEND

A auger sample

B bulk sample

C core drilling

pp pocket penetrometer (kPa)

Ux x mm dia tube

V Shear Vane (kPa)

PL point load strength I (50IMPa
S standard penetration test

BORE No: 507
DATE: 23/11/00

SHEET 1 OF 2
AZIMUTH:
Sampling & In Situ Testing
%E)lg 0 Test }Eesults
5> 08 [
Hh- Cr T Comments
12,15/80mm
S ref
Cc 100 91
PL (A)=01MPa
PL (A)=01MPa
PL (A)=0 IMPa
c 100 83
PL (A)=02MPa
PL (A)=0 IMPa
PL (A)=0 1MPa
C 100 100
PL (A)=0.1MPa
CASING: 6L 10 3.5m






TEST BORE REPORT

CLIENT: MIRVAC PROJECTS PTY LTD
PROJECT: PACIFIC PLACE
LOCATION: HELP STREET, CHATSWOGOD

L 52 g Rock _ o
Depth Description Lo o Strength Discontinuities
S® 5
m) of ge § 5 gl Bl B-Beadng J- Jont
Strata IERSOE ﬁ@.a.g.ﬁ@m S-Shear D - DrilBreak
LAMINITE - low strength,
shghtly weathered, fracturd 10 22m:J 680" smooth
to shghtly fractured, dark planar
grey siltstone with 10-20%
light grey, fine grained -
sandstone laminae -
12 120
¢ SHALE - low to medium then ———
high strength, slightly - [
weathered then fresh, slightly -
fractured, dark grey shale
with @ 240mm medium
strength, highly fractured
band 12 8m:d 60" smooth
= planar
13
_\42.9m:J 60" smooth
[ planar
- becoming fresh SHALE of ——
high strength below {3 6m -——
14 —— 14 07md 45°
- smooth planar
4.22m:J 60°
smooth pianar
15
‘\_{planar
5.47m:d 40°
smooth planar
16
|
- == 16 67m; Smm pyrite
o == bed
7 — 6.8m:J 35" smooth
planar
7.06m:J 35" smooth
pianar
7.2m:J 30" smooth
planar
|
18 1
TEST BORE DISCONTINUED
AT 18 0 METRES
F19
RIG: scout DRILLER: cooPer LOGGED: weBsTER

TYPE OF BORING: SPIRAL FLIGHT AUGER TO 3.5m, NMLC CORING TO 18.0m
WATER OBSERVATIONS: NO FREE GROUNDWATER OBSERVED WHILST AUGERING
REMARKS:

SAMPLING & IN SITU TESTING LEGEND

PL point load strength [ (50)MPa
S standard penetration test

Ux x mm dia tube

vV Shear Vane (kPa)

A auger sample

8 bulk sample

C core drilling

pp pocket penetrometer (kPa)

PROJECT No: 28994A
SURFACE LEVEL: 96.3 AHD
DIP OF HOLE: 90

Fracture

Spacing
(m)

o O
> O B8
> oo o=

BORE No: 507
DATE: 23/11/00

SHEET 2 OF 2
AZIMUTH:
Sampling & In Situ Testing
o 3¢ Test Results
%§ gg 5 se &
w- P & Comments
Cc 100 100
C 100 86
PL {A)=0 3MPa
PL (A)=16MPa
PL (A)=15MPa
C 100 98
PL (A})=15MPa
PL (A)=12MPa
C 100 100
PL (A})=13MPa
CASING: 6L T0 3.5m



| TEST BORE REPORT

)

CLIENT - TIERNEY AND PARTNERS PTY. LTD, DATE 235/11/86-3/12/86 BORE No 7
. PROJECT THE CHATSWOOD CONNECTION PROJECT No. SSI/10000 SHEET 1 OF 4
LOCATION RAILWAY & CAMBRIDGE STREETS. CHATSWOOD SURFACE LEVEL 98.9
DIP OF HOLE 9(° AZIMUTH -
o : ook egracter — Sampling & In Situ Testing
Description of - Discontinuities. eng e - rac.=
Q o BRI
Depth Strata é RL : : g E § B § ) §§ éé’l E’ § :”zmnlr Core |RQD Depth Test
m ® 8. Bedding J=-Joint L}) 3 = HEEE R Eu é Type | Ree.| % ° Resuils
O S~ Shear D-Oritt Bek [ {0l = (2 |55 | > e £ &(a(S] %
FILLING - black ash, cinders A Q.50
F— and gravel :
I
1 1.0
s 1,0,1
1.45 97.45 1.4 N = 1
— % .
FILLING - red brown gravelly , 5
— 2 clay A 2.0d
| . 2.5
- 2.85 96.05 u(70
- —xE 2.94
— 3 FILLING - stiff to very stiff "
light grey and brown clay
= with shale fragments A 3.54
’ . _ 4.0
4 .46 - .44 u(op 4.4
- FILLING — stiff dark brown
silty clay with some iron-
| ___5.000 stone gravel ’ A L 5.04
5.40/[SILTY CLAY — soft to firm 9%.50
- vellow brown silty clay ;Y SLA(
with fine ironstone gravel 4/ ¢ u(7ob 5 o0
L5 v =
6 .20 p i 92.7Q
| / A 6 .5¢
CLAY - Stiff to very stiff L
N— red brown and grey clay with / 2.0¢
fine ironstone gravel / .
. Y 7.40
r— 7.80| grading into / 91.10
| — 8 /. i
SHALEY CLAY - very stiff to =
hard grey shaley clay with e,
- red brown iron concretions y 8.30,
and bands _/_ P / S 14,25.
: -] 80
— 9 Hard light grey shaley clay £~ -~/ -
from 8.50 m "~
[ "7 A
10 L _/ 10.00]
RIG Inter B40O DRILLER G. Cooper ’ LOGGED R. Lloyd CASING SL - 11.30 m

TYPE OF BORINGSolid Flight auger to 11.50 m then HMLC core drilling

WATER OBSERVATIONS No free ground water observed during augering, standing water
: level at 6230 m on 9/3/87
REMARKS
. SAMPLING & IN SITU TESTING
A auger sample \Y vane shear test
DP  dry plug P pressuremeter test
c diamond core W waler gressure test
S  standard penetration PP pocket penelrometer test
u

C N dmm tube | dp D.J.DOUQ[ES & Partners




TEST BORE REPORT

DATE 23/11/86-3/12/86

WATER OBSERVATIONS

REMARKS

CLIENT TIERNEY AND PARTNERS PTY. LTD. BORE No 7
PROJECT THE CHATSWQOD CONNECTION PROJECT No. SSI/10000 SHEET 2 OF 4
LOCATION RAILWAY & CAMBRIDGE STREETS., CHATSWOOD SURFACE LEVEL 98.9
DIP OF HOLE 907 AZIMUTH -
Rock Character K . K
g Sampling & In Situ Testing
Q
Description of ] Discontinuities. Strength - Fract,
2 x o o 2leig| vi.] &
Depth Strata 5] Rt ; ; a1 e F MHE: E.gi E £ 5] 8| gsamele| Core {ROD Depth Test
m o 8- Bedding  J-Joint  |Af ; 5121 2| 3|2 2] &1 8™ 18| Type | Rec. | % Results
o] S~ Shear DDrill Brh I EJEI P I BN N S PRI %
10 < i 3,25,
SHALEY CLAY - hard light grey / S Q.70
= shaley clay LA
10.95 7] 87.95
=TT - .
SHALE -~ very weak to weak
e dark grey shale with o, 11.50
occasional light grey sandy g 3'5 621 24,
laminations ’ L& Q0
. 12 o ow » .
o o
b se
39 g
BB E
- S own
-0
1 ~gR c {100 |62
1 pEL | | i
Aame Ej
- Subvertical joint =, _
= 30mm very weak clayey shale Iragmgnted n
seam 14.00
— 14 R .
-, 459
| J,25 Sub-
vertical
Jjoint .
Medium strong and generally
— 15 slightly fractured from J.30° S
15.0 m [ 40
=143 20° ¢ lioo} s
— |__.J, 309
J,40° = -
[s]
L0, 40 o
|~ 16 J, 30 |
Slickensided
— joints 5-45° with
pyrite crystals on
joint surtaces
17 i 7.09
1 l—J,15°
- —J,15°
}—- 18 L.
—J,45°
B c 93 | 93
(e
| 1o l—J,20 |
L, 40°
—J,557 tight
(o]
20 — J, 20 20.0
RIG  1Inter B40 DRILLER G. Cooper LOGGED R. Lloyd CASING SL - 11.30 m
TYPE OF BORING Solid flight auger to 11.50 m then NMLC core drilling

No free ground water observed during augering, standing water

level at €.30 m on 9/3/87
.SAMPLING 8 IN SITU TESTING
A auger sampie ) V  vane shear tes!
DP  dry plug P pressuremeter t{est
C diamond core W water pressure tost
S standard penetration PP pocket penetrometer test
Ut X Jmm tube

dp D.J.Douglas & Partners




TEST BORE REPORT

!

CLIENT TIERNEY AND PARTNERS PTY. LTD. DATE 28/11/86-3/12/86 BORE No 7
. PROJECT THE CHATSWOOD CONNECTION PROJECT No. SSi/10000 SHEET 3 OF 4
LOCATION RAILWAY & CAMBRIDGE STREETS., CHATSWOOD SURFACE LEVEL. 98,9
DIP OF HOLE 90 _AZIMUTH -
2 SF:OCK tgharactFer n Sampling & In Situ Testing
Description of -~ Discontinuities. eng = S s
: Depth . L xlx| |o| | o8lelg] vl )
- ' Strata £] RL , 121218« (3] 2l SS1 2 £} 5| 3| Sfsemee] Core [RaD} | Test
g m ® B~ Bedding J=Joint k| ; = @ alel&l» :3%. E wly Type | Rec.| % Resulls
e G S ~ Shear D~Dritl Brh MESEI I B i PRI PR A ] %
20 op |[SHALE (as above) 78.70_ 134,407 with silicate
3 ) ] coating
) - -
SILTSTONE -~ grey siltstone N
medium strong slightly L ]
—21 fractured to unbroken — Occasional. drill -
= :_-__: induced breaks
b along bedding .
B - 0-10 ¢ |100 100
22 grading into :‘:_.-A I~
22.20} . —- 4 28.70
i SANDSTONE -~ strong
slightly fractured to unbrokesy
|23 grey fine t? medium grained o 23.0d
sandstone with shale R
laminations o
2 - o
S —J , 45
24 J 45 i
: 24.20 v 7490 =
o 100 191
—~ LAMINITE - strong
slightly fractured to un-
broken dark grey and light
25 grey laminite with occa iional |- -
sandstone seams to 50mn. e o
. J,45 o
- J,55
o .00
&% = 72.80 t J,80° ’ :l.._ [ -
L SANDSTONE - strong unbroken | ---- . _
g light grey medium to course | =7 Occasional drln
§ grained sandstone with silty | induced partings
L 27 cross bedding laminations at {- . .. - along cross bedd {n¢ B
250 e and bgddigg-o
k R Bedding 07-5
b1
L c 98 | 98
- 28 -
R e N 29,10
C 86 | 84
30
RIG  1nter B40 DRILLER  G. Cooper LOGGED R. Lloyd CASING 5L - 11.30 m
TYPE OF BORING Solid flight auger to 11.50 m then NMLC core drilling
; WATER OBSERVATIONS No free ground water observed during augering , standing water
level at 6.30 m on 9/3/87
5 REMARKS
¥
H
E SAMPLING % IN SITU TESTING
A auger sample v vane shear {est
. DP dry plug P pressuremeter test
; C diamond core w waler pressure lest
i S standard penetration PP pocke! . penetromeler test
E Ul X Jmm tube

dp D.J. Douglas & Partners




TEST BORE REPORT

'

CLIENT TIERNEY AND PARTNERS PTY. LTD, DATE 28/11/86-3/12/86 BORE No 7
PROJECT THE CHATSWOOD CONNECTION PROJECT No. SSI/10000 SHEET ¢ OF 4
LOCATION RAILWAY & CAMBRIDGE STREETS., CHATSWOOD SURFACE LEVEL 98.9
DIP OF HOLE 90° AZIMUTH -
2 ‘ Rock Character Sampling & In Sity Testing
Description of g Discontinuities. Strength ‘Fract.
Depth £ %% 12 | 28i518 B8 i Core {RQD Test
R =l 3| & 51 ol Qm‘t;sgaampx
; m Strata g? t B~ Bedding  JuJoint |3 3 5 &is Ea f‘;% 81515 1ype | Rec | % Depth Results
B} © S = Shear ELIHTE-TN B i B B P RO R RS E R P %
SANDSTONE - strong unbroken
light grey medium to coarse o
- grained sandstone with silty o 86 84
: cross bedding laminations B
) 31 golf 30™m grey clayey shale seam "] 67.90 c = 1.00
.BORE DISCONTINUED AT 31.00 ME}RES

RIG  Inter B4o DRILLER G. Cooper LOGGED R. Lloyd CASING SL - 11.30 m
TYPE OF BORING Solid flight auger to 11.50 m then NMLC core drilling
WATER OBSERVATIONS No free ground water observed during augering, standing water
level at 6.30 m on 9/3/87
3 REMARKS
H SAMPLING & IN SITU TESTING
A auger sampile ' vane shear lest!
. DP dry plug p pressuremeter test
% C diamond core w waler pressure lest
S standard penetration PP pocket - penetrometer test
U

; (X Jmm tube dp 0.J Douglas & Partners




TEST BORE REPORT

CLIENT TIERNEY AND PARTNERS PTY, LTD. DATE 12-15/12/86 'BORE No 8
PROJECT THE CHATSWOOD CONNECTION PROJECT No. SSI£10000 SHEET | OF3
LOCATION RAILWAY & CAMBRIDGE STREETS., CHATSWOOD SURFACE LEVEL. 94,8

DIP OF HOLE 90° CAZIMUTH -
2 SR‘OCR tgharacrgr T Sampling & In Situ Testing
Description of - Discontinuijties. ey o - ;ac o=
o 3= lg BRI "
Devth Strata 51| RL i . 3e 8 18le 58 £|&| 5| | S[samele Core D Depth Test
m I B« Bedding J=Joint EE i@l 8 0-70: 3l 5| 5l ‘g- Type-| Fec. | % Resuits
O] S - Shear O-~Drill Brk M ESE S P i F Fd RS %
BITUMINOUS CONCRETE & FINE L
CRUSHED DOLERITE
L 0.55 2 °l 9425 A 0.50
v &
0.75 | CONCRETE &9 9405
1.00
o FILLING — firm to stiff brown v
silty clay and gravel (50) 1.40
1.50 93.30 .
P> o
CLAY ~ stiff to very stiff
i 2 light grey and red brown A 12.00
clay with ironstone bands /
2.50
— U
/ (50) 2,90
— 3 / 3
4 4 .00
I S 4.1225 for 120
' mm
4.50 4/ 90.30
CLAYEY LAMINITE - extremely :
5 weak to very weak dark grey |
B and light grey laminite
- 5.50
10,20 for
s 5.75 'lOQ
6 -
6.30 86,50
CLAYEY SHALE - extremely weak
to very weak fractured dark 7.00
— 7 grey clayey shale S 10,20 for
' 7-27 120mm
(o]
4
8.00 g6.80 [~ Jr4° o . C {1o0{48 |
[
SHALE - weak to medium strong g g’
fractured dark grey shale o R 8.50
- e}
-~ J,60 - ‘8
~- D0
; Lo, G i
—— o - -
= xJ,35°, 565
45 n @
" 20mm clay seam o 2~ C {100)21
= J,80 2 8o ey
J,30° EE
v J .o
10 XJ,80°,45° £ 9 =
RIG Inter B40O DRILLER G. Cooper LOGGED R. Lloyc CASINGSL to 7.20 m

TYPE OF BORING Solid flight auger to 7.27 m then NMLC core drilling

WATER OBSERVATIONS

REMARKS (U) denotes nil recovery

.SAMPLING ¢
A auger sample
DP dry plug
C diamond core
] standard penetration
Ul X Jmm tube

Free ground water observed at 6.70 m

IN SITU TESTING

'

o

w
PP

vane shear lest
pressuremeter test
water pressure lest
pockel peneirometer test

dp 0.J. Douglas & Partner




j TEST BORE REPORT

CLIENT TIERNEY AND PARTNERS PTY, LTD. DATE 12-15/12/86 _BORE No 3§
PROJECT THE CHATSWOOD CONNECTION PROJECT No. $SI/10000 SHEET 2 OF 3
LOCATION RAILWAY & CAMBRIDGE STREETS., CHATSWOOD SURFACE LEVEL 94,8
DIP OF HOLE 90° _AZIMUTH -
2 SH(OCk (Eharactgr T Sampling & In Situ Testing
Description of = Discontinuities. reng - ;ac - -
Depth £ =505 18] of 21515|8] 2|3 E{sampe] core {RaD Test
P Strata = RL 8- Beam . 5§£x§g§gg¢ 23_?% pie] Core Deoth €
m @ ~ 8edding ~Jo IR sl g m(ﬁ SR 3! Type | Rec.| % Resulls
6} S~ Shear 0-Dill Bk | 1§ >13 S| |G | T k&S5 %
-—*J,ago 9]
SHALE - weak to medium strong TXJ(-AE .50 i [ 10.38
-~ fractured dark grey shale J,90 ,g ~
“
o. 2 c 100 {71
— 11 L-J,30 3 -
Q
()()0 -3 !
J
- ¢ £ 2 —“] 11.50
o [
11.90 Bl.90 Y69 , Do
- %J,30°,60 il 1
L 12 ) — J,600 T T
SHALE - .medium strong to —J,30° " g
strong slightly fractured g.o
b— dark grey shale _J,GOO 5 gu
: E G
2w
° : c oo {71 L
— 13 L. J,30 walter | L, bt
j y 160chnrged
F-XJ,459,80°
» 1 —xJ,20°,40° X
. 14 B 5
|_J,30° | 14.50
— _ [ J,70° [
| 15 4 J,90° 5
- J,20°
-] o
- ’:_x;’j(__’goéﬂ; slicken— ' EJ
XJ,80,457 sided
) J"Sr e A1 {c loo|s?
l— 16 1 Lo e
76.55 [~4.20, J
16.25 : J,20° tight . 1
— SILTSTONE - medium strong -~ I J,85-90°
slightly fractured brown ] 16. 75
siltstone . l— ~
SEEE . -~ — -
—— ™=~ -
— 18 - 1c lioo josf
18.30f extremely weak seam 40mm 76.50 °
J,90
_ SANDSTONE ~ medium strong 3
slightly fractured fine
grained sandstone with e
L 19 occasional grey shale SRR o -
F laminations Fe 1.70° ]
. 50mm very weak seam i e g ===
L ~ 200mm very weak shale seam
. 10mm weak shale seam 9.90
20
]1G Inter B4O DRILLER G. Cooper LOGGED R. Lloyd CASINGSL to 7.20 m

TYPE OF BORING Solid flight auger to 7.27 m then NMLC core drilling
WATER OBSERVATIONS Free ground water observed at 6.70 m

REMARKS (U) denotes nil recovery

SAMPLING & IN SITU TESTING

A auger sample v vane shear lest

DP  dry plug P pressuremeter lest

C diamond core W  water pressure test

S standard penetration PP pocke! peneltometer test
U

L mm tube dp D.J.Douglas & Partner




TEST BORE REPORT

CLIENT TIERNEY AND PARTNERS PTY. LTD, "DATE 12-15/12/86 .BORE No g
PROJECT THE CHATSWOOD CONNECTION PROJECT No. SSI710000 SHEET 3 OF3
LOCATION RAILWAY & CAMBRIDGE STREETS., CHATSWOOD SURFACE LEYEL. 94,8
DIP OF HOLE 90° AZIMUTH -
o Rock Character Sampling % In Situ Testing
- Q ; . Strength Fract.
Description of — Discontinuities. P g ) o g e
Depth 2 =551 ] ol £515] 3| B3| Esamoid core [RaD Test
Strata 5| RL ) o118l .18 2} SiSleld| 5{=18 Depth -
m B B~ Bedding J-~Join! kA ; 2 HEHEEEREDR 5l Type | Rec.| % Results
(3 S - Shear D~Drilt Bri R EIF IR b N EIRI IR %
3 . | SANDSTONE - medium strong [ I, J
: : "} slightly fractured grey fine| - 50mm weak seam cH
B grained sandstone with grey .
shale laminations . .
7 e ) Occasional ] |
B o drill induced
21.25 73:55 breaks along =
- LAMINITE - medium strong . .- bedding c 10088
slightly fractured dark and [ ... ’ laminations
21.90} light grey laminite R .
L— 2o SANDSTONE - medium strong . Ceee ) -
slightly fractured grey fine{ . '’ |
- 22.400 « grained sandstone with grey ko 72.40 _ T
. ol 3 . NN °
. R T | J,30
22.70] LAMINITE -~ weak.and medium - 72.10 J.15° ‘
strong fractured dark grey EER 7 123.05
— 23 .. . N :
and grey laminite, sandy in
B . parts 00 e
- SANDSTONE - medium strong to e
strong slightly fractured tof - ---
L. 24 unbroken light grey medium B
- to coarse grained sandstone
with occasional silty
- laminations and cross c 100 hoo
laminations
| o5 . %8, 20° 3
b - 40mm weak to medium strong -
seam
b 26 | L. .. 6.05
- ¢ |10 hoo
- - 2mm silty seam NN
27.00 S 67.80 7.00
5
“ DISCONTINUED AT 27.00 METRES
. 28 o
3 .
» RiG Inter B40 DRILLER G. Cooper LOGGED R. Lloyd CASINGSL to 7.20 m

TYPE OF BORING Solid flight auger to 7.27 m then NMLC core drilling

WATER OBSERVATIONS Free ground water observed at 6.70m

REMARKS

. SAMPLING ¢ IN SITyU TESTING
A auger sampie Vv vane shear test

DP  dry plug P pressuremeter lest

C diamond core w water pressure test

h S  standard penetration PP pocket penetrometer test
U

€ Imm tube : dp 0.J.Douglas & Partners




TEST BORE REPORT

CLIENT TIERNEY AND PARTNERS PTY. LTD. ‘ DATE 5-§/1/87 .BORE No g
PROJECT THE CHATSWOOD CONNECTION PROJECT No. SSI110000 SHEET ] OF 3
LOCATION RAILWAY & CAMBRIDGE STREETS., CHATSWOOD SURFACE LEVEL 59.20
DIP OF HOLE 20° FROM CAZIMUTH 1719
VERTICAL
2 Rock Character Sampling % In Situ Testing
Description of 3 Discontinuities, Strength .F;acl. -
Depth 2 =55 g o 28 E g 2 7,;,‘ i"‘ je| Core JRQD Test
m Strata Jé AL B-Bedding  J-Joint |3 5 E3 E sl s (%ag, g‘% § & 8 ype | Rec | % Depth | oo cults
© S~ Shear o-orin Bk | Lal> 1z 135 8 S5 %
FILLING - grey ash, gravel
u filling
L 1 A . 1.00]
1.75 97.56

2.50

FILLING .~ stiff to very stiff
grey and brown clay filling
with ironstone and shale
fragments

ul{50 5.39

93.70

SILTY CLAY - soft to firm
yellow brown silty clay

[ e A |
&)‘I (4] . n «w N |
2
R
X =
o I‘\ 13 T
3 3

[— with fine gravel L
L i
L, %/ | 7.09
:/ u{50 7.49.
— {
| .
7.90 Y 91.78
}—— 8 / I
CLAY ~ very stiff to hard / A 8.50"
— light grey and red brown / '
clay with ironstone bands
9 to 250 mm
B Shaley in parts g - |
10 / A 10.00)
RIG Inter B40 DRILLER G.Cooper LOGGED R.Lloyd CASINGSL - 10.40m

TYPE OF BORING Solid flight auger to 10.45 then NLMC core drilling
WATER OBSERVATIONS No free ground water observed during augering
REMARKS

.SAMPLING & IN SITU TESTING
A auger sampie v vane shear test

DP  dry plug P pressuremeter test -
C diamond core . w water pressure lest
S( ):?ta)ndard penetration PP pocket penetrometer lest
mm tube .
) 0. Douglas & Partner:




TEST BORE REPORT

drilling

L... 15.60

CLIENT TIERNEY AND PARTNERS PTY. LTD, DATE 5-5/1/87 'BORE No g
PROJECT THE CHATSWOOD CONNECTION PROJECT No. 35SV/10000 SHEET 7 OF 3
LOCATION RAILWAY & CAMBRIDGE STREETS. CHATSWOOD SURFACE LEVEL. 99.20
DIP OF HOLE 20° FROM AZIMUTH 110
VERTICAL
o Rock Character Sampli 2inSi .
pling n Situ Testing
Description of 3 Discontinuities. Strength - lFract.z
o " o NNN=1G] 0.
Depth Strata £l A A 1518151 |2 2 $151 512 E15| Soamoe corefron] st
m @ 89 -« Beading J=Joint 253 ; = B &l 8l &> sle -gu. 5 Tyoe | Rec. | % D Resulls
o S-Shear o-oriit Brk | 1355\ 2 |3| G| >z | T | lal 3] %
CLAY - very stiff light grey , 10.45
[ and red brown clay with iron- [ ' c ol -
stone bands to 250mm ) 10.75
11 Shaley from 10.60 ) : .
- c 100 -
| 12 . [ 12.00
12.19 =BT . 7 Byt - .
mi 7 383,757 ironstained
:;O N -
F 11500 {rgnstaine
l— 13 1,558 ironstained L
|- J,40 éronstaxned - s
- 8,20° 37TRENETSEY . ] ¢
' SHALE ~ extremely weak to
very weak fractured to r
slightly fractured dark grey )
— 14 shale with occasional light ] \></ -
grey sandy laminations 5 H LT N 14 .20
ﬁ L]
— @
"
d
Fragmented ﬁ '_
| — 15 possibly by © (o} 100§ 35 ¢
5
+
0
o
“
e

Fragmented
possibly by
— drilling

° C 100 1 10
1$J,80° stepped LL

L 3,35° with silic%te
In 5
1 2,20

Extremely weak rock disguises true

[ 17 | Weak to medium strong from L pyrite coa

17.10 | J.30
= -xJ,50°, 5°
| 18 J,90° irregular with i
pyrite coating
-__-J,SO0 pyrite coating
— - Smm Pyrite band B,ZSO .
- B,25 A c lico |82
o,
19 | Medium strong from 18.90 T "'1'350 irregular
— - 30 ~59 Soo l -
1
XJ,60% 60%yrite
= -J1,509 coating | [
~J,50 pyrite coating
- J,50 sligkensided
20 J,50
RIG 1Inter B4O DRILLER G.Cooper LOGGED R.Lloyd CASING SL ~ 10.40m
TYPE OF BORING Solid flight auger to 10.45 then NLMC core drilling
WATER OBSERVATIONS No free ground water observed during augering
HEMARKS
CSAMPLING 2 IN SITU TESTING
A auger sample v vane shear lest
DP dry plug P pressuremeter tes!
C diamond core W water pressure lest
S( )'?*ta?dan:it ctzjenetralion PP pockel penelrometer test
mm tube
dp D.J. Douglas & Partner




TEST BORE REPORT

CLIENT TIERNEY AND PARTNERS PTY. LTD. DATE 5-6/1/87 .BORE No §
PROJECT THE CHATSWOOD CONNECTION PROJECT No. SSi/10000 SHEET 3 OF 3
LOCATION RAILWAY & CAMBRIDGE STREETS, CHATSWOOD- SURFACE LEVEL, 99.20
. 0 ronr
: DIP OF HOLE 20% FROM CAZIMUTH 110
VERTICAL
g SRKOCk ‘(gharaclgr N Sampling & In Situ Testing
Description of = Discontinuities. T ;ac =
Depth 2 xlxl (o | N8z 8] ]~
» Strata £| RL , o 13|218|« (5| 2l 8|Sl 21E| 5 8| §[some Gore [RO0) | TESE
m ® B~ Bedding J=Join! sy ; = HEANEEES é& 5 Type- | Rec. | % Resulls
G} $ - Shear O-Orilt Brh | || |2 Isa| >l | &la (S| %
{ . J,15%-25° curved 20 .20
L. B,20° with pyrite
— o , crystals
SHALE — medium strong ~J,30° with pyrite
fractured to slightly .
|— 21 fractured dark grey shale c 100 | 95 [
o -
-J,30° with t
_ 30" vih pyrise N
: El=B. .0 . . [ T 21.6
21.9¢ . 78.62 ij’jso With pyrie ] [
: | 22 g — J,65" irregular |
i : - = b —
: SILTSTONE - weak to medium T B _ )
- L strong fractured to slightly [~~~ = J,55" slickensided
fractured dark grey and - T
brown siltstone fossiliferous|™ ]
| 23 | in parts L l-8,15%-20° -
S t=J,45° fragmented (N € c 97| 76
| 23,70 i = 77.,9%
SANDSTONE - -weak to medium
— 2% | strong slightly fractured [ -
~- grey fine grained sandstone |
60mm very weak to weak slight-| -
24 .67 ly clayey ] e oo 2457
l— 25 L
BORE DISCONTINUED AT 24.$7 MEVRES
RIG  Inter B40 DRILLER G.Cooper LOGGED  R.Lloyd CASING SL — 10.40m

TYPE OF BORING solid flight auger to 10.45 then NLHC core drilling

WATER OBSERVATIONS No free ground water observed during augering

REMARKS
.SBAMPLING & IN SITU TESTING
| A auger sample \ vane shear les!
; DP  dry plug P pressuremeter lest
| C diamond core W  waler pressure test
S standard penetration PP pocke! penelromeler tost
Ul X Jmm tube

dp D.JTDouglas & Partner




P

TEST BORE REPORT

CLIENT TIERNEY AND PARTNERS PTY. LTD. DATE 16/12/86 - 19/12/86 .BORE No 1]
PROJECT THE CHATSWOOD CONNECTION PROJECT No. SSI/10000 SHEET ] OF 4
LOCATION RAILWAY & CAMBRIDGE STREETS., CHATSWOOD SURFACE LEVEL 99,0
DIP OF HOLE 20° FRom _AZIMUTHO20°
VERTICAL
2 SF:OCR ‘Eharactr:er m Sampling & In Situ Testing
Description of - Discontinuities. 2ng " Bt b La =
Depth g l=x o izl =& t
P Strata s RL ) . BRI x § 2 §§ ns’\g § § 3|Pamplef Core [RAD Depth Tes
m © B~ Bedding J=Joint e Z ES =15 8| &la] o|5) SIE é Type | Rec.| % Results
[CINS § - Shear D-Drill Brh ! Bl IS16] >l T (5|5 %
FILLING - ash, cinders and
Q.45 gravel . 98.57
f— A 0.50
FILLING — stiff brown and red |¥
1 brown silty clay 1.00
— 1. 97.97 u
01 1.30
FILLING - ash and . =Y
- cinders with some clay and
gravel ’ ) .
- A 1.50
2 . . o
‘ .50
. 1, 2,1
. S .95 N=3
. — 3 -
3.30 95 .90 .
- - .
FILLING - ash, gravel A 50
and clay
e 4 . . 00
2, 2, 2
s b 45 N=4
s A 5.00
5.65 93.69 5 .50
TOPSOIL - firm to stiff Al o) 5.80
6 grey brown clayey silt aran -
6.30 17 93-08
- SILTY CLAY - firm to stiff V14 A -
yellow brown and red brown I 1
silty clay 1 f !
M grading into _ . (S - A [7.00
CLAY - stiff to very stiff s 16,20,17
grey brown and red brown 7.45 | N=37
— clay with ironstone /
: concretions and gravel /
}—— 8 A 3.00
8.40 ‘A 91.10
- SHALEY CLAY - hard light grey |2/~ s by ;); 18, 25 for
shaley clay with ironstone y . 1520mm
| _ 9 bands, sandy in parts a4 L
9.50 / 99,07
SHALE -~ very weak and weak !
1'0 fractured dark grey shale
RIG B20 Pioneer DRILLER M. Crowe LOGGED R. Lloyd CASING SL - 8.50

TYPE OF BORJING Solid flight auger to 8.50 m, rotary drilling to 10.00 m then NMLC core drilling

WATER OBSERVATIONS No free ground water observed during augering

REMARKS
_SAMPLING & IN SITU TESTING )
A auger sample \Y vane shear tes!
DP  dry plug : P pressuremeter test
C diamond core w water pressure lest
S standard penetration PP pocke! peneirometer test
Ul X dmm tube : ’

dp 0.J.Douglas & Par‘rnér




TEST BORE REPORT

CLIENT TIERNEY AND PARTNERS PTY, LTD. DATE 16-19/12/36 .BORE No ]

PROJECT THE CHATSWOOD CONNECTION PROJECT No. SSI/10000 SHEET 2 OF 4
LOCATION RAILWAY & CAMBRIDGE STREETS., CHATSWOOD- SURFACE LE_VEL, 89,0
DIP OF HOLE 200 FROM CAZIMUTH 0200
VERTICAL
2 ock heracter Sampling 3 In Situ Testing
‘ Description of =] Discontinuities. reng e ract.c
Depth 2 _txl=l ol | 28leigigl=ls D Test
Strata 5 RL - ) EHE N § o S|SielEl 5 § Z{sample] Core bepth
m @ B-Bedding  J-Joint 5 FIF 25| o1& ol GIL 5 1ype-| Rec. | % Resulls
3 S - Shear p-oritt Bk | |33 12 [S1&] SIS | |5 (S] %
SHALE -~ very weak and weak l\;\in;elrlous
— fractured dark grey shale )
. s induced
with light grey sandy bresks al r— {
1aminationg becei:in ong [ ¢ |100} 50
—— 11 Bedding 25 g s .
Very weak nature of l l
rock disguises trug | 11.50
- degree of fractur- |
ing |
— L J,90° F 1
— 12 . . ! N
1
. : c 100 | 45
- |
§
i 13.04
— 13
\></
T TN
63 48
L 14 c i
L xJ,40° ¢ 25° 14.50
- e <J
H \></
1 T TN
u
— 15 o -L c 73 41
l— J,45
— — J,45°
o o
L xJ,55° & 35 r 16.00
I— 16 s
Highly fractured
o to fragmented
Medium strong from 16.80 J,300 L ! J c |83 0
17 -—J,SOO . 5
J,QOo irregular [
- & & pygite crystals - 17.50
—J,50
- J,2()2 i
}—— 18 l— J,40 & pyrite X -
o crystals ]
. — J,20° ° C 100 | 68
. l—xJ,50” & 20
- 73
(=7 29%,20° & 4s°
1 . B,20 19.00
- 19 -
- J,54°
l— o .
—D,0 J,SSO C 100 100
20
RIG B20 Pioneer DRILLER M. Crowe LOGGED R- Lloyd 'CASINGSL - 8.50

TYPE OF BORING Solid flight auger to 8.50 m, rotary drilling to 10.00 m then NMLC core drilling

WATER OBSERVATIONS No free ground water observed during augering

REMARKS
SAMPLING & N SITU TESTING
A auger sample v vane shear les!
DP  dry plug P pressuremeter lest
C diamond care w water pressure lest
S standard penetration PP pocket penetrometer test

U T tube dp D.J. Douglas & Partnel




TEST BORE REPORT

[y

CLIENT TIERNEY AND PARTNERS PTY. LTD. DATE 16-19/12/86 .BORE No 11
PROJECT THE CHATSWOOD CONNECTION PROJECT Neo. SSI/10000 SHEET 3 OF 4
LOCATION RAILWAY & CAMBRIDGE STREETS., CHATSWOOD SURFACE LEVEL 99.0
DIP OF HOLE 200 FRom CAZIMUTH (200
VERTICAL
, o gk haraclel ] Sampling 3 In Situ Testing
Description of - Discontinuities. g === : -
Depth g == “‘[ gl 1 2slsi8iBisi e | RQD Test
Strata 5| RL ) o 5§§x§29§g¢eﬂ§smpb Core Deptn |
m ® 8~ Bedding J~Join ik e @ g 5::1( sigl g w 5| Type: | Rec. | % Results
(6] S~ Shear 0~Dril! Bek | 11> 12 |2165 > |0lE T a5 %
=D 607
SHALE ~ medium strong :J_,_S'S‘Sj 43° 20.50)
. ) slightly fractured dark - sz(l);' é-%, V(lg(_j k - -
=) slicken~
grey shale . ~ b ’ . sided \f
L— 21 J,80" with pyrite L
' D crystals . I 100 { 45
- L. J,75° J
21.70 .4 _7Y.6l it Fragmented by E_ 21.75
- 22 SILTSTONE - medium strong o =~ drilling - -
slightly fractured dark grey H— — .
and brown siltstone fossil- [~
e ifeocus in parts L ° B C 100 91
— SOmm weak sandy seam b 8,5 =5
i 23 T -
=10 1 77.29 E-‘ 23.25
SANDSTONE - medium strong | 7 T
B slightly fractured light
grey fine grained @ =}
| _ 24 sandstone with occasional : ° 100 j89 |
laminations - weak and = [------ =B .10
silty for top 150mm .__;;‘10_150
I D N 24, 708
R LD
— 25 e Occasional 3
o drill induced
,,,,,, breaks along c 100 {92
— silty
|~ 40mm weak clayey seam laminations :ﬁ
— 26 56 . 20
26.45 74415 o
— ’ LAMINITE - medium strong —J,45
slightly fractured dark grey (-
26.95 and_light grey laminite 75.67_ 173.67 c 100 | o8
— 27 | SANDSTONE - medium strong -
Sllght%y fracf:ured light ‘ 40mm weak sand-
= grey fine grained o stone seam )
27.75 san.dstor-'ne with occasional o 72,92 ELJ,35° 1:5 A [27.70|.
.laminations . j . Occasional dril}
| 28 40mm weak sandstone seam induced breaks |
along bedding
SANDSTONE - strong slightly and cross
| fractured to unbroken light laminations c 100 | 98
grey medium grained sand- 5. 35° ‘
stoneowith silty laminations | !
— 20 =0 [ _J or B,lSo silty -
. AP Q.25
0]
RIG B20 Pioneer DRILLER M: Crowe LOGGED R. Lloyd CASING SL - 8.50

TYPE OF BORING Solid flight auger to 8.50 m, rotary drilling to 10.00 m then NMLC core drilling

WATER OBSERVATIONS No free ground water obscrved during augering

REMARKS
SAMPLING 2 IN SITU TESTING
auger sample \ vane shear test
DP  dry plug P pressuremeter test
C diamond core W water pressure lest
S stapdard penetration PP pocket penetromeler test
Ul ) Imm tube ’

dp D.J. Douglas & Partner




TEST BORE REPORT

CLIENT TIERNEY AND PARTNERS PTY. LTD. DATE 16-19/12/86 ’ .BORE No 11
A PROJECT - THE CHATSWOOD CONNECTION PROJECT No. SSI/10000 SHEET 4 OFUY
LOCATION RAILWAY & CAMBRIDGE STREETS., CHATSWOOD SURFACE LEVEL. 99.0 |
DIP OF HOLE 20° FROM AZIMUTH020°
VERT 1CAL
o Rock_ Character Sampling 8 !n Situ Testing
Description of 3 Disconlinuities. Slrength - dF;act.c
Depth E %% g gé S8 9% Zlsample| Core |RQD Test
R ol ¥l o = Y 3
m Strata g L B-Beading  J-doint 32| 5% g%ﬁ %‘% -“3 b L oo | Ree ] % 127" Resuits
S S~ Shear o-orin Bk | L5122 135|181 T &la| S| %
SANDSTONE — strong slightly c 100 1100
- fractured to unbroken light
grey medium grained sandstone 30.75
with occasional silty
P _31 laminations B
i~ 10mm clayey shale seam Occasional drill C | 100j99
™ induced breaks
alongobedding
S 10-25 ’ 2. 15
| z3 [~ 10mm Qeak seam :=£ [of 100} 99 .
| 33.60 67.43 33.60
‘ BORE DISCONTINUED AT 33.60 METRES
b 34 -
RIG B20 Pioneer DRILLER M. Crowe LOGGED K. Lloyd CASINGSL - 8.50

TYPE OF BORING Solid flight auger to 8.S0 m, rotary drilling to 10.00 m then NMLC core drilling

WATER _OBSEHVATIONS No free ground water observed during augering

£ REMARKS
s
SAMPLING & IN SITU TESTING
auger sample v vane shear test
DP  dry piug P pressuremeter test
C diamond core w water pressure lost
S standard penelralion PP pocket penetrometer test

UL X Jmm tube ; dp D.J,DOUQ[BS R Partner




TEST BORE REPORT

CLIENT TIERNEY AND PARTNERS PTY. LTD, DATE 15/12/86 .BORE No ]2
PROJECT THE CHATSWOOD CONNECTION PROJECT No. SSI/10000 SHEET 1 OF 3
LOCATION RALWAY & CAMBRIDGE STREETS, CHATSWOOD SURFACE LEVEL. 95,0
DIP OF HOLE 90° CAZIMUTH -
Rock_Character . K K
o | % In Situ Testin
Y S . RN Strength Fracl. Sampling g
Description of Discontinuities. = o e
Depth £ ~i5l= |2 S1518 ®i5le R Test
p Strata g RL " A Z3| 8 . § oy §g EE s 5 ciSample Core JRQD Denth
m © B~ Bedding J=Joint 7] 3 z HERERER g“ 5 Type | Rec.| % Results
O] S - Shear C-Orilt Bin | [51¥ |2 |Sia) > x|l s (S] %
) 0.25 | BITUMINOUS CONCRETE & CONCRETE[,, 5/ o, .o v
! = FILLING - brown and grey g a 0.50
clay {possibly natural)
0.85 9415 1.00
— 1 SHALE - weak fractured to u
slightly fractured light {50) 1.40
b grey and grey shale with 1.50
medium strong ironstone band : L
i R 3]
. 5 — 30mm clay seam flumerous . L
H drill induced
: - 5 .
: b= 50mm clayey shale seam v breaks along [=- | c 77 | 55
EERa i bedding 0~10
=< 2. 80
300 92.00 i
SHALE - weak to medium strong
= slightly fractured dark I
: - grey shaltla w11}h light grey c J,900 fragmented.
sandy laminations
o} 79 |63
| 4 L s
L J,30°
.5 g -
] 5. 30
— © L J,90° .
- s J,45° & 50° o . t
fragmented 1
° C 97 {70
S — L J,45 i~
- J,QOO irregular
r-—--l
i 8 Numerous drill : 2
induced 8.30
breaks along
= bedding 0-10° \X/
: o — | C 76 123 |-
N =
- | Fragmented
. : 1.4\1,50° C
i 10 |
RIG Inter B40 DRILLER G Cooper LOGGED R Lloyd CASING SL to 1.50 n
TYPE OF BORING 5olid flight auger to 1.50 m then NMLC core drilling
WATER OBSERVATIONS No free ground water observed during augering
REMARKS
_SAMPLING & N SITU ‘TESTING
. auger sample Y vane shear lest
5‘}'. DP d'ry plug P pressuremeter tes!
C diamond core . w waler pressure tost
! S standard penetration PP pocke! penelrometer test
Ut X Imm tube . '

dp 0.J. Douglas & Partner




TEST BORE REPORT

CLIENT TIERNEY AND PARTNERS PTY. LTD. DATE 16/12/86 .BORE No 12
PROJECT THE CHATSWOOD CONNECTION PROJECT No. SSI/10000 SHEET 2 OF
LOCATION RAILWAY & CAMBRIDGE STREETS., CHATSWOOD SURFACE LEVEL. 95,0
DIP OF HOLE 90°  AZIMUTH -
g SRIOCR t%haract:rac‘ Sampling & In Situ Testing
Description of — Oiscontinuities. ALl T P ; s
" u IR S1S1 21 215! Slsampie
Denth Strata 51 RL ) i 5121 8] |8} 2} B1812|E| 5| 8} 5{Sameq Core jRaD Depth Test
m w B~ 8edding J=Joint L,) ? 2z sla| 8 517 ol E 'y é Type | Rec | % Results
O] S~ Shear D-Drill Brk M ESEIFIr RS i A PR G %
. T
SHALE - weak to medium strong I‘viumerous drllll
- slightly fractured dark grey induced br‘?fiKs
' shale with light grey sandy along bedding
laminations 0-10 1
L 11 1Fragme~nted ™
with J,90
irregular : 11.39
- A \*\M/
11.80} - 83.20 14 L TN
-
12 iJ,90° . L
SHALE - medium strong 3J 65°
slightly fractured dark drey _J:gog
- shale ~Jd,454 °
2,607 30
LJ,457 irregular
" =J,30-45° irregular - L c l8z |sol
[ with pyrite crystalg . -
- J,50°
e 4
— 14 =
lJ,25° 14.30
pome 15 y
- J,50°
e ||
=J,30" slickensided C 100 ] 86
b 16 Q 3
| J,45" slickensided
16.45 ' 78.55 |0J.80 —h
SILTSTONE — medium strong ]
slightly fractured dark I
. 17 grey brown siltstone, ] 7,08
fossiliferous in parts S
17.45 |-~ 1 77.55 v L
- LAMINITE - medium strong -
slightly fractured dark grey - :‘j,zog
8.00{ and light grey laminite -] 77.00 J,45 (:‘ﬁ r |
SANDSTONE — medium strong AU
slightly fractured to C 100 { 92
- unbroken light grey, brown
fine grained sandstone with °
19 occasional shale laminations |- EB,0 ° - i
e 1-8,10
20
RIG Inter B4O DRILLER G Cooper LOGGED R Lloyd CASINGSL te 1.50
TYPE OF BORING Solid flight auger to 1.50 m lhen NMLC core drilling
WATER OBSERVATIONS No free ground water observed during augering
REMARKS
_SAMPLING 2%  IN SiTU TESTING
A auger sample Y vane shear tes!
DP dry plug P pressuremeler test
C diamond core W water pressure lest )
S standard penetration PP pocke! penetrometer test
Ul ) Imm tube '

dp D.J.Douglas & Partne




TEST BORE REPORT

CLIENT TIERNEY AND PARTNERS PTY. LTD. DATE 16/12/85 .BORE No 12
PROJECT THE CHATSWOOD CONNECTION PROJECT No. $SSI/10000 SHEET 3 OF z
LOCATION RAILWAY & CAMBRIDGE STREETS., CHATSWOOD. SURFACE LEVEL. 95,0
DIP OF HOLE 90° AZIMUTH -
Rock Character 2 itu Testi
- g . - Strength Fract. Sampling In Situ Testing
Description of - Discontinuities. R 1 o ey ey iy
Depth g =} %% g o 5516 E o5 L1sample} Core [RAD Test
Strata 5| RL ) , B8 21 |8| Z] SISl 510l Depth
m s B~ Bedding J=Joint A ; 2 HEEEEER S1% 15| type | Rec | % Resulls
0] 5-Shear o-orilt Bew | 5> 2[5 6| >l T dla|S] %
20,20 |[SANDSTONE (as previously) 74.80 0.23
L - Occasional
- LAMINITE ~ medium strong = [T drill induced
0.7 | 51ightly fractured to unbroken|-. ..~ 74.30 breaks along
e dark and llghtvgrey laminite (7770 bedding c 100 | 99 |
) ISANDSTONE - medium strong o laminations
slightly fractured to unbroken|.....
| light grey, brown fine grained |..-....
sandstone with occasional
.95 | shale laminations R L.
Zi 2u ANDSTONE - strong grey medium 7%'85 D ™ 22.00
1grained sandstone I
DISCONTINUED AT 22.00 METRES
| 23 .
S -
RIG 1iInter B40O DRILLER G Cooper LOGGED R Lloyd CASINGSL to 1.50 m

TYPE OF BORING Solid flight auger to 1.50 m then MNMLC core drilling

WATER OBSERVATIONS No free ground water observed gduring augering

REMARKS

SAMPLING &
A auger sample
DP dry plug
diamond core
standard penetration
(X Jmm tube

(e Ne)

IN SiITU TESTING

v
P

w
PP

vane shear test

* pressuremeter t{est

waler pressure lest

pocket penetrometer test

dp D.J.fD'ouglas & Partner




TEST BORE REPORT

[y

vt

CLIENT TIERNEY AND PARTNERS PTY, LT, DATE 3-5/12/85 'BORE No 3
PROJECT THE CHATSWOOD CONNECTION PROJECT No. SSI/10000 SHEET ] OF =
LOCATION RAILWAY & CAMBRIDGE STREETS, CHATSWOOD SURFACE LEVEL 99,3
DIP OF HOLE 90° AZIMUTH -
2 SF:OCK tgharac(Fer n Sampling & In Sity Testing
Description of ~ Discontinuities. feng T ;ac.: !’
L x| o oElslo =1 &l
Depth Strata £ ] Rt : . 5188 |5] 2| SIEIE1E) £ 8] SYsamoie] core (RaD e
m I3 B« Bedding J=Joint %) 3 e 5,- g 54,: gfw E s 'é Type | Rec. | % : Results
[©] S - Shear D~Dril! Beh G2 [F|a] > E LB S %
FILLING - ash, cinders and
gravel
—0.63 98.67 A 0.50
1 1. 00
FILLING - red brown and grey
shaley clay filling with ‘ u{70) 1.40
- shale fragments s Stiff at
top becoming firm to stiff
- L. 2 A 1.2.00
2.50
U(70) 2.90
L3 Wb
A 3.50
4.00
}— 4
. . U(70) 4.40
4.50 94.80 "
TOPSOIL — firm to stiff dark %
. s5.00 brown silty clay g 94,30 5.00
SILTY CLAY ~ stiff brown g U(70) 5.40
[ silty clay }I/
4
3 6.00 | grading into — | /'( 93.30 f‘
: CLAY - stiff to very stiff
‘ - grey and red brown clay _6.__5_0
H with iron concretions / (70)
: ' u( 70;
7 % 690,
B grading into / -
2.75 T T e e e ——M
—— 8 | SHALEY CLAY - very stiff to -~ 5.00
hard grey shaley clay with _// u(70) 8.27
red brown iron concretions
— and ironstone bands ._/‘/"
i
4
. 9 L
7 7 90.10
= SHALE - extremely weak to . \- 9.50
very weak dark grey shale 1 _— s 9.62[ 20.
with occasional light grey J
10 ndy_laminations 1 c

RiG Inter B40 DRILLER G-.Cooper/B.Lamb LOGGEDR. Lloyd CASINGSL - 9.40 m

TYPE OF BORING Solid flight auger to 9.62 m then NMLC core drilling

WATER OBSERVAT!ONS Free ground water observed at 4.50 m

REMARKS
_SAMPLING & N SITU TESTING
auger sample \Y vane shear (est
DP  dry plug P pressuremeter test
C diamond core W water pressure lest
S standard penetration PP pocket penetrometer test
UC ) dmm tube ) :

dp D.J. Douglas & Partners
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TEST BORE REPORT

[

CLIENT TIEBNEY AND PARTNERS PTY. LTD. DATE 3-5/12/86 BORE No 13
PROJECT THE CHATSWOOD CONNECTION PROJECT No. SSI/10000 SHEET 2 OF 3
LOCATION RAILWAY & CAMBRIDGE STREETS. CHATSWOOD SURFACE LEVEL 99,3
DIP OF HOLE 90° AZIMUTH -
2 SRtOCk tgharactFer ( Sampling % In Sity Testing
Description of -~ Discontinuities. =29 o p ;ac -
Dept g ={sl% 18] S15|s18|8l5|8 R est
oth Strata S| AL ) e 12| 8|« |8l 2| B3| BIE| 58| gfoermoe CovefROD) 1 T
m © B~ Bedding J=Joint 7] 3 z i) ol &™) olsf BlT| 5| fype | Ree. | % Resulls
6] 5~ Shear D-Drit Brh | |&|F 1z [F| G >|dl& | T &l ]S %
SHALE - weak to medium __J’()o tight
- strong fractured to slightly J,400
fractured dark grey shale 1 Fragmented zone [ C 199175
with occasional light grey S— 1ronoc_emented B
— 11 sandy laminations o —J,70
Bedding generally 0°-5° 11.27
i
|_J,80° tight
L 12 B
4 Fragmented joints
o . 0
— - J,35°% tight c | o91lses
Bedding 5°-15° -
. 13 S a 8
J,45° iy
L J,25° tight
— F——""XJ,450
L 14 L xJ,50° ¢ _s50° 5 i -
— J,45 .
ot - 14,30
Bedding 20°-50° — 4 J,700tight
- with movement of Joints 50 to 50°
of up to 1Umm slickensided
15 evident along —xJ,50° & 25° =N |
— joints o o ;
Below 15.00 m bedding 0 -10
- J o} 97 |40
| 2,45° |
o
| 16 .—.J,}OJ'ZSO [ -
- Fragmented joints
20-50%wi Lh pyrite
¥ on joint surfaces
ST¢18) o
17 31259 ] I
HL.ight grey clay seam Smm 425 | curved == b7.30
[J,30 slickensided ]
_ Ewith pyrite crys- O
‘I stals :
f—e 18 b
| J,45°
... 19 C 100 95 |
20
RiG Inter B40O DRILLER G. Cooper/B. Lamb LOGGED R. Lloyd CASINGSL ~ 9.40 m

TYPE OF BORING Solid flight auger to 9.62 m then NMLC core

drilling

WATER OBSERVATIONS Free ground water observed at 4.60 m
REMARKS
SAMPLING & IN SITU TESTING

A auger sample vV vane shear tegt
DP  dry plug P pressuremeler test
C diamond core W waler pressure test
S standard penetration PP pocket penetrometer
Ul X dmm tube

test

dp D.J).Douglas & Partners




TEST BORE REPORT

1

CLIENT TIERNEY AND PARTNERS PTY, LTD. DATE 3 - 5/12/86 BORE No 13
PROJECT THE CHATSWOOD CONNECTION PROJECT No. SSI/10000 SHEET 3 OF 3
. e}
LOCATION RAILWAY & CAMBRIDGE STREETS, CHATSWOOD SURFACE LEVEL 59.3
DIP OF HOLE 90° AZIMUTH -
o Rock Character Sampling & in Situ Testing
- 9 i AT Strength Fract.
Description of Discontinuities. = o P
L x| x o AA8zlg|gl=|s A st
Depth Strata 2 AL : A SE § M > §§ E\E £ 8 3 Sample| Care |RQD Depth Tes
m g B - Beuding J=Joint k5> 3 @) 9| &) ol §i¢ &l Type | Rec. | % Results
0] S=Shear D-Oritt Brh b 51> 12 [F1 &) >3l & || &lm]S % '
SHALE —~ medium Strong - xJ,45° & 45° E_____] 20.24
fractured to slightly v «n®
- _— —J,50 L1
fractured dark grey shale L] J.35° c:}
Y 1920 | s ol
— 1 —J,45
o N -
— 21 —— J,20~50 slicken- ||
Eam— —J.SOO sided N
[~ silty shale/siltstone below c {100 |66
21.40 m :
22 . . . o] -
%2 10 77.20_}-J,20 _J
...... Fragmented éoints K
SANDSTONE - weak and medium } 90° & 2050 ;
- strong slightly fractured D ironstained
grey and brown grey fine = | ..
grained sandstone with
— 23 hale laminatji "
grey shale laminations -
| 24 e -
b, 45°
N L ¢ |100{ 76
. 24.85 L. 7445
23 | LAMINITE -~ medium strong +
slightly fractured dark grey [ - J,30o slickensided
to light grey laminite s [~ J,30° slickensided E'J LT
25.50 . 73.80 with 2mm clay conat- ]
SANDSTONE — weak to med.ium ing ° .
Strong, fractured grey and J,B5" with partings
—— 26| brown grey fine grained sand-{ " along laminations B
26.25 | stone with grey shale ol 73,08 S 26 . 25|
laminations J
BORE DISCONTINUED AT 26.25 METRES
L . 27 -
RIG Inter B40 DRILLER G. Cooper/B. Lamb LOGGED R. Lloyd CASINGSL - 9.40 m

TYPE OF BORING Solid flight auger Lo 9.62 m then NMLC core drilling

WATER OBSERVATIONS Free ground water observed at 4.60 m

REMARKS
SAMPLING 8 IN SITU TESTING
A auger sampile Y vane shear {est
DP dry plug P pressuremeter test
C diamond core . W waler pressure test
S standard penetralion PP pocket penetromeler tesy
Ut X Jmm tube ’

dP 0.J).Douglas & Partners




TEST BORE REPORT

CLIENT TIERNEY AND PARTNERS PTY. LTD, DATE 5-8/12/86 BORE No 15
PROJECT THE CHATSWOOD CONNECTION PROJECT No. SSI/10000 SHEET 1 OF4
LOCATION | RAILWAY & CAMBRIDGE STREETS., CHATSWOOD SURFACE LEVEL 99,6
DIP OF HOLE 90° CAZIMUTH -

Rock Character

ampling & In Situ Testin
Strength Fract. Sampling g

Description of Discontinuities.

Depth Sample] Core |RQD Test
Depth
Type | Rec. | % Results

%

Strata RL

B - Bedding J=Joint
S —~ Shear D-Drill Brh

301
Ex. Weak
V. Weak
Weak
M. Strong
Strong
V. Strong
Ex Strong
Fragment
High Fract.
Si Fract
Unbroken

FILLING -~ cinders, ash,
gravel and concrete

0.5Q

Mol

45

97.30 2.49

FILLING ~ firm to stiff
brown clayey silt,

3 silty clay and clay with
some organic matter

Z
0o
(RN

95.60 2.95

B :
L
R :\), SN ind
L
O,
0 0 =
[} T
b b
2 -
It e
U N

SILTY CLAY -~ firm to stiff
brown silty clai/ with fine,
4.50 ironstone grave

"
it

95.10

CLAY ~ stiff to very stiff

N

—5 grey and red brown clay with ] .
iron concretions u(so 5.39 T
~. grading into e,
H a 93.60 .
| 6.00 —_—— W~ L " 6.20
SHALEY CLAY - very stiff to .p*—
hard light grey Shaley clay ]A s 6.50] 12,24,
H 630 with ironstone” bands . L4 93.10 o E’ -
3 T T ; J,55
= ] CLAYEY SHALE - very weak '
oo 7 highly fractured light grey ‘J,dSo and 50° clay fl -
3 shale sandy in parts with A coated
1. ironstone bands [ 1 € 100 {53
R o, o J
- 7 L J,30°-40 C 5
iron cemented t:::z
20mm shaley clay seam = J,30° .::-E': -
- Y Y - iron cemented "
< Joints 20°-50° 4
< iron cemented % [ men 82431
) - 8.60 7 had 2
s 91.00Q ety S
9 LAMINITE - weak to medium o bES ]
— strong highly fractured dark |- --- é’a‘
] grey and light grey laminite|-.... L, 90° irregular —EE C 100 | 30
. . -,
i Bedding So_loo ...... and{ iron stain- .
ed in places ~E
T D
A H Lt
- 10 5
RIG  Inter B4o DRILLER  B.Lamb/G.Cooper LOGGED R.Lloyd CASING sL - 7.00 m

TYPE OF BORING Solid flight auger to 6.50 m then NMLC core drilling

WATER OBSERVATIONS

REMARKS
SAMPLING & IN SITU TESTING
A auger sampie \% vane shear tesl
‘; DP  dry plug P pressuremeter test
i C diamond core W water pressure test
S standard penetration PP pocke! penetrometer test
U

X be P 0 Dougias & Partners




 TEST BORE REPORT

)

CLIENT TIERNEY AND PARTNERS PTY. LTD, DATE 5-8/12/85 'BORE No 1f
PROJECT THE CHATSWOOD CONNECTION PROJECT No. SSi/10000 SHEET 2 OF 4
LOCATION RAILWAY & CAMBRIDGE STREETS. CHATSWOOD SURFACE LEVEL. 99,6
' DIP OF HOLE 9(Q° AZIMUTH -
2 sk gharacler Sampling & In Situ Testing
Description of ~ Discontinuilies. reng - et
Depth 2 x| o ol el gl=isl
pin Strata _% RL A - 5§ E . E’ @ §§ cé:lll’ g E.Soaluw\_ Core |RQD Depth Test
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TEST BORE REPORT
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TEST BORE REPORT
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This classification system provides a standardized terminoiogy for the engineering descr
but the terms and definitions may be used elsewhare when applicable,

Under this system rocks are classified by Rack Type, Degree of Weathering, Strength, Stratification Spacing, and Degree of Fracturing. These
terms do not cover the fulil range of engineering properties. Descriptions of rock may also need to refer to other properties {e.g. durability,

S U{Oé( Sede A C/c(ss' /H@‘ca%‘ox\

— Lo elerence ik~ (95U /%S

AN ENGINEERING CLASSIFICATICN OF SEDIMENTARY

RCCKS IN THE SYDNEY AREA

iption of the sandstone and shzles in the Sydney area,

abrasiveness, etc.) whera these are relevant,

ROCK TYPE DEFINITICNS

Rock Type

Definition

Conglomerate:
Sandstwone
Siftstone:
Claystone:

Shale:

More than 50% of the rock consists of gravel sized (greater than 2 mm} fragrents.

Mare than 50% of the rock consists of sand sized (,06 to 2 mm)} grains,

More than 50% of the rock consists of silt-sized (less than .06 mm) granuiar particles and the rock is not laminated
Mare than 50% of the rock zonsists of clay or sericitic rnate‘r'-ial anrfthe rock is pot!aminated,

More than 50% of the rock consists of siit or clay sized particles and the rock is !aminated.

Rocks possessing charactaristics of two groups are described by their predominant particle size with reference also to the minor constituents
e.g. clayey sandstone, sandy shale.

DEGREE OF WEATHERING

Term Symbol Definttion
Extremely EW Rock substance affected by weathering to the extent that the rock exhibits soil properties — ie. it
Weathered can be remouided and can be classified according to the Unified Classification System, but the texture
' of the ariginal rock is still evident.
Highly HwW Rock substance affected by weathering to the extent that limaonite staining or bleaching affects the
‘Weathered whole of the rock substance and other signs of chernical or physical decomposition are evident.
Porosity and strength may be increased or decressed compared to the fresh rock usually as a result
of iran {eaching or deposition. The colour and strength of the ariginal fresh roei substance s no
ionger recognisabole,
Moderately MW Rock substance affected by weathering to the extent that swining extends throughout the whole of
Weathered -, the rock substance and the criginal celour of the fresh rock is no longser recagnisabie,
Slightly SW Rock substance affected by weathering to the extent that partiai staining or discalouration of the
Weathered rock substance usually by limonite has taken piace. The cotour and texture of the fresh rock is
recognisabie, :
Fresh Fr Rock substance unaffected by weathering.
STRATIFICATION SPACING
T Separation of
erm Stratificatian Planes
Thinly laminated <78 mm
Laminated - 6mmto20mm
Very thinly bedded 20 mm to 60 mm
Thinty bedded 60 mmto 0.2 m
Medium bedded 02miwoc 0.6 m
Thickly bedded CEmtal2m
Very thickiy bedded >2m




ROCK STRENGTH

Rock strength is defined by the Point Load Strength index (Is 50} and refers to the strength of the rock substance in
the bedding. The test procedure is described by the international Society of Rock Mechanics (Referencel.

the direction norrnal to

Is{50} . Approx
} inld By %
Term NP3 Field Guide qu MPg*

Extremety Easily remcuided by hand to a materiat with soil properties.
Weak :

0.03 Q.7
Very May be crumbied in the hand. Sandstone is *'sugary’’ and friabie.
Wealk:

. 0.1 24
Weak : A piece of core 50 mm long x 50 mm dia. may be broken by hand and easily
scored with a knife. Sharp edges of core may be friable and break during handling.

0.3 7
Medium A piece of core 150 mm long x 50 mm dia. can be broken by hand with considerable
Strong: difficulty. Readily scared with khife,

1 24
Strong: A piece bf'core 150 mm tong x 50 mm dia, core cannot be broken by uneided

hands, can be slightiy scratched or scored with knife.

3 ) 70
Very A piece of coge 150 mm long x 50 mm dia, may be broken feadily with hand
Strona: held hammer, Cannot be scratched with pen knife.

10 240
Extremely A piece of core 150 mm long x 50 mm dia, is difficult to breek with hand held
Strong: hammer, Rings when struck with a hammer,

*The approximate unconfined compressive strength {qu) shown in the table is based on an assumed ratio to the point load index of 24: 1.
This ratio may vary widely,

DEGREE OF FRACTURING

This classification applies to diamaond drill cores and refers to the spacing of afl types of natural fracrures along which the core is discontinuous,
These include bedding plane partings, joints and other rock defects, but exclude known artificial fractures such as drilling breaks,

Term Description
Fragmented: The core is comprised primarily of fragments of length less than 20 mm, and mostly of width less than
the core diameter, : :
Highly Core lengths are generally less than 20 mm - 40 mm with occasianal fraéments.
Fractured:
Fractured: Core lengths are mainly 30 mm — 100 mm with occasional shorter ancd longer section,
Slightly Core lengths are generalty 300 mm —1000 mm with occasional longer sections and occasional sections
Fractured: of 100 mm — 300 mm.
Unbrokan: ' The core does not contain any fracture.

REFERENCE

Internatianal Society of Rock Mechanics, Commission on Standardisation of Labaratory and Fieid Tests, Suggested

Methods for Determining the Uniaxial Compressive Strength of Rock Materials and the Point Load Strength Index,

Committee on Laboratary Tests Document Na, 1. Final Craft Qetober 1972,

Prepared by the Sydney Group of the Australian Geomechanics Scciety, January, 1975,
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Douglas Partners Pty Ltd PO Box 472
ABN 75053 980 117

96 Hermitage Road
West Ryde NSW 2114

. ne I
Australia

26 July 2010
STE:ste

Mirvac

Level 26,

60 Margaret Street
SYDNEY NSW 2000

Attention : Nicole Vince

WASTE CLASSIFICATION ASSESMENT
PROPOSED MIXED-USE DEVELOPMENT
7 RAILWAY STREET, CHATSWOOD

Douglas Partners Pty Ltd (DP) previously carried out a waste classification assessment of
the in situ materials on the site in July 2008 (Project 45679, dated 21 July 2008). The
previous report is attached.

A site inspection was carried out by DP on 6 July, 2010, and this confirmed that the site is
vacant and mostly covered with gravel. The current site status appears similar to that
observed by DP in 2008 and is consistent with the advice from Mirvac that the site has
remained unchanged since that time.

Based on the above, it is considered that the previous waste classification assessment is
still relevant and valid for the site.

DP has carried out a number of investigations on the site since 2002 but has not performed
a full Phase 2 investigation; however, the data obtained to date has not identified any
significant contamination issues. In support of this, the adjacent site (identified as Epica)
with similar conditions, has been successfully constructed. Additionally, the proposed
development for the current site will have five to seven basement levels which will result in
most or all of the filling on the site being excavated and disposed off site. Therefore, based
on the data to date, experience with the adjacent site and the proposed basement
excavation, DP considers that the site can be made suitable for the proposed mixed-use
development.

We trust the above satisfies your present requirements.

Yours faithfully
DOUGLAS PARTNERS PTYLTD

Scott Easton
Senior Associate

Attached : DP Report (Project 45679, dated July 2008).

West Ryde NSW 1685

Phone (02) 9809 0666
Fax  (02) 9809 4095

Ners com gu



Douglas Partners Pty Ltd PO Box 472

ABN 75 053 980 117 West Ryde NSW 1685
Do ug 'as Pa rtners 96 Hermitage Road Phone (02) 9809 0666
Geotechnics - Environment - Groundwaler West Ryde NSW 2114 Fax  (02) 9809 4095
Australia www.douglaspartners.com.au
DW:jlb
Project 45679
21 July 2008

Mirvac Constructions Pty Ltd
Level 26

60 Margaret Street
SYDNEY NSW 2000

Attention: Mr Zac Hart

By email: zac_hart@mirvac.com.au

Dear Sirs

WASTE CLASSIFICATION ASSESSMENT
BUILDING G SITE - 7 RAILWAY STREET, CHATSWOOD

1. INTRODUCTION

This letter report provides details of the methodology and findings of a waste classification of in
situ materials located at the above site. The work was conducted by Douglas Partners (DP) Pty
Ltd at the request of Mirvac Constructions Pty Ltd.

It is understood that the proposed excavation works for a basement will require all filling
materials to be disposed off-site.

Field investigations were conducted on 30 June 2008 and 3 July 2008.

DP previously conducted a waste classification on soil at the site in June 2002. The letter
report titlted Waste Classification, “Pacific Place” Railway Street, Chatswood (reference No.
289941) was produced for a larger area, part of which was the current Building G Site.  Soil
samples were collected from 18 drilling locations from the Building G Site. The filling
encountered in June 2002 generally comprised orange brown, sandy clay filling to a depth of
1.2 m with the exception of two locations which comprised filing up to 5.1 m. Concrete
fragments were generally encountered in the filling at shallow depths along the south-western
boundary of the site. The underlying natural material comprised grey red clay and grey shale.
From the results of laboratory analysis, the filling was considered to be Inert Waste according to
the then current NSW EPA Environmental Guidelines: Assessment, Classification and
Management of Liquid and Non-Liquid Wastes (1999). The underlying natural material was
considered to be Virgin Excavated Natural Material (VENM).

It is understood that activities at the site since 2002 have included some minor cut and fill
works. For this reason and as considerable time has lapsed since the previous DP
investigation, and that the report was prepared for a site larger than Building G, the 2002 results
have not been included as part of the current waste classification assessment.

Brishane ¢ Cairns ¢ Canberra  Darwin » Gold Coast « Melbourne « Minto « Newcastle ¢ Perth ¢ Sunshine Coast « Sydney « Townsville « Wollongong ¢ Wyong
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Also note that the 1999 Environmental Guidelines have now been superseded by the current
DECC Waste Classification Guidelines (2008). There is no equivalent to the “Inert Waste”
classification in the current guidelines.

2. SITE INFORMATION

The site was a vacant lot at the time of investigation. The site is rectangular in shape and has
approximate dimensions of 30m (east to west) by 90 m (south to north). Adjacent the east of
the site is the Railway Enclosure Structure (RES). Help Street is located to the south and
Railway Street to the west of the site. A high rise building is located in the neighbouring
property to the north.

The majority of the site was covered in blue metal gravel. There was a fill batter at the east of
the site which slopes down to the RES. The height of the batter slope varies and is
approximately 3 m at its maximum. Storage sheds were located at the northern end of the site.

A site and locality plan is shown on Drawing No. 1 attached.

3. FIELD METHODOLOGY AND OBSERVATIONS

On 30 June 2008 twelve test pits were excavated to variable depths using a backhoe with a
450 mm bucket. Soil samples were generally collected at nominal depths or changes in strata.
However, in six of the twelve sampling locations (Test Pits 2, 3, 4, 5, 10, and 11), machine
refusal was encountered on buried concrete. Also, at Test Pit 9, filling was encountered to the
limit of reach of the backhoe a depth of approximately 2.7 m below the surface. Drawing 1
attached shows the location of the test pits.

On 3 July 2008, an excavator with hammer attachment was used to break through some of the
buried concrete previously encountered. The excavator was then used to collect soil samples
from below the removed concrete. Due to the greater limit of reach compared to the Backhoe,
the excavator was able to excavate into natural soils at Test Pit 9.

At Test Pit 2, excavator refusal was encountered at a depth of 2.2 m on concrete. The concrete
slab was not penetrated. The test pit also had two side walls of concrete from a depth of 1.2 m
to 2.2 m.

At Test Pit 5, the pit was discontinued in concrete at a depth of 1 m, due to the (not anticipated)
thickness of the concrete (more than 0.3 m).

Apart from Test Pits 2 and 5, natural soil was encountered in each of the test pits.

Filling materials were encountered at depths ranging from 0.7 m to 2.7 m below the surface.
The top layer of filling at each location was 20 mm blue metal gravel. As various filling
materials were encountered beneath this top layer, reference should be made to the attached
Test Pit Log sheets for soil descriptions at each location. The following should be noted:

Waste Classification Assessment Project 45679
Building G Site — 7 Railway Street, Chatswood July 2008
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e Asphaltic concrete (probably a buried road surface) was encountered at six locations (Test
Pits 1, 2, 3,4, 5, 6, and 9);

o The filling at Test Pit 9 depth 1.9 m to 2.7 m, described as mottled light grey and red-brown
clay filling, with some ironstone gravel was probably reworked (local) natural material;

e Buried concrete was encountered in numerous locations;

e Some filling soils were identified to contain small proportions of anthropogenic materials
including metal, wire, geofabric, plastic, concrete pieces, glass, asphalt, brick, terracotta,
tiles, and timber;

e Some sand was encountered at the south-west corner of Test Pit 4, 0.7 m to 1.1 m may
indicate a service line.

Natural soils encountered included:

light grey silty clay with trace ironstone gravel;

orange brown silty clay;

mottled grey and orange brown silty clay with trace ironstone boulders; and
mottled red and grey silty clay with trace ironstone gravel.

Free groundwater was not encountered at any of the sampling locations except at Test Pit 2,
where water seepage was observed at 1.2 m to 2.2 m below the surface. This groundwater is
assumed to be perched on top of buried concrete.

No odours in the soil and filling were encountered during fieldwork.

A photograph of Test Pit 3 and Test Pit 12 is attached showing layers of filling (including
asphaltic concrete and concrete) as well as natural soils.

4 FIELD TESTING

Replicate samples were screened for the presence of volatile compounds using a Photo-
ionisation Detector (PID). PID results are provided in the attached test pit logs. The results are
low and typical of background levels.

5. LABORATORY ANALYSIS AND RESULTS

A total of 24 soil samples (including 2 replicate samples) were collected and sent for analysis at
a NATA accredited laboratory (Envirolab Services Pty Ltd) for a variety of common
contaminants including:

Heavy Metals (arsenic, cadmium, chromium, copper, lead, mercury, nickel and zinc);
Total Petroleum Hydrocarbons (TPH);

Benzene, Toluene, Ethyl Benzene and Xylenes (BTEX);

Polycyclic Aromatic Hydrocarbons (PAH);

Polychlorinated Biphenyls (PCB);

Organochlorine Pesticides (OCP);

Waste Classification Assessment Project 45679
Building G Site — 7 Railway Street, Chatswood July 2008
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. Phenols; and
) Asbestos.

Based on site observations, tests for putrescible waste were not required as the material
consisted of non-putrescible soil and rock.

Table 1 summarises the results of laboratory analysis on filling samples. Results are compared
to the contaminant threshold values for classifying waste by chemical assessment without the
leaching (TCLP) test according to Part 1 of the DECC NSW Waste Classification Guidelines
(2008).

TCLP analysis (the leaching test) for lead was undertaken on sample 6/0.6-1.2 as this sample
had a (specific contaminant) concentration of lead above the contaminant threshold values for
classifying waste by chemical assessment without the leaching test. The leaching test result is
shown in Table 2. The specific contaminant concentration and leaching concentration are
compared to the maximum values for the leachable concentration and the specific contaminant
concentration when used together according to the guideline.

Table 3 shows the results of analysis on the natural soil sample 12/2.0-2.5. Results are
compared to the Background Levels adopted from:

e NEPC (1999). National Environmental Protection (Assessment of Site Contamination)
Measure Schedule B(1) Guidelines on the Investigation Levels for Soil and Groundwater,
Background Ranges; and

o Australian and New Zealand Environment and Conservation Council/National Health and
Medical Research Council (ANZECC/NHMRC): Australian and New Zealand Guidelines for
the Assessment and Management of Contaminated Sites (1992), Environmental Soil
Quality Guidelines Background A [ANZECC A];

Results of laboratory analysis are provided in the attached laboratory reports.

Waste Classification Assessment Project 45679
Building G Site — 7 Railway Street, Chatswood July 2008
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6. DISCUSSION AND CONCLUSION
6.1 Filling Materials

Concentrations of heavy metals in filling materials were generally low (or not detected) and
were within the General Solid Waste criteria without the leaching test, except for the
concentration of lead (110 mg/kg) which was marginally above the criteria of 100 mg/kg. TCLP
analysis for lead was undertaken on this sample. The total and leachable concentrations of
lead for sample 6/0.6-1.2 were within the General Solid Waste maximum values when
combining the specific contaminant concentration with the leachable concentration.

Concentrations of PAH (including Benzo(a)pyrene) in filling materials were generally low or not
detected and were within the General Solid Waste criteria without doing the leaching test.

Concentrations of TPH, BTEX, Phenols, OCP and PCB in filling materials were not detected.
Asbestos was not detected in any of the analysed samples.

Obvious signs of contamination, such as odours or fibre cement fragments, were not observed
during fieldwork.

Based on fieldwork observations and analytical results the bulk of filling materials at the site are
considered to be General Solid Waste (non-putrescible). It is considered that the filling
material is suitable for disposal to a landfill licensed by NSW DECC to accept General Solid
Waste, provided the material is not cross-contaminated/ mixed with other non-reported material.
The following should also be noted:

e If buried concrete can be segregated from soil filling materials, the concrete is considered to
Building and Demolition Waste, which is pre-classified as General Solid Waste (non-
putrescible);

o If buried asphalt or asphaltic concrete can be segregated from soil filling materials, the
asphalt or asphaltic concrete is considered to be Asphalt Waste, which pre-classified as
General Solid Waste (non-putrescible);

Even though asbestos was not detected in any of the samples, heterogeneous materials
including building rubble were noted in some of the Test Pits. Asbestos-containing materials
can be associated with building rubble in filling. During excavation works, if materials that are
suspected to contain asbestos are encountered, then this material should be segregated for
separate waste classification. Similarly, if materials are observed to contain other obvious signs
of contamination such as odours, this material should be segregated for separate waste
classification.

6.2 Natural Soil

Concentrations of heavy metals were low or not detected in the natural soil sample (12/2.0-2.5)
and were at levels comparable to background levels.

Concentrations of PAH (including Benzo(a)pyrene), TPH and BTEX were not detected in the
natural soil samples.

Waste Classification Assessment Project 45679
Building G Site — 7 Railway Street, Chatswood July 2008
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It is therefore considered that the natural soil materials described in the Test Bore Logs (and in
Section 3 of this report) are considered to be Virgin Excavated Natural Material (VENM) as
defined in Department of Environment and Climate Change (DECC) Waste Classification
Guidelines April 2008, provided the material is not cross-contaminated/ mixed with other non-
VENM material. Any material exhibiting obvious signs of contamination or odours would not be
classifiable as VENM and should be stockpiled and assessed separately.

6.3 Approximate Volume of Filling Material

The approximate volume filling would appear to the order of 5000 m*. This volume includes
buried concrete slabs and buried asphaltic concrete. However, the following should be
considered:

e Natural soil was not encountered in Test Pits 2 and 5 due to buried concrete obstructions.
The depths of fill are unknown at these two locations;

e According to DP’s 2002 report, filling to depths of 5.1 m were encountered in the vicinity of
Test Pit 8, just to the south of the tunnel entrance. However, filling at Test Pit 8 was noted
to be to a depth of only 1.7 m. It can not be discounted that a pocket of deeper filling may
exist in the vicinity of Test Pit 8, just to the south of the tunnel entrance.

It should be noted that significant volumes of buried concrete were encountered whilst test
pitting and, from discussions with the client, have also been noted in recent service location
works at the south of the site. The proportion of filling material that is buried concrete is not
known.

The volume of fill material will vary with depth and the depth of fill has not been investigated at
all locations across the site. The approximate volume of filling material provided above should
thus be considered as a rough guide, rather than a qualified estimate for the volume of material
that needs to be disposed off site.

6.4  QAIQC

Two replicate intra-laboratory samples were analysed for heavy metals and PAH. A measure of
the consistency of results is derived by the calculation of relative percentage differences (RPDs)
for replicate samples, calculated as the difference in analyte concentrations between primary
and replicate samples, divided by the average of the two results and expressed as a
percentage. An RPD of + 30 (for inorganic analytes) and 50% (or organic analytes) is
considered acceptable in AS 4482.1:2006. The calculated RPDs for the soil duplicates and the
respective primary sample are reported in detail in Table 4.

Waste Classification Assessment Project 45679
Building G Site — 7 Railway Street, Chatswood July 2008
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Table 4 — RPD results

Sample As Cd Cr Cu Pb Hg Ni Zn B(a)P |Total +ve PAH
3/0.1-0.4 <4 | <1 | 19 | 22 | 21 | <01 16 44 0.07 0.17
BD1-300608 | <4 | <1 | 16 | 17 | 22 | <01 | 16 58 | <0.05 <PQL

RPD (%) 0 0 | 17 | 26 | 5 0 0 217 95 51
6/0.6-1.2 8 | <1 | 96 | 16 | 110 | 0.8 3.4 73 0.3 34
BD2-300608 | 11 | <1 | 11 | 12 | 59 | <01 3.3 78 0.4 6.4

RPD (%) 153 | 0 14 | 29 60 94 3 S 29 61

Some of the RPDs were outside the accepted range (of +30 percent). However, it is
considered that the recorded RPD exceedances do not compromise the analytical results
obtained given the following:

e The replicate soil sample and the original sample were obtained from filling material, which
was noted to be heterogeneous;

o Replicate soil samples were obtained rather than duplicate samples, therefore further
decreasing the homogeneity of the samples taken; and

e The concentrations are low, which may give a high RPD value even though the actual
difference between the replicate and parent sample is small.

It is therefore considered that the precision and accuracy of the laboratory analyses were
acceptable.

The laboratory undergoes its own QA/QC procedures which are provided in the attached
laboratory reports.

7. LIMITATIONS

The scope of the material classification and consulting services undertaken by DP were limited
to those outlined in the DP proposal dated 13 June 2008.

DP’s assessment is necessarily based on the result of limited site investigations and sample
testing. Neither DP, nor any other reputable consultant, can provide unqualified warranties nor
does DP assume any liability for site conditions not observed, or accessible during the time of
the investigations.

Despite all reasonable care and diligence, the materials encountered and concentrations of
contaminants measured may not be representative of conditions between the locations sampled
and investigated. In addition, site characteristics may change at any time in response to
variations in natural conditions, chemical reactions and other events, e.g. groundwater
movement and or spillages of contaminating substances. These changes may occur
subsequent to DP’s investigations and assessment.

This report and associated documentation and the information herein have been prepared
solely for the use of Mirvac Constructions Pty Ltd and interested parties at the time and is valid
(for the purposes of transport of material) for a period of twelve months only from the date of
issue. Any other reliance assumed by third parties on this report shall be at such parties’ own

Waste Classification Assessment Project 45679
Building G Site — 7 Railway Street, Chatswood July 2008
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risk. Any ensuing liability resulting from use of the report by third parties cannot be transferred
to DP.

Please note that Part 5.6, Section 143 of the Protection of the Environment Operations (POEOQO)
Act 1997 states that is an offence for waste to be transported to a place that cannot lawfully be
used as a facility to accept that waste. It is the duty of the owner and transporter of the waste to
ensure that the waste is disposed of appropriately. DP accept no liability for the unlawful
disposal of waste materials from any site. DP accepts no responsibility for the material tracking,
loading, management, transport or disposal of waste from the site. Before disposal of the
material to a licensed landfill is undertaken, the waste producer will be required to obtain prior
consent from the landfill.

Yours faithfully

DOUGLAS PARTNER PTY LTD Reviewed by:
David Walker Lindsay Rockett
Environmental Engineer Senior Associate

Attachments:  Site Drawing
Photographs of Test Pits
Test Pit Logs and Notes Relating to this Report
Laboratory Reports

Waste Classification Assessment Project 45679
Building G Site — 7 Railway Street, Chatswood July 2008
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GRAPHIC SYMBOLS FOR SOIL & ROCK

SOIL

BITUMINOUS CONCRETE

CONCRETE

TOPSOIL

FILLING

PEAT

CLAY

SILTY CLAY

SANDY CLAY

GRAVELLY CLAY

SHALY CLAY

SILT

CLAYEY SILT

SANDY SILT

SAND

CLAYEY SAND

SILTY SAND

GRAVEL

SANDY GRAVEL

CLAYEY GRAVEL

COBBLES/BOULDERS

TALUS

+
+ +
4

A K

A<

SEDIMENTARY ROCK

BOULDER CONGLOMERATE

CONGLOMERATE

CONGLOMERATIC SANDSTONE

SANDSTONE FINE GRAINED

SANDSTONE COARSE GRAINED

SILTSTONE

LAMINITE

MUDSTONE, CLAYSTONE, SHALE

COAL

LIMESTONE

METAMORPHIC ROCK

SLATE, PHYLITTE, SCHIST

GNEISS

QUARTZITE

IGNEOUS ROCK

GRANITE
DOLERITE, BASALT
TUFF

PORPHYRY
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TEST PIT LOG

CLIENT: Mirvac Constructions Pty Ltd SURFACE LEVEL: 96.5 AHD PIT No: 1
PROJECT: Waste Classification EASTING: PROJECT No: 45679
LOCATION: Building G Site - 7 Railway Street, Chatswood NORTHING: DATE: 30 .un 08
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description o Sampling & In Situ Testing
_| Depth So g Dynamic Penetrometer Test
= of BI 2|51 8|  geuse |3 (blows per mm)
D
Strata © Flo] & Commants 5 10 B om®
FILLING - grey gravel filling (20mm diameter biue D |29 PID<1ppm : : : :
0.1 ~\metai) / 0.1 PID=2ppm
FILLING - brown gravelly sand filling with trace clay
D
X
FRF 1] 0.5
06 ASPHALTIC CONCRETE
"1 FILLING - yellow brown, clayey sand filling with some
sandstone boulders
0.8 PID=1ppm
-1 1
5 L
-8 15
1.8 - " N
SILTY CLAY - light grey, silty clay with trace ironstone 1.1
gravel / 1.9 PID=2ppm
-2 / D -2
11
2.2 1] 22
Pit discontinued at 2.2m
- target depth reached
_3.
b3 -3
.s‘l’_
-4 -4
-5t
RIG: Backhoe - JCB3CX, 6.5t, 450mm bucket " LOGGED: DW
WATER OBSERVATIONS: No free groundwater observed O Sand Penetrometer AS1289.6.3.3
REMARKS: O Cone Penetrometer AS1289.6.3.2
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Dlcoroad sampls B Bhots ionaton detecir
S Slandard i Initiats:
5, R o) L RS e (/)) Douglas Partners
ke ear 'a
¢_cowting b Watersoep 0 yaterlavel Date: Geotechnics - Environment - Groundwaler




TEST PIT LOG

SURFACE LEVEL: 95.9 AHD

PIT No: 2

CLIENT: Mirvac Constructions Pty Ltd
PROJECT: Waste Classification EASTING: PROJECT No: 45679
LOCATION: Building G Site - 7 Railway Street, Chatswood ~ NORTHING: DATE: 30/6 & 3/7/08
DIP/AZIMUTH: 90°/- SHEET 1 OF 1
Description o Sampling & In Situ Tasting
i Depth ; 59 1 & Dynamic Penetrometer Test
o ) 3] ((DIE '} % E‘_ E. cl?esults & g (blows par mm)
Strata = ol g omments 5 10 15 2
0.05h, FILLING - grey gravel filling (20mm diameter blue : : : :
metal) / 041 PID<1ppm
FILLING - brown and grey, gravel filling with some
ballast, trace of sand, silt, clay, wire, geofabric and
plastic
D
-1 1.0 1
1,15
1.2 ASPHALTIC CONCRETE A4 Concrete side walls from
il 1.2m to 2.2m on norlh
1.3~ CONCRETE 13 side and east side
FILLING - brown clayay gravel filling PID<1ppm
D [>
Lo -2
I some boulders and concrete at 2.1m to 2.2m -
“| Pit discontinued at 2.2m e
- refusal on concrete
Far
-3 -3
-l"n\l.
L b4 L4
RIG: Backhoe - JCB3CX, 6.5t, 450mm bucket & Excavator-Kobelco, 7t LOGGED: DW
WATER OBSERVATIONS: Water seepage at 1.7m {0 2.2m O Sand Penetrometer AS1289.6.3.3
REMARKS: Concrete broken with excavator hammer (3/7/08) O Cone Penetrometer AS1289.6.3.2
SAMPLING & IN SITU TESTING LEGEND =HECKED
B Disurond tample B Phoke irumton detentr
s dard trati |mitiats:
D Ol ) A e (/)] Douglas Partners
W Water sample ¥V Shear Vane {kPa) | . .
C  Core diling b Walerseep I Walarlavel Date: Geotechitics - Environment - Groundwater




CLIENT: Mirvac Constructions Pty Ltd

TEST PIT LOG

SURFACE LEVEL: 95.1 AHD

PIT No: 3
PROJECT No: 45679

PROJECT: Waste Classification EASTING:

LOCATION: Building G Site - 7 Railway Street, Chatswood NORTHING: DATE: 30/6 & 3/7/08

DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description o Sampling & In Situ Testing
1| Depth = o iy 3 Dynamic Penetrometer Test
el (m) of g9l 8| & E‘ Resuits & § (blows per mm)
Strata © |8 b Comments 5 m 15 2
- 0.04, FILLING - grey gravel filing (20mm diameter blue i : : :
=3 metal) / 0.1 PID<1ppm
[ FILLING - brown grave! filling, with some sand and trace o*
of clay
Q.4
0.45
0.5\ ASPHALTIC CONCRETE VR
CONCRETE AR
0.68 o -
FILLING - grey clayey sand filling, with trace of gravel e Bl PID=1ppm
0.8 0.8
SILTY CLAY - orange brown silty clay A
(vd!
-1 / 1.0 PID<1ppm -1
Lt 1/
(V)
/ D
/
(vd
1 1 1‘5

Pit discontinued at 1.5m
- target depth reached

RIG: Backhoe - JCB3CX, 6.5t, 450mm bucket & Excavator-Kobelco, 7t LOGGED: DW

O Sand Penetrometer AS1289.6.3.3
O Cone Penetrometer AS1289.6.3.2

WATER OBSERVATIONS: No free groundwater observed

REMARKS: *Denoles BD1-300608 blind replicate sample of 3/0.1-0.4m
Concrete broken with excavator hammer (3/7/08)

SAMPLING & IN SITU TESTING LEGEND CHECKED
Auger sampla pp Pocket penetrometer (kPa)
Disturbed sample PID Photo ionisation detectar itials:
Bulk sample 5 Standard penetration fest Initials:
Tuba sample (x mm dia.) PL Point load sirength 1s(50) MPa
Water sample V' Shear Vane (kPa) )
Core drifling > Water seep ¥ Waterlevel Date:

(/)] Douglas Partners

Geolechnics - Environment - Groundwaler
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TEST PIT LOG

Mirvac Constructions Pty Ltd

SURFACE LEVEL: 95.1 AHD PIT No: 4

CLIENT:
PROJECT: Waste Classification EASTING: PROJECT No: 45679
LOCATION: Building G Site - 7 Railway Street, Chatswood NORTHING: DATE: 30/6 & 3/7/08
DIP/AZIMUTH: 90°%/-- SHEET 1 OF 1
Description o Sampling & In Situ Testing -
_1| Depth f 52 I 7] Dynamic Penetrometer Test
& (m) o &)g 38 % 5 Resuits & S {blows per mm)
Strata Flal| s omments 5 1 1 0
.| 008 FILLING - grey gravel filling (20mm diameter blue XA D 00 PID=2ppm : : : :
Ei metal) 0.08 PID<ippm
FILLING - grey brown, gravel filling with some sand, D
trace clay and concrete pieces
045 0.4
0.5ASPHALTIC CONCRETE R
065 CONCRETE : f\v s £ at south
p ' . Ome sand at sou
0. F\FILLING - grey gravelly sand filling i west comer of test pit
_ ; 0.8 0.7m o 1.im, probable
SILTY CLAY - orange brown silty clay / senvice line
1/ D PID<1ppm
1 11 -1
Lzl 9 1.4 14
Pit discontinued at 1.1m
- target depth reached
5 2
) =
"'u\a‘ L
-4 -4
_8.
RIG: Backhoe - JCB3CX, 6.5t, 450mm bucket & Excavator-Kobelco, 71 LOGGED: DW
WATER OBSERVATIONS: No free groundwater observed O Sand Penetrometer AS1289.6.3.3
REMARKS: Concrete broken with excavater hammer (3/7/08) O Cone Penetrometer AS1289.6.3.2
SAMPLING & [N SITU TESTING LEGEND CHECKED
D Dreuroes Sample B Fhois fereation Gerecior
S  Standard i Initials:
b et comde) B Boniad o o uea (/)] Douglas Partners
sample ear vane 4]
T Cors dniling b Waterssep ¥ Waler lavel Date: Geolechnics - Environment - Groundwater




TEST PIT LOG

CLIENT: Mirvac Constructions Pty Ltd SURFACE LEVEL: 95.3 AHD PIT No: 5
PROJECT: Waste Classification EASTING: PROJECT No: 45679
LOCATION: Building G Site - 7 Railway Street, Chatswood ~ NORTHING: DATE: 30/6 & 3/7/08
DIP/AZIMUTH: 90°/- SHEET 1 OF 1
Description o Sampling & In Situ Testing
| Depth f < 2 ] o Dynamic Penetrometer Test
=l {m) o &9 § g 3 cl?esults s g (blows per mm)
Strata O I - omments s w0 15 m
FILLING - grey gravel filling (20mm diameter blue : : :
008 metal) / 0.1 PID=3ppm
FILLING - grey brown, gravel filling with some sand,
Fat trace of clay and plastic ] D
0.5
068 ASPHALTIC CONCRETE _
CONCRETE Q-4
5.5
F1 1.0 - LA 5
Pit discontinued at 1.0m
- in concrete
L.a -2
-3 =3
_g’.
4 4
RIG: Backhoe - JCB3CX, 6.5t, 450mm bucket & Excavator-Kobelco, 7t LOGGED: DW
WATER OBSERVATIONS: Mo free groundwater observed O Sand Penetrometer AS1289.6.3.3
REMARKS: Concrete broken with hammer (3/7/08) O Cone Penetrometer A51289.6.3.2
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Disoned ample B e e ahon Gatacior
rd - Initials:
5, T com B Eoend s 450 upo (/)] Douglas Partners
ear Vane '8,
C_Cors diling b aiersess % Watsrlovel Date: Geotechnics - Environment - Groundwater




TEST PIT LOG

SURFACE LEVEL: 95.3 AHD

PIT No: B

CLIENT: Mirvac Constructions Pty Ltd
PROJECT: Waste Classification EASTING: PROJECT No: 45679
LOCATION: Building G Site - 7 Railway Street, Chatswood ~ NORTHING: DATE: 30 Jun 08
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
) r
Description o Sampling & In Situ Testing .
i Depth ¢ 59 P o Dynamic Penetrometer Test
T (m) 0 =9 § g o Results & g (blows per mm)
Strata G Fl8| & Comments 5 10 ” »
FILLING - grey gravel filling (20mm diameter blue : : : :
0.1 _\metal) / 0.1 PID<1ppm
FILLING - brown and grey, gravelly clay filling with some
i sand, trace of brick, metal and plasfic D
&S~ ASPHALTIC CONCRETE 05
053\ 0.6 PID=2ppm
FILLING - brown and grey, clay filling with trace gravel
and silt
o
Ly -1
1.2 PID=4ppm
_g.
4 SILTY CLAY - orange brown silty cla
- orange
g Y % 15 PID=3ppm
1,1
/
/ ’
/
/
2 20— 2.0 2
Pit discontinued at 2.0m
- target depth reached
L3 -3
|4 -4
RIG: Backhoe - JCB3CX, 6.5t, 450mm bucket LOGGED: DW
WATER OBSERVATIONS: No free groundwater observed O Sand Penetrometer AS1289.56.3.3 .
REMARKS: *Denotes BD2-300608 blind replicate sample of 6/0.6-1.2m O Cone Penetrometer AS1289.6.3.2
SAMPLING & IN SITU TESTING LEGEND CHECKED
B Dilored sampie e Prows laaton astoer
D is| 5 Initiats:
BBl i A (/)] Douglas Partners
W Water sample Vv  Shear Vana (kFa) Date: " .
c d Geolechnics - Environment - Groundwater

> Water seep T Water laveal

Core dilling




TEST PIT LOG

SURFACE LEVEL: 953 AHD PITNo: 7

CLIENT: Mirvac Constructions Pty Ltd
PROJECT: Waste Classification
LOCATION: Building G Site - 7 Railway Street, Chatswood

EASTING:
NORTHING:

PROJECT No: 45679
DATE: 30 Jun 08

DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description Q Sampling & In Situ Testing _
| Depth s 2 p D @ Dynamic Penetrometer Test
& m) of e3 8 | & E‘ Resulis & g (blows per mm)
- Q)
Strata @ Flo| 8 Comments 5 10 15 20
FILLING - grey grave! filling (20mm diameter blue : : : :
0.1 —\metal) ! 04 PID=2ppm
FILLING - grey gravelly clay filling, with trace of silt P
Mar 0.3 0.3
FILLING - mottied orange brown and grey, silty clay
filling with trace ironstone grave! 0.4 PID<1ppm
D
4 -1
1.4
1.7 -
SILTY CLAY - orange brown silty clay A |
A 1.8 PID=2ppm
171
-2 711 D 2
(V4
(vd
/ 2.2
el (v
24 (W
Pit discontinued at 2.4m
- target depth reached
3 3
-4 -4
_E.
RIG: Backhoe - JCB3CX, 6.5t, 450mm bucket LOGGED: DW
WATER OBSERVATIONS: No free groundwater observed O Sand Penetrometer AS1289.6.3.3
REMARKS: “Denotes BD3-300608 blind replicate sample of 7/1.8-2.2m O Cone Penetrometer AS1289.6.3.2
SAMPLING & IN SITU TESTING LEGEND GHECKED
D D Tampio B Boces ntaation astacior
i S Standard peneiration tast tnitials:
D, Tk cmmta) Bu G s st 5 s (/)] Douglas Partners
ater sample ear Vana (kPa " . .
¢ Coadiling > Waler seep T Water level Date: Geotechnics - Environment - Groundwater




TEST PIT LOG

SURFACE LEVEL: 95.2 AHD

PIT No: &

CLIENT: Mirvac Constructions Pty Ltd
PROJECT: Waste Classification EASTING: PROJECT No: 45679
LOCATION: Building G Site - 7 Railway Street, Chatswood =~ NORTHING: DATE: 30 Jun 08
DIP/AZIMUTH: 90°/- SHEET 1 OF 1
Description o Sampling & In Situ Testing _
.| Depth . |9 — | 7] Dynamic Penetrometer Test
®(m) 0 €l g| 5|8 Results & = (blows per mm)
Strata o Fla 3 Comments 5 10 13 20
0.05, FILLING - | filling (20 diameter bl : : : :
ool grey gravel filling (20mm diameter blue / 01 PID<1ppm
o 0.17
K _\FILLING - brown gravelly clay filling /
0a FILLING - yellow sand filling
"1 FILLING - brown and grey, clay filing with some gravel
and trace of timber, concrete, ballast, geofabric, glass D
and asphalt
F1 1.0 PID=2ppm 1
_g_
o
1.7 '
SILTY CLAY - orange brown silty clay % 7 PiD<1ppm
(vd
171 D
a2 171 2
171
VdV
Lol 22 2.2
® Pit discontinued at 2.2m
- target depth reached
L3 -3
La l- 4
LOGGED: DW

RIG: Backhoe - JCB3CX, 6.5t, 450mm bucket

WATER OBSERVATIONS: No free groundwater observed

*Denotes BD4-300608 blind replicate sample of 8/1.0-1.7m

REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp Pocket penetromater (kPa)
0 Disturbed sample PID Photo [onisation detector |nitials:
B Bulk sample §  Standard penetration test nitials:
U, Tube sample {x mm dia.} PL Puoint load strength Is{50) MPa
W Water sampla V  Shear Vane {kPa)} i
C  Cora drilling p  Water saep Waler level Date:

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

(/)] Douglas Partners
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TEST PIT LOG

CLIENT: Mirvac Constructions Pty Ltd SURFACE LEVEL: 95.1 AHD PIT No: 9
PROJECT: Waste Ciassification EASTING: PROJECT No: 45679
LOCATION: Building G Site - 7 Railway Street, Chatswood NORTHING: DATE: 30 Jun 08
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
5 Description g Sarnpling & In Situ Testing - b o T
—1| Depth co o S ynarmic Penetrormneter Test
Z (m) of g s ‘é_" %— g é’{esults % 2 {blows per mm)
Strata Flol & amments 5 10 520
- FILLING - grey gravel filling (20mm diameter blue > : : : :
Ll 0.07 _\metal) / 01 PID=2ppm
FILLING - brown grey, sandy gravel filling with some D
clay
0.45 0.4
g:5£ ASPHALTIC CONCRETE
FILLING - mottled light grey and orange brown, clay 0.6 PID=2ppm
filling with some gravel and trace of concrete and ballast
D
L4 Fi
=l 1.1 1. PID=
FILLING - yellow and white, sand filing with some ! Tppm
sandstone boulders
D
19 9 PID=
FILLING - moitled light grey and red-brown clay, with ! 1D=2ppm
T2 some ironstone gravel 2
D
27 - 27
SILTY CLAY - motiled grey and orange brown, silty clay 1.1
with trace ironstone grave! and ironstonie boulders /
vl
3 / 3.0 PID<1ppm -3
Loyl (v
v/
(vd) D
(V4
171
35 L 3.5
Pit discontinued at 3.5m
- target depth reached
-4 -4
_;.
RIG: Backhoe - JCB3CX, 6.5t, 450mm bucket & Excavator-Kobelco, 71 LOGGED: DW
WATER OBSERVATIONS: No free groundwater observed O Sand Penetrometer AS1289.6.3.3
REMARKS: Backhoe limit of reach 2.7m; Excavator to 3.5m 1 Cone Penetrometer AS1289.6.3.2
SAMPLING & IN SITU TESTING LEGEND CHEGKED
B Ditoroed vample B0 Fhors iomeation devaclor
s h Initials:
B, S e A (/)] Douglas Partners
& Cora cring b Waiorseep ¥ Waterfovel Date: Geolechnics - Environment - Groundwater




CLIENT:
PROJECT:

LOCATION: Building G Site - 7 Railway Street, Chatswood

TEST PIT LOG

Mirvac Constructions Pty Ltd
Waste Classification

SURFACE LEVEL: 85.7 AHD

EASTING:
NORTHING:

DIP/AZIMUTH: 90°/--

PIT No: 10
PROJECT No: 45679
DATE: 30/6 & 3/7/08
SHEET 1 OF 1

Description o Sampling & In Situ Testing .
_i| Depth { = @ = ) ] Dynamic Penetrometer Test
2l (m) o (L_’J@ s § gle gesulls% s (blows per mm)
Strata Flal g omments 5 1 s 2
005} FILLING - grey grave! filling (20mm diameter blue 3~ p [ PID<1ppm : : :
0.5 \metal) [ s 0.15
02 —\FILLING - brown grave! filling, with some sand and clay / 02 PID<1ppm
GCONGCRETE
FILLING - brown gravelly clay filling with some sand,
trace of metal, plastic, terracotta, concrete
et
D
Leq -4
- some ballast at 1.0m to 1.2m
1.5
1.9
SILTY CLAY - mottled red and grey silty clay 1L
2 / 2.0 PID=2pprm -2
/
/
114 D
7
171
25— - 4 2.5
Pit discontinued at 2.5m
o - target depth reached
Leat
3 =3
..g L
L4 4
RIG: Backhoe - JCB3CX, 6.5t, 450mm bucket & Excavator-Kobelco, 7t LOGGED: DW
WATER OBSERVATIONS: No free groundwater observed O Sand Penetrometer AS1289.6.3.3
REMARKS: Concrete broken with excavator hammer {3/7/38) O Cone Penetrometer AS1289.6.3.2
SAMPLING & {N SITU TESTING LEGEND CHECKED
3 .Buge:b sadmpTe I ngD ggcll(el_penatiromgt?r ({‘Pa}
isturbad sample oto ionisation deteclor .
] S Standard jon test Initizls: ’
5, T o ) B Fomead o 450 wea )] Douglas Partners
ater sample ear vane a,
C_Coediling b Waterseep ¥ Waterlovel Date: Geotechnics - Environment - Groundwater




TEST PIT LOG

CLIENT: Mirvac Constructions Pty Ltd SURFACE LEVEL: 96.4 AHD PIT No: 11
PROJECT: Waste Classification EASTING: PROJECT No: 45679
LOCATION: Building G Site - 7 Railway Street, Chatswood NORTHING: DATE: 30/6 & 3/7/08
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description Q Sampling & In Situ Testing N
| Depth f £ o 1) 8 Dynamic Penetrometer Test
Z (m) o 89 § ﬁ‘ = (I:Results a ‘g" {blows per mm}
Strata © Flao| & omments 5 10 15 2
0.05 FILLING - grey gravel filling {20mm diameter blue 0.¢ PID=2ppn : : : :
metal) / D
Uoz.g FILLING - brown sandy gravel filling, with some clay and [ 1o, _a 0.2
’ trace rootlets / 0.3 PID<1ppm
& CONCRETE
FILLING - brown gravelly clay filling with trace of sand,
concrete, tiles and glass D
0.9 - - 0.9
FILLING - yellow-grey sand filling, with some sandstone
-t and ironstone boulders and trace gravel 1.0 PLD=2ppm 1
ol - sorme dark grey ballast at 1.3m to 1.5m
D
-2 2.0 -2
22 -
SILTY CLAY - red brown silty clay /1
AN 2.3 PID<1ppm
33 24 D
SILTY CLAY - light grey mottled red, silty clay with trace 1.1
ironstone gravel / 2.5
/
/
/1
29 l/
, | Pitdiscontinued at 2.9m R
i - target depth reached
-4 -4
RIG: Backhoe - JCB3CX, 6.5, 450mm bucket & Excavator-Kobelco, 7t LOGGED: DW
WATER OBSERVATIONS: No free groundwater observed [ Sand Penetrometer AS1280.6.3.3
REMARKS: Concrele broken with excavator hammer (3/7/08) J Cone Penetrometer AS1289.6.3.2
CHECKED

SAMPLING & IN SITU TESTING LEGEND

Auger sample

Disturbed sample 4

pp Pocket penetrometer (kPa}
FID Photo ionisation detector
Standard penetration test

Initials:

A

D

B Bulk sample

U, Tube sample (x mm dia.) PL Point load strength 1s(50) MPa

W Water sampla V  Shear Vane {(kPa} Date:
€ Core drilling t Water seep ¥ Waler level ate;

(/)] Douglas Partners
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TEST PIT LOG

SURFACE LEVEL: 96.5 AHD  PIT No: 12

CLIENT: Mirvac Constructions Pty Ltd
PROJECT: Waste Classification EASTING: PROJECT Mo: 45679
LOCATION: Building G Site - 7 Railway Street, Chatswood NORTHING: DATE: 30 Jun 08
DIP/AZIMUTH: 90°/- SHEET 1 OF 1
Description o Sampling & In Situ Testing -
| Depth i &2 P 8 Dynarmic Penetrometer Test
Zl m 0 o9 & § S Results & ‘g" (blows per mm)
Strata [V = et g Comments 5 1_0 1.5 2-0
0.05 FILLING - grey gravel filling (20mm diameter blue : : :
metal) 0.1 PID<1ppm
FILLING - grey gravelly clay filling
0.35
FILLING - mottled orange brown and grey, clay filling
Ll with some ironstone, boulders, trace of gravel, sand,
bricks and timber D*
-1 1.0 PIiD=2ppm -1
D
ol - same gravet with trace coal pieces at 1.4m to 1.5m
“ -some sand at 1.5m to 1.7m
17
1.8
SILTY CLAY - mottled light grey and red-brown, silty %
clay 1,/
2 1./ 20 PID=3ppm 2
474
(V4!
L7l D
7
L1
lal 25 (A 2.5
Pit discontinued at 2.5m
- target depth reached
l-3 -3
L L4 -4
o
RIG: Backhoe - JCB3CX, 6.5t, 450mm bucket & Excavator-Kobelco, 7t LOGGED: DW
WATER OBSERVATIONS: No free groundwater observed O Sand Penetrometer AS1289.6.3.3
REMARKS: *Denotes BD5-0300608 blind replicate sample of 12/0.1-1.0m O Cone Penetrometer AS1289.6.3.2
SAMPLING & IN SITU TESTING LEGEND CHECKED
B Disiroad sample PR Ehows enastion astocior
Standard i Initials:
T B e e S wea (/)] Douglas Partners
W Waler sample V  Shear Vane {kPa) | . .
€ Core drilling > Walersaep § Waterlavel Date: Geotechnics - Epvironment - Groundwater
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Geotechnics - Environment - Groundwater

NOTES RELATING TO THIS REPORT

Introduction

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

Geotechnical reports are based on information gained
from limited subsurface test boring 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.

Description and Classification Methods

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

Soil types are described according to the predominating
particle size, qualified by the grading of other particles
present (eg. sandy clay) on the following bases:

Soil Classification Particle Size
Clay less than 0.002 mm
Silt 0.002 to 0.06 mm
Sand 0.06 to 2.00 mm
Gravel 2.00 to 60.00 mm

Cohesive soils are classified on the basis of strength
either by laboratory testing or engineering examination.
The strength terms are defined as follows.

Undrained

Classification Shear Strength kPa

Very soft less than 12

Soft 12—25

Firm 25—50

Stiff 50—100

Very stiff 100—200

Hard Greater than 200

Non-cohesive soils are classified on the basis of relative
density, generally from the results of standard penetration
tests (SPT) or Dutch cone penetrometer tests (CPT) as
below:

SPT CPT
Relative Density “N” Value Cone Value
(blows/300 mm) (g, — MPa)
Very loose less than 5 less than 2
Loose 5—10 2—5
Medium dense 10—30 5—15
Dense 30—50 15—25
Very dense greater than 50 greater than 25

Rock types are classified by their geological names.
Where relevant, further information regarding rock
classification is given on the following sheet.

Sampling

Sampling is carried out during drilling 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 with a sample of
the sail in a relatively undisturbed state. Such samples
yield information on structure and strength, and are
necessary for laboratory determination of shear strength
and compressibility. Undisturbed sampling is generally
effective only in cohesive soils.

Details of the type and method of sampling are given in
the report.

Drilling Methods.

The following is a brief summary of drilling methods
currently adopted by the Company and some comments
on their use and application.

Test Pits — these are excavated with a backhoe or a
tracked excavator, allowing close examination of the
in-situ soils if it is safe to descent into the pit. The depth of
penetration is limited to about 3 m for a backhoe and up to
6 m for an excavator. A potential disadvantage is the
disturbance caused by the excavation.

Large Diameter Auger (eg. Pengo) — the hole is
advanced by a rotating plate or short spiral auger,
generally 300 mm or larger in diameter. The cuttings are
returned to the surface at intervals (generally of 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 sampling.

Continuous Sample Drilling — the hole is advanced
by pushing a 100 mm diameter socket into the ground and
withdrawing it at intervals to extrude the sample. This is
the most reliable method of drilling in soils, since moisture
content is unchanged and soil structure, strength, etc. is
only marginally affected.

Continuous Spiral Flight Augers — the hole 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 in sands above the water
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table. Samples are returned to the surface, or may be
collected after withdrawal of the auger flights, but they are
very disturbed and may be contaminated. Information
from the drilling (as distinct from specific sampling by
SPTs or undisturbed samples) is of relatively lower
reliability, due to remoulding, contamination or softening
of samples by ground water.

Non-core Rotary Drilling — the hole is advanced by a
rotary bit, with water 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 ‘feel’ and
rate of penetration.

Rotary Mud Drilling — similar to rotary drilling, but using
drilling mud as a circulating fluid. The mud tends to mask
the cuttings and reliable identification is again only
possible from separate intact sampling (eg. from SPT).

Continuous Core Drilling — a continuous core sample
is obtained using a diamond-tipped core barrel, usually
50 mm internal diameter. Provided full core recovery is
achieved (which is not always possible in very weak rocks
and granular soils), this technique provides a very reliable
(but relatively expensive) method of investigation.

Standard Penetration Tests

Standard penetration tests (abbreviated as SPT) are
used mainly in non-cohesive soils, but occasionally also in
cohesive soils as a means of determining density or
strength and also of obtaining a relatively undisturbed
sample. The test procedure is described in Australian
Standard 1289, “Methods of Testing Soils for Engineering
Purposes” — Test 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.

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

as 4,6,7
N=13

- In the case where the test is discontinued short of full
penetration, say after 15 blows for the first 150 mm and
30 blows for the next 40 mm

as 15, 30/40 mm.

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

Occasionally, the test method is used to obtain samples
in 50 mm diameter thin walled sample tubes in clays. In
such circumstances, the test results are shown on the
borelogs in brackets.

Cone Penetrometer Testing and Interpretation

Cone penetrometer testing (sometimes referred to as
Dutch cone — abbreviated as CPT) described in this
report has been carried out using an electrical friction cone
penetrometer. The test is described in Australian Standard
1289, Test 6.4.1.

In the tests, a 35 mm diameter rod with a cone-tipped
end is pushed continuously into the soil, the reaction being
provided by a specially designed truck or rig which is fitted
with an hydraulic ram system. Measurements are made
of the end bearing resistance on the cone and the friction
resistance on a separate 130 mm long sleeve,
immediately behind the cone. Transducers in the tip of the
assembly are connected by electrical wires passing
through the centre of the push rods to an amplifier and
recorder unit mounted on the control truck.

As penetration occurs (at a rate of approximately
20mm per second) the information is plotted on a
computer screen and at the end of the test is stored on the
computer for later plotting of the results.

The information provided on the plotted
comprises: —

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

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

- Friction ratio — the ratio of sleeve friction to cone
resistance, expressed in percent.

There are two scales available for measurement of
cone resistance. The lower scale (0—5 MPa) is used in
very soft soils where increased sensitivity is required and
is shown in the graphs as a dotted line. The main scale
(0—50 MPa) is less sensitive and is shown as a full line.

The ratios of the sleeve friction to cone resistance will
vary with the type of soil encountered, with higher relative
friction in clays than in sands. Friction ratios of 1%—2%
are commonly encountered in sands and very soft clays
rising to 4%—10% in stiff clays.

In sands, the relationship between cone resistance and
SPT value is commonly in the range:—

dc (MPa) = (0.4 to 0.6) N (blows per 300 mm)

In clays, the relationship between undrained shear

strength and cone resistance is commonly in the range:—
e = (12t018) ¢,

Interpretation of CPT values can also be made to allow
estimation of modulus or compressibility values to allow
calculation of foundation settlements.

Inferred stratification as shown on the attached reports
is assessed from the cone and friction traces and from
experience and information from nearby boreholes, etc.
This information is presented for general guidance, but
must be regarded as being to some extent interpretive.
The test method provides a continuous profile of
engineering properties, and where precise information on
soil classification is required, direct drilling and sampling
may be preferable.

results
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Hand Penetrometers

Hand penetrometer tests are carried out by driving a rod
into the ground with a falling weight hammer and
measuring the blows for successive 150 mm increments
of penetration. 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 relatively similar tests are used.

- Perth sand penetrometer — a 16 mm diameter flat-
ended rod is driven with a 9kg hammer, dropping
600 mm (AS 1289, Test6.3.3). This test was
developed for testing the density of sands (originating in
Perth) and is mainly used in granular soils and filling.

- Cone penetrometer (sometimes known as the Scala
Penetrometer) — a 16 mm rod with a 20 mm diameter
cone end is driven with a 9kg hammer dropping
510 mm (AS 1289, Test 6.3.2). The test was developed
initially for pavement subgrade investigations, and
published correlations of the test results with California
bearing ratio have been published by various Road
Authorities.

Laboratory Testing

Laboratory testing is carried out in accordance with
Australian Standard 1289 “Methods of Testing Soil for
Engineering Purposes”. Details of the test procedure used
are given on the individual report forms.

Bore Logs

The bore logs presented herein 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.
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 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, the frequency of sampling and
the possibility of other than ‘straight line’ variations
between the boreholes.

Ground Water

Where ground water levels are measured in boreholes,
there are several potential problems;
In low permeability soils, ground water although present,
may enter the hole slowly or perhaps not at all during
the time it is left open.
- A localised perched water table may lead to an
erroneous indication of the true water table.

- 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.

- The use of water or mud as a drilling fluid will mask any
ground water inflow. Water has to be blown out of the
hole and drilling mud must first be washed out of the
hole if water observations 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.

Engineering Reports

Engineering reports are prepared by qualified personnel
and are based on the information obtained and on current
engineering standards of interpretation and analysis.
Where the report has been prepared for a specific design
proposal (eg. a three storey building), the information and
interpretation may not be relevant if the design proposal is
changed (eg. to a twenty storey building). If this happens,
the Company 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 condition, discussion of
geotechnical aspects and recommendations or
suggestions for design and construction. However, the

Company cannot always anticipate or assume
responsibility for:
- unexpected variations in ground conditions — the

potential for this will depend partly on bore spacing and
sampling frequency
- changes in policy or interpretation of policy by statutory
authorities
- the actions of contractors responding to commercial
pressures.
If these occur, the Company will be pleased to assist
with investigation or advice to resolve the matter.

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, the
Company requests that it immediately be notified. Most
problems are much more readily resolved when conditions
are exposed than at some later stage, well after the event.

Reproduction of Information for
Contractual Purposes

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

Site Inspection

The Company will always be pleased to provide
engineering inspection services for geotechnical 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.

Copyright © 1998 Douglas Partners Pty Ltd
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Envirolab Services Pty Lid

ABN 37 112 535 645

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

CERTIFICATE OF ANALYSIS 20728

Client:

Douglas Partners
96 Hermitage Rd
West Ryde

NSW 2114

Attention; David Walker

Sample log in details:

Your Reference; 45679, Chatswood
No. of samples: 24 Soils
Date samples received: 04/07/08
Date completed instructions received: 04/07/08

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 refating to the results,

Report Details:

Date results requested by: 11/07/08
Date of Preliminary Report: Not Issued
Issue Date: 11/07/08

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

Tests not covered by NATA are denoted with .

Results Approved By:

Jaci Joshuh Fim
Operglions Manager Cheniigt
Envirolab Reference: 20728 Page 1 of 25

Revision No: R 00 7\

NATA

N/

ACCREDITED FOR

TECHNICAL
COMPETENCE



Client Reference:

45679, Chatswood

vTPH & BTEX in Soil
Our Reference: 207281 20728-2 20728-3 207284 20728-5
Your Reference 1/0.1-0.5 1/0.8-1.5 2/0.1-1.0 2/1.3-2.2 3/0.1-04
Type of sample Soil Soil Soil Soil Soil
Date extracted - 7/07/2008 7/07/2008 7/07/2008 7/07/2008 7107/2008
Date analysed - 8/07/2008 8/07/2008 8/07/2008 B/07/2008 B/07/2008
vTPH Cé - Co ma'kg <25 <25 <25 <25 <25
Benzene mglkg <0.5 <(.5 <0.5 <0.5 <0.5
Toluene mg/kg <0.5 <(.5 <0.5 <0.5 <0.5
Ethylbenzene markg <1.0 <1.0 <1.0 <1.0 <10
m+p-xylene mg/kg <2.0 <2.0 <2.0 <20 <2.0
o-Xylene mg/kg <1.¢ <1.0 <1.0 <1.0 <1.0
Surrogafe aaa-Trifluorotoluene % 119 105 99 112 111
vTPH & BTEXin Sail
QOur Reference: UNITS 20728-6 207287 20728-8 207289 20728-10
Your Reference | —oeeeeeem 4/0.1-0.4 5/0.1-0.5 6/0.1-0.5 6/0.6-1.2 710.4-1.4
Typeofsample |  —rememeeee- Soil Soil Soil Soil Soil
Date extracted - 7/07/2008 7/07/2008 7/07/2008 7/07/2008 7/07/2008
Date analysed - B/07/2008 8/07/2008 8/07/2008 8/07/2008 B8/07/2008
VTPH Cs - Co mag/kg <25 <25 <25 <25 <25
Benzene myglkg <0.5 <(}.5 <(.5 <0.5 <0.5
Toluene myfkg <0.5 <0.5 <0.5 <0.5 <0.5
Ethylbenzene mg/kg <1.0 <1.0 <1.0 <1.0 <1.0
m+p-xylene mgfkg <2.0 <2.0 <20 <2.0 <2.0
o-Xylene mglkg <1.0 <1.0 <1.0 <10 <1.0
Surrogafe aaa-Trifluorotoluene % 108 105 105 98 101
vTPH & BTEX in Soil
QOur Reference: UNITS 20728-11 2072812 20728-13 20728-14 20728-15
Your Reference | smemmmmeeeee- 8/0.1-1.0 8/1.0-1.7 9/0.6-1.1 9/1.1-1.9 9/1.9-2.7
Typeofsample @ | ememememeee- Soil Soil Soil Soil Soil
Date extracted - 7/07/2008 7/07/2008 7/07/2008 7/07/2008 7107/2008
Date analysed - B/07/2008 Bi07/2008 B8/07/2008 8/07/2008 B/07/2008
VTPH Cs - Co “ mgrkg <25 <25 <25 <25 <25
Benzene mg/kg <0.5 <0.5 <0.5 <0.5 <0.5
Toluene maikg <0.5 <0.5 <0.5 <0.5 <0.5
Ethylbenzene mg/kg <1.0 <1.0 <1.0 <1.0 <1.0
m+p-xylene mgikg <20 <2.0 <2.0 <2.0 <20
o-Xylene mgrkg <1.0 <1.0 <1.0 <1.0 <1.0
Surrogate aaa-Trifluorotoluene % 109 104 99 104 104
Envirolab Reference: 20728 Page 2 of 25
Revision No: R 00 A
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Client Reference:

45679, Chatswood

vTPH & BTEX in Soil
Our Reference: UNITS 20728-16 2072817 20728-18 20728-19 20728-20
Your Reference = = | s-emeemeeeeee 10/0.2-1.5 11/0.3-0.9 11/1.0-2.0 12M1.01.7 12/2.0-2.5
Type of sample Soil Soil Soil Soil Soil
Date extracted - 7/07/2008 7/07/2008 7/07/2008 7/07/2008 7/07/2008
Date analysed - B/07/2008 8/07/2008 8/07/2008 8/07/2008 B8/07/2008
vTPH Cs - Cs mg'kg <25 <25 <25 <25 <25
Benzene malkg <0.5 <0.5 <0.5 <0.5 <0.5
Toluene mglky <0.5 <0.5 <0.5 <0.5 <0.5
Ethylbenzene mafkg <1.0 <1,0 <1.0 <1.0 <1.0
m+p-xylene malkg <2.0 <20 <20 <2.0 <20
o-Xylene ma/kg <1.0 <1.0 <1.0 <1.0 <1.0
Surrogate aaa-Trifluorotoluene % 102 98 114 9 112
vTPH & BTEX in Sail
Qur Reference: UNITS 20728-21 20728-22
Your Reference | smemeeeeeeees BD1-300608 BD2-300608
Type of sample | seeceeeeeen Sail Soil
Date extracted - 7/07/2008 7/07/2008
Date analysed - 8/07/2008 8/07/2008
vTPH Cs - Co mg/kg <25 <25
Benzene mg/kg <0.5 <0.5
Toluene ma/kg <0.5 <0.5
Ethylbenzene mgikg <10 <1.0
m+p-xylene mglkg <2.0 <20
o-Xylene mglkg <1,0 <1.0
Surrogate aaa-Trifluorotoluene % 95 113
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Client Reference: 45679, Chatswood

sTPH in Soil (C10-C36)

Our Reference: UNITS 207281 20728-2 20728-3 207284 207285
Your Reference ™ | ————eeeee- 10.1-05 1/0.8-1.5 2/0.1-1.0 2/1.3-2.2 3/0.1-0.4
Type of sample ———————e Soil Soil Sail Sail Soll
Date extracted - 7/07/2008 7/07/2008 7/07/2008 710772008 7/07/2008
Date analysed - 7/07/2008 7/07/2008 8/07/2008 8/07/2008 8/07/2008
TPHC10-C14 mg/kg <50 <50 <50 <50 <50
TPH Cis-Czs mg/kg <100 <100 <100 <100 <100
TPH C2g - Cas mg/kg <100 <100 <100 <100 <100
Surrogate o-Terphenyl % 90 81 82 83 80

sTPH in Soil (C10-C36)

Our Reference: UNITS 20728-6 207287 20728-8 20728-9 20728-10
Your Reference | roeeeeeeeeees 4/0.1-0.4 5/0.1-0.5 6/0.1-0.5 6/0.6-1.2 7/0.4-1.4
Type of sample |  ———meee- Sail Soil Soil Sail Sail
Date extracted - 7/07/2008 7/07/2008 7/07/2008 7/107/2008 7/07/2008
Date analysed - 8/07/2008 8/07/2008 8/07/2008 B/07/2008 8/07/2008
TPH C10-C14 mg/kg <50 <50 <50 <50 <50
TPHC15 - Cas mgikg <100 <100 <100 <100 <100
TPH C29 - Cas mg/kg <100 <100 <100 <100 <100
Surrogate o-Terphenyl % 83 84 81 83 86

sTPH in Sail (C10-C36)

Our Reference: UNITS 20728-11 20728-12 20728-13 20728-14 20728-15
Your Reference | - 8i0.1-1.0 8M1.0-1.7 9/0.6-1.1 9/1.1-1.9 9/1.9-2.7
Type of sample | ————— Soil Sail Soil Soit Soil
Date extracted - 7/07/2008 7/07/2008 7/107/2008 TI07/2008 7/07/2008
Date analysed - 8/07/2008 8/07/2008 8/07/2008 8/07/2008 8/07/2008
TPH Cio - C1a mgikg <50 <50 <50 <50 <50
TPHC15-Czs mgfkg <100 <100 <100 <100 <100
TPHC29-C3s markg <100 <100 <100 <100 <100
Surrogate o-Terphenyl % 82 82 82 83 81

sTPH in Soil {C10-C36)

Our Reference: UNITS 20728-16 2072817 20728-18 20728-19 20728-20
Your Reference | —oemeeeee 10/0.2-1.5 11/0.3-0.9 11/1.0-2.0 1211.0-1.7 12/2.0-2.5
Type of sample | oo Soil Sail Sail Soil Soil
Date extracted - 7/07/12008 7/07/2008 7/07/2008 7/07/2008 7/07/2008
Date analysed - 8/07/2008 B/07/2008 8/07/2008 8/07/2008 8/07/2008
TPH C1p - C14 mg'kg <50 <50 <50 <50 <50
TPH C15 - C2s mg/kg <100 <100 <100 <100 <100
TPH C28 - C36 ma/kg <100 <100 <100 <100 <100
Surrogate o-Terphenyl % 85 79 83 80 81
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Client Reference:

45679, Chatswood

sTPH in Soil (C10-C36)

Our Reference: UNITS 20728-21 20728-22

Your Reference = | s;eesceseeee BD1-300608 BD2-300608

Type of sample @ | ececeememee- Soil Soil
Date extracted - 7/07/2008 7/07/2008
Date analysed - 8/07/2008 8/07/2008
TPH C10 - C14 mgikg <50 <50
TPH C1s5 - C2s mgikg <100 <100
TPH Caa - C1s mgikg <100 <100

Surrogafe o-Terphenyl % 86 80
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Client Reference:

45679, Chatswood

PAHs in Soil
Our Reference: UNITS 20728-1 20728-2 207283 207284 20728-5
Your Reference | seememeeeeee- 1/0.1-0.5 1/0.8-1.5 2/0.11.0 2/1.3-2.2 3/0.1-0.4
Type ofsample [ ~eeemeee- Soil Sail Soil Soil Soil
Date extracted - 7/07/2008 7/07/2008 7/07/2008 7/07/2008 7/07/2008
Date analysed - 7/07/2008 70712008 7/07/2008 7/07/2008 7/07/2008
Naphthalene mg/kg <0.1 <01 <0.1 <0.1 <0,1
Acenaphthylene mg/ka <0.1 <0.1 <(.1 <0.1 <0.1
Acenaphthene mg/kg <0.1 <0.1 <(.1 <0.1 <0.1
Fluorene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Phenanthrene mgkg <0.1 0.2 <0.1 0.2 <01
Anthracene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Fluoranthene mg/kg 0.1 0.5 <0.1 0.4 <0.1
Pyrene mg/kg 0.1 0.5 <0.1 0.4 0.1
Benzo(a)anthracene mg/kg <0.1 0.3 <(.1 0.2 <0.1
Chrysene mglkg <0.1 0.3 <0.1 0.2 <0.1
Benzo(b+k)fluoranthene mglkg <0.2 0.5 <0.2 04 <(.2
Benzo(a)pyrene mg/kg 0.07 0.3 0.08 0.2 0.07
Indeno(1,2,3-c,d)pyrene mg/kg <0.1 0.2 <0.1 0.1 <{.1
Dibenzo(a,h)anthracene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Benzo(g,h,i)perylene ma’kg <0.1 0.2 <0.1 0.1 <0.1
Surrogate p-Terphenyl-di4 % 124 119 128 119 115
PAHs in Soil
Our Reference: 20728-6 20728-7 20728-8 20728-9 20728-10
Your Reference 4/0.1-04 5/0.1-0.5 6/0.1-0.5 6/0.6-1.2 7/0.4-1.4
Type of sample Soil Sail Soil Soil Soil
Date extracted - 7/07/2008 7/07/2008 7/07/2008 7/07/2008 7/07/2008
Date analysed - 7/07/2008 7/07/2008 7!67!2008 7/07/2008 7/07/2008
Naphthalene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Acenaphthylene mgkg <0.1 <0.1 <0.1 <0.1 <0.1
Acenaphthene mglkg <0.1 <0.1 <0.1 <0.1 <0.1
Fluorene mglkg <0.1 <0.1 <0.1 <01 <01
Phenanthrene mg/kg 0.3 0.2 <0.1 07 <0.1
Anthracene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Fluoranthene mg/kg 0.4 0.2 <0.1 0.6 <0.1
Pyrene mgfkg 04 0.3 <0.1 0.6 <0.1
Benzo(a)anthracene mg/kg 0.2 0.1 <0.1 0.3 <0.1
Chrysene mglkg 0.2 0.2 <0.1 0.3 <0.1
Benzo(b+k)fluoranthene mgfkg 0.3 0.2 <0.2 04 <0.2
Benzo(a)pyrene mg/kg 0.2 0.1 <0.05 0.3 <0.05
Indeno(t,2,3-c,d)pyrene mglkg 0.1 0.1 <0.1 0.1 <0.1
Dibenzo(a,h)anthracene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Benzo(g,h,i)perylene mg/kg 0.1 0.1 <0.1 01 <0.1
Surrogate p-Terphenyl-di4 % 119 118 112 117 115
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Client Reference: 45679, Chatswood

PAHs in Soil
Our Reference: UNITS 20728411 2072812 2072813 20728-14 20728-15
Your Reference | cecemeeenee 8/0.1-1.0 8M1.0-1.7 9/0.6-1.1 9M.1-1.9 9/1.9-2.7
Type of sample | —mmememeea- Soil Soil Soil Soil Soil
Date extracted - 7/07/2008 7/07/2008 71072008 71072008 7/07/2008
Date analysed - 7/07/2008 7/07/2008 7/07/2008 7/07/2008 7/07/2008
Naphthalene mg/kg <0.1 <0.1 <0.1 <0.1 <01
Acenaphthylene ma/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 mg/kg <01 <Q.1 <0.1 <0.1 <0.1
Phenanthrene mg/kg 04 <0.1 0.1 <0.1 <0.1
Anthracene mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Fluoranthene mg/kg 0.8 <01 0.2 01 <0.1
Pyrene mg/kg 0.8 <0.1 0.2 0.1 <01
Benzo(a}anthracene ma/kg 0.3 <0.1 <0.1 <0.1 <0.1
Chrysene mg/kg 04 <0.1 0.1 <0.1 <0.1
Benzo{b+k)fluoranthene mg/kg 0.5 <0.2 <0.2 <0.2 <0.2
Benzo(a)pyrene mg/kg 0.3 <0.05 0.08 <0.05 <0.05
Indeno(1,2,3-c,d)pyrene mg/kg 0.2 <0.1 <0.1 <0.1 <0.1
Dibenzo(a,h)anthracene ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Benzo(g,h,i)perylene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1
Surrogate p- Terphenyl-di4 % 115 115 125 113 115
PAHs in Soil
Our Reference: UNITS 20728-16 20728-17 20728-18 20728-19 20728-20
Your Reference | seemsmeeeeee 10/0.2-1.5 11/0.3-0.9 11/1.0-2.0 121.01.7 12/2.0-2.5
Type of sample [ ~—-ememee- Soil Sail Soil Soil Soil
Date extracted - 7/07/2008 71072008 7/07/2008 7/07/2008 70712008
Date analysed - 7107/2008 7/07/2008 7/07/2008 7107/2008 7/07/2008
Naphthalene mgrkg <0.1 <0.1 <0.1 <0.1 <0.1
Acenaphthylene mg/kg <0.1 <0.1 <0.1 <0.1 <01
Acenaphthene mglkg <0.1 <0.1 <0.1 <0.1 <0.1
Fluorene mgikg <0.1 <0.1 <0.1 <01 <0.1
Phenanthrene mg/kg 0.2 <0.1 07 0.1 <0.1
Anthragene mgtkg <0.1 <0.1 041 <0.1 <0.1
Fluoranthene mgtkg 0.3 <0.1 1.3 0.1 <0.1
Pyrene ma/kg 0.3 <0.1 1.2 0.1 <0.1
Benzo(a)anthracene mg/kg 0.1 <0.1 05 <0.1 <0.1
Chrysene mg/kg 0.2 <0.1 0.6 <0.1 <0.1
Benzo(b+k)fluoranthene mgfkg 0.2 <0.2 0.8 <0.2 <0.2
Benzo(a)pyrene mg/kg 0.1 <0.05 0.5 0.05 <0.05
Indeno(1,2,3-c,d)pyrene mg/kg <0.1 <0.1 0.3 <0.1 <0,1
Dibenzo(a,h)anthracene my/kg <(.1 <0.1 <0.1 <0.1 <0.1
Benzo{g,h.i}perylene my/kg <0.1 <0.1 0.3 <0.1 <0.1
Surrogate p-Terphenyl-dis % 115 115 113 115 114
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Client Reference:

45679, Chatswood

PAHs in Soll
Our Reference: UNITS 20728-21 20728-22
Your Reference = | sseseeseeee BD1-300608 BD2-300608
Type of sample @ |  =eccccmcaas Soil Soil
Date extracted - 7/07/2008 7/07/2008
Date analysed - 7/07/2008 7/07/2008
Naphthalene mglkg <0.1 <0.1
Acenaphthylene mgfkg <0.1 <0.1
Acenaphthene mgfkg <0.1 <0.1
Fluorene myglkg <0.1 <0.1
Phenanthrene mglkg <0.1 11
Anthracene mglkg <0.1 0.2
Fluoranthene mglkg <0.1 1.2
Pyrene mglkg <0.1 1.2
Benzo{a)anthracene mg/kg <0.1 0.5
Chrysene mg/kg <0.1 0.6
Benzo(b+k)fluoranthene mgikg <02 0.8
Benzofa)pyrene mg/kg <0.05 0.4
Indeno(1,2,3-c,d)pyrene mgikg <0.1 0.2
Dibenzo(a,hjanthracene mgrkg <01 <0.1
Benzo(g,h,i)perylene mgikg <0.1 0.2
Surrogate p-Terphenyl-di4 % 112 116
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Client Reference:

45679, Chatswood

Organochlorine Pesticides in soil
Qur Reference: UNITS 20728-2 207284 20728-5 20728-7 20728-8
Your Reference | emeemeemeee- 1/0.8-1.5 21.3-2.2 3/0.1-04 5/0.1-0.5 6/0.1-0.5
Typeof sample | seeeeeeeee Soil Soil Sail Sail Soil
Date extracted - 7/07/2008 7/07/2008 7/07/2008 7/07/2008 7/07/2008
Date analysed - 7/07/2008 7/07/2008 7/07/2008 7/07/2008 7/07/2008
HCB mgkg <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 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Heptachlor mgkg <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-Chlgrdane mg/kg <0.1 <0.1 <01 <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 <01 <0.1 <0.1
pp-DDE ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Dieldrin ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Endrin ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
pp-DDD mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Endosulfan Il ma'kg <0.1 <0.1 <0.1 <0.1 <0.1
pp-DDT ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Endrin Aldehyde ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Endosulfan Sulphate maikg <0.1 <0.1 <0,1 <0.1 <(.1
Methoxychlor mgikg <0.1 <0.1 <0.1 <0.1 <0.1
Surrogate TCLMX % 99 97 96 99 95
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Client Reference:

45679, Chatswood

Organochlorine Pesticides in soil
Our Reference: UNITS 20728-10 20728-11 20728-13 2072814 20728-16
Your Reference [ =eeceeeeeeee- 710.414 8/0.1-1.0 9/0.6-1.1 9/1.1-1.9 10/0.2-1.5
Type of sample Soil Soil Soil Soil Soil
Date extracted - 7/07/2008 7/07/2008 7/07/2008 7/07/2008 7/07/2008
Date analysed - 7/07/2008 7/07/2008 7/07/2008 7/07/2008 7/07/2008
HCB mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
alpha-BHC mg/kg <01 <0.1 <0.1 <0.1 <0.1
gamma-BHC mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
beta-BHC mg/kg <0.1 <0.1 <01 <0.1 <0.1
Heptachlor mg/kg <0.1 <0.1 <01 <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 <01 <0.1 <0.1 <0.1
Endosulfan | mgikg <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 mgkg <0.1 <0.1 <0.1 <0.1 <0.1
Endrin mgkg <0.1 <0.1 <0.1 <0.1 <0.1
pp-DDD mg'kg <0.1 <0.1 <0.1 <0.1 <0.1
Endosulfan il mglkg <0.1 <0.1 <0.1 <0.1 <0.1
pp-DDT mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Endrin Aldehyde mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Endosulfan Sulphate mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Methoxychlor mgikg <0.1 <0.1 <0.1 <0.1 <0.1
Surrogate TCLMX % a3 95 100 96 93
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Client Reference:

45679, Chatswood

Organochlorine Pesticides in soil
Our Reference: UNITS 20728-17 20728-19
Your Reference @ = | - 11/0.3-0.9 12M1.01.7
Type of sample | eeecemeemees Soil Soil
Date extracted - 7/07/2008 7/07/2008
Date analysed - 7/07/2008 7/07/2008
HCB mg/kg <0.1 <0.1
alpha-BHC mg/kg <0.1 <0.1
gamma-BHC mgikg <0.1 <0.1
beta-BHC mg/kg <0.1 <0.1
Heptachlor mglkg <0.1 <0.1
delta-BHC mg/kg <0.1 <0.1
Aldrin mglkg <0.1 <0.1
Heptachlor Epoxide mg/kg <0.1 <0.1
gamma-Chlordane mg/kg <0.1 <0.1
alpha-chlordang mg/kg <0.1 <0.1
Endosulfan | mg/kg <0.1 <0.1
pp-DDE mglkg <0.1 <0.1
Dieldrin mg/kg <0.1 <0.1
Endrin mg/kg <0.1 <01
pp-DDD mg/kg <0.1 <0.1
Endosulfan It mgikg <0.1 <0.1
pp-DDT mg/kg <0.1 <0.1
Endrin Aldehyde mg/kg <0.1 <0.1
Endosulfan Sulphate mg/kg <0.1 <0.1
Methoxychlor mg/kg <0.1 <0.1
Surrogate TCLMX % 89 92
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Client Reference:

45679, Chatswood
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PCBs in Soil
Our Reference: UNITS 20728-2 20728-4 20728-5 20728-7 20728-8
Your Reference | --memeeeeeees 1/0.8-1.5 2M1.3-2.2 3/0.1-0.4 5/0.1-0.5 6/0.1-0.5
Type of sample | ceseemeoeeee Soil Soil Soil Soil Soil
Date extracted - 7/07/2008 7/07/2008 7/07/2008 710712008 7/07/2008
Date analysed - 7/07/2008 7/07/2008 7/07/2008 7/07/2008 7/07/2008
Arcchlor 1016 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Arochlor 1232 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Arochlor 1242 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Arochlor 1248 mgkg <0.1 <01 <0.1 <0.1 <0.1
Arochlor 1254 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Arochlor 1260 ma/kg <0.1 <0.1 <0.1 <0.1 <0.1
Surrogate TCLMX % 99 97 96 99 95
PCBs in Soil
Our Reference: UNITS 20728-10 20728-11 20728-13 20728-14 20728-16
Your Reference ] cememeeeeeee- 7/0.4-1.4 8/0.1-1.0 9/0.6-1.1 9/1.1-1.9 10/0.2-1.5
Type of sample i ceeeemeeeee- Soil Soil Soil Soil Soil
Date extracted - 7/07/2008 7/07/2008 7/07/2008 7/07/2008 7/07/2008
Date analysed - 7/07/2008 71072008 7/07/2008 71072008 7/07/2008
Arochlor 1016 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Arochlor 1232 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Arochlor 1242 malkg <0.1 <0.1 <0.1 <0.1 <0.1
Arochlor 1248 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Arochlor 1254 malkg <0.1 <0.1 <0.1 <0.1 <0.1
Arochlor 1260 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1
Surrogate TCLMX % 93 95 100 96 93
PCBs in Sail
Qur Reference: UNITS 2072817 20728-19
Your Reference R a 11/0.3-0.9 1211.0-1.7
Type ofsample | ————- Soil Soil
Date extracted - 7/07/2008 7/07/2008
Date analysed - 7/07/2008 7/07/2008
Arochlor 1016 mgkg <0.1 <0.1
Arcchlor 1232 mg/kg <01 <0.1
Arochlor 1242 mglkg <0.1 <0.1
Arochlor 1248 mg/kg <0.1 <0.1
Arochlor 1254 mg/kg <0.1 <0.1
Arochlor 1260 mg/kg <0.1 <0.1
Surrogate TCLMX % 89 92
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Client Reference:

45679, Chatswood

Total Phenclics in Soil
Our Reference: UNITS 20728-2 207284 20728-5 20728-7 20728-8
Your Reference | seeermemenee- 1/0.8-1.5 2M1.3-2.2 3/0.1-0.4 5/0.1-0.5 6/0.1-0.5
Typeofsample | - Soil Eall Soil Soil Soil
Date extracted - 7/07/2008 7/07/2008 7/07/2008 7/07/2008 710712008
Date analysed - 9/07/2008 9/07/2008 9/07/2008 9/07/2008 9/07/2008
Total Phenclics (as Phenol) malkg <5.0 <5.0 <5.0 <5.0 <5.0
Total Phenclics in Soil
QOur Reference: UNITS 20728-10 20728-11 20728-13 20728-14 20728-16
Your Reference 7/0.4-1.4 8/0.1-1.0 9/0.6-1.1 9/1.1-1.9 10/0.2-1.5
Type of sample Soil Soil Soil Soil Soil
Date extracted - 7/07/2008 7/07/2008 7/07/2008 710712008 7/07/2008
Date analysed - 9/07/2008 9/07/2008 9/07/2008 9/07/2008 9/07/2008
Total Phenolics (as Phenol) mgikg <5.0 <5.0 <5.0 <5.0 <5.0
Total Pherolics in Soil
Qur Reference: UNITS 20728-17 20728-19
Your Reference ™ [ seeereemroe— 11/0.3-0.9 1211.01.7
Type ofsample [ =eeemeee—— Soil Soil
Date extracted - 7/07/2008 7/07/2008
Date analysed - 9/07/2008 9/07/2008
Total Phenclics {as Phenol) mgfkg <5.0 <3.0
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Client Reference:

45679, Chatswood

Acid Extractable metals in sail
Cur Reference: 20728-1 20728-2 20728-3 20728-4 20728-5
Your Reference 1/0.1-0.5 1/0.8-1.5 2/0.1-1.0 21.3-22 3/0.1-04
Type of sample Soil Seil Sail Soil Soil
Date digested - 8/07/2008 8/07/2008 B8/07/2008 8/07/2008 8/07/2008
Date analysed - 8/07/2008 8/07/2008 8/07/2008 8/07/2008 8/07/2008
Arsenic mgfkg <4.0 <4.0 6.0 4.0 <4.0
Cadmium mg/kg <1.0 <1.0 <1.0 <1.0 <1.0
Chromium mg/kg 23 8.9 18 9.2 19
Copper mg/kg 23 7.4 22 13 22
Lead ma/kg 58 24 26 43 21
Mercury mg/kg <0.10 <0,10 <0.10 <0.10 <0.10
Nicket ma/kg 23 5.8 20 4.2 16
Zinc mg/kg 42 26 52 50 44
Acid Extractable metals in soil
Cur Reference: UNITS 20728-6 20728-7 20728-8 207289 20728-10
Your Reference | - 4/0.1-0.4 5/0.1-0.5 6/0.1-0.5 6/0.6-1.2 70414
Typeofsample | —oemeeeee- Soil Soil Sail Soil Soil
Date digested - 8/07/2008 8/07/2008 8/07/2008 8/07/2008 8/07/2008
Date analysed - 8/07/2008 8/07/2008 8/07/2008 8/07/2008 8/07/2008
Arsenic mgikg <40 8.9 50 84 7.3
Cadmium mg/kg <1.0 <1.0 <1.0 <1.0 <1.0
Chromium mgikg 20 21 57 9.6 33
Copper mg/kg 20 34 6.4 16 17
Lead mg/kg 22 38 12 110 27
Mercury mg/kg <0.10 <0.10 <0.10 0.18 <0.10
Nickel mg/kg 22 27 35 34 47
Zing mglkg 489 58 7.4 73 11
Acid Extractable metals in soil
Our Reference: UNITS 20728-11 20728-12 20728-13 20728-14 20728-15
Your Reference | e——————o 8/0.1-1.0 8M1.0-1.7 9/0.6-1.1 9/1.1-1.9 9/1.9-2.7
Type of sample | eeeeceemme Soil Soil Soil Soil Sail
Date digested - 8/07/2008 8/07/2008 8/07/2008 8/07/2008 8/07/2008
Date analysed - 8/07/2008 8/07/2008 8/07/2008 8/07/2008 8/07/2008
Arsenic mgrkg 18 (N 20 <4.0 <4.0
Cadmium mg/kg <1.0 <1.0 <1.0 <1.0 <1.0
Chromium mg/kg 10 " 14 8.5 4.2
Copper ma/kg 35 kil 29 9.4 17
Lead ma/kg 42 30 49 10 1
Mercury mgrkg <010 <0.10 <0.10 <0.10 <0.10
Nickel mgtkg 79 15 6.5 241 14
Zinc mg/kg 120 97 58 16 8.0
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Client Reference:

45679, Chatswood

Acid Extractable metals in soil
Our Reference: UNITS 20728-16 2072817 20728-18 20728-19 20728-20
Your Reference | ---eemeeeee- 10/0.21.5 11/0.3-0.9 111.0-2.0 1211.0-1.7 12/2.0-2.5
Type of sample ™ | =eeeemeeeee- Soil Soil Soil Soil Soil
Date digested - 8/07/2008 8/07/2008 8/07/2008 8/07/2008 8/07/2008
Date analysed - 8/07/2008 B/0T/2008 8/07/2008 8/07/2008 8/07/2008
Arsenic mgiky 19 12 74 <4.0 <4.0
Cadmium mg/kg <1.0 <1.0 <1.0 <1.0 <1.0
Chromium mg/kg 10 29 7.9 13 7.5
Copper mg/kg 33 24 58 25 <1.0
Lead mg/kg 60 29 42 27 18
Mercury mgrkg <(0.10 <0.10 <0.10 <(0.10 <0.10
Nickel mg/kg 6.2 11 23 15 <1.0
Zinc mg/ky 49 35 120 28 <1.0
Acid Extractable metals in soil
Our Reference: UNITS 20728-21 20728-22
Your Reference [ e BD1-300608 BD2-300608
Typeof sample | - Soil Soil
Date digested - 8/07/2008 8/07/2008
Date analysed - 8/07/2008 8/07/2008
Arsenic mg/kg <4.0 11
Cadmium malkg <1.0 <1.0
Chrarniurm mgfkg 16 11
Copper mg/kg 17 12
Lead mgfkg 22 50
Mercury mafkg <0.10 <0.10
Nickel mg/kg 16 33
Zinc mgfkg 58 78
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Client Reference: 45679, Chatswood
Moisture
Qur Reference: UNITS 207281 20728-2 20728-3 20728-4 20728-5
Your Reference e 1/0.1-0.5 1/0.8-1.5 20.1-1.0 211.32.2 3/0.1-0.4
Typeofsample | cmememeeeeee Soil Soil Soil Soill Soil
Date prepared - 7/07/2008 7/07/2008 7/07/2008 7/07/2008 7/07/2008
Date analysed - 710712008 /0712008 7/07/2008 7/07/2008 7/07/2008
Moisture % 94 9.3 11 20 16
Moisture
Our Reference: UNITS 20728-6 20728-7 20728-8 207289 20728-10
Your Reference | memeemeeeee 4/0.1-0.4 5/0.1-0.5 6/0.1-0.5 6/0.6-1.2 7/0.4-1.4
Type ofsample | cemceecmeea Soil Soil Soil Sail Soil
Date prepared - 7/07/2008 7/07/2008 710712008 7/07/2008 7/07/2008
Date analysed - 710712008 7/07/2008 7/07/2008 7/07/2008 7/07/2008
Moisture % 6.9 7.0 15 19 26
Moisture
Our Reference: UNITS 20728-11 20728-12 20728-13 20728-14 20728-15
Your Reference e 8/0.1-1.0 8/1.0-1.7 9/0.6-1.1 9/1.1-1.9 8/1.9-2.7
Typeof sample | oo Soil Soil Soil Soil Sail
Date prepared - 7/07/2008 7/07/2008 710772008 7/07/2008 7/07/2008
Date analysed - 7/07/2008 . 7/07/2008 7107/2008 7/07/2008 7/07/2008
Moisture % 16 18 17 97 16
Moisture
Qur Reference: 20728-16 20728-17 20728-18 20728-19 20728-20
Your Reference 10/0.2-1.5 11/0.3-0.8 111.0-2.0 1211.01.7 12/2.0-2.5
Type of sample Soil Soil Soil Soil Soil
Date prepared - 7/07/2008 7/07/2008 7/07/2008 7107/2008 F/07/2008
Date analysed - 7/07/2008 7/07/2008 7/107/2008 7/07/2008 7/07/2008
Moisture % 14 22 8.1 20 14
Moisture
Our Reference: UNITS 20728-21 20728-22
Your Reference [ cememeecen—e- BD1-300608 BD2-300608
Type ofsample [ ——eemeeee Soil Soil
Date prepared - 7/07/2008 7/07/2008
Date analysed - 7/07/2008 7/07/2008
Moisture % 10 13
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Client Reference: 45679, Chatswood

Asbestos ID - soils

Our Reference: UNITS 20728-2 20728-3 207284 20728-5 20728-7
Your Reference o 1/0.8-1.5 2/0.1-1.0 2M1.3-2.2 3/0.1-0.4 5/0.1-0.5
Typeof sample | —mereeeenee Soil Sail Soil Soil Soil
Date analysed - 8/07/2008 8/07/2008 8/07/2008 8/07/2008 8/07/2008
Sample Description - 30g soil & 30g soil & 30g soil & 30g soil & 30g soil &
rocks rocks rocks rocks rocks
Asbestos ID in soil - No asbestos No asbestos No asbestos No asbestos No asbestos
detected detected detected detected detected
Trace Analysis - Respirable Respirable Respirable Respirable Respirable
fibres not fibres not fibres not fires not fibres not
detected detected detected detected detected

Ashestos 1D - soils

Our Reference: UNITS 20728-8 20728-10 20728-11 2072813 20728-14
Your Reference e 6/0.1-0.5 7/0.4-1.4 8/0.1-1.0 9/0.6-1.1 9/1.1-1.9
Typeof sample | ececceecoee- Soil Soil Sail Soil Soil
Date analysed - 8/07/2008 8/07/2008 B/07/2008 8/07/2008 8/07/2008
Sample Description - 30g soil & 30g soil & 30g soil & 30g soil & 30g soil &
rocks rocks rocks rocks rocks
Asbestos ID in soil - No asbestos No asbestos No asbestos No asbestos No ashestos
detected detected detected detected detected
Trace Analysis - Respirable Respirable Respirable Respirable Respirable
fibres not fibres not fibres not fibres not fibres not
detected detected detected detected detected

Asbestos ID - soils

Our Reference: UNITS 20728-16 2072817 20728-19 20728-23 20728-24
Your Reference @ | - 10/0.2-1.5 11/0.3-0.9 12/1.0-1.7 1/0.0-0.1 10/0.0-0.15
Type of sample [ seeseeinnnn Sotl Sail Sail Soil Soil
Date analysed - 8/07/2008 8/07/2008 B/07/2008 B/07/2008 B/07/2008
Sample Description - 30g soil & 30g soil & 30g soil & 30g soil & 30g soil &
rocks rocks rocks rocks rocks
Asbestas 1D in soil - No asbestos Mo asbestos No asbestos No ashestos No asbestos
detected detected detected detected detected
Trace Analysis - Respirable Respirable Respirable Respirable Respirable
fibres not fibres not fibres not fibres not fibres not
detected detected detected detected detected
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Client Reference:

45679, Chatswood

Method D Methodology Summary
GC.16 Soil samples are extracted with methanal and spiked into water prior to analysing by purge and trap GC-MS.
Water samples are analysed directly by purge and trap GC-MS.
GC.3 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed

GC.12 subset

GC-5

GC-6

LAB.30

Metals.20
ICP-AES

Metals.21
CV-AAS

LAB.8

AS54964-2004

by GC-FID.

Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed

by GC-MS.

Soil samples are extracted with hexane/acetone and waters with dichloromethane and analysed by GC with

dual ECD's.

Soil samples are extracted with hexanefacetone and waters with dichloromethane and analysed by GC-ECD.
Total Phenolics - determined colorimetrically following disitillation.

Determination of various metals by ICP-AES.

Determination of Mercury by Cold Vapour AAS.

Moisture content determined by heating at 105 deg C for a minimum of 4 hours.

Qualitative identification of asbestos type fibres in bulk using Polarised Light Microscopy and Dispersion
Staining Techniques.
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Client Reference:

45679, Chatswood

QUALITY CONTROL UNITS PQL METHOD Blank | Duplicate Sm# Duplicate results Spike Smi Spike %
Recovery
vTPH & BTEX in Scil Base Il Buplicate Il %.RPD
Date extracted - Q7/0712 207281 7/07/2008 || 7/07/2008 LCS-8 07/07/2008
008 %
Date analysed - 08/07/2 207281 8/07/2008 || 8/07/2008 LCS-9 08/07/2008
008 %
vTPH Cé - Ca mg/kg 25 GC.16 <25 20728-1 <25 || <25 LCS-9 117%
Benzene ma/kg 0.5 GC.16 <0.5 20728-1 <0.5| <05 LCS-9 73%
Taoleene ma/kg 0.5 GC.16 <0.5 20728-1 <0.5| <0.5 LCS-9 105%
Ethylbenzene mgikg 1 GC.16 <1.0 20728-1 <1.0| <i.0 LCS-8 128%
m+p-xylene mgikg 2 GC.16 <2.0 20728-1 «2.0]<2.0 LCS-9 140%
o-Xylene mgikg i GC.16 <1.0 207281 <1.0[|<1.0 LCS9 140%
Surrogate % GC.16 111 20728-1 119 117 || RPD: 2 LCS9 109%
aaa-Triflucrotoluene
QUALITY CONTROL UNITS PQL METHQD Blank | Duplicate Sm# Duplicate results Spike Smi#t Spike %
Recovery
sTPH in Soil (C10-C36) Base Il Duplicate Il %RPD
Date extracted - 7/07/20 20728-2 7/07/2008 || 7/07/2008 LCS-9 7/07/2008%
08
Date analysed - 7/07/20 20728-2 7/07/2008 || 7/07/2008 LCS-9 7/07/2008%
08
TPHGi0- G4 mglkg 50 GC.3 <50 20728-2 <50 || <50 LCS-9 66%
TPH C15-Cos maikg 100 GC.3 <100 20728-2 <100 || <100 LCs-9 75%
TPH Cag - C3s ma/kg 100 GC.3 <100 20728-2 <100 || <100 LCS-9 75%
Surrogate % GC.3 B1 20728-2 B1{| 83| RPD: 2 LCS-9 83%
o-Terphenyl
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# Duplicate results Spike Sm# Spike %
Recovery
PAHs in Sal Base |l Duplicate [| %RPD
Date extracted - 7I7108 20728-2 7/07/2008 || 7/07/2008 LCS-6 717/08%
Date analysed - 717108 20728-2 7/07/2008 || 7/07/2008 LCS-6 Ti7108%
Naphthalene mgikg 0.1 GC.12 <0.1 20728-2 <0.1 || <0.1 LCS-6 128%
subset
Acenaphthylene mglkg 0.1 GC.12 <0.1 20728-2 <0.1] <0.1 [NR] NR]
subset
Acenaphthene mgrkg 0.1 GC.12 <0.1 20728-2 <0.1 || <0.1 [NR] (NR]
subset
Flugrene mg'kg 0.1 GC.12 <0.1 20728-2 <0.1 | <0.1 LCS-6 99%
subset
Phenarithrene mg/kg 0.1 GC.12 <0.1 20728-2 0.2 || 04| RPD: 67 LCS-6 106%
subset
Anthracens mg/kg 0.1 GC.A2 <0.1 20728-2 <0.1 || <0.1 INR] INR]
subset .
Fluoranthene mg/kg 0.1 GC.12 <0.1 20728-2 0.5] 08| RPD: 46 LCS-6 102%
subset
Pyrene mg/kg 0.1 GC.12 <0.1 20728-2 0.5]] 0.7 || RPD: 33 LCS-6 107%
subset
Benzo(a)anthracene mglkg 0.1 GC.12 <01 20728-2 0.3]/0.4 || RPD: 29 [NR] [NR]
subset
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Client Reference:

45679, Chatswood

QUALITY CONTROL UNITS PaL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Smi# Recovery
PAHs in Soil Base |l Duplicate I %RFPD
Chrysene mo/kg 0.1 GC.12 <0.1 20728-2 0.3]| 0.4 || RPD: 29 LCS-6 123%
subset
Benzo{b+k)fluoranthene mg/kg 0.2 GCA2 <0.2 20728-2 0.5|| 06| RPD: 18 [NR] [NR]
subset
Benzo(a)pyrene mg/kg 0.05 GC.12 <0.05 20728-2 0.3[|0.3||RPD: 0 LCS-6 88%
subset
Indeno(1,2,3-c,d)pyrene mg/kg 0.1 GC.12 <0.1 20728-2 0.2]]0.2||RPD: 0 [NR] INR]
subset
Dibenzo(a,h)anthracene mg/kg 0.1 GC.12 <0.1 20728-2 <0.1| <01 [NR] [NR]
subset
Benzo(g,h.i}perylene maikg 0.1 GC.12 <0,1 20728-2 0.2]|0.2]|RPD: 0 [NR] INR]
subset
Surrogate % GC.12 118 20728-2 119|121 || RPD: 2 LCS6 119%
p-Terphenyl-di4 subset
QUALITY CONTROL UNITS PQL METHOD Blank | Duplicate Sm# Duplicate results Spike Sm# Spike %
Recovery
Organochlerine Base ll Duplicate | %4RPD
Pesticides in soil
Date extracted - 07/07/2 20728-2 7/07/2008 || 7/07/2008 LCS-9 07/07/2008
008 %
Date analysed - 0710712 20728-2 7/07/2008 || 7/07/2008 LCS-9 07/07/2008
008 %
HoB ma/kg 0.1 GC5 <0.1 20728-2 <0.1 }| <0.1 INR] INR]
alpha-BHC mafkg 0.1 GC-5 <0.1 20728-2 <0.11]<0.1 L.CS-9 93%
gamma-BHC matkg 0.1 GC-5 <0.1 20728-2 <0.1 || <0.1 INR] INR]
beta-BHC mg/kg 0.1 GC-5 <0.1 20728-2 <0,1|[<0.1 L.CS-9 98%
Heptachlor mg'kg 0.1 GC-5 <0.1 20728-2 <0.1]| <0.1 LCS-9 68%
delta-BHC mgikg 0.1 GC-5 <0.1 20728-2 <0.1 | <0.1 (NR] INR]
Aldrin ma/kg 0.1 GC-5 <0.1 20728-2 <0.1 || <0.1 LCS-9 97%
Heptachlor Epoxide mgikg 0.1 GC-5 <0.1 20728-2 <0.1]| <0.1 LCS9 78%
gamma-Chlordane mg/kg 0.1 GC-5 <0.1 20728-2 <0.1]]<0.1 [NR] [NR]
alpha-chlordane mg/kg 0.1 GC-5 <0.1 20728-2 <0.1 || <0.1 INR] INR]
Endosulfan | magrkg 0.4 GC-5 <0.1 20728-2 <0.1 || <0.1 [NR] [NR]
pp-DDE mgfkg 0.1 GC-5 <0,1 20728-2 <0.1 || <0.1 LCS-9 120%
Dieldrin mg/kg 0.1 GC-5 <0.1 20728-2 <0.1 || <0.1 LCS-9 105%
Endrin mglkg 0.1 GC-5 <0.1 20728-2 <0.1]| <0.1 LCS-9 108%
pp-DDD malkg 0.1 GC-5 <0.1 20728-2 <0.1 || <0.1 LCS9 92Y%
Endosulfan Il mgrkg 0.1 GC-5 <0,1 20728-2 <0.1 || <0.1 INR] INR]
pp-DDT markg 0.1 GC-5 <0.1 20728-2 <0.1 || <0.1 INR] INR]
Endrin Aldehyde mgikg 0.1 GC-5 <0.1 20728-2 <0.1]] <0.1 [NR} [NR]
Endosulfan Sulphate mg/kg 0.1 GC-5 <0.1 20728-2 <0.1| <0.1 LCS-9 85%
Methoxychlor mg/kg 0.1 GC-5 <0.1 20728-2 <0.1 | <0.1 [NR] [NR]
Surrogate TCLMX % GC-5 97 20728-2 99 [{ 100 || RPD: 1 LCS-9 92%
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Ciient Reference:

45679, Chatswood

QUALITY CONTROL UNITS PaL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Sm# Recovery
PCBs in Soil Base ll Duplicate Il %4RPD
Date extracted - 07/07/2 20728-2 T/07/2008 || 7/07/2008 LCS-8 07/07/2008
008 %
Date analysed - 07/07/2 20728-2 7/07/2008 || 7/07/2008 LCS9 07/07/2008
008 %
Arochlor 1016 mgikg 0.1 GC-6 <0.1 20728-2 <0.1 || <0.1 INR] [NR]
Arcchlor 1232 mgikyg 0.1 GC-6 <0.1 20728-2 <0.1|<0.1 [NR] [NR]
Arochlor 1242 markg 0.1 GC-8 <0.1 20728-2 <0.1 || <0.1 [NR] [NR]
Arochlor 1248 mglkg 0.1 GG-6 <0.1 20728-2 <0.1 ] <0.1 NR] [NR)
Arochlor 1254 mg/kg 0.1 GC-6 <0.1 20728-2 <0.1 || <0.1 LCS-8 97%
Arochlor 1260 mafkg 0.1 GC-6 <0.1 20728-2 <0.1 <0.1 [NR] INR]
Surrogate TCLMX % GC-6 97 20728-2 99| 100 || RPD: 1 LGSO 1%
QUALITY CONTROL UNITS PQL METHOD Blank | Duplicate Smi# Duplicate results Spike Smi# Spike %
Recovery
Total Phenolics in Soil Base |l Duplicate [l %RPD
Date extracted - 7rT/08 2072810 7/07/2008 || 7/07/2008 LGS 7/7108%
Date analysed - 9/7/08 20728-10 8/07/2008 || 9/07/2008 LCS-1 9/7/08%
Total Phenolics (as mafkg 5 LAB.30 <5.0 20728-10 <5.0]| <5.0 LCS-1 92%
Phenol}
QUALITY CONTROL UNITS PQL METHOD Blank | Duplicate Sm# Duplicate results Spike Smt Spike %
Recovery
Acid Extractable metals Base Il Duplicate Ii % RPD
in soil
Date digested - 08/07/0 207281 8/07/2008 || 8/07/2008 LCS-2 08/07/08%
8
Date analysed - 08/07/0 20728-1 8/07/2008 || 8/07/2008 LCS-2 08/07/08%
8
Arsenic mgrkg 4 Metals.20 <4.0 20728-1 <4.0|| <4.0 LCS-2 105%
ICP-AES
Cadmium mglkg 1 Metals.20 <1.0 20728-1 <1.0]/<1.0 LCS-2 107%
ICP-AES
Chromium mg/kg 1 Metals.20 <1.0 207281 23]|21||RPD:9 LCs-2 109%
ICP-AES
Copper malkg ] Metals.20 <1.0 20728-1 23|/ 15 || RPD: 42 LCS-2 111%
ICP-AES
Lead markg 1 Metals.20 <1.0 207281 58|71 || RPD: 20 LCS-2 105%
ICP-AES
Mercury malkg 0.1 Metals.21 <0.10 20728-1 <0.10 || <0.10 LCs-2 116%
CV-AAS
Nickel mglkg 1 Metals.20 <1.0 20728-1 23|22 || RPD: 4 LCS-2 108%
ICP-AES
Zing mg/kg 1 Metals.20 <1.0 207281 42 [144]| RPD: 5 LCS-2 108%
ICP-AES
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Client Reference:

45679, Chatswood

QUALITY CONTROL UNITS PaL METHOD Blank Duplicate Duplicate results
Sm#
Moisture Base Il Duplicate 1| %RPD
Date prepared - INT] 20728-1 7/07/2008 || 7/07/2008
Date analysed . INT] 207281 7/07/2008 || 7/07/2008
Moisture % 0.1 LAB.8 <0.10 207281 9.4| 9.4 || RPD: 0
QUALITY CONTROL UNITS PQL METHOD Blank
Asbestos 1D - soils
Date analysed - [NT]
QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
vTPH & BTEX in Soil Base + Duplicate + %RPD
Date extracted - 20728-13 7/07/2008 || 7/07/2008 20728-2 07/07/2008%
Date analysed - 20728-13 8/7/2008 || 8/07/2008 20728-2 0B/07/2008%
vTPH Cs - Cy mg/kg 2072813 <25 |) <25 20728-2 1M7%
Benzene mg/kg 20728-13 <0.5 | <0.5 20728-2 111%
Toluene mg/kg 20728-13 <0.5 || <0.5 20728-2 131%
Ethylbenzene mgtkg 20728-13 <10 <i.0 20728-2 93%
m+p-xylene ma/kg 20728-13 <2.0j| <2.0 20728-2 126%
o-Xylene mgikg 20728-13 <1.0|] <1.0 20728-2 126%
Surrogate % 20728-13 99 || 96 || RPD: 3 20728-2 120%
aaa-Trifluorotoluene
QUALITY CONTROL UNITS Dup. Smi# Duplicate Spike Smi# Spike % Recovery
sTPH in Soil (C10-C36) Base + Duplicate + %RPD
Date extracted - 20728-13 7/07/2008 || 7/07/2008 207284 7/07/2008%
Date analysed - 20728-13 8/07/2008 || 8/07/2008 207284 7/07/2008%
TPH C10 - C14 mg/kg 20728-13 <50 || <50 20728-4 T1%
TPHC15-Cz28 mg'kg 2072813 <100 || <100 207284 80%
TPH Ca29- C3s mg/kg 20728-13 <100 || <100 207284 81%
Surrogate o-Terphenyl % 20728-13 82|) 81| RPD:1 20728-4 83%
QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
PAHSs in Soil Base + Duplicate + %RPD
Date extracted - 20728-13 7/07/2008 || 7/07/2008 20728-4 7/7108%
Date analysed - 20728-13 7i07/2008 || 7/07/2008 207284 7/7/08%
Naphthalene mgtkg 20728-13 <0.1 || <0.1 20728-4 107%
Acenaphthylene mg'kg 2072813 <0.1 || <0.1 [NR] [NR]
Acenaphthene mgikg 20728-13 <0.1 | <0.1 [NR] [NR]
Fluorene mg/kg 20728-13 <0.1{| <0.1 207284 97%
Phenarthrene mg/kg 20728-13 0.1[}0.2]| RPD:67 207284 104%
Anthracene mg/kg 20728-13 <0.1 || <0.1 [NR] [NR]
Fluoranthene mg/kg 20728-13 0.2||0.2 || RPD: 0 207284 107%
Pyrene mg/kg 20728-13 0.2]|0.2||RPD: 0 20728-4 1M11%
Benzo(a)anthracene mglkg 20728-13 <01 [}0.1 [NR] [NR]
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Client Reference:

45679, Chatswood

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Smi# Spike % Recovery
PAHs in Soil Base + Duplicate + %RPD
Chrysene makg 20728-13 0.1]]0.2 || RPD: 67 207284 118%
Benzo(b+k)fluorantheneg mgkg 20728-13 <0.2 || <0.2 [NR] [NR]
Benzo(a)pyrene mg/kg 20728-13 0.08 || 0.09]| RPD: 12 207284 98%
Indena(1,2,3-c,d}pyrene mgrkg 2072813 <0.1| <0.1 [NR] [NR]
Dibenzo(a,h)anthracene mg/kg 20728-13 <0.1 | <0.1 [NR] [NR]
Benzo(g,h,i)perylene mglkg 20728-13 <0.1 |}<0.1 [NR] [NR]
Surrogate % 2072813 125118 || RPD: 6 20728-4 115%
p-Terphenyl-di4
QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Smi# Spike % Recovery
Organochlorine Pesticides Base + Duplicate + %RPD
in soil
Date extracted - 20728-13 7/07/2008 [ 7/07/2008 207284 07/07/2008%
Date analysed - 20728-13 7/07/2008 || 7/07/2008 207284 07/07/2008%
HCB mgkg 20728-13 <0.1| <0.1 [NR] [NR]
alpha-BHC mgrkg 20728-13 <0.1 | <01 207284 92%
gamma-BHC mg/kg 20728-13 <0.1 || <0.1 [NR] NR]
beta-BHC mgtkg 20728-13 <0.1]| <0.1 207284 96%
Heptachlor maikg 20728-13 <0.1 |1<0.1 207284 65%
delta-BHC markg 20728-13 <0.1 <0.1 INR] INR]
Aldrin mglkg 2072813 <0.1 || <0.1 207284 94%
Heptachlor Epoxide mg/kg 20728-13 <0.1]|<0.1 207284 76%
gamma-Chlordane malkg 20728-13 <0.1 || <0.1 [NR] [NR]
alpha-chlordane mg/kg 20728-13 <0.1]| <0.1 [NR] [NR]
Endosulfan | mglkg 20728-13 <0.1||<0.1 [NR] [NR}
pp-DDE mgikg 20728-13 <0.1 ][ <01 207284 118%
Dieldrin mg/kg 20728-13 <0.1]| <0.1 20728-4 104%
Endrin mgrkg 20728-13 <0.1 || <0.1 207284 109%
pp-DDD mgfkg 20728-13 <0.1 || <0.1 207284 91%
Endosulfan I mglkg 20728-13 <0.1]|<0.1 [NR] [NR]
pp-DDT mgrkg 20728-13 <0.1 [ <0.1 [NR)] MR
Endrin Aldehyde mg/kg 2072813 <0.1 || <0.1 [NR] NR}
Endosulfan Sulphate mg/kg 20728-13 <0.1 || <0.1 207284 86%
Methoxychlor mglkg 20728-13 <01 ]| <0.1 INR] (NR]
Surrogate TCLMX % 20728-13 10095 || RPD: 5 207284 93%
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Client Reference:

45679, Chatswood

QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
PCBs in Soil Base + Duplicate + %RPD :
Date extracted - 20728-13 7/07/2008 || 7/07/2008 207284 07/07/2008%
Date analysed - 2072813 7/07/2008 || 7/07/2008 207284 07/07/2008%
Arcchlor 1016 mgfkg 20728-13 <0.1][ <0.1 [NR] [NR]
Arcchlor 1232 mglkg 20728-13 <0.1 || <0.1 INR] INR]
Arochlor 1242 mgrkg 20728-13 <0.1 || <0.1 INR] (NR]
Arachlor 1248 mglkg 20728-13 <0.1]|<0.1 [NR] NR]
Arochlor 1254 ma/kg 20728-13 <0.1 [ <0.1 20728-4 95%
Arochlor 1260 mglkg 20728-13 <0.1 || <0.1 [NR] [NR]
Surrogate TCLMX % 20728-13 100 || 95 | RPD: 5 207284 124%
QUALITY CONTROL UNITS Dup. Smit Duplicate Spike Smi# Spike % Recovery
Acid Extractable metals in Base + Duplicate + %RPD
soil
Date digested - 20728-11 8/07/2008 || 8/07/2008 20728-2 08/07/08%
Date analysed - 20728-11 8/07/2008 || 8/07/2008 20728-2 08/07/08%
Arsenic mglkg 20728-11 18| 24 || RPD: 20 20728-2 101%
Cadmium my/kg 20728-11 <1.0]|<1.0 20728-2 100%
Chromium mgikg 20728-11 10|13 || RPD: 26 20728-2 104%
Copper mg/kg 20728-11 35|52 || RPD: 33 20728-2 07%
Lead maglkg 20728-11 42|63 || RPD: 40 20728-2 96%
Mercury mglkg 20728-11 <0.10| <0.10 20728-2 1M17%
Nickel mglkg 20728-11 7.9]|9.0||RPD: 13 20728-2 102%
Zing mg/kg 20728-11 120 96 || RPD: 22 20728-2 98%
QUALITY CONTROL UNITS Dup, Sm# Duplicate
Moisture Base + Duplicate + %RPD
Date prepared - 20728-2 7/07/2008 || 7/07/2008
Date analysed - 20728-2 7/07/2008 || 7/07/2008
Moisture % 20728-2 9.3]|9.3||RPD: 0
QUALITY CONTROL UNITS Dup. Sm# Duplicate
Moisture Base + Duplicate + %RPD
Date prepared - 20728-11 7/07/2008 || 7/07/2008
Date analysed - 20728-11 7/07/2008 || 7/07/2008
Moisture % 20728-11 16 || 16 || RPD: 0
QUALITY CONTROL UNITS Dup. Smit Duplicate
Moisture Base + Duplicate + %RPD
Date prepared - 20728413 7/07/2008 || 7/07/2008
Date analysed - 2072813 T/0T{2008 || 7/07/2008
Meisture % 20728-13 17|17 || RPD: 0
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Client Reference: 45679, Chatswood

Report Comments:

Asbestos was analysed by Approved ldentifier: Joshua Lim

INS: Insufficient sample for this test NT: Not tested PQL; Practical Quantitation Limit
RPD: Reiative Percent Difference NA: Test not required LCS: Laboratory Control Sample
NR: Not requested < Less than >: Greater than

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:

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

SVOC and speciated phenols.
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

' ph 02 9910 6200 fax 02 9910 6201
enquiries@envirolabservices.com.au

www.envirolabservices.com.au

CERTIFICATE OF ANALYSIS 20728-A

Client:

Douglas Partners
96 Hermitage Rd
West Ryde

NSW 2114

Attention: David Walker

Sample log in details:

Your Reference: 45679, Chatswood

No. of samples: Additional Testing on 1 Soil
Date samples received: 04/07/08

Date completed instructions received: 11/07/08

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: 18/07/08
Date of Preliminary Report: Not Issued
Issue Date: 16/07/08

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

Tests not covered by NATA are denoted with *,

Results Approved By:
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Client Reference: 45679, Chatswoed

Metalsin TCLP
Our Reference: UNITS 20728-A-9
Your Reference [ - 6/0.6-1.2
Typeofsample | —eeeemeeeeee Soil
Date extracted - 14/07/2008
Date analysed - 16/07/2008
pH of soil for fluid# determ. pH units 7.80
pH of soil for fluid # determ. (acid) pH units 1.40
Extraction fluid used - 1
pH of final Leachate pH units 5.00
Leadin TCLP mag/L 0.1
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Client Reference: 45679, Chatswood

Method ID Methodology Summary
EXTRACT.7 Toxicity Characteristic Leaching Procedure (TCLP).
Metals.20 Determination of various metals by ICP-AES.
ICP-AES
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Client Reference:

45679, Chatswood

QUALITY CONTROL UNITS PQL METHOD Blank | Duplicate Sm# Duplicate results Spike Smi Spike %

Recovery

Metals in TCLP Base Il Duplicate Il %RPD

Date extracted - 14/7/08 INT] INT] LCS-W1 14/7108%

Date analysed - 16/07/0 [NT] [NT] LCS-W1 16/07/08%

B
Lead in TCLP mgiL 0.03 Metals.20 <0.03 INT] [NT] LCS-W1 100%
ICP-AES
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Client Reference: 45679, Chatswood

Report Comments:

Asbestos was analysed by Approved Identifier: Not applicable for this job

INS: Insufficient sample for this test NT: Not tested PQL: Practical Quantitation Limit
RPD: Relative Percent Difference NA: Test not required LCS: Laboratory Control Sample
NR: Not requested <: Less than >: Greater than

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 solvenis 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 (Lahoratory Control Sample); This comprises either a standard reference material or a control mafrix (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:

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

SVOC and speciated phenols.
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