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Lend Lease Circular Quay - Tank Stream Conservation Report

1.

Introduction

Coffey Geotechnics Pty Ltd (Coffey) has carried out a Tank Stream conservation study for the
proposed Lend Lease Circular Quay (LLCQ) redevelopment at 174-182 George Street and 33-35 Pitt
Street, Sydney. The Tank Stream is located adjacent to the Pitt Street boundary of the proposed
LLCQ redevelopment site. In this location, the Tank Stream is conveyed in a brick-lined tunnel
approximately 2.1 m high.

This assessment report was prepared in support of the Planning Proposal submission for the LLCQ
project to be lodged by Lend Lease with the City of Sydney.

The objectives of this study were to:

2.

Review historical research materials (research undertaken by others) provided by an
archaeologist appointed by Lend Lease that sets out the nature and location of the Tank
Stream adjacent to 33-35 Pitt Street (including both the stone drainage channel and the
oviform drainage channel)

Develop a geotechnical model of the Tank Stream adjacent to 33-35 Pitt Street that considers
the Tank Stream location, tunnel construction and dimensionality in the context of the
proposed LLCQ redevelopment

Develop Tank Stream-specific conservation engineering criteria considered appropriate to
address vibration, deflection, differential settlement (including “twist”), clearance, groundwater
fluctuation and other engineering impacts that would need to be satisfied during adjacent
LLCQ redevelopment works at 33-35 Pitt Street so as to reduce the risk of detrimental
impacts on the Tank Stream both during and post the proposed redevelopment works

Develop a retention system concept design for the portion of the proposed LLCQ basement
adjacent to the site boundary at 33-35 Pitt Street that lies adjacent to the Tank Stream which
can be constructed utilising industry-standard design and construction techniques such that
the conservation engineering criteria developed above will be satisfied both during and post
the proposed redevelopment works.

Proposed Redevelopment

A Planning Proposal submission for the LLCQ project will be lodged by Lend Lease with the City of
Sydney. The purpose of the LLCQ Planning Proposal submission is to facilitate the lodgement of a
development application for the LLCQ scheme in 2016.

The Planning Proposal relates to the land parcels listed in Table 1 and shown in Figure 1.

Coffey
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Table 1: Land Parcels Covered by the Planning Propo  sal

Informal Title Address Lot and DP Ownership
The Pitt Street 33-35 Pitt Lot 7 DP 629694 Lend Lease (Circular Quay) Pty Ltd
Street
Property
The George 182 George Lot 182 DP 606865 | Lend Lease (Circular Quay) Pty Ltd
Street Property Street
Jacksons on 174-176A Lot 181 DP 606865 | Lend Lease Development is the owner of
G George Jacksons on George
eorge
Street
Mirvac Triangle Part of 200 Lot 1 in DP 69466 Mirvac owns the land. Mirvac will transfer
George and Lot 4 in DP the new Lot 2 to the City of Sydney who
Street 57434. The part of | will then transfer to Lend Lease in return

development
site

these Lots to which
the Planning
Proposal relates is
referred to as Lot 2
in the draft plan of
subdivision dated
13 November 2012
(Issue 7) contained
in the executed
VPA between the

for an equivalent area of completed public
realm

City of Sydney and
Mirvac
Crane Lane Crane Lane Lot1 and 2 in DP City of Sydney
including walkway | extending 880891. Lot 1 is in
(aerial bridge) east from stratum above Lot
George St, 2
then north to
Rugby Place
Rugby Club Rugby Place | Lot 180 DP 606866 | Wanda One Sydney Pty Ltd

(Optional Site)

Coffey
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Figure 1: Land Parcels Covered by the Planning Prop
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Lend Lease Circular Quay - Tank Stream Conservation Report

The LLCQ site is located towards the northern end of Pitt Street, bounded to the south by Underwood
Street, to the north by Rugby Place and to the west by George Street. There are existing multi-storey
developments adjacent to the site’s northern, southern and western boundaries.

The 33-35 Pitt Street site (the land parcel closest to the Tank Stream) is presently occupied by a
three-storey brick building with a partial single basement level fronting Underwood Street and a
multi-storey (12 level) concrete and glass building fronting Pitt Street.

Figure 2 shows the footprint of the proposed LLCQ development and the location of the Tank Stream.

The LLCQ scheme contemplates:

« Demolition of existing commercial office buildings at both 182 George Street and 33-35 Pitt
Street (and possibly Rugby Club), including the removal and disposal of hazardous materials
(where relevant)

« The retention, modification and adaptive reuse of Jacksons on George

» Site preparatory works including (where relevant):

(0]

(o]

(o]

(0]

The erection of hoardings and overhead protection structures
Remediation of contamination
Undertaking of archaeological investigation and protection works

Augmentation and diversion of existing infrastructure services

« The erection of a commercial office tower up to 248 m in height, up to 70,000 m® of gross
floor area, and approximately three basement levels

» Delivery of new public realm consisting of a public plaza on George Street and new
interconnecting laneway extensions between Underwood Street and Rugby Place

« The construction of shared laneway and plaza retail for the purpose of activating the new
public realm

» Internal traffic amendments to Rugby Place.

Coffey
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Figure 2: Location of Tank Stream Curtilage in Vici  nity of 33-35 Pitt Street

3. Review of Historical Research Materials

Coffey has reviewed historical research materials (undertaken by others and provided by an
archaeologist appointed by Lend Lease) that sets out the nature of Tank Stream adjacent to 33-
35 Pitt Street, including the construction, location, depth and material composition of the Tank
Stream.

Coffey has reviewed the following information (provided by Lend Lease):

« Godden Mackay Logan Heritage Consultants, One Alfred Street Redevelopment — Heritage
Impact Statement and Archaeological Assessment, Report prepared for Valad Fields Trust,
November 2010

« Casey & Lowe Pty Ltd Archaeology and Heritage, Tank Stream Issues, 33-35 Pitt Street,
Sydney, Report for Lend Lease, September 2013

« Sydney Water Corporation Limited, Tank Stream Conservation Management Plan, January
2005

Coffey
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« A drawing by Rygate & Company Surveying Pty Limited - Plan Showing Title Boundaries of
Land Bounded by George, Alfred, Pitt and Dalley Streets, Reference no. 74697, dated 3
March 2011 (and Drawing Reference 75585, dated 2 November 2012)

« A drawing (OCP 138) by Sydney Sewerage Works of the Tank Stream (held by Sydney
Water), showing the route of the Tank Stream, and dated 10 June 1878

« A drawing (OCP 267) of the Deviation of the Tank Stream Drawing by Sydney Sewerage
Works (held by Sydney Water), showing route and sections of the Tank Stream, and dated 18
July 1878

« A Dial Before You Dig plan by Sydney Water Corporation showing the route of the Tank
Stream, produced 11 July 2011

« A drawing showing Relative Value of Levels — Primary Reference Station, issued by the
Metropolitan Water Sewerage and Drainage Board of Sydney (drawing no. WBS1623), dated
24 February 1982

« A sewer snake camera photograph of the Tank Stream in a section between access
chambers AC7 and ACA4.

The above information is provided in Appendix A (with the exception of the photograph which is
presented below in Figure 4).

3.1. Description of the Tank Stream

The Tank Stream was the name given to a fresh watercourse which originally drained a catchment
within the modern Sydney CBD, with the primary watercourse running northwards from the present-
day Hyde Park to its termination in Sydney Harbour at the present-day Circular Quay.

The Tank Stream provided an important water source for the early European settlers of Sydney. With
time, however, the watercourse became fouled with sewerage and rubbish, essentially converting it to
an open sewer (Godden Mackay Logan Heritage Consultants, 2010). The natural channel was
progressively enclosed with a stone and/or brick semi-circular drain from the 1840’s through to the
1870’s. Sections of the drain were redeveloped throughout the 1900’'s (and in 2000) with
concrete/steel piping or boxes.

Over the sections of the Tank Stream adjacent to 33-35 Pitt Street, the Tank Stream is reported to
have been constructed in two stages (Casey & Lowe Pty Ltd Archaeology and Heritage, 2013):

« Construction of a stone drainage channel during the 1850’s
» Construction of brick oviform profile circa 1878 within the stone drainage channel.

Sections of the Tank Stream vary in profile and the nature of construction materials used to build the
drainage structure.

Sydney Sewerage Works drawings (listed above) show that, adjacent to 33-35 Pitt Street, the
alignment of the Tank Stream was diverted in the 1870’s from its original watercourse path located
along immediately west of Pitt Street to an alignment that lies within Pitt Street. The stone drainage
channel from the 1850’s construction (located immediately west of Pitt Street) was filled and covered
over during the realignment works. The nature of the fill is unknown.

Coffey
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3.2. Tank Stream Curtilage and Heritage Status

The Tank Stream was listed on the NSW State Heritage Register in 1999. Coffey understands that
the heritage protection is associated with the operational portion of the Tank Stream which, in the
vicinity of 33-35 Pitt Street, relates to the oviform drainage channel but not the stone drainage
channel (Casey & Lowe Pty Ltd Archaeology and Heritage, 2013).

The Tank Stream curtilage is 3 m from all surfaces (Casey & Lowe Pty Ltd Archaeology and Heritage,
2013) of the operational Tank Stream. Developments within 10 m of the Tank Stream structure should
be approved by a suitably qualified structural engineer (Casey & Lowe Pty Ltd Archaeology and
Heritage, 2013). Activities that may impact the operational Tank Stream within a 3 m buffer zone
(which extends form the outer face of the fabric of the operational Tank Stream) requires approval
under the Heritage Act 1977.

In the vicinity of 33-35 Pitt Street, the stone drainage channel is no longer in use and the operational
portion of Tank Stream structure is limited to the oviform channel.

Over the northern portion of the Tank Stream adjacent to 33-35 Pitt Street, the stone drainage
channel lies within the operational (oviform channel) Tank Stream curtilage and is therefore
considered part of heritage protected structure (Casey & Lowe Pty Ltd Archaeology and Heritage,
2013). However, over the southern portion of the Tank Stream adjacent to 33-35 Pitt Street, the stone
drainage channel lies outside the operational (oviform drainage channel) Tank Stream curtilage and it
is not clear whether this portion of the structure is heritage protected.

For the purposes of this report, both the oviform drainage channel and the stone drainage channel are
considered to be heritage protected.

The proposed basement wall is located at distances of up to 6 m beyond the Tank Stream curtilage.

3.3. Location of Tank Stream in Vicinity of Site

The alignment of the brick oviform drainage channel varies between the northern and southern
boundary of 33-35 Pitt Street. To the north, the brick oviform drainage channel was constructed within
the stone drainage channel, but to the south it was constructed to the east of the stone drainage
channel.

The locations of both the stone drainage channel and the brick oviform drainage channel in the
vicinity of 33-35 Pitt Street are shown in Figure 2. The location of the brick oviform drainage channel
is consistent with Sydney Water Corporation’s Dial Before You Dig Plan (11 July 2011). Sydney
Water Corporation’s Dial Before You Dig Plan (11 July 2011) does not show the location of the stone
drainage channel. The location of the stone drainage channel is consistent with that shown in Sydney
Sewerage Works drawing (OCP 267), dated 18 July 1878.

Sydney Water Corporation Limited (2005) reports that the section of the oviform drainage channel
running to the east of the 33-35 Pitt Street property is the section between access chamber ACA4,
located in Pitt Street some 25 m south of the site boundary, and the Interception Chamber, located in
Pitt Street some 25 m north of the northern site boundary.

A number of active and disused inlets enter the oviform drainage channel, forming tributaries to the
main channel. Sydney Sewerage Works drawing (OCP 267), dated 18 July 1878, shows a drainage
outlet running down Underwood Street, connecting to the oviform drainage channel in Pitt Street. This
is also shown on Figure 2. Sydney Water Corporation Limited (2005) does not provide information in
relation to this particular tributary. Sydney Water Corporation’s Dial Before You Dig Plan (11 July
2011) does not show this drainage tributary. The tributary shown on Sydney Sewerage Works
drawing OCP 267 is shown as being narrower than the Tank Stream. The shape and construction

Coffey
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materials of the tributary structure are unknown. The materials are likely to comprise a brick oviform
structure constructed during the realignment works during the 1870’s.

The distance of the Tank Stream from the proposed basement walls has been estimated considering
multiple drawings. Conceptual basement architectural drawings developed by Lend Lease (see
Appendix B) for the Lend Lease Circular Quay redevelopment, Sydney (Drawing References
APDG_ASK150 to APDG_ASK152, dated 14 November 2012) show the location of the proposed
basement walls.

The location of the oviform drainage channel is shown on Sydney Water Corporation’s Dial Before
You Dig Plan (11 July 2011) and on the drawing prepared by Rygate & Company Surveying Pty
Limited showing land title boundaries. The location of the stone drainage channel is only shown on
Sydney Sewerage Works drawing (OCP 267), dated 18 July 1878.

The distance of the Tank Stream structure from the proposed redevelopment is assessed to be as
follows:

« The edge of the oviform drainage channel lies approximately 6 m from the edge of the
proposed basement piled wall at the north eastern corner of the site (based on Sydney Water
Corporation’s Dial Before You Dig Plan, 11 July 2011; this distance is consistent with the
drawing developed by Rygate & Company Surveying Pty Limited)

 The edge of the oviform drainage channel lies approximately 9 m from the edge of the
proposed basement piled wall at the south eastern corner of the site (based on Sydney Water
Corporation’s Dial Before You Dig Plan, 11 July 2011; this distance is consistent with the
drawing developed by Rygate & Company Surveying Pty Limited)

« The edge of the stone drainage channel lies approximately 4 m from the edge of the
proposed basement piled wall at the north eastern corner of the site (based on Sydney
Sewerage Works drawing OCP 267, dated 18 July 1878)

« The edge of the stone drainage channel lies approximately 3 m from the edge of the
proposed basement piled wall at the south eastern corner of the site (based on Sydney
Sewerage Works drawing OCP 267, dated 18 July 1878)

« The edge of the tributary channel located in Underwood Street generally lies approximately 3
m from the edge of the existing development at 33-35 Pitt Street over the southern side of the
site. The distance between the tributary and the basement wall of the redevelopment will
similar.

3.4. Shape, Dimensions and Construction Materials o f
Tank Stream in Vicinity of Site

The brick oviform profile in the vicinity of 33-35 Pitt Street is reported to be similar to the brick oviform
profile in other sections of the Tank Stream (e.g., between access chambers AC35 and AC34). The
base of the brick oviform in this section is reported to comprise a “flat bottom of terracotta elements”
(Sydney Water Corporation Limited, 2005).

Sydney Water Corporation Limited (2005) report that, along the section of the Tank Stream adjacent
to 33-35 Pitt Street, the rendered brickwork of the oviform is in ‘good’ condition and the terracotta
bottom channel is in ‘fair’ condition.

Sydney Sewerage Works Deviation of the Tank Stream Drawing (1878) shows the stone drainage
channel as some 3.8 m wide and 1.8 m high, with a wall approximately 0.4 m thick. The brick oviform

Coffey
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profile at the location of access chamber AC4 is shown to possess an internal height of 1.66 m, an
internal width of 1.12 m, and a wall thickness of 0.23 m. Based on this drawing, the height of the
terracotta base is approximately 0.23 m.

Mclllwraith (1951) reports that the brick oviform profile generally has different dimensions to those
nominated by Sydney Water Corporation Limited (2005): an internal height of 1.37 m and an internal
width of 0.91 m. The thickness of the wall is not nominated by Sydney Water Corporation Limited
(2005) over these sections but, if consistent with the brick oviform profile between access chambers
AC35 and AC34, it is expected to be approximately 0.23 m thick.

Sydney Water Corporation Limited (2005) report that the brick oviform profile has an internal height of
1.22 m and an internal width of 0.81 m.

Table 1 provides a summary of the reported dimensions of the Tank Stream adjacent to 33-35 Pitt
Street.

Table 1: Summary of Reported Dimensions of Tank Str  eam Adjacent to 33-35 Pitt Street

Stone Drainage Channel

. Wall
Location Height _Total Thickness Reference
(m) Width (m)
(m)
Immediately south of Sydney Sewerage Works
the Interception 1.81 3.02 0.37 Deviation of the Tank Stream
Chamber Drawing (1878)
Oviform Drainage Channel
Internal Internal Wall
Location Height . Thickness Reference
Width (m)
(m) (m)
Sydney Sewerage Works
ﬁtciccess chamber 1.66 1.12 0.23 Deviation of the Tank Stream
Drawing (1878)
i i i 0.23
Typical brick oviform 1.37 0.01 Mclliwraith (1951)
profile (assumed)
Between access
chamber AC4 and Sydney Water Corporation Limited
the Interception 1.22 0.81 Not reported (2005)
Chamber

Assuming the oviform drainage channel adjacent to 33-35 Pitt Street is consistent with the profile
reported for access chamber AC4, the total height of the oviform drainage channel in the vicinity of
the site is approximately 2.1 m (internal height + wall thickness at top + terracotta base thickness) and
the total width is 1.6 m. The larger dimensions are expected to represent a more sensitive structure
and have been adopted here to provide a conservative basis for development of conservation
engineering criteria.

Coffey
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Figure 3 presents the shape of the Tank Stream adjacent to 33-35 Pitt Street considering these
dimensions. Note that as the alignment of the oviform drainage channel runs south, it shifts
increasingly to the east, such that it ultimately lies outside the stone drainage channel.

Figure 4 shows a photograph, captured by a sewer snake camera, from inside the oviform drainage
channel between access chambers AC7 and ACA4.

Figure 5 shows a recovered section of the oviform drainage channel on display at the General Post
Office building in Sydney. The brickwork and terracotta base may be seen in the recovered section,
and is likely similar to the oviform drainage channel adjacent to 33-35 Pitt Street.

The dimensions of the Tank Stream tributary channel located in Underwood Street are unknown.

3.8m

v

04m
<—>

STONE

Figure 3: Shape, Dimensions and Construction Materi  als of Tank Stream in the Vicinity of
33-35 Pitt Street
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Figure 4: Photograph Taken Inside the Tank Stream D  rainage Structure Between Access
Chambers AC7 and AC4
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Figure 5: Photograph of Section of the Oviform Tank Stream With Terracotta Base on Display
at the General Post Office, Sydney (image from Case vy & Lowe Pty Ltd Archaeology and
Heritage, 2013)
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3.5. Invert Level of Tank Stream in Vicinity of Sit e

In order to understand the potential impacts of the proposed development on the Tank Stream, and to
develop a basement retention concept design that reduces the risk of adverse impacts to the Tank
Stream, it is important to identify the location of the Tank Stream in relation to the proposed
development. The invert level of the Tank Stream identifies the vertical location (elevation) of the
Tank Stream.

Sydney Sewerage Works drawing (OCP 267), dated 18 July 1878, shows the invert level of the
oviform drainage channel (at the corner of Underwood Street and Pitt Street, and on the southern side
of the Interception Chamber) at approximately 2.4 m below ground level. The invert level of the stone
drainage channel at the southern end of the site (where it is located to the west of the oviform
drainage channel) is unknown, but is expected to be consistent with the invert level of the oviform
drainage channel.

The Mean High Water Level shown on the Metropolitan Water Sewerage and Drainage Board
drawing listed above is 0.5 m AHD (standard mean sea level defined by tide gauge at Fort Denison in
1897 is at 0.055 m AHD). This is consistent with the Mean High Water Mark of 0.554 m AHD supplied
by the Manly Hydraulic Laboratory in approximately 2004 (Clerke, 2004). Assuming the High Water
Mark datum on the 1878 Sydney Sewerage Works drawing (OCP 267) drawing is 0.5 m AHD, the
invert level of the oviform drainage channel is approximately 0.4 m AHD at the location of access
chamber AC4, and approximately 0.25 m AHD at the location of the Interception Chamber. The
drawing indicates that the gradient of the invert level is approximately 0.5% between the access
chamber AC4 and the Interception Chamber, with a fall in invert level of approximately 0.3 m over that
distance (consistent with the calculated elevations).

The Lend Lease Plan Drawing Showing Details and Levels for No. 180-182 George Street and No.
19-31 Pitt Street (Drawing Reference 75585 prepared by Rygate & Company Surveying Pty Limited,
dated 2 November 2012) shows the manhole cover level of the Tank Stream Interception Chamber at
approximately 2.5 m AHD. Assuming the 1878 ground surface level is consistent with the modern
ground surface level at that location, the 1878 Sydney Sewerage Works drawing (OCP 267) indicates
that the invert level of the Tank Stream at the Interception Chamber is 0.0 m AHD. This elevation is
approximately 0.1 m higher than that calculated above using the alternative datum source.

Based on the above assessment, the invert level of the oviform drainage channel in the vicinity of 33-
35 Pitt Street is considered to be approximately 0.4 m AHD adjacent to the south eastern corner of
the site (interpolated between the elevation at access chamber AC4 and the Interception Chamber)
and approximately -0.1 m AHD adjacent to the north eastern corner of the site. However, as the
estimation of these levels is based on historical drawings that Sydney Water cannot endorse as
correct or up-to-date, there is uncertainty in the estimated levels.

Coffey
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4. Geotechnical Model

Coffey developed a geotechnical model of the site based on available geological information (for an
up-to-date version, see Coffey reference GEOTLCOV24730AA-AT, 17 October 2013). This section
presents the geotechnical model.

4.1. Geology

The 1:100,000 Sydney Geological Sheet indicates the site is situated in the vicinity of the boundary
between fill, estuarine alluvium and Hawkesbury Sandstone, described on the geological sheet as
follows:

»  Fill: dredged estuarine sand and mud, demolition rubble, industrial and household waste
» Alluvium: silty to peaty quartz sand silt and clay with common shell layers
e Sandstone: medium to coarse grained with minor shale and laminite lenses.

A plan of near vertical structural geological features in the CBD by Pells et al (2004) indicates the site
is remote from mapped structural features such as major fault zones or igneous intrusions. The
nearest mapped features are:

e The Pittman LIV dyke (a near vertical structure, often weathered to clay), mapped
approximately 70 m to the south of the site, trending generally east to west

e The GPO Fault Zone (typically highly weathered sandstone with near vertical parallel shear
zones, clay infilled joints, with some seepage), is mapped approximately 250 m east of the
site, trending approximately north-north east to south-south west.

Sandstone bedrock within the Sydney CBD typically follows a dominant NNE trending sub-vertical
joint set, with a less dominant joint set observed running perpendicular to the dominant joint set.

4.2. Available Geological Information

Coffey developed a geotechnical model of the site based on the following information:

» Coffey’s local experience, including the following sites:
0 190 George Street, 200 George Street and 4 Dalley Street
o Pitt Street Hotel
0 Electricity Substation at 16 Dalley Street.

« Report by Northrop Consulting Engineers Pty Ltd, Proposed Site Redevelopment, 19-31 Pitt
Street, Sydney, Advice on Basement Construction in Relation to Impacts on the Tank Stream,
9 August 2010

» Geotechnical reports for the former development at 33-35 Pitt Street by Jeffery and
Katauskas Pty Ltd:

0 “Foundation Investigation form Proposed Commercial Development” 33-35 Pitt
Street, Sydney. Report Ref: 1836, dated 12 October 1981

Coffey
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0 “Additional Borehole at Column C72 Location” 33-35 Pitt Street, Sydney. Report Ref
1836, dated 8 February 1982

0 A plan and five borehole logs, drilled at 6-8 Underwood Street, Sydney. (No reduced
level information is understood to be available for the boreholes drilled at 6-8
Underwood Street. We have estimated a surface level of 2.5 m AHD for all five
boreholes at this site, using rock level correlation from the nearby borehole JBH3 and
considering that the holes were drilled with a truck mounted rig, so the ground level
was likely to be relatively level and somewhat similar to the road pavement level.)

0 A drawing provided by Lend Lease for a development at 19 Pitt Street dated 1968
showing borehole logs.

The above investigations indicate the site to be underlain by fill of variable thickness. The fill overlies
sandstone bedrock in the western portion of the site. Alluvial deposits overlie sandstone bedrock over
the eastern portion of the site.

The sandstone encountered at nearby sites (listed above) generally has sub-horizontal bedding with
dips of up to 10°, with some cross bedding within the sandstone units of about 5° to 30°. Defects in
more competent rock (Class Il sandstone or better) are typically spaced at 0.3 m to 1.0 m, except
where shear zones/crushed zones are present. Clay seams may be encountered but are typically less
than 10 mm to 15 mm thick.

Groundwater levels measured in previous investigations vary between -0.4 m AHD and 0.2 m AHD.
Groundwater is likely to be encountered within the Unit 1 Fill (that has been placed to raise site levels
from what was probably low lying swampy ground) and the Unit 2 Alluvium. Groundwater may also be
encountered within the bedrock in joints and bedding partings. Changes in groundwater level due to
rainfall are also possible.

Table 2 presents the inferred stratigraphy at the site based on the available information. The units are
defined in terms of their origin and rock mass characteristics based on the system by Pells et al
(1998).

Table 2: Geotechnical Units

Geotechnical Unit General Description Estimated Th ickness
1. Fill * Fill comprised of variable sand, gravel and 15mto5m
boulders, clay and construction materials
2. Alluvium/Marine * Silty and sandy clay 1mto3m
Deposits * Typically soft to firm
 Containing occasional shell beds
3a. Sandstone Class * Moderately weathered 1mto2m
IV and Class lli » Medium to high strength but containing clay
seams and defects
3b. Sandstone Class « Slightly weathered to fresh Unproven
Il or Stronger * High strength P
» Moderately to widely spaced defects
Coffey
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Figure 6 shows the interpreted ground surface level and Figure 7 presents the inferred elevation of
the base of the Fill. Figure 8 shows the inferred top of Class Ill/IV Sandstone. The top of Class Il
Sandstone is assumed to be consistently one metre below that of Class IlI/IV Sandstone.
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Figure 6: Inferred Elevation of Ground Surface (con  tours show elevation in metres AHD)
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Figure 8: Inferred Elevation of Top of Class Ill/lV  Sandstone (contours show elevation in
metres AHD)

Figure 9 shows a plan of the site and the location of the three cross sections shown in Figures 10
and 11, which illustrate the geological profile at the site in the vicinity of the Tank Stream.
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Figure 10: Cross Section A-A’ Showing Geological Pr  ofile and Tank Stream Adjacent to the
Proposed Basement Wall
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5. Conservation Engineering Criteria

The risk associated with works commensurate with the proposed redevelopment is that it may cause
ground vibration and induce ground settlements that may impact on the Tank Stream drainage
structure are discussed in this section.

Sydney Water Corporation Limited (2005) does not provide nominated conservation engineering
criteria for vibration, deflection, differential settlement, clearance, groundwater fluctuation and other
engineering impacts for the Tank Stream.

At the request of Lend Lease, Coffey has developed preliminary thresholds for vibration, deflection,
settlement and groundwater fluctuations. These thresholds represent conservation engineering
criteria beyond which potential impact to the Tank Stream is possible.

5.1. Vibration

Currently there exists no Australian Standard for assessment of structural building damage caused by
vibrational energy. In terms of the most recent relevant vibration damage goals, Australian Standard
AS 2187: Part 2- 2006 ‘Explosives - Storage and Use - Part 2: Use of Explosives recommends the
frequency-dependent guideline values and assessment methods given in British Standard BS 7385
Part 2: 1993 Evaluation and Measurement for Vibration in Buildings Part 2 as they “are applicable to
Australian conditions”.

The British Standard sets guide values for building vibration based on the lowest vibration levels
above which damage has been credibly demonstrated. These levels are judged to give a minimum
risk of vibration-induced damage, where minimal risk for a named effect is usually taken as a 95%
probability of no effect. Sources of vibration that are considered in the Standard include demoalition,
blasting, piling, ground treatments (e.g., compaction), construction equipment, tunnelling, road and
rail traffic and industrial machinery.

The British Standard discusses levels at which ‘cosmetic’, ‘minor* and ‘major‘ categories of damage
might occur. The suggested limits (guide values) are for transient vibration to ensure minimal risk of
cosmetic damage to residential and industrial buildings. The British Standard states that underground
structures “are known to sustain higher levels of vibration” than above-ground structures, and are
“very resistant to damage unless in very poor condition”. The vibration guide values set by the British
Standard for above-ground structures are therefore considered reasonable for below-ground
structures.

The British Standard recommends that the peak particle velocity (as measured at the base of the
structure) be used to quantify vibration. The damage criteria specified for un-reinforced or light framed
structures (e.g., residential or light commercial buildings) are as follows:

« 15 mm/s at 4 Hz, increasing to 20 mm/s at 15 Hz

e 20 mm/s at 15 Hz, increasing to 50 mm/s at 40 Hz and above (with maximum displacement of
0.6 mm not to be exceeded).

These values relate to transient vibrations and to low rise buildings. Continuous vibration can give rise
to dynamic magnifications due to resonances, and may need to be reduced by up to 50%.
Rockbreaking/hammering and sheet piling activities are considered to have the potential to cause
dynamic loading in some structures and it may therefore be appropriate to reduce the transient values
by 50%.

For most construction activities involving intermittent vibration sources such as rockbreakers, piling
rigs, vibratory rollers and excavators, the predominant vibration energy occurs at frequencies greater

Coffey
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than 4 Hz (and usually in the range of 10 Hz to 100 Hz) and may cause dynamic loading. On this
basis, a conservative vibration damage screening level of 7.5 mm/s can be adopted based on the
British Standard.

The German Standard DIN 4150 — Part 3 — Structural Vibration in Buildings — Effects on Structures
provides recommended maximum levels of vibration that reduce the likelihood of building damage
caused by vibration. This Standard presents recommended maximum limits over a range of
frequencies measured in any direction at the foundation or in the plane of the uppermost floor.

In particular, the Standard presents minimum ‘safe limits’ of vibration (as measured at the foundation)
for sensitive structures (such as historical structures with preservation orders) of:

« 3 mm/s at frequencies less than 10 Hz
» Between 3 mm/s and 8 mm/s at frequencies between 10 Hz and 50 Hz
« Between 8 mm/s and 10 mm/s at frequencies between 50 Hz and 100 Hz.

In accordance with the German Standard Group 3 type of structure, a vibration trigger level of 3 mm/s
at the heritage structure building is considered appropriate as a trigger level threshold.

Considering both the German Standard and British Standard, a conservative vibration trigger level of
3 mm/s (the lower of the two trigger values) is recommended for the Tank Stream drainage structure.
This trigger level represents the threshold below which damage to the Tank Stream is unlikely.

5.2. Strain, Deflection and Differential Settlement  /Tilt

Currently there exists no Australian Standard that discusses strain, deflection or settlement criteria
below which damage to in-ground masonry structures is unlikely, and the literature is limited in this
area.

Burland and Wroth (1975) is widely adopted for the assessment of potential damage to masonry
buildings due to excavation-induced movements, and the Australian Standard AS2870-2011 on
Residential Slabs and Footings provides similar descriptions of damage and a similar classification
system. Burland and Wroth (1975) provides a basis from which protection criteria may be developed
for in-ground masonry structures.

Cracking in masonry walls and finished usually results from tensile strain. The classification system
developed by Burland and Wroth (1974) nominates that a negligible category of damage constitutes
hairline cracks of less than about 0.1 mm thickness. They observed that visible cracking occurred at
strains of between 0.05% and 0.1% in a variety of brickwork and blockwork.

Boscardin and Cording (1989) developed an interaction relationship between potential categories of
damage and angular distortion and horizontal strain (for hogging deformation with a length to height
ratio equal to one). They assigned limiting tensile strains that corresponded to the classification
system developed by Burland and Wroth (1974). The nominated limiting tensile strain for the
negligible category of damage was between 0% and 0.05%.

Boscardin and Cording (1989) assess that a ratio of horizontal strain to angular distortion of less than
a value of 0.44 falls within the negligible category of damage.

Burland et al (2007) classified a deflection ratio (sagging ratio) below approximately 1 in 600 as
causing “no damage”, based on a collation of observations of structural damage to buildings.

Note that Tank Stream’s tolerance levels to strain, deflection and differential settlement are
dependent on the condition of the material fabric of the Tank Stream. Sections of the Tank Stream
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exhibiting degradation of the material fabric may experience damage at lower thresholds than those
provided above.

5.3. Groundwater

Groundwater levels measured at the site vary between -0.4 m AHD and 0.2 m AHD. The water table
in the vicinity of the Tank Stream is expected to lie at elevations consistent with those measured.
Groundwater levels are therefore expected to be consistent with the base channel elevation of the
Tank Stream structure (within the Fill/Alluvium).

Drawdown of groundwater in the vicinity of the Tank Stream may cause ground settlement and should
therefore be minimised during construction.

Groundwater levels may have been lower in the past than those noted above. Since ground
settlement is induced when drawdown occurs at magnitudes greater than experienced in the past,
significant drawdown below existing measured groundwater levels may be required to induce ground
settlement beneath the Tank Stream.

Nevertheless, groundwater drawdown greater than 1 m has the potential to induce minor settlement.

Coffey
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5.4. Summary of Conservation Engineering Criteria

A summary of the Coffey-recommended conservation engineering criteria is provided in Table 3.

Table 3: Summary of Conservation Engineering Criter  ia
Recommended
tem Criteria LLCQ Relevant Criterion*
Type Redevelopment Standards/References (at the Tank
Works Stream Drainage
Structure)
1 Vibration Demolition, No Australian Standard Peak particle
baseme_nt _ British Standard BS 7385 Part 2: velocity of less
excavation, retention . than 3 mm/s
; i 1993 Evaluation and
system piling. Measurement for Vibration in
anchor installation o
Buildings Part 2
and new
infrastructure works German standard DIN 4150 —
Part 3 — Structural Vibration in
Buildings — Effects on Structures
2 Strain, Demolition, No Australian Standard Ratio of horizontal
deflection baseme.nt Refer to Burland and Wroth sFraln . to angular
and excavation and new . distortion of less
. . ) (1974, 1975), Boscardin and
differential infrastructure works . than 0.44
Cording (1989), Burland et al
settlement . .
il (2007) Tensile strain less
(tilt’) than 0.05%
Deflection ratio
(sagging ratio)
less than
approximately 1 in
600
3 Groundwater | Basement None Groundwater
fluctuation excavation, anchor drawdown less
installation and new than 1 m
infrastructure works
*Threshold above which impacts to the Tank Stream may occur.
Coffey
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5.5. Use of Conservation Criteria

Settlement and strain thresholds for in-ground masonry drainage structures are not available in the
Australian Standards or the literature. Surrogate thresholds have been developed based on widely
adopted thresholds for the assessment of potential damage to in-ground services and above-ground
masonry buildings due to excavation-induced movements.

The thresholds should be considered preliminary and may require revision based on additional
information (such as dilapidation survey data for the Tank Stream).

The conservation engineering criteria thresholds provided above have been developed for basement
retention concept design and Coffey recommends revision of those criteria as part of detailed design.
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6. Retention System Concept Design

The proposed development will involve the removal of existing localised basement slabs, and
excavation of fill, soil and rock below existing basement level. There is potential risk that such works
impact on the Tank Stream.

The following retention system concept design has been developed to minimise vibration and
instability risks to the Tank Stream during construction of the proposed development, such that the
nominated conservation engineering criteria can be achieved.

6.1. Demolition

Plant and equipment used in the demolition of existing slabs, footings and piles should not cause
vibrations of peak particle velocity greater than 3 mm/s at any location immediately adjacent to the
Tank Stream fabric.

Information relating to existing footings and piles at 33-35 Pitt Street are unknown. However, existing
foundations are expected to comprise pad footings and reinforced concrete piles. Demolition of
existing slabs, footings and piles should be conducted with lateral in-ground support in place. The
support should be equal or greater to that provided by the structure being demolished.

Coffey recommends a risk assessment be undertaken by a demolition contractor, and demolition
methodologies be adopted to reduce potential impact of demolition works on ground vibration and in-
ground structural support such that vibrations of peak particle velocity are less than 3 mm/s within the
Tank Stream curtilage. Coffey is satisfied that peak particle velocities can be managed accordingly
utilising industry standard demolition techniques.

6.2. Excavation

Bulk excavation of the soil units is unlikely to cause vibration beyond that of vehicle movements.
However, where excavation of the sandstone bedrock is required, careful consideration of the
excavation methods should be given prior to removal. Bulk excavation of the soils is likely to be
undertaken using a track mounted excavator equipped with a toothed bucket.

Archaeologists may remove soils within the site excavation using a dredge bucket at elevations above
the Tank Stream invert level.

Excavation of the sandstone bedrock should use methods chosen to limit vibrations. The Tank
Stream lies between circa 5 m to 8 m lateral distance from the proposed rock excavation area at the
site. Coffey’s experience with vibration due to rotary rock grinders and rock hammers (over 500 kg) in
Sydney sandstone indicate that a peak particle velocity of 3 mm/s or above can be experienced at
significantly greater distances than these (Hackney, 2002).

Coffey recommend the following excavation methods:

« Within 25 m lateral distance of the Tank Stream (i.e., within 22 m of the basement eastern
and southern walls) rock hammers over 1000 kg should not be used without vibration
monitoring coupled with an automated visual alarm apparent to the machine operator,
notifying the machine operator of any breach of vibration acceptance criteria which would
trigger an immediate cessation of works

« At lateral distances greater than 10 m of the Tank Stream (i.e., greater than 7 m from the
basement eastern wall, and within 7 m of the basement southern wall adjacent to the Tank
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Stream tributary in Underwood Street), rock hammers of up to 1000 kg may be used. Rock
hammers must only be used in conjunction with vibration monitoring coupled with an
automated visual alarm apparent to the machine operator, notifying the machine operator of
any breach of vibration acceptance criteria which would trigger an immediate cessation of
works

« At lateral distances within 10 m of the Tank Stream (i.e., within 3 m of the basement eastern
wall, and within 3 m of the basement southern wall adjacent to the Tank Stream tributary in
Underwood Street), rotary rock grinders and the use of rock saws or splitting should instead
be adopted.

Coffey is satisfied that the approach outlined above is manageable utilising are industry standard
excavation techniques.

6.3. Retention Concept Design

Drawing 1 presents the retention concept design. The proposed retention system can be installed
using industry standard techniques and is expected to achieve the conservation engineering criteria
listed in Table 3.

6.3.1. Secant Pile Wall

Coffey recommend a retention system that utilises a secant pile wall. The property boundary adjacent
to Pitt Street does not possess an existing basement, and the secant pile wall may be installed from
existing ground level.

Adoption of a secant pile wall will reduce vibration (relative to adoption of a sheet pile wall) during
construction. The secant pile wall will additionally provide groundwater cut-off in the fill/alluvium,
thereby reducing the groundwater drawdown in the vicinity of the Tank Stream and hence reducing
dewatering-induced ground settlement. Groundwater may seep through the head of the temporary
ground anchors in the basement wall, however industry standard measures can be taken to provide a
hydro-seal around anchor plates and bolts.

Coffey recommend that a pile capping beam be constructed prior to excavation. This will provide
increased rigidity in the retention structure during excavation, potentially reducing ground movement.
Coffey recommend (subject to future detailed design) provision of approximately 750 mm-diameter
reinforced concrete piles (along the Pitt Street frontage) constructed at 1100 mm centres. The piles
would form a secant pile wall along the site property boundary with Pitt Street. The secant pile wall
would be supported by up to three rows of temporary ground anchors (subject to future detailed
design) during construction and will be propped by the basement floor slabs in the long term. The
ground anchors can be co-ordinated to maintain a minimum clearance of approximately 4.5 m from
the Tank Stream.

Installation of the secant piles by cased Continuous Flight Auger (CFA) methods will reduce potential
ground vibrations during installation. Potential induced ground vibrations should be assessed by the
piling contractor and kept below a peak particle velocity of 3 mm/s at a lateral distance of 5 m from the
piling location. Piling works should be undertaken in conjunction with vibration monitoring coupled
with an automated visual alarm apparent to the machine operator, notifying the machine operator of
any breach of vibration acceptance criteria which would trigger an immediate cessation of works.

When assessing the dimensional constraints, allowance needs to be made for both horizontal and
vertical construction tolerances. The Australian Piling Code (AS2175) allows a tolerance of 4% in
relation to verticality but experienced piling contractors typically can construct piles to lesser values.
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Typically, cased CFA piles can be constructed with better control on verticality compared to uncased
piles.

6.3.2. Temporary Anchors

We understand that temporary ground anchors can be installed along the property boundary adjacent
to Pitt Street. Coffey recommend the installation of temporary anchors to provide basement retention
and reduce movement of ground adjacent to the proposed basements.

Anchors should be installed using a sacrificial casing to reduce ground vibrations during installation.
Potential induced ground vibrations should be assessed by the contractor and kept below a peak
particle velocity of 3 mm/s at a distance of 4.5 m from anchor boreholes. This can be achieved via
vibration monitoring coupled with an automated visual alarm apparent to the machine operator,
notifying the operator of any breach of vibration acceptance criteria which would trigger an immediate
cessation of works.

Locations of anchors along the basement face adjacent to Pitt Street is shown in Section A-A’ of
Drawing 1 and have been chosen to maintain safe separation distance between anchor holes and the
Tank Stream. The anchor configuration is as follows:

« Ten anchors installed in the top row at 2.2 m centres and at an elevation of approximately
2 m AHD

« Ten anchors installed in the middle row at 2.2 m centres and at an elevation of
approximately -0.5 m AHD

« Twenty anchors installed in the bottom row at 1.1 m centres and at an elevation of
approximately -2.5 m AHD.

A cross section through the proposed basement eastern wall showing the extent of the anchors
outside the property is shown in Section B-B’ of Drawing 1. The locations and orientations of the
anchors maintain a minimum clearance of approximately 4.5 m from the Tank Stream.

Similar configurations will be suitable for conditions over the southern basement wall adjacent to the
Tank Stream tributary in Underwood Street.

The anchors should be pre-stressed and be progressively tensioned as excavation progresses. The
temporary anchors will need to be installed at an angle of 60° from the horizontal, and possess four
strands within a 150 mm-diameter grouted hole with a minimum bond length of 4 m into Class I
sandstone.

6.3.3. Other Considerations

It is recommended practice that where bulk excavation extends into sandstone rock below the toe of a
retention system, a ledge is provided in front of the pile toe to reduce the possibility of localised failure
in the rock at the toe of the wall. We recommend that an allowance of 250 mm be made for this
ledge. This dimension may be reduced by the installation of rock bolts in the toe area to prevent
localised rock failure, though the rock bolt heads themselves may protrude some 150 mm if not
countersunk into the rock face. It is likely that rock bolting of the sandstone face below the retention
system will also be required and an allowance for rock bolt heads should be made also in these areas
of basement, though again these could be countersunk if necessary.

To provide adequate end bearing capacity and resistance to toe kick out during construction, we
recommend an allowance be made for the secant pile wall to be socketed at least 1.5 m into the
Class Il or better sandstone. This embedment requirement may be reduced at detailed design stage
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but is unlikely to reduce to less than 1 m. Use of steeply inclined anchors within Underwood Street
will result in larger axial forces being generated in the secant piles compared to those generated by
the less steeply inclined anchors installed elsewhere around the site perimeter. Given that the secant
piles will be socketed into Class Il or better sandstone, we consider the use of steeply inclined
temporary ground anchors does not pose a significant risk in terms of bearing capacity.

Due to the basement’'s geometry and its proximity to adjacent properties at the north western
basement corner, cross bracing will be required in this corner. Brace lengths are approximately 5 m,
and are shown in Drawing 1. Brace length may be increased in the case that the presence of
additional steelwork in these basement corners is acceptable during construction.

7. Detailed Retention Design and Construction

7.1. Detailed Retention Design

The above concept design is expected to meet the engineering conservation criteria developed above
for the Tank Stream (including the oviform drainage channel and the stone drainage channel).
Detailed assessment of ground movements induced by excavation under the proposed retention
system should be undertaken to confirm the suitability of the concept design.

In the case that ground movements in the vicinity of the Tank Stream are assessed to be significant,
detailed basement retention design may consider further design and construction methods to limit
ground deformation, including:

« Performing ground improvement (increasing the ground stiffness by grouting in ground
between the Tank Stream and the 33-35 Pitt Street basement)

» Reduced temporary anchor spacing and/or increased pre-stressing and pre-loading of
anchors.

7.2. Construction Monitoring

Coffey recommends the development and implementation of an instrumentation and monitoring plan
to validate excavation performance during construction, and to provide early warning of ground
movements.

Coffey also recommends a dilapidation survey and structural assessment (or review of existing survey
information) of the Tank Stream adjacent to 33-35 Pitt Street prior to commencing excavation.
Vibration monitoring should be carried out prior to excavation (to assess the existing vibrations
experienced by the Tank Stream) and during the proposed development works (to assess vibrations
induced by the works).

8. Conclusions

Coffey has reviewed historical research materials relating to the Tank Stream.

Sydney Water Corporation Limited (2005) does not provide nominated conservation engineering
criteria for vibration, deflection, differential settlement, clearance, groundwater fluctuation and other
engineering impacts for the Tank Stream.
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At the request of Lend Lease, Coffey has developed preliminary thresholds for vibration, deflection,
settlement and groundwater fluctuations. These thresholds represent conservation engineering
criteria beyond which potential impact to the Tank Stream is possible. Coffey is satisfied that,
provided the conservation engineering criteria are satisfied during the LLCQ redevelopment works,
there will be no detrimental impacts upon the Tank Stream.

Coffey has provided a concept design and discussed construction methods associated with that
design. Coffey considers that the developed conservation engineering criteria can be achieved by
utilising industry standard design and construction techniques in accordance with the concept design
and recommended construction methods provided, such that the Tank Stream does not experience
adverse impacts.
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9. Limitations

The assessments and recommendations presented in this report are based on limited information,
including limited geological data and unverified information in relation to the Tank Stream. Ground
conditions and the nature of built structures can vary over relatively short distances, and the
conclusions and recommendations of this report are relevant to the specific conditions noted herein.
As discussed in Section 5.5, limitations apply to the use of the engineering conservation criteria
developed in this report.

The attached document entitled “Important Information about your Coffey Report” provides additional
information on the uses and limitations of this report.
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Important information about your Coffey Report

As a client of Coffey you should know that site subsurface conditions cause more construction
problems than any other factor. These notes have been prepared by Coffey to help you
interpret and understand the limitations of your report.

Your report is based on project specific criteria

Your report has been developed on the basis of your
unique project specific requirements as understood
by Coffey and applies only to the site investigated.
Project criteria typically include the general nature of
the project; its size and configuration; the location of
any structures on the site; other site improvements;
the presence of underground utilities; and the additional
risk imposed by scope-of-service limitations imposed
by the client. Your report should not be used if there
are any changes to the project without first asking
Coffey to assess how factors that changed subsequent
to the date of the report affect the report's
recommendations. Coffey cannot accept responsibility
for problems that may occur due to changed factors
if they are not consulted.

Subsurface conditions can change

Subsurface conditions are created by natural processes
and the activity of man. For example, water levels
can vary with time, fill may be placed on a site and
pollutants may migrate with time. Because a report
is based on conditions which existed at the time of
subsurface exploration, decisions should not be based
on a report whose adequacy may have been affected
by time. Consult Coffey to be advised how time may
have impacted on the project.

Interpretation of factual data

Site assessment identifies actual subsurface conditions
only at those points where samples are taken and
when they are taken. Data derived from literature
and external data source review, sampling and
subsequent laboratory testing are interpreted by
geologists, engineers or scientists to provide an
opinion about overall site conditions, their likely
impact on the proposed development and recommended
actions. Actual conditions may differ from those inferred
to exist, because no professional, no matter how
qualified, can reveal what is hidden by

Coffey Geotechnics Pty Ltd ABN 93 056 929 483

earth, rock and time. The actual interface between
materials may be far more gradual or abrupt than
assumed based on the facts obtained. Nothing can
be done to change the actual site conditions which
exist, but steps can be taken to reduce the impact of
unexpected conditions. For this reason, owners
should retain the services of Coffey through the
development stage, to identify variances, conduct
additional tests if required, and recommend solutions
to problems encountered on site.

Your report will only give
preliminary recommendations

Your report is based on the assumption that the
site conditions as revealed through selective
point sampling are indicative of actual conditions
throughout an area. This assumption cannot be
substantiated until project implementation has
commenced and therefore your report recommendations
can only be regarded as preliminary. Only Coffey,
who prepared the report, is fully familiar with the
background information needed to assess whether
or not the report's recommendations are valid and
whether or not changes should be considered as
the project develops. If another party undertakes
the implementation of the recommendations of this
report there is a risk that the report will be misinterpreted
and Coffey cannot be held responsible for such
misinterpretation.

Your report is prepared for
specific purposes and persons

To avoid misuse of the information contained in your
report it is recommended that you confer with Coffey
before passing your report on to another party who
may not be familiar with the background and the
purpose of the report. Your report should not be
applied to any project other than that originally
specified at the time the report was issued.
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Important information about your Coffey Report

Interpretation by other design professionals

Rely on Coffey for additional assistance

Costly problems can occur when other design professionals
develop their plans based on misinterpretations
of a report. To help avoid misinterpretations, retain
Coffey to work with other project design professionals
who are affected by the report. Have Coffey explain
the report implications to design professionals affected
by them and then review plans and specifications
produced to see how they incorporate the report
findings.

Data should not be separated from the report*

The report as a whole presents the findings of the site
assessment and the report should not be copied in
part or altered in any way.

Logs, figures, drawings, etc. are customarily included
in our reports and are developed by scientists,
engineers or geologists based on their interpretation
of field logs (assembled by field personnel) and
laboratory evaluation of field samples. These logs etc.
should not under any circumstances be redrawn for
inclusion in other documents or separated from the
report in any way.

Geoenvironmental concerns are not at issue

Your report is not likely to relate any findings,
conclusions, or recommendations about the potential
for hazardous materials existing at the site unless
specifically required to do so by the client. Specialist
equipment, techniques, and personnel are used to
perform a geoenvironmental assessment.
Contamination can create major health, safety and
environmental risks. If you have no information about
the potential for your site to be contaminated or create
an environmental hazard, you are advised to contact
Coffey for information relating to geoenvironmental
issues.

Coffey Geotechnics Pty Ltd ABN 93 056 929 483

Coffey is familiar with a variety of techniques and
approaches that can be used to help reduce risks for
all parties to a project, from design to construction. It
is common that not all approaches will be necessarily
dealt with in your site assessment report due to
concepts proposed at that time. As the project
progresses through design towards construction,
speak with Coffey to develop alternative approaches
to problems that may be of genuine benefit both in
time and cost.

Responsibility

Reporting relies on interpretation of factual information
based on judgement and opinion and has a level of
uncertainty attached to it, which is far less exact than
the design disciplines. This has often resulted in claims
being lodged against consultants, which are unfounded.
To help prevent this problem, a number of clauses
have been developed for use in contracts, reports and
other documents. Responsibility clauses do not transfer
appropriate liabilities from Coffey to other parties but
are included to identify where Coffey's responsibilities
begin and end. Their use is intended to help all parties
involved to recognise their individual responsibilities.
Read all documents from Coffey closely and do not
hesitate to ask any questions you may have.

* For further information on this aspect reference should be
made to "Guidelines for the Provision of Geotechnical
information in Construction Contracts" published by the
Institution of Engineers Australia, National headquarters,
Canberra, 1987.
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Appendix A

Tank Stream Historical Research Information


























































































































































































































































































































