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Development Guidelines within the vicinity of Sydney Metro Network Line 1

1 Introduction

1.1 Metro Line 1 (SMN —Line 1)

Sydney Metro Network Line 1 (SMN Line 1) forms part of the Sydney Metro System
and is proposed to be procured in two stages. Stage 1 was previously referred to as
the CBD Metro and Stage 2 as the West Metro.

Broadly the CBD Metro consists of a corridor running between Rozelle and Central
and will be comprised of approximately 7 kilometres of electrified passenger railway
contained within twin driven tunnels, with six new underground stations along the
proposed alignment. The new underground stations are located at Central, Town Hall
Square, Martin Place, Barangaroo-Wynyard, Pyrmont and Rozelle with a safeguarded
station at White Bay. It will also include a train stabling and depot facility at the existing
Rozelle railway marshalling yard.

The West Metro (Stage 2) line will extend from the Central metro station generally
westward along Parramatta Road through the inner western suburbs passing through
key areas of Strathfield, Olympic Park and Parramatta before terminating at
Westmead.

The West Metro alignment consists of approximately 24.1 kilometres of twin
underground rail tunnels with 12 underground stations. The proposed stations are
Westmead, Parramatta, Rosehill, Silverwater, Sydney Olympic Park, Strathfield,
Burwood, Canada Bay, Five Dock, Leichhardt, Camperdown and Broadway-Sydney
University. An additional two stations at Leichhardt West and Annandale have been
proposed as safeguarded stations for future development. Provisions have also been
made for train stabling at Sydney Olympic Park and Westmead and a cavern refuge
siding near Sydney University.

1.2 Purpose of this Report

This document presents a broad outline of the proposed metro corridor physical Works
with associated protection zone,

The information contained in this report and associated drawings is not intended to be
exhaustive and is based on standard engineering guidelines that will apply to future
development above and close to the major underground elements of the planned
SMN- Line 1 Metro system; with particular reference to tunnels, crossover caverns,
cut-and-cover stations and cavern stations.

The aim of this document is to provide guidance for future development that will assist
owners, designers and builders of third party facilities to design, plan and perform work
along the SMN-1 Metro corridor. This information is intended to inform relevant parties
so as not to preclude future construction of the metro, In particular, this document
provides a basis for considering development applications by Sydney Metro and sets
the basis for agreements with developers.

By following these guidelines the structural integrity of future tunnel and station
structures will be protected. Potential impacts of future developments to the SMN-1
metro infrastructure will largely depend on such construction details as founding levels,
foundation loads, excavation details, site geology and the proximity of the proposed
development to the underground infrastructure.
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1.3 Definitions

The following definitions apply to these guidelines:

Central Business District

Protection Zone

Zone of Influence

First (1st) Reserve

Second (2") Reserve

Shallow Foundations

Deep Foundations

The ‘Protection Zone’ is defined as the corridor surrounding the future
SMN-Line 1 Metro which must not be directly encroached upon by any
future construction and is defined by the drawings contained in
Appendix B of this document.

The ‘Zone of Influence’ is defined as the corridor within which
construction activity may adversely affect the future SMN-1 Metro and is
defined by the drawings contained in Appendix B of this document.

The ‘First (1st) Reserve’ is the area within which loading from
developments has most potential to adversely impact the SMN-1 Metro
when constructed and is defined by drawings contained in the
appendices of this document.

The ‘Second (2”d) Reserve’ is the area within which development might
still have an impact, but to a lesser extent as compared with
development within the First (15t) Reserve and is defined on drawings
contained in the appendices of this document.

‘Shallow Foundations’ are generally defined as foundations that bear
onto the ground at a depth below surface level which is less than about
twice their overall width. This type of foundation includes isolated
spread footings, continuous strip footings and mat foundations.

‘Deep Foundations’ are generally defined as piles or drilled piers which
transmit a large portion of their supported load to competent soil or rock
at some depth below the structure.

Table 1.1
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2  Description of the SMN-Line 1 Metro

General

The Metro general arrangement is presented on the drawings attached to Appendix A
of this document. To supplement these drawings some description of the main
infrastructure components of the CBD and West Metro is provided in this section.

2.2

CBD Metro (Stage 1)

The CBD Metro consists of seven stations along the alignment, from Central Station to
Rozelle. These stations are:

2.3

Central Station — It is proposed that this station will be located under the car park
to the west of the existing Central Station concourse, east of Pitt Street. The
station will be formed by constructing a 100m long, cut and cover reinforced
concrete station box structure. The platforms will extend a further 32m at either
end of the box. These sections will be mined as single span caverns.

Town Hall Square Station — It is proposed that this station will be located directly
under Pitt Street, between Bathurst Street and Park Street, and above the Cross
City Tunnel structure. The station will be a single cavern mined tunnel that is
approximately 160m long, with a span of about 21m.

Martin Place Station — It is proposed to be located under Castlereagh Street, at the
intersection with Martin Place. The station will be a single cavern mined tunnel that
is approximately 160m long, with a span of about 21m.

Barangaroo-Wynyard Station — It is proposed to be located beneath Margaret
Street between Clarence Street and Sussex Street. The station will be a single
cavern mined tunnel that is approximately 160m long, with a span of about 21m.

Pyrmont Station — This station is proposed to span beneath Union Square
between Pyrmont Street and Mount Street. The station will be a single cavern
mined tunnel that is approximately 160m long, with a span of about 21m.

White Bay (future) Station — It is proposed that this station will be located adjacent
to the disused White Bay power station, near to the junction of Victoria Road and
Roberts Street. The station will be contained within a cut and cover constructed
reinforced concrete box structure.

Rozelle Station — The proposed location for this station is beneath Victoria Road
between Darling Street and Wellington Street. The station will be a single cavern
mined tunnel that is approximately 160m long, with a span of about 21m.

West Metro (Stage 2)

The West Metro comprises of 12 stations and two safeguarded stations along the
alignment from Westmead to Central Station. These stations are:

Westmead Station — It is proposed that this station will be located
beneath the existing T-way stop on Darcy Road. The station will be constructed
using the cut and cover method.

Parramatta Station — It is proposed that this station will be located in the Civic
Place site, a master-planned commercial and civic redevelopment, between
Parramatta Transport Interchange and Macquarie Street. The station will be
constructed using the cut and cover method.
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2.4

Rosehill Station- It is proposed that this station will be located to the west of James
Ruse Drive at the intersection of Weston Street immediately opposite Rosehill
racecourse. This station will be constructed using mined techniques (cavern) so as
not to impact upon James Ruse Drive..

Silverwater — It is proposed that this station will be at north of Carnarvon Street,
between Silverwater Road and Wetherill Street. Cut and Cover method is to be
used in the station construction.

Sydney Olympic Park — It is proposed that this station will be located adjacent to
the Aquatic Centre on the corner of Dawn Fraser Avenue and Olympic Boulevard.
Open cut method will be used for the station construction.

Strathfield — It is proposed that this station will be located to the north of the
CityRail station beneath Everton Road with direct access between rail systems.
This station will be constructed using the cut and cover method. Burwood — It is
proposed that this station will be located partly under the north eastern corner of
Burwood Park, partly under Burwood Road, and partly under land north of Meryla
Street. This station will be constructed using the cut and cover method.

Canada Bay- It is proposed that this station will be north of Parramatta Road
between Regatta Road and Harris Road and within an industrial development
block. This station will be constructed using the cut and cover method.

Five Dock — It is proposed that this station will be located at Ramsay Road
between Great North Road and Fairlight Street. The station will be constructed
using a combination of cut and cover, and cavern methodology.

Leichhardt — It is proposed that this station will be located north of Parramatta road
between Balmain Road and Catherine Street. The station will be constructed
using partially cut and cover method and cavern methodology.

Camperdown — It is proposed that this station will be located under Parramatta
Road and at the intersection with Missenden Road. The station will be
constructed using mined techniques (cavern) method.

Broadway-Sydney University — It is proposed that this station will be located south
of Parramatta Road in Victoria Park. The station will be constructed using the cut
and cover method.

Running Tunnels

2.5

The Metro will generally comprise twin bored tunnels between stations with each
containing a separate mainline track. The main tunnel structure will be supported by a
waterproof concrete structural lining, designed to resist expected long term ground and
groundwater loading.

Available geotechnical information indicates that the mainline tunnel alignment
predominantly passes through a range of differing geology from various grades of
Hawkesbury Sandstone, Ashfield Shale, Mittagong formation, alluvial and residual
soils Localised beds of weaker sandstone and shales will be encountered throughout
the tunnel drives and soft ground anticipated at Harbour and water crossings.

Crossovers

The Metro includes a number of crossovers along the alignment. These structures
are defined by their large open areas, and are described as follows:

Central Station Crossover — This crossover is to be located immediately to the
south of Central Station. The single span cavern containing this crossover will be

30 March 2010
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approximately 150m long and extend from the southern end of Central Station.
The cavern will have a span of about 21m.

White Bay Maintenance Crossover — This crossover will be located immediately
east of the future White Bay Station along the CBD Metro alignment of SMN-1
Metro. The rail crossover will be about 120m long, starting from a position that is
30m east of the station. A section of this rail crossover will be contained within a
single span cavern, which will have total span of about 21m.

Rozelle Station Crossover — This crossover will be located immediately south-east
of the station along the CBD Metro alignment. The crossover will be contained with
a single span cavern that is over 80m in length.

Rozelle Stabling Yard Connections - Two depot entrance turnouts will be located
west of White Bay Station to allow entrance and exit into the stabling and
maintenance facilities. Turnouts will each be about 27m long and will be located
approximately at chainage 5440m and 5700m.

Camperdown Station — This crossover is located to the approximately 150m east
of Camperdown Station along the West Metro alignment.

Westmead Station Crossover — This crossover is to be located immediately south-
east of Westmead Station on the West Metro alignment, approximately between
chainages 23560 and 23700

Final
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3
3.1

Potential Impacts on the SMN —Line 1 Metro

General

3.2

In assessing the impact of future construction on the planned SMN —Line 1 Metro, an
understanding is required of how the ground might react to new development
construction, and how these impacts might then adversely affect planned construction
of the underground metro structures. The structures of prime concern in this context
are the tunnels, crossover caverns, and cut-and-cover and cavern stations.

It should be pointed out that the discussion in the following sections of possible
influencing factors is indicative only and should not be treated as exhaustive. The
impacts of these factors would be case dependent.

Potential Impacts

Adverse impacts may be generated either during construction (e.g. altering of the rock
quality and construction loading) and in the longer term when the development is
complete (e.g. full loading of structure).

« Ground conditions — It is expected that the predominant tunnelling medium will be
sandstone, shale and residual soil. The ability of these types of material to support
and respond to imposed loading and remain stable when excavated will differ
significantly depending on the stiffness and strength of the ground. For instance a
competent rock mass has the ability to arch over excavated openings, such that
increases in loading at surface may have a limited impact at depth. This behaviour
cannot be assumed in soft ground which has a limited ability to be self supporting,
with loading imposed at surface generally being transferred onto tunnel support at
depth.

e 0 Geological features — The presence of geological features, such as fault
zones, along some sections of the alignment has the potential to intensify the
adverse consequences of future development construction onto underground
structures. This is because the quality of the rock mass can be substantially lower
than elsewhere and thus far less stable.

« Insitu stress — Stress levels that are currently present within the ground, prior to
construction of future surface or underground construction, must be known to fully
estimate ground response. The magnitude of insitu ground stress relative to the
rock mass strength strongly influences the occurrence overstressing within the
rock mass as a consequence of future loading and subsequent tunnel
construction. This overstressing has the potential to cause tunnel instability around
mined tunnels, particularly in the case of station caverns.

« Adjacent excavations — Excavations of significant size and depth adjacent to
planned underground metro structures will alter the stress regime in the ground.
This can lead to stress concentration or relief in the surrounding ground due to
redistribution of these stresses. This behaviour causes ground movement, which
may be significant along any natural discontinuities within the rock mass. Of
concern to construction of the Metro is the potential for loading transferred through
foundations at the base of excavations to place restrictions on the planning and
design of the metro. It is also worth mentioning that tunnel excavation in some
circumstances has the potential to cause movement of overlying basement
structures. There is also potential for alteration to the stress regime from tunnel
excavation below the metro corridor.

30 March 2010
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Construction method — Percussive or explosive excavation methods, such as rock-
chiselling, pile driving and blasting, can cause excessive vibrations, which can
result in the degradation of the surrounding rock mass. Excessive scaling (i.e.
removal of loose rock) from a failed region can increase the level of damage to
rock in regions of high stress concentrations. Where close to the planned metro,
this reduction in rock quality might again adversely affect future metro
construction.

Foundation loading — Loads applied on pad and strip foundations and through
piles (acting in end bearing or through skin friction) will significantly alter the local
stress regime. If excessively high, these stresses might impact the feasibility of
constructing a tunnel beneath the point of loading, if the distance to the tunnel
crown is too close. Stress of this magnitude has the potential to deform the tunnel
lining and so cause excessive flexural bending. Where tunnels are mined, these
stresses could affect the temporary stability of the tunnel or station cavern
opening. Load distribution beneath foundations will generally be more onerous in
soft ground or weak rock conditions.

Ground anchors — High concentrated loadings are induced at the fixed ends of
ground anchors and so the local stress regime around these anchors will be
affected. These stresses have the potential to place design restrictions on metro
construction. However, temporary ground anchors are not of concern.

Final
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4
4.1

Development Constraint Guidelines

General

4.2

The main means of identifying future development that may have an adverse impact
on the future construction of the SMN-1 is through the definition of protection zones
and reserves that surround the planned tunnel and station infrastructure. These zones
are generally defined by vertical and horizontal boundaries. The vertical boundaries
when projected to ground level define surface protection reserves.

The definition of these zones and reserves provides a simple first pass approach to
assessing whether a proposed development falls within an area of influence. By
creating these zones and reserves, restrictions can be placed on future loading of the
site, both at surface and below ground level.

Roadheader Tunnels and Caverns

42.1

Immediately surrounding the tunnels and caverns is the Protection Zone. As well as
containing the tunnel and stations caverns openings, this area includes support
measures, such as the tunnel/cavern structural lining, rock bolts, ground anchors, and
forward reinforcement. This zone represents a corridor that can not be directly
encroached upon by any future construction. This mainly applies to the excavation of
deep basements and the construction of future tunnels or caverns, other than those of
SMN-1 Metro.

Where the vertical boundaries of the Protection Zone projects to the surface, they
define the extent of the First (1st) Reserve.

Assumptions of load distribution through the ground in combination with a maximum
offset of 20m from the edge of the Protection Zone, define the extent of the zone of
influence. Where this influence zone extends to the surface, it defines the Second
(2nd) Reserve. For guidance purposes load disperse is assumed to be at 45 degrees
from the edge of application. In section, the triangular zones formed extend from the
invert of the excavated profile.

For stations constructed using cut-and-cover techniques to form a box structure the
Protection Zone extends to the surface. In this case the First (1st) Reserve is offset
from the outer boundary of the box structure.

First Reserve

The First (1st) Reserve is the surface area within which loading from development has
the most potential to have an adverse impact to SMN-1 Metro when constructed.

Surface loading within this area might have a direct influence on the performance of
future tunnel or cavern support elements and/or the structural lining. Imposed
development constraints for this reserve are generally more onerous. There is scope
for these to be relaxed, but only where a comprehensive investigation and assessment
has been undertaken that demonstrates the impact of the proposed development is
not of concern to SMN-1 Metro. This type of assessment must show that under the
most adverse conditions the consequential actions imposed on the proposed structural
elements of the metro underground infrastructure are within their capacity, in terms of
ultimate and serviceability limit states.

30 March 2010
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4.2.2 Second Reserve

The Second (2nd) Reserve defines areas where development construction might still
have an impact, but to a lesser extent as compared with development within the First
(1st) Reserve. For this reason the constraints detailed for the Second (2nd) Reserve in
these guidelines are less onerous.

Generally, development within the Second (2nd) Reserve is not a restriction on the
development potential of the land. Rather, appropriate design and construction
measures must be provided to ensure the integrity of SMN-1 Metro Infrastructure can
be retained. It is however important that developers ensure that a tunnel engineering
expert is involved in the design process.

4.3 Development Characterisation

The following table outlines guidance on constraints associated with various
development construction activities within the zones of influence and defined reserves.

Summary of Condition Guidelines

Protection Zone Construction Activities Condition Guidelines

1st Inside Construction and excavations not permitted to
Reserve Protection directly encroach upon Protection Zone except
Zone where it can be demonstrated to the satisfaction

of Sydney Metro that the encroachment will not
have unacceptable structural or operational
impacts on the metro corridor.

Outside Surface excavation Engineering assessment required from
Protection developer where surface excavations are
Zone proposed directly above station caverns and

crossover caverns.

Foundations, Developers must demonstrate through an
engineering assessment that loading from
shallow foundations will not adversely impact the
geotechnical investigation, SMN-1 Metro.

underground excavation,

ground anchor,

directional drilling and

demolition
2nd Reserve Surface excavation An engineering assessment is generally required
except where surface excavations are less than
2m in depth and excavations are not for the
purpose of development of load bearing footings.
Final 11
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Foundations

Underground excavation
(e.g. tunnel/cavern
construction), ground
anchors and demolition
activities

Geotechnical investigation
and directional drilling

Engineering assessment is not required if
calculated bearing pressures are less that
150kPa for shallow footings and strip footings
which are less than 3m by 3m in plan.

For all other shallow foundations an engineering
assessment is required of the developer.

Engineering assessment is not required if
loading from deep foundations (including shaft
friction) is’ transferred to below the boundary of
the influence zone.

Engineering assessment required from
developer where the above condition is not
satisfied for deep foundations.

Developers must demonstrate through an
engineering assessment that loading from
shallow foundations will not adversely impact the
future Line 1 MetroC.

Assessment not required.

Table 4.1
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S  Engineering Assessments

51 General

This section of the document describes the types of assessment that will be needed to
quantify and measure the likely effects of future developments that will lie within the
described protection zones and reserves.

These engineering assessments should address the following issues:

« Changes in stress distribution within the ground above or surrounding planned
metro underground infrastructure as a consequence of development construction.
Of particular interest is the increase in vertical and horizontal pressures beneath
foundation elements and increases in shear stress along known existing bedding
planes in the rock mass.

« Changes to the groundwater regime, including dewatering works or the installation
of barriers to groundwater flow that may dam groundwater above the underground
infrastructure.

« Increase in structural actions, such as axial loading and flexural bending, to
support elements and structural linings of metro underground infrastructure, as a
consequence of development loading.

« Deformation of the tunnel and cavern support elements and the surrounding
ground. Of particular interest is the potential for encroachment of the structural
lining into the contained envelopes (e.g. structure gauge etc), as well as predicted
movement along existing bedding planes and their consequent effect on the
support elements (e.g. rock bolts).

« Associated excavation methodology, especially where methods employ rock
blasting, chiselling, percussive pile driving or similar methods are proposed.

« In circumstances where developments are likely to have a significant impact on
the future construction of SMN-Line 1 Metro a comprehensive assessment is
needed that should involve the use of numerical modelling to accurately predict
imposed actions to the support elements of metro infrastructure. This type of
assessment will generally be required for development in the First (1st) Reserve
where excavation, or pile driving, will be relatively deep and close to metro
infrastructure and/or foundation loading from the development is significant.

« Where developments are expected to be of less concern, such as the case of
construction only within the Second (2nd) Reserve, engineering assessments
need not be as detailed. These types of assessment might only involve estimation
of indicators such as stress changes and deformation within the ground from
construction. These types of assessment may involve the use of less rigorous
modelling techniques.

5.2 Preliminary Risk Definition

When undertaking preliminary assessment of the impacts to the SMN Line
Infrastructure the following risk profiles provides a descriptive categorisation of the
assessments.

The risk profile informs the level of engineering assessment required and the response
to the development application (i.e. conditions, deed etc).

Final 13
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Low risk

The development will have little or no physical impact on underground metro support
systems/structures (either temporary or permanent).

Medium risk

The development will have some physical impact on metro infrastructure. Based on
the presented design it is likely that the development structure will impose loading on
metro underground support elements (either temporary or permanent) to a level that
might result in some movement or deformation of caverns/shafts/tunnel structures.
However, it is likely that metro structures will be able to accommodate these induced
movements and structural actions, without the need to modify their design. As such,
the development (in its current form) and the metro (as described by the reference
design) may be able to co-exist, but this must be proven by the developer through
analytical assessment.

High risk

The development will have a significant physical impact on metro infrastructure. High
stresses will be imposed by the development that will probably cause metro support
systems/structures to be loaded beyond, or close, to their capacity. Consequently,
these Induced stresses have the potential to cause structural failure and /or significant
movement of caverns/shafts/tunnel support structures. It is very likely that the
development (in its current form) and the metro (as described by the reference design)
will not be able to co-exist, unless significant changes are made to the design of the
development, metro or both. Mitigation measures must either result in greater
clearance or a reduction in loading imposed onto metro structures.
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Appendix A
Protection Drawings
Plan and Longitudinal
Sections
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Al Plan and Longitudinal Section Drawings
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BOREHOLE GEOTLCOV23558AA - ORIGINAL.GPJ COFFEY.GDT 2.25.09

Form GEO 5.3 Issue 3 Rev.2

I_'

coffey “

- geotechnics

Borehole No. BH232
E H H L B h I Sheet 1 of 9
ngineering Log - borenaole Project No: GEOTLCOV23558AA
Client: North West Metro Project Team Date started: 29.9.2008
Principal: Transport and Infrastructure Development Corporation Date completed: 2.10.2008
Project: North West Metro, Preliminary Investigation Logged by: AS
Borehole Location: TAQ7 Rozelle Station - Hancock St Checked by: DMH
drill model and mounting: Hydrapower Truck Easting: 330750.85 slope: -60° R.L. Surface: 40.82m
hole diameter: 100 mm Northing 6251376.35 bearing: 050° datum: AHD
drilling information material substance
c I
o c 35|22,
2 Sgrzr)]telzs g | material g 238 structure and
° E = pies, o | &5 25| @ ] 88 g additional observations
S S g 5 tests, etc = 7 8 % = g £
T e ol = depth]l & a g soil type: plasticity or particle characteristics, sE | €¢ kPa
5 P! o C S - S| Qo
IS ol 2 RL |metred © | © & colour, secondary and minor components. Eoc| oo | 8888
123 SR8S
S 5 ASPHALT: 0.05m. ™ ASPHALT
< D N FILL: SANDY CLAY: High plasticity, pale grey, brown FILL N
A and orange with some fine to coarse grained sand, trage A
D of fine to coarse grained subangular to angular gravels
] FILL: SANDY CLAY: High plasticity, orange and pale ]
1 grey, with some fine to medium grained sand, trace of
D = organic material and coarse grained subangular —
a sandstone gravel. a
2 Borehole BH232 continued as cored hole
3 _
4 _|
5 _
6 _
a _
8
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* M mud N nil Uso undisturbed sample 50mm diameter soil description VS very soft
AD auger drilling* C casing Usgs undisturbed sample 63mm diameter based on unified classification S soft
RR roller/tricone penetration D disturbed sample system F firm
w washbore 234 st N standard penetration test (SPT) St stiff
CT cable tool :‘:n;?,ﬁggme N* SPT - sample recovered moisture VSt very stiff
HA hand auger refusal Nc SPT with solid cone D dry H hard
DT diatube water \% vane shear (kPa) M moist Fb friable
B blank bit v 10/1/98 water level P pressuremeter W wet VL very loose
\Y V bit — on date shown Bs bulk sample Wp plastic limit L loose
T TC bit _ E environmental sample W, liquid limit MD medium dense
*bit shown by suffix P water inflow R refusal D dense
eg. ADT —< water outflow VD very dense




CORED BOREHOLE GEOTLCOV23558AA - ORIGINAL.GPJ COFFEY.GDT 2.25.09

Form GEO 5.5 Issue 3 Rev. 3

Coffey ? geotechnics

Borehole No. BH232
Engineering L Cored Borehol oy i
gineering Log ore orenole Project No: GEOTLCOV23558AA
Client: North West Metro Project Team Date started: 29.9.2008
Principal: Transport and Infrastructure Development Corporation Date completed: 2.10.2008
Project: North West Metro, Preliminary Investigation Logged by: AS
Borehole Location: TAQ7 Rozelle Station - Hancock St Checked by: DMH
drill model & mounting:Hydrapower Truck Easting: 330750.85 slope: -60° R.L. Surface: 40.82m
hole diameter: 100 mm Dirilling fluid: Northing: 6251376.35 bearing: 050° datum: AHD
drilling information| material substance rock mass defects
> material ) defect description
-9 o estimated 1S50) defect
S 9 . - £ c strength MPa spacing o .
o e ° 9 rock type; grain characteristics, colour, g S ) N mm type, inclination, planarity, roughness,
2 ol ® depth E= structure, minor components % 1] D- gfrlgll- a coating, thickness
T 5| 8 epth) © 5 32 h o oo
£(8| 2| RL |metred & 8 =W |9 s T 2| 58888 | particular general
1] _
Continued from non-cored borehole
o FILL: CONCRETE
z SANDSTONE: Medium grained, pale grey | HW LD A —
i stained orange, yellow and red, distinctly crogs 0.230.24 o i
1 bedded at 20°. Trace of carbonaceous laminae. | L pT1 20°, PL, RO, SN, iron |
— ] NO CORE-0.2m PT, 20°, PL, 5mm sandy clay |
] SANDSTONE: Medium grained, dark red, — N
3 orange, purple, cross bedded at 30°. With 1 - - _
some carbonaceous laminae. )
S |
— 84 |
D A E‘: 7
5.6 03] 5
0.16 0.2 ——JT, 0°, PL, RO, SN orange g N
< N —
® =
- o ]
LD A e | | = 3T, 0°, PL, RO, SN orange ]
SANDSTONE: Medium grained, cross 0.4 0.43 T ’
— bedded at 30°-40°, with some carbonaceous —
laminae.
5‘ — PT, 30°, PL, RO, SN orange 1
T D A J" ——PT, 30°, PL, RO, VN carbonaceous ]
| — 135144 | c material & mica —
1 PT, 30°, PL, 5mm clayey sand
PT, 30°, PL, 5mm clayey sand 7
1 D A | 5 |
0.931.0 o
-] @ —
-
. L p— ﬂ: 7
7] # B 3
—: 1D Al |l - & —
| 0.48 1.0§ = i
o
- -
INTERLAMINATED SANDSTONE AND — - 7
SILTSTONE: Medium grained, pale grey, - L -
8 distinctly cross bedded at 15°- D A 1 n L
method core-lift water — [Weathering defect type roughness
DT diatube ) 10/1/98 water level FR fresh JT  joint VR very rough
AS auger screwing m casing used == on date shown I\SII\\IIVV ?\!Igggya\tﬁ;twhgé?gered g-l\l;l parting gg rough .
o seam smootl
gz ra;%er;lggclll:s H barrel withdrawn P— water inflow HW  highly weathered SZ sheared zone SL  slickensided
cB claw or blade bit —<] partial drill fluid loss XW . extremely weathered SS  sheared surface
w I graphic logfcore recovery uid e DW distinctly weathered CS  crushed seam
NMLC NMLC core —q complete drill fluid loss (covers MW and HW)
NQ, HQ, PQ wireline core core recovered strength planarity coating
- graphic symbols VL verylow (F‘ill_J gg’:cz& (5:“ c{e_an ’
o ; staine
indicate material water pressure test result k/l lrg\c,evdium UN  undulating VN veneer
no core recovered &  (ugeons) for depth H high ﬁ:;r ﬁlrzpﬂle; CO coating
interval shown VH  veryhigh g
EH extremely high
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Borehole No. BH232
Engineering L Cored Borehol oy i
gineering Log ore orenole Project No: GEOTLCOV23558AA
Client: North West Metro Project Team Date started: 29.9.2008
Principal: Transport and Infrastructure Development Corporation Date completed: 2.10.2008
Project: North West Metro, Preliminary Investigation Logged by: AS
Borehole Location: TAQ7 Rozelle Station - Hancock St Checked by: DMH
drill model & mounting:Hydrapower Truck Easting: 330750.85 slope: -60° R.L. Surface: 40.82m
hole diameter: 100 mm Dirilling fluid: Northing: 6251376.35 bearing: 050° datum: AHD
drilling information| material substance rock mass defects
> material ) defect description
] estimated IS ;50 defect
o 2 o (50) f
S 9 . - £ c strength MPa spacing o .
o e o 9 rock type; grain characteristics, colour, 5 .8 ) N mm type, inclination, planarity, roughness,
2 ol ® depth E= structure, minor components % ® D- g{?a'?‘ a coating, thickness
? (5 ® epth) © 5 52 ) o oo
£(8| 2| RL |metred & 8 ER A-adal | ¥ | 08888 | particular general
[0 35°sandstone (60%) With dark grey sistone | FR T2 T3]
z - (40%). <«
SANDSTONE: Medium grained, pale grey. @
| Distinctly bedded at 20°. Trace of ||
carbonaceous laminae. |
SANDSTONE: Medium grained, pale grey
and dark grey. Distinctly cross bedded at 20
35°. Trace of carbonaceous laminae.
N aw —— PT, 20°, PL, RO, SN orange
LD A =
— SANDSTONE: Coarse grained, pale grey, SW 122 1.3
stained orange where weathered with grey
] laminae, dark grey. Distinctly cross bedded gt FR
10 o 3 D A
O 20° to 35°. L S S
0.951.09
N Sw
11 — —
= MW [ C
_ SANDSTONE: Coarse grained, pale grey, = | ——SM, 30°, PL, 10mm clay
stained orange, distinctly cross bedded at 30{.
- Trace of siltstone and carbonaceous laminae|
L and subrounded gravels. LD AL |
N 1.68 2.23
4
12_ e
= ID A Q
. 2.443.19 i
o
WH JT, 0°, PL, RO, SN orange S
7 [ :\JT, 0°, PL, RO, SN orange IS
. —_ — “JT, 10°, PL, RO, SN orange iy
13 | FR LD A &
1321.21 8
- SANDSTONE: Medium grained, pale grey,
distinctly cross bedded at 20° to 30°, with some .
N carbonaceous laminae. g
14 | SANDSTONE: Coarse grained, pale grey, LD A-:
distinctly cross bedded at 20° to 30°, with some 14 1.39
7 carbonaceous laminae. Some rounded to
- subrounded shale clasts.
15 |
SANDSTONE: Medium grained, dark grey, td | — 3T 0° PL SN . CN
7 distinctly bedded at 30°, with some = oo T
_ carbonaceous laminae. D Al-
SANDSTONE: Coarse grained, pale grey, 146 1.9
T distinctly cross bedded at 5°-15° with trace of
- carbonaceous laminae. L
16
method core-lift water weathermg defect type roughness
DT diatube ) 10/1/98 water level FR fresh JT  joint VR very rough
AS auger screwing m casing used = on date shown SW  slightly weathered PT parting RO rough
AD auger drilling MW moderately weathered SM seam SO smooth
RR et H barrel withdrawn P— water inflow HW  highly weathered SZ sheared zone SL  slickensided
rollerfiricone S XW  extremely weathered SS  sheared surface
cB claw or blade bit raphic log/core recover —< partial drill fluid loss DW distinctly weathered CS crushed seam
NMLC NMLC core 9 y —q complete drill fluid loss (covers MW and HW)
NQ, HQ, PQ  wireline core core recovered strength planarilty éoating
- i VL verylow PL  planar N clean
graphic symbols A CU curved SN stained
indicate material water pressure test result | \, medium UN  undulating VN veneer
no core recovered &  (ugeons) for depth H high ﬁ:;r ﬁlrzpﬂle; CO coating
interval shown VH  veryhigh g
EH extremely high
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Borehole No. BH232
Engineering L Cored Borehol oy i
gineering Log ore orenole Project No: GEOTLCOV23558AA
Client: North West Metro Project Team Date started: 29.9.2008
Principal: Transport and Infrastructure Development Corporation Date completed: 2.10.2008
Project: North West Metro, Preliminary Investigation Logged by: AS
Borehole Location: TAQ7 Rozelle Station - Hancock St Checked by: DMH
drill model & mounting:Hydrapower Truck Easting: 330750.85 slope: -60° R.L. Surface: 40.82m
hole diameter: 100 mm Dirilling fluid: Northing: 6251376.35 bearing: 050° datum: AHD
drilling information| material substance rock mass defects
> material ) defect description
] estimated IS ;50 defect
o 2 o (50) f
S 9 . - £ c strength MPa spacing S .
o e o 9 rock type; grain characteristics, colour, 5 .8 ) N mm type, inclination, planarity, roughness,
2 ol ® depth E= structure, minor components % ® D- g{?gl“ a coating, thickness
T 5| 8 epth) © 5 32 h o oo
£(8| 2| RL |metred & 8 ER A-adal | ¥ | 08888 | particular general
%3 SANDSTONE: Coarse grained, pale grey, FR | D A L
z — distinctly cross bedded at 5°-15° with trace of 1.181.24 —
] carbonaceous laminagcontinued) |
o
m 3 |
17 | _
a SANDSTONE: Medium grained, pale grey, B ]
..o | with dark grey laminae, distinctly cross-bedded
= DR at 400_ —
— il D ALl
7 1.54 1.7 7]
18 | b Al ]
1.351.25
19 | o B _
D AlS N
N 1.541.29 ]
m > |
= —_ O
m S |
— m -
20 | T _|
20.02m-22.55m - Trace of carbonaceous P
1. .. |laminae. [- — 5 ]
7 — — N —
| 1D AL | [
N 1.591.79 e 1
21 D A ]
1.311.09
= —— SM, 30°, PL, 30mm clayey sand —
22 | D A L C _
- - = 3 8 = | —PT, 10°, PL-IR, RO, CN
| SANDSTONE: Medium grained, pale grey 0.740.99 ]
with dark grey beds, disturbed bedding.
23 | _
| i D Al | 1
N 1.331.59 7]
o
- S —
24 4D A
method . core-lift water weathering defect type roughness
DT diatube ) 10/1/98 water level FR fresh JT  joint VR very rough
AS auger screwing |—|_| casing used X on date shown SW  slightly weathered PT parting RO rough
AD auger drilling MW moderately weathered SM seam SO smooth
RR lerftri H barrel withdrawn P— water inflow HW  highly weathered SZ  sheared zone SL  slickensided
roller/tricone ) - o XW  extremely weathered SS  sheared surface
cB claw or blade bit raphic log/core recover —< partial drill fluid loss DW distinctly weathered CS crushed seam
NMLC NMLC core 9 y —q complete drill fluid loss (covers MW and HW)
NQ, HQ, PQ  wireline core core recovered strength planarilty éoating
- i VL ery |0y PL  planar N clean
graphic symbols Lo ey CU curved SN stained
indicate material water pressure test result | \ medium UN  undulating VN veneer
no core recovered &  (ugeons) for depth H high ST stepped CO coating
interval shown VH  very high IR imegular
EH extremely high
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Borehole No. BH232
Engineering L Cored Borehol oy i
gineering Log ore orenole Project No: GEOTLCOV23558AA
Client: North West Metro Project Team Date started: 29.9.2008
Principal: Transport and Infrastructure Development Corporation Date completed: 2.10.2008
Project: North West Metro, Preliminary Investigation Logged by: AS
Borehole Location: TAQ7 Rozelle Station - Hancock St Checked by: DMH
drill model & mounting:Hydrapower Truck Easting: 330750.85 slope: -60° R.L. Surface: 40.82m
hole diameter: 100 mm Dirilling fluid: Northing: 6251376.35 bearing: 050° datum: AHD
drilling information| material substance rock mass defects
> material ) defect description
] estimated IS ;50 defect
o 2 o (50) f
S 9 . - £ c strength MPa spacing S .
o & ° 9 rock type; grain characteristics, colour, g S . N mm type, inclination, planarity, roughness,
2 ol ® depth E= structure, minor components % 1] D- g{?gl“ a coating, thickness
? 5 ® epth) © 5 52 ) o oo
£(8| 2| RL |metred & 8 ER A-adal | ¥ | 08888 | particular general
[*3 ... .| SANDSTONE: Medium grained, pale grey, FR LIoL.1Y
z —: .| with dark grey beds, distinctly bedded at 45°. —
_|: :: ;| Trace of dark grey flecks. |
il o
N 8
E R S |
25| -
| NN 1D A |
1. 1.691.69 -
= —| —PT, 25°, PL, SO-RO, VN silty clay
== - INTERLAMINATED SANDSTONE AND C i ' _
... | SILTSTONE: Fine grained, dark grey, PT‘t 30 I PL, SO, VN carbonaceous
N distinctly cross-bedded at 30°, sandstone material 7]
| (70%) with black siltstone. ]
26 SANDSTONE: Medium grained, pale grey,
] with dark grey laminae, distinctly cross-bedded —
] at 40°. Trace of carbonaceous laminae. | D A L~ PT 10-35°. IR. SO-RO. CN .
1.32 1.6 ’ Y ’
T SANDSTONE: Medium grained, pale grey, ]
_ massive. 8 .
-
27 | D A ]
0.710.76 N vl
7 SANDSTONE: Medium grained, pale grey PT, 30% PL, SO, VN Silty clay 7
_ with dark grey laminae, distinctly cross-bedded ]
at 40° with trace disturbed beds.
28 | _
1 SANDSTONE: Coarse grained, pale grey, 1.361.65 N
| dark grey laminae, distinctly cross-bedded at ]
40°-45°. Trace of fine to medium gravel bands
- up to 15mm thick. 1
29 | _
| D A_C H| —PT, 45°, PL, SO, VN Silty clay
1 SANDSTONE: Medium grained, pale grey, 1741.39 N
] distinctly cross bedded at 35°. A
o
m 8 |
-
30 D A L PT, 35°, PL, SO, VN Silty clay
] [1.77 1.87 1
31 _
. 1.99 2.49 .
m . |
(=]
m S |
32 4D A
method . core-lift water weatherng defect type roughness
DT diatube ) 10/1/98 water level FR fresh JT  joint VR very rough
AS auger screwing m casing used = on date shown SW  slightly weathered PT parting RO rough
AD auger drilling MW moderately weathered SM seam SO smooth
RR lerftri H barrel withdrawn P— water inflow HW  highly weathered SZ  sheared zone SL  slickensided
rollerfiricone S XW  extremely weathered SS  sheared surface
cB claw or blade bit raphic log/core recover —< partial drill fluid loss DW distinctly weathered CS crushed seam
NMLC NMLC core 9 9 y —q complete drill fluid loss (covers MW and HW)
NQ, HQ, PQ wireline core core recovered strength planarilty éoating
N X VL | PL planar N clean
graphic symbols Jo ey iow CU curved SN stained
indicate material water pressure test result | \ medium UN  undulating VN veneer
no core recovered &]  (ugeons) for depth H high ﬁ:;r _steppled CO  coating
interval shown VH  veryhigh iregular
EH extremely high
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Borehole No. BH232
Engineering L Cored Borehol iy .
gineering Log ore orenole Project No: GEOTLCOV23558AA
Client: North West Metro Project Team Date started: 29.9.2008
Principal: Transport and Infrastructure Development Corporation Date completed: 2.10.2008
Project: North West Metro, Preliminary Investigation Logged by: AS
Borehole Location: TAQ7 Rozelle Station - Hancock St Checked by: DMH
drill model & mounting:Hydrapower Truck Easting: 330750.85 slope: -60° R.L. Surface: 40.82m
hole diameter: 100 mm Dirilling fluid: Northing: 6251376.35 bearing: 050° datum: AHD
drilling information| material substance rock mass defects
> material ) defect description
] estimated IS ;50 defect
o 2 o (50) f
S 9 . - £ c strength MPa spacing S .
o e o 9 rock type; grain characteristics, colour, 5 .8 ) N mm type, inclination, planarity, roughness,
2|5 5 £ = structure, minor components £ 8 D- diam- coating, thickness
ol & depth] & @ © etral |2
T 5| 8 epth) © 5 32 h o oo
£(8| 2| RL |metred & 8 ER A-adal | ¥ | 08888 | particular general
[*3 SANDSTONE: Medium grained, pale grey, FR 19rly ]
z -1 distinctly cross bedded at 35fcontinued) —d | —PT, 35°, PL, SO-RO, VN Silty clay ]
N [—- — PT, 35°, PL, SO-RO, VN Silty clay 7]
33 LD Al ]
Trace of coarse grained sandstone bands. 183184 g
|- .. - | SANDSTONE: Coarse grained, pale grey, n
;... cross bedded at 25°-30°. .
-+« | Trace of fine grained quartz gravel.
34 ]
frmet N —D A— —
—1. . .| Trace of carbonaceous laminae. 2.021.7§ -
35 | D A ]
2.312.44 P
m ] |
2
] SANDSTONE: Medium to coarse grained, D N
| pale grey, distinctly cross-bedded at 30°. 8 =z ]
35.65m-35.75m - Band of fine grained quartz| = =~ ——PT, 30°, PL, RO, VN of carbonaceous;
] ravel. lami ]
36 g aminae &
o —]
a
m 3 |
o
)
m N |
D A &
T 1.682.17 gy . = ]
|| 37 D Al | o |
229 21
... | SANDSTONE: Medium grained, pale grey, —
.o o] indistinctly cross-bedded at 15°-30°. Trace of]
] coarse grained bands. n
38 D A ]
1.6 1.72
m ° |
o
— - —
39 ]
SANDSTONE: Coarse grained, pale grey,
] indistinctly cross-bedded at 20°-30°. LD A ]
- 2.2 2.04 —
40 4D A
method core-lift water weatherng defect type roughness
DT diatube ) 10/1/98 water level FR fresh JT  joint VR very rough
AS auger screwing |—|_| casing used X on date shown SW  slightly weathered PT parting RO rough
AD auger drilling MW moderately weathered SM seam SO smooth
RR lerftri H barrel withdrawn P— water inflow HW  highly weathered SZ  sheared zone SL  slickensided
roller/tricone ) - o XW  extremely weathered SS  sheared surface
cB claw or blade bit raphic log/core recover —< partial drill fluid loss DW distinctly weathered CS crushed seam
NMLC NMLC core 9 y —q complete drill fluid loss (covers MW and HW)
NQ, HQ, PQ  wireline core core recovered strength planarilty éoating
- i VL verylow PL  planar N clean
graphic symbols A CU curved SN stained
indicate material water pressure test result | \, medium UN  undulating VN veneer
no core recovered &  (ugeons) for depth H high ﬁ:;r .‘?rzpple; CO coating
interval shown VH  veryhigh Irregu
EH extremely high
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Borehole No. BH232
Engineering L Cored Borehol o SEO.
gineering Log ore orenole Project No: GEOTLCOV23558AA
Client: North West Metro Project Team Date started: 29.9.2008
Principal: Transport and Infrastructure Development Corporation Date completed: 2.10.2008
Project: North West Metro, Preliminary Investigation Logged by: AS
Borehole Location: TAQ7 Rozelle Station - Hancock St Checked by: DMH
drill model & mounting:Hydrapower Truck Easting: 330750.85 slope: -60° R.L. Surface: 40.82m
hole diameter: 100 mm Drilling fluid: Northing: 6251376.35 bearing: 050° datum: AHD
drilling information| material substance rock mass defects
> material ) defect description
] estimated 1S50) defect
o S o i
S 9 . - £ c strength MPa spacing o .
= o 9 rock type; grain characteristics, colour, 5 O ) 3 type, inclination, planarity, roughness,
3 |E 29 ; 2= D- diam- | & mm : ;
2lsl & depth e structure, minor components = g otral | 2 coating, thickness
o5 ® < 5 o 2 ; o o9
£ (8] 2| RL |metred & 8 Bl A-axial | & 58888 | particular general
[*3 SANDSTONE: Medium grained, pale grey FR TS .74
z — with dark grey beds, cross-bedded at 35°, with —
] some carbonaceous laminae and trace band |
of coarse grained sandstone bands.
] .7 7| SANDSTONE: Medium grained, pale grey, B _
. o7 | indistinctly bedded at 30° with some dark gre
41 Yy 9 D A
= - | flecks. T.211.37 —
m o |
o
— - -4
a SANDSTONE: Medium grained, grey, cross | MW ]
bedded at 30°-35°.
42 ]
—D A— — fr— -
SANDSTONE: Fine grained, brown, 1.532.13 —
- indi_stinctly _bedded, trace of car_bonaceous -
_ laminae, with some coarse grained = —— ——PT, 60°, PL, CO, silty clay _
crystalisation.
1 SANDSTONE: Medium grained, pale grey, N
43 | distinctly cross bedded at 35°-55°, with trace [of D A |
| carbonaceous laminae. 132 1.6 | K5
m S |
2
. 5 -
i z ]
>
m 1) |
44 | D A e
1.15 1.34 ]
m 3 |
o
o )
_ o 53 _
o)
— ™ -
45 K
SANDSTONE: Medium grained, pale grey LD A e —
with grey laminae, distinctly cross-bedded at 1.371.28
—— ° = ——PT, 40°, PL, SO, VN -
- .| SANDSTONE: Medium grained, pale grey, -
.71 7| indistinctly cross-bedded at 50°, trace of
T carbonaceous laminae. N
- - C —— SM, 40°, PL, 35mm gravelly clay
] SANDSTONE: Medium grained, pale grey —~PT, 35°, PL, SO, CN N
46 with grey laminae, distinctly cross-bedded at D A _|
| 35°, with some carbonaceous laminae. 15 1.24 |
|- - - - | SANDSTONE: Coarse grained, pale grey, n
_ : ind!;stinctlly crgsls-b?dded at 354:6With atrace ,r PT, 35°, PL, RO, CN ]
| subangular shale clasts up to 40mm. ﬁPT‘ 25° PL. RO, CN |
PT, 45°, PL, RO, CN
47 | 1D Al ]
1.7 1.64 ©
... | SANDSTONE: Medium grained, pale grey [~ SM, 35°, silty clay, Smm -
... .| with grey laminae, distinctly cross bedded at
] 45°, with a trace of carbonaceous laminae. N
48 ). . 4D A
method core-lift water weathering defect type roughness
DT diatube ) 10/1/98 water level FR fresh JT joint VR very rough
AS auger screwing |—|_| casing used X on date shown SW  slightly weathered PT parting RO rough
AD auger drilling MW moderately weathered SM seam SO smooth
RR ler/tri H barrel withdrawn P— water inflow HW  highly weathered SZ  sheared zone SL  slickensided
rollerftricone S XW  extremely weathered SS  sheared surface
cB claw or blade bit hic loa/ —< partial drill fluid loss DW distinctly weathered CS crushed seam
NMLC NMLC core graphic log/core recovery —< complete drill fluid loss (covers MW and HW)
NQ, HQ, PQ  wireline core core recovered strength planarity coating
- graphic symbols Ve peryiow CU  Gumved SN Samed
indicate material water pressure test result | rg\(,evdium UN undulating VN veneer
no core recovered &]  (ugeons) for depth H high ﬁ:;r _steppled CO coating
interval shown VH  veryhigh rregular
EH extremely high
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Borehole No. BH232
Engineering L Cored Borehol oy i
gineering Log ore orenole Project No: GEOTLCOV23558AA
Client: North West Metro Project Team Date started: 29.9.2008
Principal: Transport and Infrastructure Development Corporation Date completed: 2.10.2008
Project: North West Metro, Preliminary Investigation Logged by: AS
Borehole Location: TAO7 Rozelle Station - Hancock St Checked by: DMH
drill model & mounting:Hydrapower Truck Easting: 330750.85 slope: -60° R.L. Surface: 40.82m
hole diameter: 100 mm Dirilling fluid: Northing: 6251376.35 bearing: 050° datum: AHD
drilling information| material substance rock mass defects
> material ) defect description
] estimated IS ;50 defect
o 2 o (50) f
S 9 . - £ c strength MPa spacing o .
o e o 9 rock type; grain characteristics, colour, 5 .8 ) N mm type, inclination, planarity, roughness,
2%l & depth E= structure, minor components 5 ® D- g{?a'?‘ a coating, thickness
? (5 ® epth) © 5 52 ) o oo
£(8| 2| RL |metred & 8 ER A-adal | | 08888 | particular general
[*3 SANDSTONE: Medium grained, pale grey FR U.cb 1.43 |
z - with grey laminae, distinctly cross bedded at —:PT, 35° PL, RO, CN
] 45°, with a trace of carbonaceous laminae. —\JT, 10°, PL, cemented
(continued) 0 JT, 35° PL, RO, CN
. NO CORE: 0.4m. o PT, 35°, PL, RO, CN
SM, 45°, IR, 60mm clayey sandy gravel
49 SANDSTONE: Medium grained, pale grey, FR
L massive. — —JT, 50°, PL, RO, CN
7] NO CORE: 0.2m.
T SANDSTONE: Medium grained, pale grey, FR E‘
- massive, trace of dark grey flecks. ;
=]
p— =
= =—JT, 25°, PL, closed ©
50 | 1D A {J %SM, 35°, PL, 5mm sandy clay 8
0.7 0.89 C \\JT, 22°, PL, RO, CO sandy clay O
-1 .TI = ‘JT, 20°, IR, RO, CO sandy clay o
i ] —— JT, 80°-90°, PL, closed (50.30 - 50.40@
< = o
1 ™~ =\ SM, 30°, PL, 5-10mm sandy clay o
i :\\JT, 80°, PL, closed (50.63 - 50.79m)
51 LD A JT, 45°, PL, RO, CN B
= | .05 1.24 -
D A 5
7 0.9 1.13
1.18 1.47
53 D A
1.32 1.6
1 o
- (<2}
| SANDSTONE: Medium grained, pale grey [~ SM, 20, PL, 45mm sandy clay
54 with dark grey laminae, distinctly cross-bedded D A R i
il at 20°-30°. - - —— PT, 20°, PL, SO, CO silty clay
0.961.04 i
| [aed —— PT, 20°, PL, SO, CO silty clay
N\
JT, 0°, PL, RO, CN
= CS, 30°, PL, 1-3mm sandy clay
| iiJT, 5°, PL, CO silty clay
55 _\ PT, 30°, PL, RO silty clay
— - - - JT, 10°, PL, RO, CO silty cla)
SANDSTONE: Medium grained, pale grey, PT. 30° PL. SO-RO Cg siltgllclay
1 distinctly cross-bedded at 40°. - = 3T '30° PL. SO. CN’
] -\JT, 30°, PL, SO, CN
Py PT, 45°, PL, RO, CN
56_ With a trace of carbonaceous laminae up to —— PT, 45° PL, RO, VN carbonaceous
method core-lift water - weathermg defect type roughness
DT diatube ) 10/1/98 water level FR fresh JT  joint VR very rough
AS auger screwing m casing used = on date shown SW  slightly weathered PT parting RO rough
AD auger drilling MW moderately weathered SM seam SO smooth
RR roller/tricone H barrel withdrawn P— water inflow HW  highly weathered SZ sheared zone SL  slickensided
) X R . XW  extremely weathered SS  sheared surface
cB claw or blade bit raphic log/core recover —< partial drill fluid loss DW distinctly weathered CS crushed seam
NMLC NMLC core 9 y —q complete drill fluid loss (covers MW and HW)
NQ, HQ, PQ  wireline core core recovered strength planarilty éoating
N i VL verylow PL  planar N clean
graphic symbols A CU curved SN stained
indicate material water pressure test result | \, medium UN  undulating VN veneer
no core recovered &  (ugeons) for depth H high ﬁ:;r ﬁlrzpﬂle; CO coating
interval shown VH  veryhigh g
EH extremely high
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Engineering L Cored Borehol iy i
gineering Log ore orenole Project No: GEOTLCOV23558AA
Client: North West Metro Project Team Date started: 29.9.2008
Principal: Transport and Infrastructure Development Corporation Date completed: 2.10.2008
Project: North West Metro, Preliminary Investigation Logged by: AS
Borehole Location: TAQ7 Rozelle Station - Hancock St Checked by: DMH
drill model & mounting:Hydrapower Truck Easting: 330750.85 slope: -60° R.L. Surface: 40.82m
hole diameter: 100 mm Dirilling fluid: Northing: 6251376.35 bearing: 050° datum: AHD
drilling information| material substance rock mass defects
> material ) defect description
] estimated IS ;50 defect
o 2 o (50) f
S 9 . - £ c strength MPa spacing S .
o e ° 9 rock type; grain characteristics, colour, g S ) N mm type, inclination, planarity, roughness,
2 ol ® depth E= structure, minor components % 1] D- gfrlgll- a coating, thickness
T 5| 8 epth) © 5 32 h o oo
£(8| 2| RL |metred & 8 ER A-adal | ¥ | 08888 | particular general
(] =="=\2mm thick. FR \I" T 457, PL, RO, VN carponaceous
= ~—>"] INTERBEDDED SILTSTONE AND \JTv 25°, PL, RO, CO C'gye>|’ sand -
_[-=77) SANDSTONE: Dark grey, indistinctly bedded| - SM, 35°%, PL, 5mm sandy clay i
- .+l at 10°-15°, siltstone (85%) with thin, medium - JT, 60°, PL, 6mm clayey gravel
=] grained, pale grey sandstone interbeds. ~ SM, 10°, PL, 20mm gravelly clay —
_]- - - - | Bedding disturbance and sandstone bed © ﬂ ‘2120 IFE:_ SSOO %’\’i‘ |
57 |0 thickness increases with depth. n JT: 4001 PL: cloéed N
D A °
—__]\SANDSTONE: Medium and coarse grained, 10.25 0.4 E$ 120 Et gg g“ _
L T |\pale grey, massive. || _ PT: 25°: PL: RO', CN
N SILTSTONE: Dark grey, distinctly bedded at, JT, 80°, PL, RO, CN ]
. 30°. PT, 30°, PL, RO, CN —
SANDSTONE: Medium grained, pale grey, PT, 30°, PL, RO, CN
] distinctly cross-bedded at 25°, trace of siltstope N
58 clasts and trace of carbonaceous laminae. LD A ]
1.441.74
| ::: | SANDSTONE: Medium grained, pale grey, ]
-: - : - | massive with some siltstone clasts up to 40mm. L I~ PT 45° PL. SO ]
1. .. :| Siltstone band, 140mm thick dark grey, N — PT, 45%, PL, SO, VN silty clay 7
_| — - \distinctly bedded at 45°. |
59 | — | SILTSTONE: Dark grey, convulute bedding. D A
T i _ 1.050.63
—:::: | SANDSTONE: Medium grained, pale grey, -
- . | massive with some siltstone clasts up to 40mm. .
= {PT, 25°, PL, 3mm silty clay -
— SANDSTONE: Medium grained, pale grey, SM, 30°, PL 10mm sandy clay I
- cross bedded at 30 o | | =—SM, 10°, PL, 2mm silty clay |
60 SM, 30°, PL, 2-5mm sandy clay
BH232 terminated at 60m PT,30% PL, RO, CN
. PT, 30°, PL, RO, CN .
61 ]
62 | ]
63 | ]
64
method core-lift water weathermg defect type roughness
DT diatube ) 10/1/98 water level FR fresh JT joint VR very rough
AS auger screwing |—|_| casing used X on date shown SW  slightly weathered PT parting RO rough
AD auger drilling MW moderately weathered SM seam SO smooth
RR lerftri H barrel withdrawn P— water inflow HW  highly weathered SZ  sheared zone SL  slickensided
roller/tricone S XW  extremely weathered SS  sheared surface
cB claw or blade bit hic loa/ —< partial drill fluid loss DW distinctly weathered CS crushed seam
NMLC NMLC core graphic log/core recovery —q complete drill fluid loss (covers MW and HW)
NQ, HQ, PQ  wireline core core recovered strength planarilty éoating
- i VL verylow PL  planar N clean
graphic symbols A CU curved SN stained
indicate material water pressure test result | \, medium UN  undulating VN veneer
no core recovered &  (ugeons) for depth H high ﬁ:;r .‘?rzpple; CO coating
interval shown VH  veryhigh Irregu
EH extremely high
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Borehole No. BH210
E H H L B h I Sheet 1 of 7
ngineering Log - borenaole Project No: GEOTLCOV23558AA
Client: North West Metro Project Team Date started: 13.10.2008
Principal: Transport and Infrastructure Development Corporation Date completed: 17.10.2008
Project: North West Metro, Preliminary Investigation Logged by: RF
Borehole Location: TAQ7 Rozelle Station - Victoria Rd corner of Darling St Checked by: DMH
drill model and mounting: E50 Truck Easting: 330701.59 slope: -90° R.L. Surface: 40.09
hole diameter: 100 mm Northing 6251474.61 bearing: datum: AHD
drilling information material substance
c I
o c 35|22,
2 Sgrzr)]telzs g | material g 238 structure and
° E = pies, o | &5 25| @ | 8 gg additional observations
S S g 5 tests, etc = 7 8 % = g £
T e ol = depth]l & a g soil type: plasticity or particle characteristics, €| €¢ kPa
5 P! o C S - S| Qo
IS 123| 2| RL |metred © | © & colour, secondary and minor components. Eoc | oOT 8ggse
5 1 iy TOPSOIL: SILT: Dark brown with some sand, trace of| M TOPSOIL
< — clay and gravel with some plant roots and organic matter.
_ cL Mo _] St 'RESIDUALSOIL ~ ~ ~ ~ ~
CLAY: Medium plasticity, yellow with some silt and with
S fsome fine grained sand. " _
CLAYEY SILTY SAND:Fine to medium grained, pale
yellow, pale grey, white.
39 H
SPT |
10,14/120m R4
N*=R SANDSTONE: Fine to medium grained, pale grey, pald WEATHERED BEDROCK |
yellow, extremely weathered, very low strength.
| 38
] Borehole BH210 continued as cored hole
3
| 37
4]
| 36
5
| 35
6
| 34
a
| 33
8
method support notes, samples, tests classification symbols and consistency/density index
AS auger screwing* M mud N nil Uso undisturbed sample 50mm diameter soil description VS very soft
AD auger drilling* C casing Ugs undisturbed sample 63mm diameter based on unified classification S soft
RR roller/tricone penetration D disturbed sample system F firm
w washbore 23 4 st N standard penetration test (SPT) St stiff
CT cable tool :‘:n;?,ﬁggme N* SPT - sample recovered moisture VSt very stiff
HA hand auger refusal Nc SPT with solid cone D dry H hard
DT diatube water \Y vane shear (kPa) M moist Fb friable
B blank bit l 10/1/98 water level P pressuremeter W wet VL very loose
\% V bit — on date shown Bs bulk sample Wp  plastic limit L loose
T TC bit . E environmental sample W, liquid limit MD medium dense
*bit shown by suffix P water inflow R refusal D dense
e.g. ADT —< water outflow VD very dense
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Engineering L Cored Borehol oy i
gineering Log ore orenole Project No: GEOTLCOV23558AA
Client: North West Metro Project Team Date started: 13.10.2008
Principal: Transport and Infrastructure Development Corporation Date completed:  17.10.2008
Project: North West Metro, Preliminary Investigation Logged by: RF
Borehole Location: TAQ7 Rozelle Station - Victoria Rd corner of Darling St Checked by: DMH
drill model & mounting:E50 Truck Easting: 330701.59 slope: -90° R.L. Surface: 40.09
hole diameter: 100 mm Dirilling fluid: Northing: 6251474.61 bearing: datum: AHD
drilling information| material substance rock mass defects
> material ) defect description
] estimated 1S50) defect
o S o i
S 9 . - £ c strength MPa spacing o .
o e o 9 rock type; grain characteristics, colour, 5 .8 ) N mm type, inclination, planarity, roughness,
2 ol ® depth E= structure, minor components % ® D- g{‘;‘;“ a coating, thickness
T 5| 8 epth) © 5 32 h o oo
£(8| 2| RL |metred & 8 =W |9 s T A 2| 58888 | particular general
70
1] _
| 39
2 | _
| 38
N Continued from non-cored borehole ]
] NO CORE: 0.35m ]
SANDSTONE: Fine to medium grained, HW ©
| 37 ... .| orange and pale grey, distinctly bedded at © ]
0| 0°-10°. D A .
B S 0.150.22 |
NO CORE: 0.1m .
SANDSTONE: Fine to medium grained, HW
36 orange brown and pale grey, indistinctly —
B ] bedded at 0°-10°. |
D D A 7]
100 Mw 0.110.1% .
(o]
— [ee] —
| 35 —
. —=—PT, 5°, PL, 3mm clay -
PT, 0°, PL, 3mm clay
NO CORE: 0.1m D A
T SANDSTONE: Fine to medium grained, 0.370.46 ]
- :: .| orange and pale grey, indistinctly bedded at -
6 |- o100
| L34 NO CORE: 0.21m N
11| SANDSTONE: Fine to medium grained, MW | SM, 0°,PL, 80mm sandy clay 7]
1. ::: | orange and pale grey, indistinctly bedded at -
.- 10°-10° LD A —— SM, 0°,PL, 80mm clay ]
SANDSTONE: Fine to medium grained, pale swW 0.350.28
grey and pale yellow, distinct wavy bedded af — SM, 0°, PL, 20mm ]
|33 0°-5°. 3 — SM, 0°, PL, 40mm —
m D Al |
. 0.120.33 -]
] NO CORE: 0.2m SM, 0°, PL, 20mm clay ]
- 8 || SANDSTONE: Fine to medium graiped, FR =& ]
method . core-lift water weathermg defect type roughness
DT diatube ) 10/1/98 water level FR fresh JT  joint VR very rough
AS auger screwing |—|_| casing used X on date shown SW  slightly weathered PT parting RO rough
AD au -~ MW  moderately weathered SM seam SO smooth
ger drilling X highl hered T .
RR roller/tricone H barrel withdrawn P— water inflow HW  highly weathere: SZ sheared zone SL  slickensided
) X R . XW  extremely weathered SS  sheared surface
cB claw or blade bit ranhic loa/core recover —< partial drill fluid loss DW distinctly weathered CS crushed seam
NMLC NMLC core grap 9 y —q complete drill fluid loss (covers MW and HW)
NQ, HQ, PQ  wireline core core recovered strength planarilty éoating
- i VL | PL  planar N clean
graphic symbols Jo ey iow CU curved SN stained
indicate material water pressure test result | \ medium UN  undulating VN veneer
no core recovered &  (ugeons) for depth H high ST stepped CO coating
interval shown VH  very high IR imegular
EH extremely high
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Coffey ¢ geotechnics

Borehole No. BH210
Engineering L Cored Borehol oo .
gineering Log ore orenoie Project No: GEOTLCOV23558AA
Client: North West Metro Project Team Date started: 13.10.2008
Principal: Transport and Infrastructure Development Corporation Date completed: 17.10.2008
Project: North West Metro, Preliminary Investigation Logged by: RF
Borehole Location: TAQ7 Rozelle Station - Victoria Rd corner of Darling St Checked by: DMH
drill model & mounting:E50 Truck Easting: 330701.59 slope: -90° R.L. Surface: 40.09
hole diameter: 100 mm Dirilling fluid: Northing: 6251474.61 bearing: datum: AHD
drilling information| material substance rock mass defects
> material ) defect description
] estimated 1S50) defect
o S o i
S 5 . - £ c strength MPa spacing S .
o e ° 9 rock type; grain characteristics, colour, g S . N mm type, inclination, planarity, roughness,
2%l & denth S5 structure, minor components £C b- g{?a'?‘ a coating, thickness
3|5 ® epthl © 5 o2 e o 33
E |o] 2| RL |metred & © ER A R o A-axial | o 8828 | particular general
o4 pale grey and pale yellow, distinctly wavy
— bedded at 0°- 5°. FR —
i T 0.I6m(confinues / — _
SANDSTONE: Medium grained, pale grey 5%3 0'2—, S
= indistinctly to distinctly bedded at 0°-20°, with| . 99 -:PT, 5° PL, RO, CN 1
| trace of carbonaceous laminations. PT, 0°, PL, RO, SN, orange |
9 80mm band of interlaminated siltstone and
] 31 = sandstone. | —
I o
m 8 |
-
L 1 1D AL | -
] 0.58 0.69 ]
—— PT, 5°, PL, SO, CO, clay Imm
10 | ] |
| 30 -
SANDSTONE: Fine grained, grey and dark Sw 1
-1 grey, distinctly laminated at 0°- 5°, with some| LD A 1
11 | black carbonaceous laminations. 025 0.4 TJT, 60°, PL, RO, CN _
129 JT, 60°,PL, RO, CN
m 0 |
®© I- —— SM, 0°, PL, 10mm clay
T 120mm dark grey shale band. —— SM, 0°, PL, 30mm clay ]
— SANDSTONE: Medium grained, pale grey, D A =—PT, 0°- 5° IR, SN, orange-brown -1
i stained orange brown, indistinctly bedded at 10.24 0.39 ;L % PT, 0°- 5° IR, 2mm clay a
12 0°-20°. _\ PT, PL, 5°, 2mm clay
- 28 < | f— _\JT, 10°, PL, SN, orange brown —
| D Al PT, 0°, PL, 2mm, clay i
0.850.93
7] H — —PT, PL, 20°, RO, CN N
NO CORE: 0.6m FR ™ SM, 0°, PL, 20mm clay 1
_ SANDSTONE: Medium grained, pale grey, [ ~SM, 5°, PL, 10mm sand i
13 indistinctly cross bedded at 0°-20° with trace pf
| 27 — shale and carbonaceous laminations. [_ —— PT, 5°, PL, 5mm clay —
_ Q PT, 0°, PL, CO, clay -
! PT, 0°, PL, 2mm clay
7] ~ JT, 30°, PL, RO, CO, clay 7
_ D Ade JT, 30°, PL, RO, CO, clay _
1.031.19 PT, 5°, PL, 2mm clay
N — PT, 5°-10°, IR, 2mm cla N
14 Y _
| 26
. —SM, 0°, PL, 10mm .
D A L oo
] 5.710.75 JT, 10°-30°, IR, RO, CN i
15
m K=l —
1 ] D A ] B — PT, 0°-20°, IR, RO, CO, 1 | N
15.22m: 40mm shale clast. 7119 1.33 07205 IR, RO, L0, tmm, clay
T SANDSTONE: Fine to medium grained, pale ]
- grey, stained pale yellow, massive. & PT, 10°, PL, CO, clay -
| 15.66m: 25mm shale clast -:JT, 30°, PL, 5mm, clay _
16 15.87m: Carbonaceous material 2mm-3mm L
method core-lift water weatnerng defect type roughness
DT diatube ) 10/1/98 water level FR fresh JT  joint VR very rough
AS auger screwing m casing used = on date shown SW  slightly weathered PT parting RO rough
AD au ™ MW  moderately weathered SM seam SO smooth
ger drilling ) highl hered A )
RR rollerftricone H barrel withdrawn P— water inflow HW ighly weathere SZ sheared zone SL  slickensided
o XW  extremely weathered SS sheared surface
cB claw or blade bit hic loa/ —< partial drill fluid loss DW distinctly weathered CS crushed seam
NMLC NMLC core graphic log/core recovery —< complete drill fluid loss (covers MW and HW)
NQ, HQ, PQ  wireline core core recovered strength planarilty éoating
- i VL [l PL  planar N clean
_gra_phlc symbqls L Y;v(/y ow CU curved SN stained
indicate material water pressure test result | \, medium UN  undulating VN veneer
no core recovered @l  (lugeons) for depth H high ﬁ:;r isrtrzpﬂle:r CO  coating
interval shown VH  veryhigh 9
EH extremely high
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Coffey ? geotechnics

Borehole No. BH210
Engineering L Cored Borehol o i
gineering Log ore orenole Project No: GEOTLCOV23558AA
Client: North West Metro Project Team Date started: 13.10.2008
Principal: Transport and Infrastructure Development Corporation Date completed:  17.10.2008
Project: North West Metro, Preliminary Investigation Logged by: RF
Borehole Location: TAQ7 Rozelle Station - Victoria Rd corner of Darling St Checked by: DMH
drill model & mounting:E50 Truck Easting: 330701.59 slope: -90° R.L. Surface: 40.09
hole diameter: 100 mm Drilling fluid: Northing: 6251474.61 bearing: datum: AHD
drilling information| material substance rock mass defects
> material ) defect description
] estimated IS ;50 defect
o 2 o (50) f
S 9 . - £ c strength MPa spacing o .
o & o 9 rock type; grain characteristics, colour, 5 .8 ) N mm type, inclination, planarity, roughness,
213l & denth g5 structure, minor components 5 ® D- g{‘;‘;“ a coating, thickness
T 5| 8 epth) © 5 32 h o oo
£ (8] 2| RL |metred & 8 Bl A-axial | & 58888 | particular general
24 SANDSTONE: Fine to medium grained, pale| FR D A
— grey, pale yellow, indistinctly bedded at 0°-10 IT.221.49 1
i with some medium to coarse grained bands. ’ ] |
(continued)
17 | i _ i J—  [=_PT.20% PL, CO, clay 7]
23 (- SANDSTONE: Fine to medium grained, pale @ \>PT, 10°, IR, CO clay —
— grey, distinctly cross-bedded at 0°-10°. Dark PT, 10°, IR, CO clay
] grey shale laminations spaced at 1-50mm. D A | _\ PT, 0°, PL, RO, CO clay N
i 0.86 1.29 [\PT, 5°. IR, RO, CN |
18 SANDSTONE: Medium grained, pale grey, | [ FT 0% PL RO, COclay 7]
— 22 — indistinctly bedded at 20°. — —
SANDSTONE: Fine to medium grained, pale D A N
— grey, distinctly bedded at 0°, dark grey shale T191.24 -
19 laminations spaced at 2-10mm. D A_
| 21 ] Carbonaceous laminations between 18.58m I~ ]
1 1.51
7] 18.82m. PT, 0°, PL, RO, CO cl N
. - — PT, 0°, PL, f cla
a SANDSTONE: Medium grained, pale grey, y ]
indistinctly cross bedded at 0°-20° with some 8
- shale laminations. — —
20 | _
|20
m b Al |
1 1.531.64 —
|| 21 1D A | ]
1 19 1.191.07
==l —— SM, 0°, PL, 30mm clayey sand
=—PT, 0°, PL, RO, CO clay
T JT, 70°-90°, IR, RO, CO clay 7
18 22 | NO CORE: 0.49m. (21.71m-21.80m) ]
= SM, 20°-30°, IR, 30mm clayey sand
T SANDSTONE: Fine grained, grey, distinctly FR o _g_ll\_ll,soo",Fl?LL,égm(r:nocla}y n
. bedded at 0°-10°, shale and carbonaceous ©l |G Epyi ) ! clay -
dark grey laminations L —\‘]T' 457, PL, RO, VN clay
. . LD A JT, 20°, PL, closed -]
23 0.791.05
|17 ] ]
- = oz d| | —PT, 0°5°, PL, RO, VN clay .
E SANDSTONE: Fine grained, pale grey, —JT, 20°, PL, closed -
| cro_ss-zel;jde(? at 10°-20°, with some coarse —:JT, 20°, PL, RO, VN clay i
24 grained bands. J JT, 20°, PL, closed
o C
method . core-lift water weathering defect type roughness
DT diatube ) 10/1/98 water level FR fresh JT  joint VR very rough
AS auger screwing |—|_| casing used X on date shown SW  slightly weathered PT parting RO rough
AD auger drilling MW moderately weathered SM seam SO smooth
RR et H barrel withdrawn P— water inflow HW  highly weathered SZ  sheared zone SL  slickensided
rollerfiricone S XW  extremely weathered SS  sheared surface
CB claw or blade bit ranhic log/core recaver — partial drill fluid loss DW distinctly weathered CS crushed seam
NMLC NMLC core grap 9 Y —< complete drill fluid loss (covers MW and HW)
NQ, HQ, PQ  wireline core core recovered strength planarilty éoating
- i VL | PL  planar N clean
graphic symbols L Y:V(,y ow CU curved SN stained
indicate material water pressure test result | \, medium UN  undulating VN veneer
no core recovered &]  (ugeons) for depth H high ST _steppled CO coating
interval shown VH  very high IR irregular
EH extremely high
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Borehole No. BH210
Engineering L Cored Borehol oy i
gineering Log ore orenole Project No: GEOTLCOV23558AA
Client: North West Metro Project Team Date started: 13.10.2008
Principal: Transport and Infrastructure Development Corporation Date completed: 17.10.2008
Project: North West Metro, Preliminary Investigation Logged by: RF
Borehole Location: TAQ7 Rozelle Station - Victoria Rd corner of Darling St Checked by: DMH
drill model & mounting:E50 Truck Easting: 330701.59 slope: -90° R.L. Surface: 40.09
hole diameter: 100 mm Drilling fluid: Northing: 6251474.61 bearing: datum: AHD
drilling information| material substance rock mass defects
> material ) defect description
] estimated IS ;50 defect
o 2 o (50) f
S 9 . - £ c strength MPa spacing o .
o |& o 9 rock type; grain characteristics, colour, 5 .8 ) N mm type, inclination, planarity, roughness,
2 ol ® depth E= structure, minor components % ® D- gfrlgll- a coating, thickness
? (5 ® epth) © 5 52 j o oo
£(8| 2| RL |metred & 8 ER A-adal | | 08888 | particular general
1o NO CORE: 0.12m. FR SM,-20~, PT, A0TmT, Ty
- SANDSTONE: Fine grained, grey to pale *?‘IMVS%”‘ ';t 3(|)mmd, gravelly clay
i grey, distinctly cross-bedded at 10°-20°, dark 1995 L close
grey shale and carbonaceous laminations. {JT, 45°, PL, closed
- D A —\JT, 5°-10° IR, RO, CO clay
5.83 0.79 2 JT, 60°-90°, IR, RO, CN (24.53m -
N 63073 24.64m)
15 25 | " —=— Shear zone between 24.95m and 25.77m
1 SM, 0°, PL, 20mm
| [>CS, 20°, IR, 50mm gravelly clay
- || £ SM, 10°-20°, IR, 40mm clay, pp=360kPa
] 25.57m - 25.60m: Interlaminated fine grained N
- sandstone and black shale band. LD A JT, 40°, PL, RO, CO clay
0.490.44 JT, 60°-90°, IR, closed (25.19m -
26 | 25.85m)
14 :
I JT, 80°, PL, RO, closed
7 AlS PT, 5°, PL, 3mm clay
. 0.2 0.8 JT, 45°, PL, RO, CO clay
=) SM, 0°, PL, 20mm, clay, pp=120kPa
7 2X JT, 45°, PL, RO, CO clay
- JT, 30°, PL, closed
27 - - - SM, 10°, IR, 40mm, clayey sand
— 13 - SANDST_ONE: Fine to medium graln(_ed, Sw — PT, 0°, PL, CO clay
I orange, distinctly bedded at 0°-10° with some 3 xJT, 20°, PL, closed
7 grey shale and carbonaceous laminations. D A 2 x JT, 60°, PL, closed
- 11.261.41 JT, 80°, PL, RO, CN
SM, 0°, PL, 10mm clay
] FR
28_ G | =—2xPT,5° PL, RO, CO, clay
12 . PT, 5°, PL, RO, CO, clay
B . (oo}
(o2}
] ; . - D A
SANDSTONE: Medium grained, orange, red,| MW 712 1.99
T indistinctly bedded at 0°-10°. . ~
29 |
| 11
L | | ——JT, 60°, PL, RO, CN
= 29.40m - 29.45m - No core
7 LD A
. 1.351.37
30
| 10
- (oo}
(o2}
- SANDSTONE: Medium grained, pale grey, FR LD -
pale orange, indistinctly bedded at 0°-10° to 0.981.07
N massive with rare carbonaceous flecks.
|| 31 [
1 9
] N ©
i NO CORE: 0.07m SW )
=
32 1.46 2.09
method . core-lift water weathering defect type roughness
DT diatube ) 10/1/98 water level FR fresh JT joint VR very rough
AS auger screwing |—|_| casing used X on date shown SW  slightly weathered PT parting RO rough
AD auger drilling MW moderately weathered SM seam SO smooth
RR lerftri H barrel withdrawn P— water inflow HW  highly weathered SZ sheared zone SL  slickensided
rollerfiricone S XW  extremely weathered SS  sheared surface
cB claw or blade bit graphic log/core recovery —< partial drill fluid loss DW distinctly weathered CS  crushed seam
NMLC NMLC core — complete drill fluid loss (covers MW and HW)
NQ, HQ, PQ wireline core core recovered strength planarilty éoating
- i VL | PL  planar N clean
graphic symbols L Y:V(,y ow CU curved SN stained
indicate material water pressure test result | \, medium UN  undulating VN veneer
no core recovered &]  (ugeons) for depth H high ST  stepped CO  coating
interval shown VH  very high IR imegular
EH extremely high
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Borehole No. BH210
Engineering Log - Cored Borehole Scine: GEOTLCOV23558AA
Client: North West Metro Project Team Date started: 13.10.2008
Principal: Transport and Infrastructure Development Corporation Date completed: 17.10.2008
Project: North West Metro, Preliminary Investigation Logged by: RF
Borehole Location: TAQ7 Rozelle Station - Victoria Rd corner of Darling St Checked by: DMH

drill model & mounting:E50 Truck Easting: 330701.59 slope: -90° R.L. Surface: 40.09
hole diameter: 100 mm Drilling fluid: Northing: 6251474.61 bearing: datum: AHD
drilling information| material substance rock mass defects
> material ) defect description
] estimated 1S50) defect
o S o i
S 9 . - £ c strength MPa spacing S .
o e o 9 rock type; grain characteristics, colour, 5 .8 ) N mm type, inclination, planarity, roughness,
2 ol ® depth E= structure, minor components % ® D- g{?gl“ a coating, thickness
? (5 ® epth) © 5 52 ) o oo
£€(8| 2| RL |metred & 8 ER A-adal | ¥ | 08888 | particular general
S ... .| SANDSTONE: Medium grained, pale yellow,[ SW U A
-] : ;| orange, massive to indistinctly bedded at 1.361.76 -
] 0°-10°. Trace of sideite grains and coarse |
quartz grains(continued) 8
. 33 D AT ]
L7 1.221.33
34 | D A ]
L 6 1.6 1.35
1. .. .| SANDSTONE: Medium grained, pale grey, FR § T
_|: ;| indistinctly bedded at 0°-20°, with some coarge A
-+ -+ | grained bands and grey shale and
-{- - - - | carbonaceous laminations. -1
35 | D Al ]
L5 1.271.0§
m W |
- 36 SANDSTONE: Fine to coarse grained, pale FR D A 1
4 grey, distinctly bedded at 0°- 5°, with grey 151 1.7 —
B ] laminations. i |
m o |
(o2}
-1 SANDSTONE: Medium grained, pale grey, T [~ SM. 0° PL, 10mm 1
| 37 indistinctly corss bedded at 0°- 20°, with gre: D Al | ]
] shale and black carbonaceous wavy 1.151.29
— laminations. 1
P 38 R ]
— 1D Al e SM, 0°, PL, 10mm clay .
1.931.55 ii PT, 0°, PL, 5mm clay
L 7 | JT, 30°, PL, RO, CO clay 7]
39 D A ]
L1 SANDSTONE: Medium to coarse grained, 1.972.17
- pale grey, indistinctly bedded at 0°-10°. -1
- 40 -
method core-lift water weatnerng defect type roughness
DT diatube ) 10/1/98 water level FR = fresh JT  joint VR very rough
AS auger screwing casing used —— on date shown SW  slightly weathered PT parting RO rough
- MW  moderately weathered SM seam SO smooth
AD auger drilling X y T .
RR ler/tri H barrel withdrawn P— water inflow HW  highly weathered SZ sheared zone SL  slickensided
roller/tricone - o XW  extremely weathered SS  sheared surface
cB claw or blade bit hic loa/ —< partial drill fluid loss DW distinctly weathered CS crushed seam
NMLC NMLC core graphic log/core recovery —q complete drill fluid loss (covers MW and HW)
NQ, HQ, PQ wireline core core recovered strength planarity coating
) ) VL ery lo PL  planar CN clean
graphic symbols Lo eyow CU curved SN stained
indicate material water pressure test result | 1 medium UN  undulating VN veneer
no core recovered &  (ugeons) for depth H high ﬁ:;r ﬁlrzpﬂle; CO coating
interval shown VH  veryhigh g
EH extremely high
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Borehole No. BH210
Engineering L Cored Borehol oy Geo-
gineering Log ore orenole Project No: GEOTLCOV23558AA
Client: North West Metro Project Team Date started: 13.10.2008
Principal: Transport and Infrastructure Development Corporation Date completed: 17.10.2008
Project: North West Metro, Preliminary Investigation Logged by: RF
Borehole Location: TAQ7 Rozelle Station - Victoria Rd corner of Darling St Checked by: DMH
drill model & mounting:E50 Truck Easting: 330701.59 slope: -90° R.L. Surface: 40.09
hole diameter: 100 mm Dirilling fluid: Northing: 6251474.61 bearing: datum: AHD
drilling information| material substance rock mass defects
> material ) defect description
] estimated IS ;50 defect
o 2 o (50) f
S 9 . - £ c strength MPa spacing o .
o & o 9 rock type; grain characteristics, colour, 5 .8 ) N mm type, inclination, planarity, roughness,
2 ol ® depth E= structure, minor components % ® D- g{?gl“ a coating, thickness
T (5 © epihl @ 5 o2 il KoY 39
E (8| 2| RL |metred 5 3 ER A-adal | | 08888 | particular general
Y ... .| SANDSTONE: Medium to coarse grained, FR D A
—::: | pale grey, indistinctly bedded at 0°-10°. 177 2] —
] (continued) |
41 SANDSTONE:Fine to medium grained, pale 1D Alg — PT, 0°, PL, 5mm clayey sand —
= grey, distinctly cross-bedded at 0°-15°, with 1.2 1.09
-1 grey shale laminations. -1
— 42 — —]
| -2
_ ID A 1
1.96 1.93
43 | D A ]
-3 1.922.29
m ~ J 5 |
a Extremely weathered siltstone clast 30mm o JT, 25% IR, RO, CN ]
4 44 Trace of quartz and siltstone clasts up to 2mm R —
o LD A &= | =_PT.0°PL SO,CN
7 Dark grey siltstone band between 44.06m to 1.931.59 PT, 0% PL, SO, CN N
. 44.11m —
Trace of carbonaceous flecks and laminae
45 | 107
-5 BH210 terminated at 45m
46 ]
| -6
47 | _
-7
48
method core-lift water weathermg defect type roughness
DT diatube ) 10/1/98 water level FR fresh JT  joint VR very rough
AS auger screwing |—|_| casing used X on date shown SW  slightly weathered PT parting RO rough
AD auger drilling MW moderately weathered SM seam SO smooth
RR lerftri H barrel withdrawn P— water inflow HW  highly weathered SZ  sheared zone SL  slickensided
roller/tricone ) - o XW  extremely weathered SS  sheared surface
cB claw or blade bit ranhic loa/core recover —< partial drill fluid loss DW distinctly weathered CS crushed seam
NMLC NMLC core grap 9 y —q complete drill fluid loss (covers MW and HW)
NQ, HQ, PQ wireline core core recovered strength planarilty éoating
- i VL verylow PL  planar N clean
graphic symbols A CU curved SN stained
indicate material water pressure test result | \ medium UN  undulating VN veneer
no core recovered &  (ugeons) for depth H high ﬁ:;r ﬁlrzpﬂle; CO coating
interval shown VH  veryhigh g
EH extremely high















