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STE:ll
Project 71476.00
22 December 2009

REPORT ON GEOTECHNICAL INVESTIGATION
PROPOSED RESIDENTIAL DEVELOPMENT
128 HERRING ROAD, MACQUARIE PARK

1. INTRODUCTION

This report presents the results of a geotechnical investigation undertaken for the proposed
residential development at 128 Herring Road, Macquarie Park. The investigation was

commissioned by Lipman Properties Pty Ltd.

Based on preliminary information provided by Lipman Properties, it is understood that the
proposed development will include the staged construction of five residential unit blocks
(Buildings A to E). The buildings will comprise twelve levels above ground with two to three
levels of basement carparking. The lowest basement levels will generally require excavation to
depths of approximately 8 m to 9 m. The project will involve the initial subdivision of the site and
construction of Building A, then progressive development of the remaining buildings. For this
reason, the present investigation has targeted Building A with a greater density of boreholes.
The lowest basement levels will generally require excavation to depths of approximately 8 m to

9m.

The field work for the investigation included the drilling of eight boreholes and installation of two
groundwater monitoring wells for sampling and measurement of groundwater levels. Laboratory
testing of selected rock core samples was undertaken, followed by engineering analysis and
reporting. Details of the field work are given in the report, together with comments on design

and construction practice.

Proposed Residential Development Project 71476.00
120-128 Herring Road, Macquarie Park December 2009
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Douglas Partners Pty Ltd (DP) carried out a Phase 1 contamination assessment of the site in
conjunction with the geotechnical investigation, the results of which have been reported
separately (Project No. 71476.01, dated December 2009).

2. SITE DESCRIPTION

The site of the proposed development is situated on the north-eastern side of Morling College
and covers a total area of approximately 17,000m?. Herring Road runs along the south-eastern
site boundary. The Stage 1 site (Building A) is located on the eastern corner of the overall

development site and covers an area of approximately 5,000 m?.

The site and surrounding area are located on a gentle north-facing hill which generally falls from
Herring Road to an open water-course located close to the north-western boundary. Within the
site, ground surface generally falls from approximately RL 68 to RL 56, relative to Australian
Height Datum (AHD), at an average slope of approximately 3 to 5 degrees. The lower north-
western part of the site is a reasonably level playing field that has been formed by filling
approximately 1 m to 2 m thick. Part of the site is located on the northern side of the water-

course where groundslopes begin to rise gently to the north.

At the time of the investigation the site was generally occupied by one to two-storey brick
buildings with surrounding grassed and garden areas and numerous scattered mature trees. An

earth mound approximately 2 m high was located along the Herring Road boundary.

The property to the south-west of the site is occupied by Morling College and includes a number
of one to two-storey brick buildings which are set back approximately 10 m to 20 m from the

common boundary.

The property to the north-east of the site is generally undeveloped and covered with grass, with
the exception of a brick building (Dunmore Lang College) which is located towards the Herring

Road boundary and set back approximately 15 m to 20 m from the common boundary

Proposed Residential Development Project 71476.00
120-128 Herring Road, Macquarie Park December 2009
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On the adjacent property to the north-west of the site there was a multi-level commercial building

under construction.

3. GEOLOGY

Reference to the Sydney 1:100 000 Series Geological Sheet indicates the site is underlain by
Ashfield Shale and that the site is close to boundaries with Hawkesbury Sandstone to the north
and east of site. Ashfield Shale typically comprises black to dark grey shale and laminite
(interbedded shale, siltstone and fine grained sandstone) and typically weathers to form clays of
medium to high plasticity. Hawkesbury Sandstone typically comprises medium to coarse
grained quartz sandstone with some shale bands or lenses. The geological mapping was
confirmed by the field work which identified residual soils then laminite overlying sandstone
bedrock. The laminite may be part of the Mittagong Formation which is a transitional rock unit

between the Ashfield Shale and Hawkesbury Sandstone.

4. FIELD WORK METHODS

The field work included eight boreholes (BH1 to BH8 inclusive) drilled to depths of 11.95 m to
12.2 m using a truck-mounted drilling rig and the installation of two groundwater monitoring

wells.

The boreholes were initially drilled using spiral augers and rotary washboring within the soil and
extremely weathered rock to depths of 1.1 m to 4.7 m. The boreholes were then cased and
continued into the underlying rock using diamond core drilling techniques to obtain continuous

core samples of the bedrock.

Standard Penetration Tests (SPT's) were carried out at regular intervals below depths of 1.0 m
to sample the soil and extremely weathered rock and to assess the in-situ strength of the
materials. Disturbed soil samples were also retrieved from the boreholes during drilling for

identification and classification purposes.

Proposed Residential Development Project 71476.00
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The rock cores were returned to the DP office where they were logged by a geologist, the cores
photographed and Point Load Strength Index (Isso) tests carried out on selected samples of the

rock core.

Groundwater monitoring wells (50 mm diameter slotted PVC) were installed in BH 2 and BH 8 to
depths of 12.0 m, to allow for measurement of the groundwater level during the investigation
period and sampling of the groundwater for the contamination assessment. No long term

monitoring of groundwater levels was carried out.
The borehole locations are shown on Drawing 1 in Appendix A.

The ground surface level at each of the borehole locations was interpolated from spot heights
relative to Australian Height Datum (AHD) shown on the survey plan by Barrie Green and
Associates Pty Ltd (Job No 6041, dated August 2009).

5. FIELD WORK RESULTS

Details of the subsurface conditions encountered are given in the borehole logs in Appendix B,
together with colour photographs of the rock core samples and notes defining classification

methods and descriptive terms.

The boreholes penetrated a subsurface profile typically comprising topsoil and filling to depths of
0.1 m to 1.4 m, then residual clay to depths of 0.5 m to 4.7 m overlying laminite then sandstone

bedrock. The various strata are summarised below.

Proposed Residential Development Project 71476.00
120-128 Herring Road, Macquarie Park December 2009



(/)] Douglas Partners

Page 5 of 20
TOPSOIL: silty/clayey topsoil approximately 100 mm thick was encountered at most
locations (300 mm thick in BH6).
FILLING: silty clay filling was encountered to a depth of 1.4 m in BH8.
CLAY: stiff to very stiff natural clay was encountered to depths of between 0.5 m to

1.3 min BH1 to BH6 inclusive and to depths of 2.5 m and 4.7 m in BH7 and
BH8, respectively.

SANDSTONE/ interbedded fine grained sandstone and siltstone (laminite) was
LAMINITE encountered below the clay and extended to depths of between 5 m to 9 m.
The laminite profile was quite variable but generally included extremely low
to very low strength rock approximately 2.5 m thick over low to medium
strength rock grading to medium to high strength rock at depths of
approximately 5m to 7 m. Some bands of higher and lower strength rock
were encountered within the interbedded extremely low to high strength

rock profile.

SANDSTONE more uniform sandstone bedrock was encountered at depths between 5 m
to 9 m. The sandstone generally included medium to high strength rock
approximately 1 m to 3 m thick overlying high strength, slightly fractured to
unbroken rock. High to very high strength sandstone was encountered at
depths of between 10.3 mto 11.0 min BH2, 3, 5and 8. A 0.5 m thick band
of highly fractured, very low to low strength sandstone was encountered in

BH7 at a depth of 9.8 m (possibly associated with fault).

The rock, mainly the laminite, included numerous moderately and steeply dipping joints with dips
ranging from 30 degrees below horizontal to sub-vertical. Zones of crushed rock (possible shear

zones) were identified in the rock cores at some locations.

No free groundwater was observed during augering of the boreholes (i.e. within depths of 1.1 m
to 4.7 m) and the use of water during wash boring and coring within the bedrock prevented the
measurement of groundwater below this depth. The water level within the groundwater
monitoring wells was measured at 7.2 m (RL 57.7 AHD) in BH2 on 7/12/09 and at 5.0 m depth
(RL 59.9 AHD) in BH2 on the 17/12/09.

Proposed Residential Development Project 71476.00
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6. POINT LOAD STRENGTH TESTS

Selected samples of the rock core were tested in the laboratory to determine the Point Load
Strength Index (Issg) values. The results of the testing are shown on the bore logs at the

appropriate depth.

It is noted that Isso tests are not readily carried out on extremely low to very low strength rock
and hence strength classification for the weaker rock is based on visual/tactile assessments of
the rock core. The Isso values for the various rock strata are described below together with the

estimated unconfined compressive strength (UCS) which is based on a UCS:lsg, ratio of 20.

The Issq values for the rock cores ranged from 0.2 MPa to 3.7 MPa, corresponding to a low to
very high strength classification (estimated UCS ranging from 4 MPa to 74 MPa). Generally the
Isso values within the upper interbedded rock profile ranged from 0.2 MPa to 1.0 MPa and within
the underlying sandstone the Isg, values generally ranged from 1.0 MPa to 2.5 MPa. Higher Issg
values of up to 3.7 MPa were measured on very high strength bands of rock/ironstone within the

upper interbedded profile and within the underlying very high strength sandstone.

7. GEOTECHNICAL MODEL

Two geotechnical cross sections (Sections A-A" and B-B') showing the interpreted subsurface
profile between the boreholes are shown on Drawings 2 and 3 in Appendix B. The sections
show interpreted geotechnical divisions of underlying rock together with the extent of the
proposed basement excavations. A summary of the depths (and reduced level) to the top of the
various rock strata is provided in Table 1. The orientations of the cross-sections are shown on

Drawing 1.

The interpreted geotechnical model for the site includes:

o topsoil to depths of approximately 0.1 m over most of the site (slightly shallower and deeper

in some locations);

Proposed Residential Development Project 71476.00
120-128 Herring Road, Macquarie Park December 2009
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e clayey filling to depths of approximately 1 m to 2 m below the playing field and along the
banks of the water-course on the north-western end of the site. Filling is also present in the

earth mounds along the Herring Road frontage;

e residual stiff to very stiff clay to depths of approximately 0.5 m to 1.5 m across most of the

site, increasing to depths of 2.5 m to 5 m on the filled north-western end of the site;

e below the clay is a variable bedrock profile of interbedded fine grained sandstone and
siltstone extending to depths of between 5 m to 9 m. The interbedded rock is probably part
of the Mittagong Formation which is a transitional rock unit between the Ashfield Shale and
Hawkesbury Sandstone. The thickness of the interbedded rock profile reduces towards the
lower north-western end of the site and was not present in BH8. The interbedded rock
profile generally includes extremely low to very low strength rock approximately 2.5 m thick
grading to medium to high strength rock at depths of approximately 5 m to 7 m. Bands of
lower and higher strength rock are generally present throughout the interbedded rock

profile. The laminite is typically more fractured and jointed than the underlying sandstone.

° more uniform sandstone bedrock (Hawkesbury Sandstone) is present below the
interbedded rock profile at depths of between 5 m to 9 m (reducing in depth towards the
north-western end of the site). The sandstone generally includes medium to high strength
rock approximately 1 m to 3 m thick overlying high strength, slightly fractured and unbroken
rock. High to very high strength sandstone is present at some locations below depths of
10 mto 11 m.

e groundwater seepage should be expected near the interface of the residual clay and rock
surface. It is anticipated that groundwater seepage may also occur within fractured zones
and joints within the underlying rock profile. Groundwater seepage flows are likely to

increase following periods of extended wet weather.

Proposed Residential Development Project 71476.00
120-128 Herring Road, Macquarie Park December 2009
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Table 1 — Summary of Depths (and Reduced Level) to Top of Various Rock Strata

Depth & Reduced Level to Top of Various Rock
Borehole | Surface RL ELVL Y Vo
Location AHD ) ) - -
( ) Sandstone/ | Sandstone/ Sandstone/ M-H H
o o L Sandstone Sandstone
Laminite Laminite Laminite
1.0 3.0 5.0 8.0
1 65.6 (64.6) (62.6) (61.6) (57.6)
0.7 3.3 7.0 8.9
2 64.9 (64.2) (61.6) (57.9) (56.0)
0.5*% 4.6 7.1 9.0
3 64.5 (64.0) (60.1) (57.4) (55.5)
1.3* 4.7 6.5 7.5
4 66.5 (65.2) (61.8) (60.0) (59.0)
1.0* 6.1 8.1
5 66.4 (65.4) (60.3) (58.3)
0.8 4.0 5.9 8.1
6 62.5 (61.7) (58.5) (56.6) (54.4)
25 5.0 8.3**
! 59.6 (57.1) (54.6) (51.3)
4.7 49 8.7
8 58.9 54.2) (54.0) (50.2)
Notes: Bracketed numbers are the Reduced Level (to AHD) for the top of the stratum

EL = extremely low strength rock
VL = very low strength rock

L = low strength rock

* interbedded extremely low to high strength rock below 1.2m in BH3, 3.2m in BH4, 3.4m in BH5
** fractured, very low strength rock in BH7 from 9.8m to 10.3m.

M = medium strength rock
H = high strength rock

8. COMMENTS

8.1 Proposed Development

Based on concept architectural drawings by Turner + Associates Pty Ltd (dated 2 December
2009) it is understood that the proposed development will include the staged construction of five
residential unit blocks (Buildings A to E). The buildings will comprise twelve levels above ground
and two to three levels of linked basement carparking. The project will involve the initial
subdivision and construction of Building A then progressive development of the remaining
buildings. The lowest basement levels for Building A to D range from RL56.6 to RL51.3 and will
generally require excavation to depths of approximately 8 m to 9m. Slightly shallower
excavation to approximately 6 m to 7 m depth will be required for Building E, with a basement

level of RL 59.4.

Project 71476.00
December 2009

Proposed Residential Development
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The investigation has been carried out with a higher density of boreholes within or close to the
footprint of Building A, as this will be the first building to be constructed. Additional boreholes
should be carried out within the remaining building footprints to provide a similar coverage and

assess the uniformity or variability in subsurface conditions across the site.

8.2 Site Preparation and Earthworks

8.2.1 Excavation Conditions
The investigation indicates that excavation for the basements will require the removal of soil and
extremely low to low strength rock to depths of approximately 3 m to 5 m followed by low to
medium then medium and high strength rock in the lower half of the basement. It is important to
note that the upper layers of interbedded rock contains bands of medium to very high strength
rock and ironstone. Slightly fractured to unbroken, medium and high strength sandstone is
expected towards the base of the excavation at most locations, particularly on the north-western

part of the site where the thickness of the interbedded rock profile is less.

Excavation of soil and extremely low to low strength rock should be achievable using
conventional earthmoving equipment, however the assistance of rock hammering or ripping will
probably be required for effective removal of medium to high strength bands within the
weathered rock sequence. Excavation of low to medium strength rock may require moderate
ripping with an excavator whilst excavation of medium and high strength rock will require heavy
ripping with a large excavator or bulldozer. Productivity within medium to high strength rock may
be low (even with large dozers) and therefore some pre-splitting or rock hammering may be
necessary to improve efficiency. The underlying slightly fractured to unbroken sandstone may
be effectively unrippable in which case large hydraulic rock breakers in conjunction with heavy
ripping will be required to remove this material. Rock saws may also be used around the

perimeter of the excavation to reduce vibrations and reduce over-break of the rock.

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

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

Proposed Residential Development Project 71476.00
120-128 Herring Road, Macquarie Park December 2009
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Contractors may inspect the rock core samples at the DP office in West Ryde prior to submitting
final tenders (rock cores are generally kept for 6 months after drilling unless longer holding times

are requested).

8.2.2 Disposal of Excavated Material
All excavated materials will need to be disposed of in accordance with the current Waste
Classification Guidelines (DECC, April 2008). Reference should be made to the DP Phase 1
Contamination Assessment report for details on the contamination status and waste

classification of site soils.

8.2.3 Groundwater Seepage
Groundwater was not observed during auger drilling of the boreholes to maximum depths of
4.7 m however groundwater was later measured within the groundwater monitoring wells at
depths of 5.0 m (BH2) and 7.2m (BH8). The measured groundwater level is probably
associated with a perched groundwater table near the interface of residual clay and bedrock and

minor seepage through fractures and joints in the rock.

During construction, it is anticipated that groundwater seepage should be readily controlled by
perimeter drains connected to a "sump-and-pump"” dewatering system. The need for ongoing
dewatering, after construction, will depend on whether the basement is designed as a drained
basement or water tight (tanked) basement. A drained basement will require permanent
subfloor drainage below the basement floor slab connected to a sump and pump dewatering
system. A tanked basement will avoid the need for dewatering after construction, however the
tanked basement may be considerably more expensive than the drained basement and is
probably not warranted for this site. A tanked basement would need to be designed to resist
uplift forces associated with groundwater pressure, for which preliminary design could be based

on a groundwater level at the clay/rock interface.

8.2.4 Dilapidation Surveys
Dilapidation surveys should be carried out on surrounding buildings, pavements and structures
before the commencement of any excavation work in order to document any existing defects so
that any claims for damage due to vibrations or construction related activities can be accurately

assessed.

Proposed Residential Development Project 71476.00
120-128 Herring Road, Macquarie Park December 2009
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8.2.5 Vibrations
It is anticipated that the proposed rock excavation will result in vibration of the surrounding
ground, however, it is noted that the basement footprints are set back 10 m or more from
adjacent buildings. Where impact breakers are required in the vicinity of adjacent buildings it
would be prudent to monitor and limit vibrations on these structures. Generally, a maximum
peak particle velocity of 8 mm/sec (in any component direction) at foundation level of adjacent

structures is suggested for both structural and human comfort considerations.

Based on vibration monitoring carried out by DP at various excavation sites in Sydney it is
anticipated that vibrations resulting from a 2000 kg rock hammer would be less than 8 mm/sec
at distances of more than 10 m from the excavation. However, as the magnitude of vibration
transmission is site specific, it is recommended that a vibration trial be undertaken at the
commencement of excavation. The trial may indicate that smaller or different types of

excavation equipment should be used.

8.3 Excavation Support

8.3.1 Batter Slopes and Excavation Faces
Due to the set back distances from boundaries and structures it is anticipated that excavations
may be battered in soil and the interbedded rock followed by vertical excavation in the uniform
medium to high strength sandstone below depths of approximately 6 m to 8 m for Buildings A, B
and E and depths of 5 m to 6 m for Buildings C and D. Alternatively shoring may be adopted
within the soil and interbedded rock to minimise earthworks and the volume of material to be

removed.

The maximum batter slopes shown in Table 2 are recommended for the design of temporary
and permanent batters. These batters are subject to assessment of jointing in the rock by a
geotechnical engineer. If adverse jointing is present in the rock then flatter batters or

stabilisation using rock bolts may be required.

Proposed Residential Development Project 71476.00
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Table 2 — Recommended Maximum Batter Slopes

Material Temporary Batter Slope Permanent Batter Slope
(H:V) (H:V)
Filling or natural clay soils 1.5:1 2:1
Sandstone/laminite: Extremely 1:1 15

low to very low strength
Sandstone/laminite : 0.5:1 1:1

Low to medium and medium to

high strength

Sandstone : Vertical* Vertical*

Medium to high strength

Notes: *Vertical excavation is subject to jointing and geotechnical inspection

The interbedded sandstone and laminite is expected to deteriorate and break down if left
exposed to weather. It is therefore recommended that any soil and sandstone/laminite faces
that are exposed over the long term should be covered with mesh reinforced shotcrete pinned to
the face with dowels. A minimum shotcrete thickness of 80 mm should be adopted unless
stability issues dictate a greater thickness is required. The need for shotcrete of rock faces may

be reassessed by a geotechnical engineer at the time of excavation.

Excavations in uniform medium or greater strength sandstone will generally be self-supporting
(subject to joint orientation) and may be cut vertically. It is possible that some of the less
fractured medium strength or stronger sandstone/laminite may also be self-supporting and
therefore able to be cut vertically, however, this will need to be assessed by a geotechnical
engineer at the time of excavation. All vertical rock faces must be progressively inspected by a
geotechnical engineer at 1.5 m depth intervals to check for adversely inclined joints and to
assess whether additional stabilisation measures are required. Stabilisation of vertical rock
faces may include shotcrete of fractured or highly weathered zones or rock bolts/anchors where

adverse joints form potentially unstable wedges of rock.

8.3.2 Retaining Walls/Shoring
Vertical excavations within the soils and interbedded sandstone/laminite, if adopted, will require
both temporary and permanent lateral support during and after excavation. It is anticipated that
a bored soldier pile wall with shotcrete or timber infill panels would be suitable. Temporary or

permanent soil nail and shotcrete walls may also be considered for support of the soil and rock

Proposed Residential Development Project 71476.00
120-128 Herring Road, Macquarie Park December 2009
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where there are no movement sensitive structures within the zone of influence of the excavation.
Further advice on the design and construction of soil nails should be sought if this alternative is

to be considered.

Typically, soldier piles are spaced at approximately 2 m to 3 m centres however closer spaced
piles may be required to limit wall movements or collapse of infill materials where structures or
services are located in close proximity to the excavation. Generally shotcrete panels should be
constructed in 2 m depth intervals within soil and extremely low to very low strength rock and

then 3 m depth intervals within low to medium strength rock or better.

Preferably, shoring piles should be founded at least 1.0 m below the base of the bulk excavation
level in order to provide lateral restraint at the base of the excavation and avoid the risk of
adversely inclined joints or wedges undermining the base of the piles. It may be possible to
terminate the shoring piles within free standing medium to high strength sandstone above the
bulk excavation level, however it will be important for a geotechnical engineer to assess the
stability of the rock directly beneath each pile. The toe of the piles above bulk excavation will

also need to be restrained with rock bolts or anchors.

Shoring piles may be used to carry vertical structural loads and may be designed on the basis of
the allowable foundation pressures given in Section 8.5. A reduction in bearing pressure will

generally apply for piles founded close to, or on the edge of vertical (or steep) rock excavations.

Suitably sized drilling rigs fitted with rock augers will be required to penetrate medium and high

strength rock and coring buckets may be required to penetrate high to very strength rock.

8.3.3 Design
The design of the shoring will depend somewhat upon whether it is cantilevered or restrained by
multiple rows of temporary rock anchors. It is anticipated that at least one or two rows of rock
anchors will be required to provide lateral restraint to shoring piles above the top of medium to

high strength sandstone.

It is suggested that design of cantilevered shoring systems (or shoring with a single row of
anchors) be based on a triangular earth pressure distribution based on earth pressure

coefficients provided in Table 3. Active earth pressures (Ka) may be used where some wall

Proposed Residential Development Project 71476.00
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movement is acceptable, and at rest earth pressures (Ko) should be used where wall movement

is to be minimised.

Table 3 — Recommended Earth Pressure Coefficients and Bulk Unit Weights

Material Earth Pressure Coefficient Bulk Unit Weight
Active (Ka) At Rest (Ko) (kN/m®)
Filling and Residual clay 0.35 0.5 20
Sandstone/laminite:
Extremely low to very low 0.3 0.45 22
strength
Sandstone/laminite:
] 0.2 0.3 22
Low to medium strength
Sandstone/laminite:
0.1 0.2 22

Medium to high strength

All surcharge loads should be allowed for in the shoring design including building footings,

inclined slopes behind the wall, traffic and construction related activities.

Preliminary design for lateral earth pressures for walls with more than one row of anchors may
be based on a uniform rectangular earth pressure distribution. The additional lateral pressures
due to surcharge loading behind the wall and hydrostatic pressures (if appropriate) must also be
considered. Where lateral movement is less critical (as generally expected for this site) a
pressure distribution of 4H may be considered (where H is the depth to the top of the medium to
high strength sandstone). For situations where movements are critical, a higher uniform
pressure of 6H may be adopted. For detailed design of walls greater than 5 m high a computer
analysis package such as WALLAP, FLAC, PLAXIS or similar should be used to model the
excavation and anchoring sequence, to refine the design and provide estimates of possible

lateral movements.

The design of temporary and permanent support will also need to consider the possibility that
45° joints in the rock will daylight near the base of the shoring wall leading to wedges of rock
which need to be supported by the temporary and permanent retaining structures. The support
system would typically comprise rock bolts or anchors spaced at 2 m to 3 m centres over the
rock face. These anchors should have their bond lengths formed in rock behind a line projected

up at 45° from the base of the shoring. As a guide, the support system should be designed to
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withstand a horizontal force per unit width of 4.2H? (kN) where H is the height of the excavation
in metres. This approximation of the horizontal force required to support a 45° wedge is based
on an anchor inclination of 10° below horizontal, an average bulk weight of 21 kN/m?3, and
friction angle of 25° and cohesion of 0 kPa along the failure plane. Given that there is a low
probability that a joint would run the full length and height of the excavation it suggested that this

design may be carried out for a factor of safety of 1.1.

Passive resistance for piles founded below the base of the excavation may be estimated from
the ultimate passive pressures provided in Table 4. A factor of safety must be applied to the
ultimate values to limit wall movement that is required to mobilise the passive resistance.

Passive resistance should be assumed to start at least 0.5 m below bulk excavation level.

Table 4 — Allowable Passive Resistance for Piles

) o Ultimate Passive Resistance
Material Description
(kPa)
Sandstone/laminite:
600
Extremely low to very low strength
Sandstone/laminite:
) 900
Low to medium strength
Sandstone/laminite:
] ) 1800
Medium to high strength
Sandstone:
] ) 6000
Medium to high strength

Shoring walls should be designed for full hydrostatic pressures unless drainage of the ground
behind impermeable walls can be provided. Drainage could comprise 150 mm wide strip drains
pinned to the face at 2 m centres behind shotcrete in-fill panels. The base of the strip drains
should extend out from the shoring wall to allow any seepage to flow into a perimeter toe drain

which is connected to a sump dewatering system.

8.3.4 Ground Anchors
The design of temporary and permanent ground anchors for the support of excavations and/or
shoring systems may be carried out on the basis of the maximum allowable bond stresses given
in Table 5.
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Table 5 — Bond Stresses for Anchor Design

Material Description Maximum Allowable Bond Stress (kPa)

Sandstone/laminite: 80

Extremely low to very low strength

Sandstone/laminite: 100

Low to medium strength

Sandstone/laminite: 300
Medium to high strength
Sandstone: 500
Medium to high strength

The parameters given above assume that anchor holes are clean and adequately flushed. The
anchors should be bonded behind a line drawn up at 45° from the base of the shoring, and "lift-
off" tests should be carried out to confirm the anchor capacities. Higher bond stress values may
be adopted if trial anchors are used to prove higher capacities. It should be noted that
permission will be required from adjacent property owners prior to installing bolts/anchors below

their land.

It is anticipated that the building will restrain the basement excavation over the long term and
therefore ground anchors are expected to be temporary only. The use of permanent anchors, if
required, would generally require careful attention to corrosion protection. Further advice on

design and specification should be sought if permanent anchors are to be employed at this site.

8.4 Excavation Induced Ground Movements

For deep rock excavations, as proposed on the site, there is a possibility that there will be some
horizontal movement due to stress relief effects. Release of these stresses due to the
excavation will generally cause horizontal movements along the rock bedding surfaces and
partings. Generally, it is not practicable to provide restraint for the relatively high in-situ

horizontal stresses.

Based on monitoring experience for excavations in the Sydney region, excavations of over 70 m

in length may give rise to lateral stress relief movements on the adjacent ground surface in the
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order of 1 mm to 2 mm per metre depth of rock excavation. It is noted that this estimate of
ground movement generally relates to Hawkesbury Sandstone and stress relief movements are
likely to be less within the more fractured laminite present on the site. Empirical data suggest

that most of the movement occurs during or shortly after the bulk excavation phase.

8.5 Foundations

Following bulk excavation it is anticipated that medium to high strength sandstone will be
exposed at or close to the lowest basement level. Below Buildings A, B and E it is expected that
uniform medium to high strength sandstone may be approximately 1 m below the bulk
excavation in some locations (i.e. BH2 and 3 indicate medium to high strength sandstone below
about RL 55.5 to RL 56.0).

All structural loads should be uniformly supported on underlying bedrock for which pad footings
should generally be appropriate. Deepened pad footings or bored piles may be used to reach

the underlying high strength sandstone for higher load carrying capacities.

Depending on the final design and building layout it is possible that some columns/footings may
be located close to adjacent excavations. Where pad footings or pile shafts are within a line
extending upwards at an angle of 45° from the base of adjacent excavations a reduction of the
allowable bearing pressure or shaft adhesion parameters may be appropriate. Generally the
design parameters provided in Table 9 should be halved for footings and piles close to adjacent
excavations, however this will depend on the jointing in the rock and specific advice should be

sought when the column/pile layout is confirmed.

Recommended maximum allowable pressures and modulus values for the various foundation
materials are presented in Table 6. These parameters apply to the design of spread

foundations, such as pads or strip footings, and rock socketed bored piles.
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Table 6 — Recommended Design Parameters and Modulus Values for Foundation Design

Maximum Allowable Pressure

Foundation Stratum End Bearing Shaft Adhesion® Elastic Modulus
(kPa) (kPa) (MPa)
Sandstone/laminite: Extremely 700 70 100

low to very low strength

Sandstone/laminite: 1000 100 200
Low to medium strength

Sandstone/laminite: 2000 200 300
Medium to high strength

Sandstone: 3500 350 500
Medium to high strength

Sandstone: 6000 600 1000
High strength or better

Notes:

(1) Shaft adhesion applicable for the design of bored piers, uncased over rock socket length, where adequate sidewall cleanliness
and roughness achieved.

Foundations proportioned on the basis of the above parameters would be expected to
experience total settlements of less than 1% of the footing width (or pile diameter) under the
applied working load, with differential settlements between adjacent columns expected to be

less than half of this value.

All footings should be inspected by a geotechnical engineer to confirm that foundation conditions

are suitable for the design parameters.

Spoon testing should be undertaken in at least one-third of high level footings which are
proportioned on the basis of allowable bearing pressures of greater than 3500 kPa. For spread
footings designed using allowable bearing pressures of 6000 kPa, spoon testing should be
undertaken in at least half of all footing locations. The purpose of spoon testing is to check that
no significant weak seams exist below the base of the footing within a depth equal to 1.5 times
the least footing dimension. If the testing identifies the presence of weak seams then the footing

will either have to be deepened or widened to reduce the actual bearing pressure.
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8.6 Pavements & Floor Slabs

During construction of pavements and access roads outside the basement area it is
recommended that all topsoil, organic and deleterious material should be stripped and
stockpiled separately for disposal or use in landscaping areas. Proof rolling of the exposed
subgrade should be carried out under the supervision of a geotechnical engineer to detect any
soft or heaving areas. Any soft spots detected during proof rolling would need to be stripped to

a stiff base and replaced with engineered filling.

Engineered filling should be placed in maximum 200 mm thick loose layers and compacted to a
minimum dry density ratio of 98% Standard compaction with moisture contents within 2% of
optimum moisture content (OMC). The compaction should be increased to a dry density ratio of
100% Standard compaction within 0.3 m of the subgrade surface. The existing filling, clay and
excavated rock on site should generally be suitable for re-use as engineered filling provided it
has a maximum particle size of 70 mm and moisture content within 2% of OMC (where possible,

preference should be given to the use of granular material).

If the exposed pavement subgrade is unsuitable (i.e. heaving) then it will generally be necessary
to construct a bridging layer. Such treatment may be required if pavements are to be
constructed on deeper filling such as encountered on the lower north-western end of the site.
The extent of the bridging layer and most suitable form of construction should be determined on
site by a geotechnical engineer. As a guide, a bridging layer could be constructed by excavation
to a depth of 0.5 m followed by placement of a geofabric layer then compacted granular material

(possibly including medium to high strength ripped sandstone from the site).

Subject to the subgrade preparation outlined above, the design of pavements on engineered
filing or clay subgrade may be based on a CBR value of 3%. Design of pavements on
weathered rock may be based on a CBR value of 5% for extremely low to very low strength rock
and 10% for low strength rock or better. These CBR values assume all pavements are
protected by adequate surface and subsoil drainage to minimise the risk of water infiltration and

softening of pavement materials.
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9. LIMITATIONS

Douglas Partners (DP) has prepared this report for this project at 128 Herring Road, Macquarie
Park in accordance with the consultancy agreement between Lipman Properties Pty Ltd and DP
dated 10 November 2009. This report is provided for the exclusive use of the Lipman Properties
for the specific project and purpose as described in the report. It should not be used by or relied

upon for other projects or purposes on the same or other site or by a third party.

The results provided in the report are considered to be indicative of the sub-surface conditions
on the site only to the depths investigated at the specific sampling and/or testing locations, and
only at the time the work was carried out. DP’s advice may be based on observations,
measurements, tests or derived interpretations. The accuracy of the advice provided by DP in
this report is limited by unobserved features and variations in ground conditions across the site
in areas between test locations and beyond the site boundaries or by variations with time. The
advice may be limited by restrictions in the sampling and testing which was able to be carried
out, as well as by the amount of data that could be collected given the project and site
constraints. Actual ground conditions and materials behaviour observed or inferred at the test
locations may differ from those which may be encountered elsewhere on the site. Should
variations in subsurface conditions be encountered, then additional advice should be sought

from DP and, if required, amendments made.

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

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

DOUGLAS PARTNERS PTY LTD

Reviewed by
Scott Easton Dr Terry Wiesner
Senior Associate Principal
Proposed Residential Development Project 71476.00

120-128 Herring Road, Macquarie Park December 2009
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NOTES RELATING TO THIS REPORT

Introduction

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

Geotechnical reports are based on information gained
from limited subsurface test boring and sampling,
supplemented by knowledge of local geology and
experience. For this reason, they must be regarded as
interpretive rather than factual documents, limited to
some extent by the scope of information on which they
rely.

Description and Classification Methods

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

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

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

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

Undrained

Classification Shear Strength kPa

Very soft less than 12

Soft 12—25

Firm 25—50

Stiff 50—100

Very stiff 100—200

Hard Greater than 200

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

SPT CPT
Relative Density “N” Value Cone Value

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

Very dense greater than 50 greater than 25

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

Sampling

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

Disturbed samples taken during drilling provide
information on colour, type, inclusions and, depending
upon the degree of disturbance, some information on
strength and structure.

Undisturbed samples are taken by pushing a thin-
walled sample tube into the soil and withdrawing with a
sample of the soil in a relatively undisturbed state. Such
samples yield information on structure and strength, and
are necessary for laboratory determination of shear
strength and compressibility. Undisturbed sampling is
generally effective only in cohesive soils.

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

Drilling Methods.

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

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

Large Diameter Auger (eg. Pengo) — the hole is
advanced by a rotating plate or short spiral auger,
generally 300 mm or larger in diameter. The cuttings are
returned to the surface at intervals (generally of not more
than 0.5 m) and are disturbed but usually unchanged in
moisture content. Identification of soil strata is generally
much more reliable than with continuous spiral flight
augers, and is usually supplemented by occasional
undisturbed tube sampling.

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

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

Non-core Rotary Drilling — the hole is advanced by a
rotary bit, with water being pumped down the drill rods
and returned up the annulus, carrying the drill cuttings.
Only major changes in stratification can be determined
from the cuttings, together with some information from
‘feel’ and rate of penetration.

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

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

Standard Penetration Tests

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

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

The test results are reported in the following form.

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

as 4,6,7
N=13

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

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

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

Cone Penetrometer Testing and Interpretation

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

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

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

The information provided on the plotted
comprises: —

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

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

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

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

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

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

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

In clays, the relationship between undrained shear

strength and cone resistance is commonly in the range:—
. = (1210 18) ¢,

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

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

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

Hand Penetrometers

Hand penetrometer tests are carried out by driving a
rod into the ground with a falling weight hammer and
measuring the blows for successive 150 mm increments
of penetration. Normally, there is a depth limitation of
1.2 m but this may be extended in certain conditions by
the use of extension rods.

Two relatively similar tests are used.

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

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

Laboratory Testing

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

Bore Logs

The bore logs presented herein are an engineering
and/or geological interpretation of the subsurface
conditions, and their reliability will depend to some extent
on frequency of sampling and the method of drilling.
Ideally, continuous undisturbed sampling or core drilling
will provide the most reliable assessment, but this is not
always practicable, or possible to justify on economic
grounds. In any case, the boreholes represent only a
very small sample of the total subsurface profile.

Interpretation of the information and its application to
design and construction should therefore take into
account the spacing of boreholes, the frequency of
sampling and the possibility of other than ‘straight line’
variations between the boreholes.

Ground Water

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

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

o A localised perched water table may lead to an
erroneous indication of the true water table.

e Water table levels will vary from time to time with
seasons or recent weather changes. They may not be
the same at the time of construction as are indicated in
the report.

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

More reliable measurements can be made by installing
standpipes which are read at intervals over several days,
or perhaps weeks for low permeability soils.
Piezometers, sealed in a particular stratum, may be
advisable in low permeability soils or where there may be
interference from a perched water table.

Engineering Reports

Engineering reports are prepared by qualified
personnel and are based on the information obtained and
on current engineering standards of interpretation and
analysis. Where the report has been prepared for a
specific design proposal (eg. a three storey building), the
information and interpretation may not be relevant if the
design proposal is changed (eg. to a twenty storey
building). If this happens, the Company will be pleased to
review the report and the sufficiency of the investigation
work.

Every care is taken with the report as it relates to
interpretation of subsurface condition, discussion of
geotechnical aspects and recommendations or
suggestions for design and construction. However, the

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

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

Site Anomalies

In the event that conditions encountered on site during
construction appear to vary from those which were
expected from the information contained in the report, the
Company requests that it immediately be notified. Most
problems are much more readily resolved when conditions
are exposed than at some later stage, well after the
event.

Reproduction of Information for
Contractual Purposes

Attention is drawn to the document “Guidelines for the
Provision of Geotechnical Information in Tender
Documents”, published by the Institution of Engineers,

Issued: October 1998
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Australia. Where information obtained from this
investigation is provided for tendering purposes, it is
recommended that all information, including the written
report and discussion, be made available. In
circumstances where the discussion or comments section
is not relevant to the contractual situation, it may be
appropriate to prepare a specially edited document. The
Company would be pleased to assist in this regard and/or
to make additional report copies available for contract
purposes at a nominal charge.

Site Inspection

The Company will always be pleased to provide
engineering inspection services for geotechnical aspects
of work to which this report is related. This could range
from a site visit to confirm that conditions exposed are as
expected, to full time engineering presence on site.

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

DEGREE OF WEATHERING

Term Symbol Definition

Extremely EW Rock substance affected by weathering to the extent that the rock exhibits soil properties - i.e. it can

Weathered be remoulded and can be classified according to the Unified Classification System, but the texture of
the original rock is still evident.

Highly HW Rock substance affected by weathering to the extent that limonite staining or bleaching affects the

Weathered whole of the rock substance and other signs of chemical or physical decomposition are evident.
Porosity and strength may be increased or decreased compared to the fresh rock usually as a result
of iron leaching or deposition. The colour and strength of the original fresh rock substance is no
longer recognisable.

Moderately MW Rock substance affected by weathering to the extent that staining or discolouration of the rock

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

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

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

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

Fresh Fr Rock substance unaffected by weathering.

ROCK STRENGTH

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

Approx Unconfined
Term Symbol Field Guide* Point %oad Index Compresswi Strength
S(50) qu
MPa MPa
Extremely EL Easily remoulded by hand to a material with soil properties <0.03 <06
low
Very low VL Material crumbles under firm blows with sharp end of pick; can 0.03-0.1 0.6-2
be peeled with a knife; too hard to cut a triaxial sample by hand.
SPT will refuse. Pieces up to 3 cm thick can be broken by
finger pressure.
Low L Easily scored with a knife; indentations 1 mm to 3 mm show in 0.1-0.3 2-6
the specimen with firm blows of the pick point; has dull sound
under hammer. A piece of core 150 mm long 40 mm diameter
may be broken by hand. Sharp edges of core may be friable
and break during handling.
Medium M Readily scored with a knife; a piece of core 150 mm long by 0.3-1.0 6-20
50 mm diameter can be broken by hand with difficulty.
High H Can be slightly scratched with a knife. A piece of core 150 mm 1-3 20-60
long by 50 mm diameter cannot be broken by hand but can be
broken with pick with a single firm blow, rock rings under
hammer.
Very high VH Cannot be scratched with a knife. Hand specimen breaks with 3-10 60-200
pick after more than one blow, rock rings under hammer.
Extremely EH Specimen requires many blows with geological pick to break >10 > 200
high through intact material, rock rings under hammer.

rock defects.

*

done.

*w

Note that these terms refer to strength of rock material and not to the strength of the rock mass, which may be considerably weaker due to
The field guide assessment of rock strength may be used for preliminary assessment or when point load testing is not able to be

The approximate unconfined compressive strength (qu) shown in the table is based on an assumed ratio to the point load index of
20:1. This ratio may vary widely.

Issued: April 2000
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STRATIFICATION SPACING

Term Separation of
Stratification Planes

Thinly laminated <6 mm
Laminated 6 mm to 20 mm
Very thinly bedded 20 mm to 60 mm
Thinly bedded 60mmto0.2m
Medium bedded 02mto0.6m
Thickly bedded 06mto2m
Very thickly bedded >2 m

DEGREE OF FRACTURING

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

Term Description
Fragmented The core consists mainly of fragments with dimensions less than 20 mm.
Highly Fractured Core lengths are generally less than 20 mm - 40 mm with occasional fragments.

Fractured Core lengths are mainly 40 mm - 200 mm with occasional shorter and longer sections.

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

Unbroken The core does not contain any fracture.

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

SEDIMENTARY ROCK TYPES

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

Rock Type

Definition

Conglomerate
Sandstone:

Siltstone:

Claystone:

Shale:

More than 50% of the rock consists of gravel-sized (greater than 2 mm) fragments
More than 50% of the rock consists of sand-sized (0.06 to 2 mm) grains

More than 50% of the rock consists of silt-sized (less than 0.06 mm) granular particles and the rock is not
laminated.

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

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

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

Copyright © 2000 Douglas Partners Pty Ltd
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SOIL
BITUMINOUS CONCRETE

CONCRETE
TOPSOIL
FILLING
PEAT

CLAY

SILTY CLAY

SILT

4% SANDY CLAY

GRAVELLY CLAY

SHALY CLAY

CLAYEY SILT

T4 SANDY SILT

SAND

74 CLAYEY SAND

£F0F SILTY SAND

GRAVEL

| SANDY GRAVEL

COBBLES/BOULDER

TALUS

SEDIMENTARY ROCK

BOULDER CONGLOMERATE

CONGLOMERATE

)| CONGLOMERATIC SANDSTONE

SANDSTONE FINE GRAINED

1 SANDSTONE COARSE GRAINED

SILTSTONE

1 LAMINITE

MUDSTONE, CLAYSTONE, SHALE
COAL
LIMESTONE

SEAMS

SEAM SEAM
>10mm MM <10mm

METAMORPHIC ROCK
SLATE, PHYLLITE, SCHIST

GNEISS

QUARTZITE

IGNEOUS ROCK

+

+

/</<+

<<

o

'U-U<</</<++

_U-U<</<

GRANITE

DOLERITE, BASALT

TUFF

PORPHYRY
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BOREHOLE LOG

SANDSTONE - high strength,
highly to moderately weathered,
fractured, grey and brown, fine

[ | grained sandstone with

I3[ approximately 20% siltstone bands
[ [ and laminatiens

5.02-5.92m: (x14) BO"-
5°, ironstained PL{A) = 1.3MPa

CLIENT: Lipman Properties Pty Ltd SURFACE LEVEL: 65.6 AHD BORE No: 1
PROJECT: Proposed Residential Development EASTING: PROJECT No: 71476
LOCATION: 128 Herring Road, Macquarie Park NORTHING: DATE: 10 Nov 09
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
e Pegree of Rock ; Fo it i i i
| depth Description Weathering % | Sltr?nlgtlhl o zi;:é:znrg Discentinuities Sampling & In :Itl: ;esu:;g
= of ol T= &_|& B ) i © Ea?o est Resuits
(m s o (el BRSOV | e D meen | & |85(8F| &
rata E‘§I§I§I$IE m|§:§:§:§’:§:m s & 3 Flog Comments
Lt 0.1 TOPSOIL - grey brown, fine %-L I A
[L -%rained silty sand topsoil with som { : : : : % : } : I : : I H H
L { gravel, humid % .
F b - N | I | Note: Unless otherwise A
et SILTY CLAY - red brown, silly clay EERE % I i : : : { : H |1 | stated, rock is fractured
L with a Irace of fine grained sand Ll % along rough planar
and ironstone gravel, damp Ll : : : l_/4| I } : ! : : : H :: bedding dipping 0°- 10°
[ O SILTSTONE - extremely fow fo it =tithvoon | ooy gy | orionts ‘%‘ 22,33/50mm
[ very low sirength, extremely to Prrrege>lthinna 11 11 refusal
L highly weathered, light grey and red At —H—H —_
- brown, siltstone with some medium | | | | | | |- el o1l | LA-28m: highly
3 strength Iranstone bands R RS L1 LA weat?ere%r?_&kswnh
o Ironstone bal
L I A [ 11 |
2 [ I B OO [ 11 (N
| B I I [ 11 |
P [ 11 |
bl [ I S I 11 [l C |98 0
Kl P 1 I
I I I S [ 1] ]
[ L5 295 - L = [ 11 I
3 SILTSTONE - low and medium —- .
strength, highly to moderately : : I : = : : : H \g'ggglz‘]ssr?r'{igogtt}]l
weathered, fractured, light grey L1010 - | 0l clay smear '
L [ asqj brown and grey, siltstone with ] |1 Y
FSr 't some extremely low and very low [ 1 3.51m: CORE LOSS:
[ strength bands | : -— \gﬂargm 145° hosled
[ —. Bom: °, healed,
4 | - —_ \i:i;onstained
[ —_ .82m: BO®, clay band _
l : s— \4.04m: Je0®, clay smear | ¢ (400| 7 PL(A) = 0.4MPa
I " 4.22m:. J45°, smooth,
= o C— clay smear
“ — 4,31-4.54m: BO°- 5°
[ T {numerous} ironstained
[ [Lg 485 I —
|
|
|
|
|

LAMINITE - medium strength,
moderately and slightly weathered,
fractured, interbedded light grey to
grey, fine grained sandstone and
6.66| siltstone. Some extremely low and
very low strength bands

B.1m: J70°, ironstained

6.33m: J20°, 45°,
\gteeped
\6.41-6.55m: (x4) BO°- 5°,
i

PL(A) = 0.4MPa

ironstained

'_7 .66m: CORE LOSS:
F 250mm
- i m: BD®, 10mm clay _
; ;;me high strength bands from Aot 3455, tonstained, PL{A) = 1MPa
L . rough C|el| 86
L 7.6m: Jas°, rough
7.9
R == ! 7.9m: CORE LOSS:
[® B8O SANDSTONE - Figh strength, BRI EEEiinnlt 100mm
slightly weathered then fresh, L1l (111l I
sllghtly fractured, light grey, fine L1 1%l f11ih | 8.31m: J70°, healed, PL(A) = 1.1MPa
oy g;alned sand_slope with some NERR RERIE I ironstained
[+ siltstone laminations and bands RERR I i I .44-9.61m; (x3) BO°®- 5°,
[f ARl i | ironstained & clay
e Ltk v veneet C |100| 85
FT NI I T I |
L[ IR I | {
g |
e oom 5 st
RIG: DT 100 DRILLER:Steve Y LOGGED: 3I CASING: HWto 1.0m

TYPE OF BORING: Solid flight auger to 1.0m; Retary to 1.4m; NMLC-Coring to 12.0m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Dilrbad samp Bib Photo iaseton datacior T
isturbed sample il iglector P
B  Bulksample §  Standard penelration fest 'n“'a'5?§
3, T el ) i Ban o o e T (/)] Douglas Partners
fater sample a a)
c core%f-;mn,’;’ [ W:ltae;s:enp( }! Water level 93‘312 Z/’Z— GL Geolechnics » Environment - Groundwaler
T



BOREHOLE LOG

SURFACE LEVEL: 65.6 AHD BORE No: 1

Lipman Properties Pty Ltd

CLIENT:

PROJECT No: 71476
DATE: 10 Nov 09

SHEET 2 OF 2

EASTING:

PROJECT: Proposed Residential Development

LOCATION

NORTHING:
DIF/AZIMUTH: 90°/--

128 Herring Road, Macquarie Park

Test Results
&
Comments

=2.1MPa
PL(A) = 1.5MPa

PL{A}

=®

aod

% 98y

100 96
100 (100

Sampling & In Situ Testing

g o
- | Q
= |

¥
c

D - Drill Break

Discontinuities
B - Bedding J - Joint

$ - Shear

10.86-11.4m: (x2) BO®,

clay veneer

Fracture
Spacing

Rock
Strength
I
|
|

07
aydeisy
O}
BE
(13
gs
O
MQ
2 m3
> >
) )
- o )
= o £ 0
“E oL e <1
c 2 c.2c =]
o p—.2 ]
- - .
S w2 w83 o
= ®([c5 8 - =
2. % |e2s o3 g 5
CO-Uha.m had [
w [7a] _:-ua 'k D =)
a W > W c £
Z= 0 ZS ™ =
Ohe Oh_.l o
=.2c = Q
e B wwE £
Q-5 o3 =
£ L= D
Z'% o Z5S -
<L O < @ L =}
- Ui E lai]
o o
sS.. b = &
a g = - o
o= - o m <+ w w I~ o 2]
fa] = o o = 4 @ L= © 2
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T . e L . s . e e TN S

CASING: HW to 1.0m

DRILLER:Steve Y

TYPE OF BORING: Solid flight auger to 1.0m; Rotary to 1.4m; NMLC-Coring to 12.0m

WATER CBSERVATIONS: No free groundwater observed whilst augering

RIG: DT 100
REMARKS:

Geotechnics - Environment - Groundwater

Douglas Partners

[}

CHECKED
Initials: %

Date: Zz’/f L/O‘

‘Water level

Packet penetrometer (kPa)

ID Pheto ienisation datector
Standard pepetration test
Shear Vana {kPa)

Water seep

P

S
PL Pointload strength 1s(50) MPa

SAMPLING & IN SITU TESTING LEGEND
v
g

4

k-l

£
a E
a x
g o
o =0
ESGBEE
SBEEGS
B ET T
sEreha
ZxBlo
Sse5845
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BOREHOLE LOG

10mm ¢lay bands

CLIENT: Lipman Properties Pty Ltd SURFACE LEVEL: 64.9 AHD BORE No: 2
PROJECT: Proposed Residential Development EASTING: PROJECT No: 71478
LOCATION: 128 Herring Road, Macquarie Park NORTHING; DATE: 13 Nov 09
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
ot Degree of Rock Fract Discontinuiti Sampling & In Situ Testin
Description Weathering | 2 Strength || Fracture iscontinuities pling g
i Depth of P TrTT ey Sracing . . o |o®|a | TestResults
o {m} ] 213 |§| |E|f5§ (rm) B - Bedding J-Jonf‘li 2|5 ¢loe &
Strata zz2 % 2oy © E@@EI%@IE E EE §§ §-8hear  D-DrillBreak | = |O o= Comments
0.1} TOPSOIL - light grey bro_wn, fine FerTT TTTTTT 1T T1 A
grained, silty sand topsoil, humid [ : : { : : i |[ : : : : : : H ” Note: Unless otherwise
CLAY - siiff, orange clay with stated, rock is fractured
ironstone gravel : : { : : ﬁ { | I : : : : H H El%nc? ro*.élgh p!anaro A
07 edding dipping at 0°-
F.r SANDSTONE - very low to low 1 T O I s O I I IF 11 | 10°orjoints
jﬁ'_1 strength, light grey brown, fine to BEERE SR ENER I 11 11 A 20/50mm
L} 1.1 medium grained sandstone 4 : 4 p—t— \Tf refusal
SANDSTONE - low and medium RN | 111 [ [ ] 4.2&1.41m: (x2) Bz0°, _
strength, highly to moderately il ¢k ! 111 [ [1d 11! clay veneer PL{A) = 0.7MPa
weathered, siightly fractured, fight | { 1 1 | ] | | 111 (T i s aro
i grey brown and red brown, medium | | | | | | Pl i g RTEm @) BS-10°% | o | g7 | gy
o[ 1.gello coarse grained sandstone AR I 11 Ry ironstained & clay smear
2 SANDSTONE - very low strength, | 1] 111 Fod o TLL| 0 ]y | 19m:J50° clayey
[ 5.oq| highly te moderately weathered, [ ] 1 [ |_{ 212 &2.47m: (x2) BO®,
| light grey brown and red brown, T T T T ITT [T TT [T }\clay smear
medium fo coarse grained RN 111 I 11 | .23m: CORE LOSS:
sandstone with some medium (i | 101 [ 11 | 1 40mm PL(A) = 0.2MPa
N strength bands o EEp | niAd
Lo L
L3 o I [ Eoip 1 2.93m: J, subvertical
ot : : } : : E : E H H 3.08 &3.25m (x2) B0 | ¢ |400| 76
328 SANDSTONE - medium strengt, | | || | [ prn ] 0ol e olay smear PL(A} = 0.7MPa
moderately and slightly weathered, titl 111 11 | | 3.45-3.72m: J75°- 80°,
slightly fractured, light grey brown L1 111 Py | | curved, rough
F b and red brown, medium to coarse i 111 toly [
[of grained sandstone
i (] I 111 b HICT L | 3.98 & 4.09m: (x2) Bo®,
(] S Il I QL) | ironstained & clay smear
] LS I [N BN .
|1 ¢ |11 (| !| 4.36m; J50°, clay smear
N [ 1] I | | 4.56-4.80m; J75°- 90°,
o - ! [ LELL (U 1] 11| eurved, Smm ctay infil C (92|88 PLA)=0.4MPa
'8‘_5 "I SANDSTONE - high strength, TpLELf I 1] 1| 4.88.9.50m: (x4) Bo® 5°,
L[ hligl:llylr tg m?dergtelyduéeathered, e E || [ I'l | clay smear
5.05| slightly fractured, red brown, o= L 1. | [ . Bne
medium grained sandstone with =1 ;}'ﬁ: \3-2m: !30 . clay band.
T 5.25m; CORE LOSS: PL{A) = 1.2MPa
some very low strength bands 11 | | 1l B 1o0mm :
[ [ &g 111 I | [l [V5.35m: Jae®, clay smear
Lol  °°[ SANDSTONE/LAMINITE - low [ Ly Pl |[5-85m: J25% ironstained | ¢ | g4 | g1 | PL{A) = 0.2MPa
6 strength, slightly weathered slightly i I : : I i : : 5.6-6.08m: (x3) BO®- &7,

fractured, light grey to grey, fine
35| grained sandsfone with
interbedded siltstone bands and
laminations

6.27m: BO®, clay smear
.35m: CORE LOSS: PL{A) = 0.2MPa

\SOmm
.55m; J35° crushed

\%ock
.8m: J75°, smooth

.96-7.73m: (x9) BO®- 5%, | « | 97 | 89
ironstained

58

7 n
L[ o8 SANDSTONE - medium strength,
slightly weathered, slightly
fractured, light grey brown, medium
grained sandsfone PL(A) = 0.8MP
=0.9MPa

75 T AMINITE - high strength, fresh
l.s 795 stained, slightly fractured, finely

[ interbedded light grey to grey, fine
grained sandstone and dark grey
siltstone. 50% siltstone laminae

7.76-7.85m: very low strength band

7.95m: CORE LOSS:
50mm
.25m: B5®, ironstained

8
t.ssm: J30°, healed,
i

ironstained PL{A} = 1.2MPa
42m: J20°, smooth

|
|
|
|
|
I
|
|
I
|
I
|
|
|
!
|
|
|
|
|
|

[*Lo  ®°I SANDSTONE - high then Figh to c |100| 88
[ very high sfrength, fresh stained

then fresh, slightly fractured, light

grey brown to grey, fine grained
[ [ sandstone with some silistone PL{A) = 2.5MPa
rr bands and laminations
RIG: DT 100 DRILLER:Sfeve Y LOGGED: 8! CASING: HG to 1.0m
TYPE OF BORING: Sofid flight auger to 1.0m; Rotary to 1.1m; NMLC-Coring to 12.0m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS:

SAMPLING & IN SITU TESTING LEGEND CHECKED
D Disiried sample B Eocts leestion docior e
h Initials:
D o) BL S peeelon o8 e | (/)] Douglas Partners
W Water sample V  Shear Vane (kPa} , LL '}0 . .
& Gorg drilling B Walersesp ¥ Waterieve! Dala: / Geotechnies - Enviranment - Groundwaler
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BOREHOLE LOG

CLIENT: Lipman Properties Pty Ltd SURFACE LEVEL.: 64.9 AHD BORE No: 2
PROJECT: Proposed Residential Development EASTING: PROJECT No: 71476
LOCATION: 128 Herring Road, Macquarie Park NORTHING: DATE: 13 Nov 09
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description Veggtﬁgriﬁg o S?gﬁglh _| Fracture Discontinuities Sampling & In Situ Testing
2| Pepth of BRI T 2| Seacing . . o |o®|a | TestResults
(m) E-1z131 181 =15=| (M) | B-Bedding J- Joint &|54lG= &
Strata BEEzee] |afiBEEEs |3 55 38 | S-Shewr O-OBed| F ORI | comments
T SANDSTONE - highthen highto [ TTTTT AR L R
FL very high strength, fresh stained T N [N PLEA) = 1.7MPa
LI then fresh, slightly fractured, light | | | | | | I T I 11
ot grey brown to grey, fine grained [t LT [ 1] | 104-10.7m: J75° rough
[ sandstone with some siltstone I rrtd N IR A
3 bands and laminations {(continued
T | R |
| ]
| | |
BERN Liap ] | 148 .. PLA) = 3MPa
A | RS i oaam: (x4) 80
i (N FErrgd [ 11§ 1 | “1.52m B10°, clay
-8-12 120 | | | [ | | i | | [ 11 | | veneer
[T : : ; ==t = =1 f
Bore discontinued at 12.0m RERR AERRE I
R T (N
i L [t
T L I
Fol e FErd I nl
3 REEN AR NI
el Ll [k
[ Tl (N
[ Tt (N
Trrn el (N
1 Frert I
L=l T NEREE [l
L4 P [N Il
[ (I [ I
NN N I
L Fernd Lrrri I
E T LTt I
5] L
[3r | | |
1% AR AEERER I
e T I F L
P I I L
P Lt [ 1t
P Tt [ 10l
Lol P PP [ 1
L 15 FLrnd Pl I 1E
I P Frern I
el e I
[ Pl I E 0
I P [0
[ I Lt I
-3'-_1 i Ll (N
17 RN FEETEr] i 1t
Pl e (N
Pl LTt It
el 1100 Il
e 1o Il
A, AR PCrere] e i
“Lis Pl el (N
e el [
Pl Lol [0
P [Tl Ited
P Frrtrd O
[ [ P Frtend [
-9 P FLrEd O N
[ e P [T U0
Tt FLLELd SN
RN FELrL RN
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RIG: DT 1Q0 DRILLER: Steve Y LOGGED: SI CASING: HQ to 1.0m

TYPE OF BORING: Solid flight auger to 1.0m; Rotary to 1.1m; NMLC-Coring to 12.0m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS:
SAMPLING & IN SiTU TESTING LEGEND CHECKED
D Ditturoed Saml Bl Bhoto ionston detecr
i mpla -
B Bulk sample S Standard penstraticn test Initials: % (
5 SR, ) L B peneelon ek )] Douglas Partners
W Water sample V  Shear Vane (kPa) Z ot? . j
C__ Core drilling £ Water seep T Water loval Date: ! Geotechnics - Environment « Groundwater
I



BOREHOLE LOG

CLIENT: Lipman Properties Pty Ltd SURFACE LEVEL: 64.5 AHD BORE No: 3
p ] .
PROJECT: Proposed Residential Development EASTING: PROJECT No: 71476
LOCATION: 128 Herring Road, Macquarie Park NORTHING: DATE: 16-17/11/09
q
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
o Degree of Rock ; it ; i ;
Description Wee?thering © Strength | = Fracture Discontinuities Sampling & In Situ Testing
= Depth £ ST e8| Spacing = Test Results
Z| “(m) o g_, §[§| 5| I%ﬁ'g {m} B- Bedding J - Joint § BT 2
= g £ & - wo o - = Diril o
Strata EE g % pE |ﬁl§|§|§| ]z-ilﬁ s 82 u,g S - Shear D -DrillBreak | = (O & 4 Comments
t 01}, TOPSOIL - grey, fine grained, silty t %-L T 11 1T .
Fl sand topsoil with some gravel, [ AT L1111 | Note: Unless otherwise
L[ humid | |£; 1Pt I Il 11 | stated, rock is fractured
(37 95N SILTY CLAY - brown, silty clay wit ool IRRE I [T 11 along rough, planar
F some fine grained sand and trace | N I Lo 10° or?oin?g 4
[ of ironstone gravel I I : i } : | : : | ’
. SANDSTONE - very low strength, | { ! | I } L1 I
115nbrown, fine grained sandstone 7 i | R L T
T SANDSTONE - altemate bands of | C1af ¢ (1] | 128m: BS, Smm clay
(o] very low and medium strength, I [ [ P 1 | 1.5m: B5°, Ironstained PL{A) = 0.8MPa
L highly and moderately weathered, I 11 I [ [ .
C fractured to slightly fractured, light I l 1 [ X 1.7m: BO®, clay hand ¢ 100! a1
[ grey brown and red lqrown, medium | | I (] (1| 192 &z2.12m: (x2) B,
F grained sandstone with seme | Ll I ironstained
medium to high strength ironstone : I N I | : :
F bands 2.3m: J30°- 75°, curved
LSt I | I | Il \‘2.34m: J70°, clayey PL{A} = 2.5MPa
[T | | ] | Il E.Mm: B0°, clay smear
| | | | I .62m; J45°, rough
[ La { 1 | ] 11 .73m: J50°, clay band
L | | 11 | | i1 .Bm: J50°, rough
! | | | | .86m: J85°, rough
[I ! 10 | | il S12m: J35°, ironstained | ¢ [ g3 | 58
Lot | i | | [ 3.41m: J30°, ironstained
[ I i l [ .54m: J20°, ironstalned PL(A) = 1.4MPa
r 3.72-4.25m: extremely low and very | i | 0 ?55‘*4;3%4;?11&?) BO®-
-4 385 low strength 3 85m: CORE LOSS:
I [ 100mm
| [M.21-4.72m: (x7) BO®- 5°,
Hg: | | 5-10mm clay bands PL(A) = 0.4MPa
L[ *5 TAMINITE - low to medium I
[ strength, high to moderately then ' 4.76-5.32m: (x6) BO®, C |100]| 43
L5 moderately to slightly weathered, || ironstained
3 interbedded, light grey and grey, |
fine grained sandstone and : PL(A) = 1MPa
Pt siltstone
& | | 5-42m:J&5° rough
L I | 5.65m: Jg5°-75°, curved
s } 5.81m: J70°, smooth
[ || 6.08-8.54m: {x3) BO",
| | 10-20mm clay
[ I PL(A) = 0.3MPa
Lol
[ L : 6.6m: J30°, ironstained
[ i 8.76m: J25°, 20mm clay C|o7| B8
r7 o7 I band
[ "7'| SANDSTONE - medium strength, [ | 7-04-7.71m: (x5) BO*- 57,
moderately to slightly weathered, | ronstained
[l fractured to slightly fractured, fine I
Lt grained sandstone with some
[ siltstone taminations |
F o2 | 7.79m: J75°, ironstained
-8 [ LAMINITE - fow to medium Bt 1) & healed
[ strength, fresh stained, slightly 1 177 *7.92m: CORE LOSS;
- fractured, light grey and grey, finely | Ll [\ 180mm
i Interbedded, fine grained [ 11 h] p82m: J70° rough PL(A) = 0.3MPa
1¥L sandstone and dark grey siltstone I il A41m: J35° smooth,
i L] [] | claysmear
3 [ Il
L B.9m: J45°, h,
[9 %0 SANDSTONE - high sirength, LT | fonstained € |100] %0
fresh, slightly fractured, light grey [ ) , PL(A) = 1.1MPa
L[ to grey, fine grained sandstone with I [ | 924 & 9.35m: (I“Z) 8o,
Lat some siltstone bands and | | ||i | ironstained & clay
[T laminations {%.4-9.7m: medium [ (f | veneer
strength laminite band) I | PL{A) = 1.8MPa
L 11 1l
RIG: DT 100 DRILLER:Steve Y LOGGED: Sl CASING: HQ to 1.0m

TYPE OF BORING: Solid flight auger to 1.0m; Rotary to 1.15m; NMLGC-Coring to 12.0m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED

A Augarsample pp_ Pocket penetrometar (kPa)

D Disturbed sample PID Phato ionisation detactor e

B Bulk sample S Standard penetration test Initials:

U, Tube sample {x mim dia)) FL Polnt load strangth 1s(50) MPa '
W Water sample V  Shear Vane {kPa) | LL , L. D
C  Core drilllng > Waler seep 2 Water lsvel Date:

7 !

(/)] Douglas Partners

Geolechnics - Environment - Groundwater




DATE: 16-17/11/09

PROJECT No: 71476
SHEET 2 OF 2

SURFACE LEVEL: 64.5 AHD BORE No: 3
20°/--

EASTING:
NORTHING:
DIP/AZIMUTH:

BOREHOLE LOG

Proposed Residential Development
128 Herring Road, Macquarie Park

Lipman Properties Pty Ltd

CLIENT:
PROJECT:
LOCATION:
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Rotary to 1.15m; NMLC-Coring te 12.0m

WATER OBSERVATIONS: No free groundwater observed whilst augering
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Geotechnics - Environment - Groundwater

(/)] Douglas Partners

T

CHECKED
=
Initials; 5’)‘1:

Date: ZZ/" ‘-'/0"

Water level

1

Standard penetration test
PL  Point lead strength {5{50) MPa
Shear Vane (kPa)

pp  Pocket penetrometar (kPa}
\Waler seep

PIC Phato ionisation detectoer

8
Vv
4

SAMPLING & IN SITU TESTING LEGEND

Auger sample

Disturbed sample

Bulk sample

Tube sample (x mm dia.)
Water sample

Care drilling

'y
w

A
D
B
U,
c

TYPE OF BORING: Solid flight auger to 1.0m;




BOREHOLE LOG

CLIENT: Lipman Properties Pty Ltd
PROJECT: Proposed Residential Development
LOCATION: 128 Herring Road, Macquarie Park

SURFACE LEVEL: 65.5 AHD
EASTING:
NORTHING:

BORE No: 4
PROJECT No: 71476
DATE: 10-11/11/09

DIP/AZIMUTH: 90°/- SHEET 1 OF 2

i Degree of R . - . . -
Description We gthering o Strength | = I;ractpre Discontinuities Sampling & In Situ Testing
=i Depth of ST T g SPacing _ . o |o®|a | TestResults
& () g9 §]§[ 5] I'%IE’B {m) B - Bedding J - Joint g |3slae 2
Strata =3 g 2o O] 315@@@@]3 E §§ Ea 5-Shear  D-DrillBreak | = |O 2| Comments
0.1 TOPSOIL - grey brown, fine FTTTT NN T TT 17 A
grained, silty sand topsail with I {rrrn Il
L some clay and rootlets, moist 1] L I I
8 SILTY CLAY - very stiff, red brown, [ | | | | ] S I A
Fr silly clay with a trace of fine grained| | | | 1] Lrrrnd Lol
[ [ sand and ironstone gravel, damp : : : : : : : { : : H H
-
[ : I : |1 L | [: H s 6,12,20
L[ 3 |1 Ll b =
L+ 1 SANDSTONE - extremely low NN RN borr oI N=32
& strength, light grey and brown, fine | | | | | | RERER TR
L grained sandstone with clay and 'REEN] RN | 11 11
[ irenstonie bands (scil properties) 'BRRR BRERER [ 11 11
2 1111 Pt [ N
L (I ELT i [ TF 1 .
F Note: Unless otherwise
[ ol 25 : : : : : [ : : : : H H stated, rock Is fractured
“l ~| SANDSTONE - extremely low fo I along rough planar . 9.19.3011 0
i very low strength, light grey and : : : : : : : E : H H bedding dipping at 0°- 5 ' 'refu1sa?mm
[ brown, fine grained sandstone with TERR R I 16° or joints
[ oy panes RIRN L] oo
| LAMINITE - alternate bands of TTTTI T I (x8) BS®-
el extremely low to medium strength, | [ | | | | 11 I t 15, fronstained & dlay PL(A) = 0.5MPa
I highty to moderately weathered, N O 11 I [l | pands ¢ |100! 30
fractured, light grey togreyandred | | | | | | | 111 | |
[ 1 brown, interbedded fine grained 11 E 111 | Ul | 3.83m: 980° clay smear
b 4 sandstone and siltstone 1111 F 1] | Il | smooth '
[ f {111 E Pl 1 [M4.084.17m: (x2) BO®- 57, PL{A) = 0.5MPa
N ENEN- 11 I E1 | 10mm clay bands
[t Il E i1 | [ I [\#.35m: J40° clay smear
oL I 1111 F 'R |11 fl.41-4.70m: f_ragmented
[ “" CAMINITE - Tow to medium Ll E 1 ||| | [nto0.01mmintervals C |100] 42
[ strength, highly to mederately A NEE-E [ | Il . 145° th
S weathered, fraciured to slightly N RO {1 | Il 4.9m: J45°, smao
[ fractured, grey and brown, [T E (N | bl | 5.16m: J40*- B5°,
[ interbedded fine grained sandstone | | | | | | | 111 | | { kL curved, rough
L and siltstone 11111 E 11 1 [ | ["5.41m: B10°, 10mm clay PL{A} = 0.6MPa
3 | : { { | 111 | H
I | 1 I [ i
-6 LI E 111 | I
: LI AR H ?éu"4}?6ﬁg?;;r1(§g) 8o~ ¢ [100i 48
[ L E et L 1\g 27m: Boe. 10mm clay PL(A} = 0.9MPa
Lol 6.5 L] 11 | | e
[ I SANDSTONE - madium strength, BERE INREN [] [\6-47m:J30° S0mm clay
moderately weathered, fractured tihrr B |11 | I \gand. o are
and slightly fractured, light grey HIIEEEE [ 11 | Il '54”3 tho ['35'
7 brown to red brown, fine grained HIITREE |11 I I \guer\ie -'Jsesa"eg(r PL(A} = 0.3MPa
j ;ﬁﬁfgﬁgﬁ withdsti)ltsntgge e | [ 1] [ I cﬁrwrercIi, ironétainéd.
[ s and ba e [RENS NERI || R\parially healed
L= 2 _ } .95-7.23m: (x2) B,
“l 52 SANDSTONE - high strength, i (NREE Lt b oetiag 62
1 ! P Mt [ i PL{A) = 1.2MPa
r moderately then slightly weathered, Nl IRENR i [ ' ,35m: BG®, 10mm clay ‘
t slightly fractured, light grey and il o [ | 7.5m: BO®, 15mm clay
8 brown,_ﬁne grained sandstone with | : i | (- { [ | .95m: BG®, 5mm clay
i some siltstone laminations Rl :: | [ | 8.12-9.87m: (x6) BO*-5°. | » |1p0| 95
. ) ironstained
Lok (] [ | ; |
L P |- | t | PLIAY = 1.3MPa
I : : 1IN | [ i
FoF et . | ! |
[ re : : Her |- Cf o :
Fot - | [
[ ] CEIeL s Flogl | FL(A) = 1.6MPa
K Lt | } |
. e
“| SANDSTONE - see next page tih o E I i [
RIG: DT 100 DRILLER: Steve Y LOGGED: Sl CASING: HW to 2.5m

TYPE OF BORING: Sofid flight auger to 2.5m; Rotary to 3.2m; NMLC-Coring to 11.85m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED

A Auger sample pp_ Pocket penstrometer (kPa)
g gileugged Tampla gID Stl':aulg igisatiozdﬁgcgsr! Initials: sTE

u mpia naal ENetral -
G, Tobe et e ) S v (/)] Douglas Partners
W Water sample V  Shear Vane (kPa) . Z/z { ¥ .
& Cora driling B Vwalersoen ¥ Waterlevel Date: ; l’ Geolechnics - Environment - Groundwater



BOREHOLE LOG

65.5 AHD BORE No: 4

SURFACE LEVEL:
EASTING:

CLIENT:

Lipman Properties Pty Ltd

PROJECT No: 71476

Proposed Residential Development
128 Herring Road, Macquarie Park

PROJECT:

DATE: 10-11/11/09
SHEET 2 OF 2

NORTHING

LOCATION:

DIF/AZIMUTH: 90°/--

Test Results
&
Camments

PLA = 1.10WFa

= 2MPa

PL(A)

o
g
&

% 09Y

1001100

Sampling & In Situ Testing

g |o
= | O
- |0

C

Discontinuities

D - Drill Break

B - Bedding J - Joint

S - Shear

10.2 & 11.22m: (x2) BO®,

clay smear

Rock
Strength

fresh, slightly fractured and

o
5
o5
@
o
=]
Dy
Do
oz

=

- k)

L E®

=3 P=0=

cCEgSE

o8P

c = mm

2 © » O

— g Vufr.

2 BI9E200

O L IESEFC

%} = 23

7] w 4D

it} 1l h“

o z= 28

[e] - @

==5®

na Lo

0o

Z5 5 E
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Lo ®

w =]

Depth
{m)

CASING: HW o 2.5m

Douglas Partners
Geotechnics - Envirgnment - Groundwater

(
[

/

CHECKED

Initials: s"’g

Date: ZZ/ 12/0
{

DRILLER:Steve Y

Water level

Peint load strength Is{50) MPa
x

Shear Vans (kPa)

Standard penetraticn test
‘Water seap

pp_ Pocket penatremeter (kPa)
PID Photo icnisation detector

SAMPLING & IN SITU TESTING LEGEND
S
PL
v
>

o
a
£
a E
gz
@ o
alolq o
Efafcc
SBEEAE
cpEBls
05 .0
(=R
3853585
IODABFEE0
PL-T- =145

TYPE OF BORING: Solid flight auger to 2.5m; Rotary to 3.2m; NMLC-Coring to 11.95m

WATER OBSERVATIONS: No free groundwater observed whilst augering

RIG: DT 100
REMARKS:




CLIENT:

Lipman Properties Pty Ltd

BOREHOLE LOG

PROJECT: Proposed Residential Development
LOCATION: 128 Herring Road, Macquarie Park

SURFACE LEVEL: 66.4 AHD

EASTING:

NORTHING:
DIP/AZIMUTH: 90°/--

BORENo: 5

PROJECT No: 71476
DATE: 11-12/11/09

SHEET 1 OF 2

Description ﬁggtﬁ:ﬂgg © Sﬁength .| Fracture Discontinuities Sampling & In Situ Testing
| Depth of BT E Spacing ] . w |0®|n | TestResults
(m) GBS IS EFS| M | 8-Seddng Jodin B\ BYIG e &

Strata zz % Zog .ﬁ|a|§|§|§’| bl.}j 5 EE 28 §-Shear  D-Drill Break [ = |5 b2 Comments
ot 0.1k TOPSOIL - light grey brown, fine TTTTT Tr 11 T 11 A
[ grained, silty sand topsofl with D I Y I P I I I P
Ll some gravel, humid i p4A1en bl ) )
I SILTY CLAY - red brown, silty clay PrrrgA4 10 Lot Etgiauggﬁsuftgi?ng A
with a trace of fine grained sand PR LA LT borr I

- i EERARZRANE L 11 [] | Glong rough planat

f and ironstone gravel, damp SRR L7 i It bedding dipping at 0°-

C" O SILTSTONE - extremely low REERRGEILERE | oqp g | 1O oo -2 22,32,20/70mm
I strength, grey brown, fine grained | |y [Tl 11 TR ] " refusal
_Et 14n3andstone - : i —H 1,46, 15m: highly

r S’LT;STOTE -et)r(]tretﬂlely ]olw tto Lhrl.— I [ || weathered rack with

! very low strength, extremely to 1t |—- | T IR

I highly weathered, light grey andred| | j 1| | | — I Corr ronstone bands C (o4 0

-2 brown, siltstene with sorme medium Vi I 1] |

[ strength ironstone bands - —

218 9 S M v 2.16m;: CORE LOSS:

Laf ' — I | 50mm
I — : G |100] O
—- I

Ly T I

r o I
L L . I
(B 4 SANDSTONE - alternale bands of | I : ¢ |100i o | PL(AY=0.9MPa

[ extremely [ow and high to very high |

[ strength, extremely and highly L

F weathered, fractured, light grey and | Il

4 red brown, fine grained sandstone | I
- with some extremely low strength | Il PL{A) = 3.4MPa
[l bands | [

Cel | I
L[ I | I
LT Il
Lot | || I C |83;23
e B RE
r P I PL(A)=2.8MPa
F_f 531
Mo ' 5.31m: CORE LOSS:
I I 260mm
LIl
i1l
46

s Bl o
[ [ 615, SANDSTONE - high strength, ] 8.1m: CORE LOSS: _

Ll moderately weathered, slightly : ' : : : 50mm PL{A) =1.6MPa
T fractured, light grey and red brown, '

[ fine grained sandstone I V| | 6.55m: BO®, clay veneer

[ R 66m: BO®, 30mm clay

L7 I [l )| | bands

L | |

7" SANDSTONE - medium strength, I H—T_; | A 7.1m: J30°, healed, C 1100| 50
Lol slightly weathered, slightly I | \irunstained
ar fractured, light grey brown and o i TsTsm (x2) BOY, _

F grey, fine grained sandstone with 11l | 2mm clay PL{A) = 0.8MPa

I some siltstone laminations and | |

i bands ‘ 7.85 & 7.90m:; (x2) BO®-

Y _ : ll |:| I I 5°, ironstained

SIANDSTONE - high strength, | L 96my: J70%, ironstained
ol slightly weathered then fresh, .13-8.68m; (x3) BO®- 5°, -
=L slightly fractured, light grey and i bl |} srenstained PL{A) = 1.6MPa

- brown, medium grained sandstone | | ltLl

[ with some siltstone laminations and | o I .

. bands I LoTE gl | &rre B e

_—9 : : : : i : carbonacecus ban ¢ [100] 88 | PLEA) = 1.7MPa
Ll | [ N |

b il

9.65 - '-Jl: | =Rl {o.6m:J70°, rough
SANDSTONE - see next page | (IR | .65m; BO®, clay smear
1 11 [l
RIG: DT 100 DRILLER:Steve Y LOGGED: Sl CASING: HWio1.1m
TYPE OF BORING: Solid flight auger to 1.0m; Rotary to 1.4m; NMLC-Coring to 12.10m
WATER OBSERVATIONS:
REMARKS:

NEcoor

Auger sample

Disturbed sampla

Bulk sample

Tube sample (x mm dia,)
Water sample

Core drilling

SAMPLING & IN SITU TESTING LEGEND

S

N

& Water seep

pp_ Pocket panetrometer (kPa)
PID Photo tonlsation detector
Standard penetration tast

PL Point load strength 1s{50} MPa
Shear Vane (kPa)

‘Water level

CHECKED

Initials: g’rg

Date: 22«/”./0?
T—7

(/)] Douglas Partners

Geotechnies - Environment - Groundwater




66.4 AHD BORE No: 5

DATE: 11-12/11/08

PROJECT No: 71476
SHEET 2 OF 2

Test Results
&
Comments

PL{A) = 1.4MPa

=3.1MPa

PL{A)

2

100, 97

Sampling & In Situ Testing

c

D - Drill Break

Discantinuities
B - Badding J - Joint

S - Shear

10.73m: J75°- 85°,
10.94 & 11.42m: (x2)
BO®, clay smear

10.42m: J&5°- 75°,
\curved, rough

curved, rough

25

=]

CASING: HWto 1.1m

Douglas Partners

Geolechnics - Environment - Groundwaler

(
Q)

7

Fracture
Spacing
{m)

SURFACE LEVEL:
DIP/AZIMUTH: 90°/--

EASTING:
NORTHING:

Rock
Strength
§

H

07
oydersy

BOREHOLE LOG

/

CHECKED
Initials: S/rg

Date: LL/} L0

Lipman Properties Pty Ltd

CLIENT:

Proposed Residential Development

LOCATION: 128 Herring Road, Macquarie Park

PROJECT:

Degree of

Weathering
2
=

Strata

SANDSTONE - high then very high
strength, fresh, slightly fractured,

light grey, medium grained

Description
of
sandstone (continued)

Depth
{m)

DRILLER: Steve Y

RIG: DT 100

Rotary to 1.4m; NMLC-Coring to 12.10m

TYPE OF BORING: Sclid flight auger to 1.0m;

WATER OBSERVATIONS:

REMARKS:

B
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BOREHOLE LOG

SURFACE LEVEL: 62.5 AHD BORE No: 6

CLIENT: Lipman Properties Pty Ltd
PROJECT: Proposed Residential Development
LOCATION: 128 Heming Road, Macquarie Park

EASTING:
NORTHING:

PROJECT No: 71476
DATE: 12 Nov 09

DIP/AZIMUTH: 90°/- SHEET 1 OF 2
Description waé’{ﬁeeﬂﬂfg o StFrzeor?gth : gra'ctgre Discontinuities Sampling & In Situ Testing
—| Depth = =2 pacing = R
2 o BT g 1Bs| im | omen s | g [g7]g [ Tes s
Strata 23Bzox .ﬁ[b|§|§|§’[§|,}j 5 52 88 S-Shear  D-Drill Braak | = |O @& Comments
TOPSOIL - light grey brown, silty FTTTT I 1T T A
o.3lClay topsoil, humid [ TETI 111 (R
[l CLAY - red brown, clay with trace } : { : : : : : : : H H A
<l silt and ironstone gravel, damp TR R I
I 08 SANDSTONE - extremely low : : : : : : : : : : H :: LA
1 strength, light grey and orange, fine R TR T s 11,18,231145mm
grained sandstone with ironstone EERR R El o refusat
bands
([ [ [ 11 [ 11 E] —
@ L [ 111 [ 11 1
[ LTt 1t [N
3 [0 L1 It
2 L 11 [N
1 11 [N
[ [ LT 111 | 11 |1 | Note: Unless otherwise
L2 5 stated, rock is fractured | ¢
rer 25 SANDSTONE - very low strength, : : : } I ! : E { : H H along rough planar S 25,25/80mm
ol fine grained, light grey and orange RN R | 1] |t | beddingdippingato®-  |~— refusal
| sandstone RERE i1 TR 10* or joints
)
I P 1] (R
[ 325 e 4+ —H—H
[ [ LAMINITE - very fow to low th [ il 3.25-3.80m; J,
el strength, highly weathered, light 1IRER. N 0o subvertical, rough,
[ grey, finely interbedded fine iregular & fragmented
I grained sandstone and siltstone ! : } : { : | : L ” into 0.01mm intervals
ok with some medium to high strength v . Ba°
Y AoNonsonebanos ) 11T LLE Ty | Sermeenrenmeny ¢ oo 70
[ f LAMINITE - low to medium and . 750
k medium strength, highly to : : : : I { : I 4.23m: J757, clayey PL(A) = 0.3MPa
Far moderately weathered, fractured to 4.53m: B, 20mm o
slightly fractured, light grey brown, | | | | E | | ' H Mg BEm B Tomm o
4.8( finely interbedded, fine grained | ! L TN B CORE LOSS'y
[ Ls sandstone and siltstone with some | | 1] [ | Seomm :
L | extremely low strength bands 1 E i i i H \s.osm: B0*, 20mm clay
5.15-5.25m: clay band PL{A) = 2.5MPa
ro ] T | i1
[af (N [ [ Il | 5.46-8.44m: (521) BO%-
[ LT | || | 5° ironstaine:
[ 59 N T | | C 87|52
b k& | SANDSTONE - medium to high LTS | | |1
C T strength, slightly weathered to LI | |1 _
L fresh, fractured to slightly fractured,| | | ||| | | Il PLA) = 1MPa
Fr light grey and brown, fine grained 1 Hi | |
:58: sandstone 11l l 1 |l . 5
L b : 0 G.im:.l'isﬂ ironstained
I & healed
- (I I | Il
L | I | 11
i - grey from 7.2m : : H—I— [ : ’: PL(A) = 1.1MPa
Cr e f I |
L L ; |
[ Ll ; I
F8 g5 I ! |
[ “"| SANDSTONE - high strength, N [ [
slightly weathered and fresh, LI ; | C |1C0}100 | PL(A) = 2.2MPa
oy slightly fractured and unbroken, 11111 ! |
bl tight grey, medium to coarse LT | |
F grained sandstone P [
[ R I [ 8.78-9.97m: (x5) BO®- 5°,
e R I clay veneer/smear
P |
L[ I | PL{A) = 1.4MPa
& (A |
I |
i | o
RIG: DT 100 DRILLER:Steve Y LOGGED: SI/RGB CASING: HWto 2.5m

TYPE OF BORING: Solid flight auger to 2.5m; Rotary to 3.25m; NMLC-Coring to 12.15m

WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS:

SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sampla pp  Pocket penetrometer (kPa)
D Disturbed sampla FID Phete ionisation detecior I
B Bulk sample 5 Standard penetration test Initiats:
U, Tube sample {x mm dia.) PL  Point load strengih 15(50) MPa
W Water sampla V  Shear Vane (kPa} _ ?/ }
G Cera drilling B Water saep T Waler leve) Date: 2_ ’ 0
[

(/)] Douglas Partners

Geolechnics - Environment » Groundwater




12 Nov 09

PROJECT No: 71476
SHEET 2 OF 2

DATE:

20°%/--

SURFACE LEVEL: 62.5 AHD BORE No: 6

EASTING:
NORTHING:
DIP/AZIMUTH:

BOREHOLE LOG

Proposed Residential Development
128 Herring Road, Macquarie Park

Lipman Properties Pty Ltd

CLIENT:
PROJECT:
LOCATION:
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CASING: HW o 2.5m

Douglas Partners

Geotechnics - Environment - Groundwalor

1)

SI/RGB

TYPE OF BORING: Solid flight auger to 2.5m; Rotary to 3.25m; NMLC-Coring to 12.15m

WATER OBSERVATIONS: No free groundwater observed whilst augering

7

LOGGED:
CHECKED
/

Initals: gﬂ?—

Date: 274/”,/5

Water lave!

DRILLER:Steve Y
Standard panetration test
PlL.  Point lpad strength 1s(50) MPa

V' Shear Vane (kPa}

pp  Pocket panatrometer (kPa)
r>  \Water seep

PID Photo ionisation datectar

SAMPLING & IN SITU TESTING LEGEND
b3

RIG: DT 100
REMARKS:

Auger sample

Disturbed sample

Bulk sample

Tube sample (x mm dia.)

Water sample

{Lore drilling

A
D
B
U,
w
C




BOREHOLE LOG

CLIENT: Lipman Properties Pty Ltd

SURFACE LEVEL: 59.6 AHD

BORE No: 7

PROJECT: Proposed Residential Development EASTING: PROJECT No: 71476
LOCATION: 128 Herring Road, Macquarie Park NORTHING: DATE: 17 Nov 09
DIPJAZIMUTH: 90°/-- SHEET 1 OF 2
it Degree of Rock . P - . "
Description Wegthering g Strength | gra:ct;lrll'e Discontinuities Sampling & In Situ Testing
| Depth of ag Tl 11 IE|g| “Pacng . B} o |o®la | TestResults
= m S35 Eig2| (W | 8-Bedding J-doi & |8ui8x &
Strata z ; § %o Q 5|§|§|E|§|§|E E 1Bo EE §-8hear  D-Drill Break | = [O Sl Comments
SILTY CLAY - stiff, brown and FTTTT 4 TTTTT1 T 1 AE
grey, silty clay with a trace of fine 1 | LT | 1
grained sand and ironstone gravel, | | | | 1 | I/ [ | 1
[l damp III|II L | 11 AlE
[f 1 Frrrel | 11
: |||||:||t|||[ ! |{
1o _ |||||%|[|||[ | | AE
3 SILTY CLAY - stiff, light grey and NERERZZ R i It i 356
red brown, silty clay with some NEERR 7 AR RRN 1 |} s N'=11
iroqstone gravel and trace of fine L1110 A RERER! i I |
Lol grained sand, moist NERE % REREE i [l
[ [ LT A A et | |
I s N ] |
2 [ I I O 71 O R I I I | |
FErEELAATTTTLE i H
111 LTl |
For 25 11101 ﬂ LT 1 1 Note: Unless otherwise | ——
Fa SANDSTONE - extremely low Pttt bthororat | [ | | stated, rock is fractured 51215
[ I strgngth. light grey b(ow_n, fine NERE ERRRR | [| | along reugh planar S N =97
A grained sandstene with ironstone NERE RERRR i [ bedding dipping at 0°- ]
(3 | bands RERR RERRRERI || | 10 orioints
[ [ | [l
r 34 - i { H
& cirength, Pty viasthered, ahatty | 1| 1 1 AR H
(&7 strength, highly weathered, slightly 3.50m: B5", clay band
L fractured, light grey and red brown, : : : : : : : { : H _mm; J30°, y PL(A) = 0.7MPa
[ ﬁl:le to medlumgramed sandstone 1IRER [ DL 1 X ironstained, rough
L with some medium strength bands 1RER L. L1 | X .85m: B15°, 2mm clay
1IBRE i L1 i [ 4.17m: J65°, clayey C |88 29
1RRE L1l | i ™4.3m: J30°, 2mm clay
A M 1] | [ PL{A) = 0.4MPa
L e [ 11 I || 4.7-4.94m: (x4) B5 10°,
[ claye
s L i K * 50!;!’ CORE LOSS
Lt 5.1 SANDSTONE - medium to high HH N H | N 07m: : _
rr strength, moderately weathered, I I : : : : { : H \30"0'“. . _ PL(A) = 1.3MPa
[ [ slightly fractured, medium to il B | i \g-lgm; J20 :Jggfsl:a'"leg
F3 coarse grained sandstone RRE vl BiaoTlrg:fgh e e
[ I [ | \crushed rock'
l-g IRl R || | 5.7m: B5®, ironstained
[ [ I 1
I [ | PL(A) = 1MPa
L [ I |
("l ®®| SANDSTONE - medium strength, : : } : : : % : 6.65m: B10%, clay C|o8lee
[ moderately weathered, slightly oo 1 | veneger |
L7 fractured, light grey and red brown, .72m: J40°, ironstained
F medium grained sandstone : : : : { : { l PL{A) = 0.7MPa
[ : : : : : : % : 7.37m: J55°, rough
-%: Ll I | 7.51m: J30°, 10mm clay
I [ It | 7.75m: J80°, healed
[a 1L s 11 I .81m: J75°- 80°,
L B80S S \gurved, ironstained
| Frerers I i .05m; CORE LOSS:
| %% SANDSTONE - high sirength, [ | L NSO 7se. gs°
B moderately weathered, fractured to | | | | I | corved rough ' PL{A) = 1.7MPa
s slightly fractured, light grey andred | | | | Il Rironstained C |100]| 76
[ brown, medium to coarse grained | | | I Il K8.7m: J75°, rough
o sandstone [ | Il |t8.75m: J70°, ironstained
[ I 11 |'8.9-9.2m: (x2) J85° &
75°, ironstained
L[ I ll : H \'9.25m: J8o°, rough PL{A) = 1.5MPa
o I | Il 4
98 I | 1| e8m: (x2) s75°, 85°, € 733
SANDSTONE - see next page [ ] b1 | | healed, ironstained
RIG: DT 100 DRILLER:Steve Y LOGGED: SI CASING: HQ to 2.5m

TYPE OF BORING: Solid flight auger to 2.5m; Rotary to 3.4m; NMLC-Coring to 12.0m
WATER OBSERVATIONS: No free groundwater observed whilst augering

7

REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED

A Auger sample pp  Pocket penetrometer (kPa)

D  Disturbed sample FID Phote ionisation detector Initials:

B  Bulk sample S Standard penetration test nitiafs: g

U, Tube sample (x mm dia.) PL Point load strength 1s(50) MPa A
W Water sampla V  Shear Vane (kPa) . 22/

€ Core driling b Waterssep % Water level Date: 12/1}

[

(/)] Douglas Partners

Geotechnics - Environment « Groundwater




BOREHOLE LOG

CLIENT; Lipman Properties Pty Ltd SURFACE LEVEL: 59.6 AHD BORE No: 7
PROJECT: Proposed Residentiai Development EASTING; PROJECT No: 71476
LOCATION: 128 Herring Road, Macquarie Park NORTHING: DATE: 17 Nov 09
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description viegea ol o sﬁgr?gm .| Fracture Discontinuities Sampling & In Situ Testing
=| Pepth f s 2| Spacing 8 Test Results
Z ") o & fgﬁ {m) B - Bedding J - Joint g (258 2
Strata 0] 5 82 83 | S-Shear  D-Drill Break | 2 ogle” Comments
SANDSTONE - very low to low 1T 1T [ 10041.7m 4,
then high strength, moderately [l || | subvertical, fragmented
weathered, highly fractured to [ |1 | into0.01-0.05mm
Fol fractured, brown, medium to coarse I |1 |1 | Interval C|73]34
"‘E 10.65| grained sandstone (confinued) ; } :; 16.65m: CORE LOSS:
14 1] || | 350mm
T T S | [ N _—
[ LI ¢ e e jrorr | 1.85m: Jess, rough,
: T T O I - SR I B
o NI UL 0 ] T | ronstamed 9™
I ] IRl LI LT T | 11.95m: J85°, rough, PL(A) = 1.1MPa
12 120 LI LI I |1 'l ironsteined '
| [ “I'B di tinued at 12.0 LM i i —
ore ciscontinued at 12.0m SRER RERRRREIEL
[ tEnnl FTTE (N
N LETIT TR [
=t I [ [
[ 111 L1l [
[ L I Fren [
13
- I (I Lol
LI L1l [ ELl b
o I [ ELE bl
Lol 1 [ SN
rr I Ll [
[ I [ [ Eolb b
[ [T b [ Ll
1t [ [
P FLET [
L[ (N F1D1 Lotr ol
¥ P [ I [N
]
L 11
15 EER RN EIIEE
L [P [N
ELLT it [N
[l Lot Frrrd I 111
ot Lt FErr I N
[ 1111 BT [N
- 16 I FLrrd 1T
[ Tl [ N
I 1l [ N
[ [ (N [ N
-2 LT I (R
NI
ol |
Al ARRE EERRE N
I [ I
i IR [ I L
[l NI I I [
L=t Lrerd I Il
[ NN I RN
N FHrnd I e
L[ N LIl [
i O B Pt
[ P | S B Fore oIl
S P | B (AN
[ e | O | oL
- Frrni [ | Pl
L AN CELEE] b B T
FHELI i [0l
FLEL I i
Fot Frrd el e I
=t trrn [ [ 1E 1l
LELT I | [ 1F 1
[ f 111 (N Lt 11
RIG: DT 100 DRILLER: Steve Y LOGGED: Sl CASING: HQ to 2.5m
TYPE OF BORING: Solid flight auger to 2.5m; Rotary to 3.4m; NMLC-Coring to 12.0m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Disued fample B Fhots iopeation asaciar é’f(
; . ; Initials:
D, R sty e B Bonead o 5 e i (/)] Douglas Partners
ater sampla ear Vane a h
C_ Core dn‘lling > Water seep T Water level Date: }e/ﬂ,ﬁ7 Geolechnics - Environment - Groundwater



BOREHOLE LOG

CLIENT: Lipman Properties Pty Ltd SURFACE LEVEL: 58.9 AHD BORE No: 8
PROJECT:. Proposed Residential Development EASTING: PROJECT No: 71476
LOCATION: 128 Herring Road, Macquarie Park NORTHING: DATE: 13 Nov 09
DIP/AZIMUTH: 90°/- SHEET 1 OF 2
Description V[\?ggtﬁ;i%fg o Stfse?%th .| Fracture Discontinuities Sampling & In Situ Testing
| Depth f S TrTT = |2| Spacing = Test Results
®| ) 0 £ 353 g EES| (M 8- Bedding J - Joint 812518 Py
Strata BEizer [nEHEEEG) 5 5 88 | S-Shew D-Pweek ) P IO2IET Comments
0.1h FILLING - grey, siity clay topsoil FTTTl T T T A
\with some rootlets, damp Jlrrntt CLELE| [0 1
FILLING - brown, silty clay fiing | | | | '] SRR AN R
with some fine to medium grained Lt N S A
sand and a trace of ironstone N ELELL bl
-
_1 A
L AR CLEre| oot o =] 365
[ NERN AR YN $ N'='t0
' SANDY CLAY - stf, Tight greyand | | | 1 1} S I —
red brown, sandy clay with Frrtl FLEL LB
[ ironstone gravel Frrtd ELEL R
H (I ELEL [
[ [? N ELL Bl
P (S A
Pt FLET [ N
I b oIt ——
I i FLEL [ N s 468
ol P O | It N=14
[“L 4 bl L I —
r FLLL i bl
Pl O S| bk
a5 FEL O A bl
| SANDY CLAY - very sliff, light LI Frrid [ NN
[l grey, red and erange, sandy clay FLo EILI I L T | noter Uniess otherwise
Ll with ironstone bands (extremely Py Ly Pl U | gtated. rock is fractred
rope weathered sandstone) HEER! PLLoy I 11 11| aiong 'rough planar —
L1 P I 11 1l | bedding dipping at 0°- s 411,15
(I IO I I Il L1 | 10°or joints N=26
I I g I I (I ]
a7 Lt A0t |11
LT *| SANDSTONE - extremely low |I I : E o TETRE T | H E:
[3[ . assh strength, light grey and orange ] | EIQ0 T | . 1455, 780
s sandstone N il gl \ii:mh 145°. 75", curved,
[ SANDSTONE - medium strength, | ! | {1 | [ LI I AT} ! | “5.08 & 5.18m: {x2) BO°- PL(A) = 0.7MPa
H moderately and slightly weathered, | | | 1]l | it | | | I 1 ] | 100, clay veneer )
[ stightly fractured, light grey and FEILT -0 I 11y [ pBam: J25° clay smear
b orange brown, medium to coarse PO PIJLLY I 11b101 g.aSnnJ: B10°, 15mmclay | C |100| 80
[ ol grained sandstone with some FLIgL | [E I I 110 . R
Ll g extrermely low strength bands P Pl | ] gfg:-ig‘n“éé’r‘z) BO™-
i b FHI | [ th 1 RG osm BS®. smm clay
Ceoer EE | | oni) n Re e Ben S o
R s o [ \é subvertical rough
1 Prel o \s.szm: B0, 2mm clay
Lt [ ol I Il I | ®.47m: J45° rough PL(A) = 0.7MPa
K 1 E SN LI I
L I ERE I LI [ I ||
i EE | e
| [ . 1&pe
.5 Lifiod CLil |11 R gaemedorssmooth | ¢ [ 100 8
“| SANDSTONE - medium sirength, e [N LI [ 11 | \7‘5m; B0®, 5mm clay PL(A) = 0.9MPa
[l moderately and slightly weathered, | | | ]! [ CIfrnd [
[l & slightly fractured, light grey andred | | | [{i [ LI [ |
It brown, fine to medium grained 1 It LTIl |11 |
sandstone L PHEcrf e g PL(A) = 0.7MPa
(I E: s IR I It Bl 3§ 837m: BO®, 10mm clay
NI N [ E I 11 HI
L[ 875 SANDSTONE T N I jmjumpl Ly || L E ™Y} g 79m: Bs 20 |
L5t - high strength, LIt Ceoe ] e o ogf e emmes
[“Lg moderately weathered, slightly N IER Bl N L1l |
[ fractured, light brown, medium to il 1k L1l | ¢ l1oo0l 8
coarse grained sandstone il 1 L1 | PL{A) = 1.8MPa
NI (T T O |
(NI PEIgE [
o NI LI [ y!
il 1 (| el | | L4 b1 | 9.868m: BO° 2mm clay
RiG: DT 100 DRILLER:Steve Y LOGGED: St CASING: HW to 2.5m

TYPE OF BORING: Solid flight auger to 2.5m; Retary to 4.7m; NMLC-Coring to 12.10m

WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS:

SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp_ Pocket penotrometer (kPa)
D Disturbed sample PID Pheto lenisation detector L
8 Bulk sample S Standard penetralion test lnitials: Q
U, Tube sample {x mm dia.) PL  Paint load strength Is{50} MPa 7
W Water sample V  Shear Vane (kPa) . 2. !',I
G Core drilling I Water seep I Water leve! Date: 224/}
7

(/)] Douglas Partners
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BOREHOLE LOG

CLIENT: Lipman Properties Pty Ltd SURFACE LEVEL: 58.9 AHD BORE No: 8
PROJECT; Proposed Residential Development EASTING: PROJECT No: 71476
LOCATION: 128 Herring Road, Macquarie Park NORTHING: DATE: 13 Nov 09
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description Veggiﬁgﬁ?‘; o S?gr?gth .| Fracture Discontinuities Sampling & In Situ Testing
=| Depth of SO TIIT e . . ® |o® Test Results
(en) 23 md) 15 FslE B-Baddng J - Joit 8125I8: &
Strata 5525&50 5'5@@'%@'3 E §-8hear  D-Drill Break | = Q&n{ Camments
SANDSTONE - high strength, T TTT T I
moderately weathered, slightly I | P |
fractured, light brown, medium to (N I [ 110 | 10,3-11,35m; (x3} B5* PL(A) = 2.2MPa
coarse grained sandstone I T RN | 15°, clay veneer ¢ |100| o8
(continued) (1 I RN |
g HHa
Y211 110 1]
I+ SANDSTONE - high to very high
strength, moderatelyweatgere%, : : { I : : : : : : : PL(A) =3.1MPa
fractured to slightly fractured, b1 HEREE { |
medium to coarse grained N IR EEERE l | 11.42m: J25°, rough ¢ |100] 55
o sandstone BIIEE Lert) ] 0 B | 1sam gase,
-:;-12 : I Frlrgd [ Li || | ironstained PLEA) = 2.6MP
L - = 2.6MPa
12.2 . } ! I I E x I E ! I ! l 'II'E_ I 12.13m: J85", healed
“| Bore discontinued at 12.2m RERR R | I | |i U
I Ty [ 111l
Ll 11l [ 11 1l
ol T Lt [t
~Lia 110 (NI I 1T
ot 110 (NI It
I (N I
I (N I1r ot
I Ll It
Ll | P It
Lol (I I L I
C14 [ Lrrrnd I
[ LT I
(I LT [ N
(S P Il
I Iy [ N
- Frnl T T E | N
(9 4e [ I [T rrd I N
[ I [Tl 111l
[ I Firned I N
LIl Frrrrd I N
Pl FrTrnd 1l
[ EL] Frrend [ |
[l 1 FETEL i1 11
16 Il [Tl [
I Frrrnd [ B
1 [ oIt
T e [ R
o [ oIt
[ I TELT [ N
-5,“-_17 T e [ R
I o e [ R
1t e [ N
T it [ R
I i ool
Pl e ool
[ [ L L1l
I [ L L1l
[ [ LT [t
[ L [l
[ NN Lot
[ P [l
[ [ I L1l
= [ NN O N
LT (1101 FEETTE] 0 1
T (I Ll L1l
Lf Pl Lt [l
Ll NN Lol
Pl P [t
[l N Pl [ eI
i LA bl [ I | [ Bl It
RIG: DT 100 DRILLER:Steve Y LOGGED: Sl CASING: HWto 2.5m

TYPE OF BORING: Solid flight auger to 2.6m; Retary to 4.7m; NMLC-Coring to 12.10m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS:
SAMPLING & IN SITU TESTING LEGEND

B\ .gyglerbszampla ! g‘IJD Eﬁcl{«elpenelromgtar (kPa) CHECKED

isturbed sample oto ionisation detector .
B Bulk sample S  Standard tration test Initials: ’
T, T, STE )] Douglas Partners
W Water sample V  Shear Vane (kPa) '
C__Cors diting b Watersoon - E Waterleve ate: 22/} 09 Geotechnics - Environment - Groundwater
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