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C 4

This geotechnical report has been prepared in support of an application for Concept

1 INTRODUCTION

Plan approval under part 3A of the Environmental Planning and Assessment Act at
566-594 Princes Highway Kirrawee, otherwise known as the former Kirrawee Brick
Pit (Reference MP 10 _0076). The application seeks approval for a mixed use
development comprising residential, retail and commercial uses and building
envelopes of between 5 and 15 storeys. The proposal also involves basement car
parking and includes commuter parking, landscaping services and the provision of a
major new public park. Specifically this report addresses the following issues as
detailed in the Director General’s Requirements (DGR’s) issued by the Department of

Planning on 24 August 2010.

1. Issue 10 Bullet point 4 “Stability of the empty impoundment and potential for
bank failure, particularly the influence on Flora Street”

2. Issue 11, and more specifically the geotechnical issues associated with the
proposal.

3. Appendix B, Item 11 — Geotechnical Report

This report has been commissioned by Mr Daniel Maurici of Henroth Investments.

The purpose of our assessment was to review existing geotechnical data available
for the site and to provide our opinion on geotechnical issues likely to affect the
proposed development and methods to address these geotechnical issues. Further
specific geotechnical investigations and designs will be required as part of detailed

design phases of the project.
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SITE VISIT AND PREVIOUS REPORTS

As part of our assessment we have carried out a preliminary site visit to familiarise

ourselves with the site and the geological and topographical conditions. We have

also been provided with some previous geotechnical reports as summarised below.

Geotechnical Assessment for Former Kirrawee Brick Pit, by URS, report
reference 19892-024/R002 Final Report, dated April 2003. This report
provides a general overview of the geotechnical conditions of the site (based
on some limited subsurface investigations and visual inspection) and provides
a discussion on geotechnical constraints to development with particular

emphasis on filling or retention of the existing brick pit.

Geotechnical Slope Risk Assessment along Flora Street, by URS, Project No.
43167325, dated 10 April 2006. This report attempts to identify and
quantify the risk of instability of cut faces along the southern side of the brick

pit, and provides recommendations on slope risk management measures.

Supplementary Geotechnical Investigations, by URS, Project No. 43167393,
dated 20 November 2006. This report provided the results of additional
subsurface investigations over the northern portion of the site, including

measurement of groundwater levels.

Design Report: Design of Stabilisation Works along Section S6 at Flora Street
Boundary, by URS, Project No. 43167449, dated 30 January 2007. This
report provided a recommendation for a temporary soil nail retention system
along a portion of the southern side of the brick pit face which was assessed
to have a high risk of instability. We note that our site visit indicated that the

stabilisation measures had been installed.
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e Hydrogeological Data Report by C.M. Jewel & Associates Pty Ltd, Report
Reference J1418.9R-rev0, dated October 2010.

e Dewatering Plan by C.M. Jewel & Associates Pty Ltd, Report Reference
J1418.10R-rev0, dated October 2010.

e Long Term Groundwater Management Plan by C.M. Jewel & Associates Pty

Ltd, Report Reference J1418.11R-rev0O, dated October 2010.

e Groundwater Assessment by C.M. Jewel & Associates Pty Ltd, Report
Reference J1418.13R-rev0, dated October 2010.

e Assessment of Groundwater, Quarry Pit Water and Sediment Contamination at
the Kirrawee Brick Pit by C.M. Jewel & Associates Pty Ltd, Report Reference
J1418.12L-rev0, dated 18 October 2010.

For our geotechnical assessment we have utilised the information obtained in these
existing reports to supplement our own observations as a basis for our opinions on
geotechnical issues affecting the proposed development. Relevant geotechnical data
from these previous reports, including borehole logs and test pit logs, have been

attached to this report as Appendix A.

3  SITE DESCRIPTION

The site is bounded by Princes Highway to the north, Flora Street to the south and
Oak Road to the west and occupies an area of approximately 4.2 hectares. The
general area has a gentle slope down to the east with a change in elevation from
about RL105m at the south-western corner of the site to about 94m at the south-
eastern corner. Further afield the topography to the north of Princes Highway slopes

down to the north.
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The site has a large open excavation which covers the majority of the southern side

of the site. We understand that this excavation was a former brick pit which was in
operation until about the late 1960’s. Since that time the site has been dormant.

The attached Figure 1 shows a survey plan of the site (as obtained from Woodhead).

The brick pit excavation is now water filled with the water level at an RL of about
91m. The sides of the brick pit excavation are quite steep in parts, particularly along
the southern side. Further discussion of the brick pit sides is included in Section 4 of

this report.

The northern side of the site is vacant apart from a small existing substation close to
the Princes Highway. Remnants of previous structures are also evident over the
northern side of the site with a number of old concrete slabs and footings. Natural
bushland exists to the west of the brick pit excavation (between Oak Road and the

brick pit) as well as toward the north-western corner.

To the east of the site is a number of existing warehouse buildings which abut or are

very close to the subject site boundary.

4 PROPOSED DEVELOPMENT

As part of our geotechnical assessment we have been provided with a survey plan
prepared by AWT Survey, Drawing Number 070807 (Sheets 1 to 4) dated 25
January 2008, Issue B. We have also been provided with architectural drawings by
Woodhead. A full list of the architectural drawings provided are attached in

Appendix B

From these drawings we understand that the following is proposed for the site.
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. Three basement car parking levels will be constructed. The lower two

. Dewatering of the existing brick pit excavation.

basement car parking levels (Basement B3 and Basement B2) will be used for
residential car parking, while the upper carpark level will be used for a

combination of retail, residential and commuter car parking.

. The lowest Basement B3 will be located close to the central deepest portions

of the existing brick pit and has been indicated to have a finished floor level at
RL85.0m. Formation of this level will require excavation over most of the
Basement B3 footprint (apart from the deeper section of the pit toward the
south-western corner of B3). Excavation will be to typical depths of about
5bm, however will extend to a maximum depth of about 12m toward the north
western corner. Some filling will be required where the brick pit is at its
deepest.

The Basement B2 will also be generally located within the area of the existing
brick pit and has been indicated to have a finished floor level at RL88.0m.
Basement B2 will extend beyond the existing pit batters, particularly along the
northern and eastern sides. Maximum excavation depths of about 9m are
expected, with excavation extending to about 8m from the eastern site

boundary.

. Basement B1 covers the majority of the site and has been indicated to have a

finished floor levels ranging from RL91.0m to RL93.5m. Over the northern
half of the site (away from the existing brick pit, excavation will typically
range from about 5m to 8m below existing surface levels. However in the
south-western corner excavation will extend into the existing pit bank and the
trimmed height of the excavation will be to about 13m below existing surface

levels.

. The lower ground floor above the basement levels will include retail and

commercial developments. A water feature and open space area will be

constructed in the south-western corner of the site at about the lower ground
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floor level and above the B1 car parking level. A further water feature is

proposed centrally within the site.
7. Eight separate residential tower blocks (Block A to Block H inclusive) will be
located above the ground floor level and these will range from five to fourteen

storeys high.

We have not been provided with any indication of building loads, however we

have assumed at least moderately high column loads will occur.

5 INFERRED SUBSURFACE CONDITIONS

5.1 Existing Brick Pit — Southern Portion of the Site

The existing brick pit covers the majority of the southern side of the site. At present
the brick pit is water filled to a reduced level of about RL91m. Based on the survey
plan by AWT referenced in Section 4 above it appears that the sediment bed at the
base of the pit is irregular in level and ranges from about RL84m to RL88m, with
slightly higher levels around the edges. Anecdotal evidence suggests that some fill
may have been placed in the brick pit after completion of brick making activities,

although the nature and depth of any such fill is unknown.

We expect that bulk excavation for the brick pit probably extended down to the top
of the underlying sandstone bedrock, although excavation could have terminated
within the siltstone which was the quarry product. Previous boreholes drilled across
the northern portion of the site by URS as part of their November 2006 report
(referenced above), indicated that sandstone bedrock was encountered at reduced
levels in the order of RL83m (BHO4) at the eastern end of the site, and RL88m
(BHO1) at the western end. The locations of the previous URS boreholes are shown
on the attached Figure 1. The subsurface conditions exposed on the sides of the

brick pit appear to be relatively similar to those encountered in these boreholes.
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The southern side of the brick pit has slopes which typically range from about 3m

high at the eastern end to 15m high at the western end. They generally expose
extremely weathered and highly weathered shale with a capping of residual soils in
the order of 1Tm to 1.5m thick. The cut faces are quite steep, typically ranging from
45° to near vertical. The crest of the cut face ranges from about 4m to 7m from the
southern site boundary, but in at least one area is as close as 2m. Observations of
the face indicates that failures have occurred over time and these have included
wedge failures, toppling failures, erosion and undercutting, as well as unravelling of
jointed and fragmented rock. There is a dominant joint set with a strike roughly
NNW-SSE and another secondary joint set striking roughly ESE-WNW. The upper
portion of one section of the southern face has been temporarily supported by a soil

nail retention system. No other structural retention or support has been provided.

The western end of the brick pit has slopes typically in the order of 10m to 20m
high which are at slopes of 25° to 45°, although there are isolated steeper sections.
The slopes expose extremely and highly weathered shale with some areas covered
by a mantle of clay soils washed/eroded from higher levels. Local erosion and small
slump failures (particularly at the crest) are the dominant modes of failure along this

section of the brick pit slope.

The northern side of the brick pit is largely covered by vegetation and therefore the
exposed conditions are not apparent. However the slopes are in the order of bm to
10m high. We expect the underlying conditions to be similar to those exposed on
the other faces; namely extremely to highly weathered shales which have eroded

over time to form flatter slopes.

The eastern end of the pit is also quite heavily vegetated and has flatter slopes
which typically range from 10° to 15° It is possible that this end of the pit was
used for access into the pit and may have a greater thickness of fill below the

existing water level.
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5.2 Northern Portion of the Site

The northern portion of the site typically has an upper profile of fill, which appears to
have the greatest thickness closest to the northern brick pit face, where it was
assessed to be greater than 2.6m deep in one of the test pits presented in the URS
report of April 2003. No fill was encountered toward the north-western corner of
the site and generally only shallow depths were encountered along the majority of
the northern boundary and eastern boundary. However some deeper fill was
encountered close to the eastern side of the brick pit with fill depths greater than 2m
thick in two of the test pits. The fill material typically comprises a clayey material,
although occasionally it is more granular in nature. It often contains bricks and
sometimes contains other inclusions such as clay pipes, gravel, ash, charcoal, metal

fragments and plastic.

Below the fill are the natural medium plasticity residual clays which are typically of
very stiff or hard strength. These residual clay soils seem to vary in thickness, and
often contain bands or thin zones of extremely weathered shale or siltstone, which
increase in frequency with depth. The residual clays overlie weathered shales and
siltstones. The weathered shale or siltstone was recorded at the relatively shallow
depth of only 0.6m in TP12, however the more recent boreholes by URS in 2006
indicate the weathered shale at a depth of nearly 8m in BHO1 (toward the north-
western corner of the site) and at about 3m in BHO4 (toward the north-eastern

corner of the site).

Groundwater levels have been recorded in some of the previous boreholes. The
following table summarises the groundwater monitoring carried out to date. No

further groundwater monitoring has been carried out.
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The following groundwater observations indicate that there is a general groundwater

flow gradient from west down to east, generally in line with the existing topography

of the area.

Borehole Approximate Depth to Water | Approximate Date of Most

Number Surface RL Level Groundwater Recent
(mAHD) RL Observation

(mAHD)

GW1 99.6 6.1 93.5 4 Oct 06

GW2 96.3 4.5 91.8 27 Nov 01

GW3 93.5 2.5 91.0 4 Oct 06

BHO1 98.9 5.1 93.8 27 Oct 06

BHO4 96.0 4.6 91.4 27 Oct 06

6  SUITABILITY OF SITE FOR DEVELOPMENT

Based on our assessment of the site we consider that from a geotechnical
perspective the site is suitable for the proposed development, provided the
geotechnical issues (discussed further below) are properly evaluated, and addressed
during planning and detailed design. The proposed development involves relatively

standard building construction, completed on many sites within the Sydney area.

7  GEOTECHNICAL ISSUES

7.1 Dewatering of Brick Pit and Removal of Softened Material

The existing brick pit will need to be dewatered as part of the initial stages of
construction work at the site. Disposal of the water within the brick pit will require

the relevant authority approvals if it is to be discharged as stormwater. For further




Ref: 21714SLrpt4revi
Page 10 (

specific advice on design of the dewatering, reference should be made to the

Dewatering Plan prepared by C.M Jewel & Associates Pty Ltd, Report Reference
J1418.10R-revO.

Following dewatering, there will inevitably be soft and wet soil material (including
organic material) in the base of the brick pit. It should be assumed that this material
will not be suitable for re-use and will need to be removed and disposed of off site.
Removal of the soft and wet material will probably need to extend down to the level
of which undisturbed bedrock is encountered. At this stage the depth to the
undisturbed bedrock is largely unknown. Therefore it would seem reasonable to
make some assumptions based on the existing borehole data with confirmation being
obtained during the later stages of dewatering, when some test pits may be able to

be excavated within the base of the pit.

7.2 Stability of Brick Pit Cut Faces and Retention.

One of the critical issues for this site will be the stability of the existing brick pit cut
faces, particularly along the southern (Flora Street) boundary. We consider that the

following general approach will be required.

7.2.1 Southern Brick Pit Face

The southern brick pit face is quite close to Flora Street, and there is evidence that
failures associated with erosion and rock defects have occurred over time. Some
trimming of the existing southern pit face (particularly toward the western end) wiill
be required to accommodate the basement levels. This face will need to be
supported in both the short term and long term. We consider that a suitable method
would be to utilise a soil nail and shotcrete retention system along the face. The
system would more correctly be called pattern bolting with shotcrete and mesh.

This system could be designed using permanent soil nails with a reinforced shotcrete



Ref: 21714SLrpt4revi
Page 11 (

face, and would therefore be suitable as the final retention of this face. Alternatively

a temporary soil nail retention system could be constructed and a concrete block or
reinforced concrete wall could be built inside the soil nail wall. Backfill could then be
placed between the temporary soil nail wall and the concrete walls. The soil nail
wall retention system, is by no means the only retention system for this face, and
other alternative options could be considered, (for example an anchored soldier pile
wall with shotcrete infill panels constructed along the Flora Street boundary).
However we believe that the soil nail wall provides a degree of flexibility in design
and construction, which would be suitable to the site conditions and the potential for
unknowns (particularly below the existing water levels). Prior to commencement of
soil nailing, the face would need to be cleared of any obvious unstable overhangs,
rock wedges vegetation and trees etc so that the soil nailing can be carried out

safely.

In terms of stability of the southern brick pit face, it is possible and even likely that
dewatering the pit may induce instability in the pit face walls as a result of
groundwater pressures within joints in the rock. Slower rates of dewatering will
reduce the risk of instability as a result of groundwater pressures. However
stabilisation will still need to be provided even if the pit is dewatered slowly due to
the inherent defects within the rock materials. We consider that at least some initial
stabilisation of the southern pit face wall will need to be carried out prior to
dewatering, and that the remainder will be carried out progressively as dewatering
continues. One option will be to push fill material into the pit to create a berm along
the southern face, such that access for construction plant to install suitable retention
(such as the soil nails, anchors etc) can be achieved. The berm and the water level
in the pit can be progressively lowered as excavation and/or stabilisation of the
southern face extends downwards. Other methods may be applicable and could be
investigated further during detailed design. Nevertheless whichever option is

adopted there will be the need for the preparation of a detailed methodology.
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Consideration will also need to be given to the potential for turbidity issues when

constructing the berm.

As a guide for preliminary costing purposes, we expect that soil nails (rock bolts)
would be spaced at a horizontal and vertical spacing of about 1.5m and would be
equivalent to a length of about 0.7 to 1.0 times the height of the cut face. Prior to
detailed design, the drilling of some cored boreholes within the Flora street car
parking bays (i.e. just beyond the subject site boundary) would be advantageous to
define subsurface conditions in more detail and enable some optimisation of
stabilisation designs. If an anchored soldier pile wall option is being considered, one
of the critical design issues will be the possibility of adversely inclined joints, so
conservatively for preliminary design, the anchored soldier pile system would need to
be designed on the basis of the horizontal load from a wedge of rock formed by a

45° plane inclined upwards from the bulk excavation level.

7.2.2 Eastern Brick Pit Face

It seems possible that the eastern brick pit face may be able to be suitably battered
to enable construction of conventional retaining walls for Basement levels B1 and
B2. Temporary batters within the residual soils and extremely weathered/highly
weathered shale should be no steeper than 1 Vertical (V) in 1 Horizontal (H) for
heights less than about 6m. For greater heights, or where the adjoining buildings are
founded on shallow footings and overall stability is of concern, flatter batters will
need to be adopted or a properly designed retention system installed along this side
of the B1 and B2 basement excavation. Where batter slopes are adopted, all batter
slopes should be inspected by an experienced geotechnical engineer at not greater
than 1.5m height intervals or as directed on site by the geotechnical engineers.
Construction of batter slopes will reduce access along this side of the site, and for
this reason it may be desirable to construct insitu retention systems rather than

temporary batter slopes. Careful attention to backfilling between temporary batter
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slopes and the basement walls is also required to reduce the risk of post

construction settlements. Soil nail wall techniques or anchored soldier pile wall

techniques could be utilised to support this face.

7.2.3 Northern Brick Pit Face.

The northern brick pit face will be extended further to the north to incorporate both
the Basement B1 and Basement B2 car parking levels. The proposed finished floor
levels of these basements are such that at least partial dewatering of the pit will be
required prior to complete excavation for these levels. Excavation for the B2
Basement Level will be to maximum depths of about 9m. There will be sufficient
space for temporary batter slopes to be accommodated for the B2 excavations.
Temporary batter slopes should not be steeper than 1V in 1TH, however they may
need to be flatter depending on the nature of the materials encountered. Further

advice should be sought from the geotechnical engineers during detailed design.

Excavation for the B1 Basement level will extend reasonably close to the Princes
Highway site boundary (about 3m to 12m away). The excavation depth will
typically range from about 4m at the north-eastern corner to about 7m at the north-
western corner. Based on this, temporary batter slopes would only be feasible
toward the eastern end of this northern boundary with insitu retention systems

required elsewhere.

Where insitu retention systems are required for either the B1 or B2 basement levels
they may include anchored soldier pile walls or soil nail walls. Where such systems
are adopted for the B2 excavation, anchors or soil nails may have an impact on the
footing systems for nearby buildings, which will probably be piled down into the
rock. Further consideration will need to be given to the most suitable methods of

support.
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7.2.4 \Western Brick Pit Face

The current proposal is to extend the Basement B1 Level to about 30m from the Oak
Road boundary, although it will be locally closer at the northern end, where it will be
only about 6m from the existing boundary. The B1 level will primarily be within the
existing brick pit excavation, apart from the residential car parking area in the north-
western corner which will require excavation to about 7m to 8m deep and in the
south-western corner. Apart from these areas, where insitu retention will be
required, temporary batter slopes generally appear feasible. In the long term it
appears that permanent batter slopes are proposed and these will slope down from
the Oak Road level to the proposed water feature and open space area. The gradient
of any permanent batter slopes will depend on the future use of the batter. However
where permanent batters are proposed to be vegetated then permanent batter slopes
of not greater than 1V in 2.5H are recommended. These permanent batters would
need to be protected from erosion by suitable erosion protection measures, until

vegetation is well established.

Some backfilling against the lower portions of the existing brick pit face will be
required. Prior to backfilling, or as part of the backfilling process, it will be
necessary to remove vegetation or softened surface materials from the pit face and
to scale down any obvious overly steep portions of the face. The new fill will need
to be ‘keyed’ in to the existing prepared pit face by excavating benches for suitable
compaction. Consideration will need to be given to differential settlements between
areas of deeper fill and areas of shallow fill (such as above the B1 car park level).
These long term creep settlements are a function of the fill depth and the type of fill
material used. As a guide a well compacted clayey fill would typically settle in the
order of 0.5% of the fill depth per log cycle of time. Filling in the western end of the
pit will only be able to commence once the base of the pit has been stripped of all
wet and soft material and a suitable base to enable compaction of fill has been
achieved. Reference should be made to Section 7.4 of this report for

recommendations in regard to backfilling portions of the brick pit.
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7.3 Seepage within the Basement Excavation

After dewatering of the brick pit, seepage will continue into the brick pit in the short
and long term. Seepage is also expected into basement excavations which are
excavated to below the surrounding groundwater level. From the data to date, it
appears that the current groundwater level is about RL93.5m at the north western
corner of the site and about RL91m at the south-eastern corner of the site. At this
point it is largely unknown whether the groundwater table is being influenced by the
water level in the brick pit or visa versa. It is clear however that during rainfall,
runoff would end up in the open brick pit. Nevertheless we do not consider that
dewatering the brick pit will have any significant impact on nearby areas due to the

low permeability of the substrata.

The permeability of shale is generally very low and as a unit it is not considered to
be an aquifer, rather it is an aquiclude (Ref Dupen 1992). We have carried out some
preliminary hand calculations to assess the likely seepage volumes into the base of
the brick pit after dewatering of the brick pit. We have assumed a horizontal
permeability of the shale of 107 m/sec and a vertical permeability which is 100™ of
the horizontal. Our calculations indicate a total inflow of 0.35 litres/sec for the
whole pit (assuming a rough geometrical representation of the pit of about 210m x
80m square). We have also carried out a simple 2D computer model using the
program SEEP/W for a typical pit cross section. For the same boundary conditions
we derive an inflow of 0.24 litres/sec which is reasonably consistent with the hand

calculations.

Even if we change some of the critical input parameters, such as increasing the
permeability by an order of magnitude, the inflow only increases proportionately and
becomes about 3 litres/sec which is still an almost insignificant amount compared to

rainfall and run-off. These figures apply for the whole pit being open to a depth of
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4m below the water table. If we increase the depth of dewatering the volume would

be proportionately more, while If we partially backfill the pit the flows would be

proportionately less.

The above preliminary analyses compare quite well with the detailed 3D groundwater
modelling carried out by C.M. Jewel and Associates and presented in the various
reports by C.M Jewel and Associates Pty Ltd. Reference should therefore be made
to the C.M. Jewel reports referenced in Section 2 above for specific dewatering
quantity and quality evaluation and analysis. The results of the detailed 3D
modelling by C.M. Jewel should take precedent over our preliminary hand

calculations and monitoring.

We expect that seepage into the brick pit after dewatering will be able to be
controlled by conventional sump and pump systems. Detailed design will not be
possible until the extent of soil and rock profile in the base of the brick pit is known,
which will not be possible until commencement of construction. Nevertheless we

consider that a suitable system would probably include the following;

e Placement of a free draining gravel blanket encompassing subsoil drains in the
base of the existing brick pit. The gravel blanket would extend completely
along the pit base at rock level (i.e. after excavation of the soft and wet soil)
and then up the excavation or pit sides to connect to rear of wall retaining
wall drainage. Geofabric would be required above the gravel drains to prevent
clogging of the drains. Flushing points connected to the subsoil drains would

likely be required.

e Connection of these drains to sumps with permanent failsafe pumps.

e Consideration must also be given to the potential for clogging of drainage with

time. Further advice is provided in the Long Term Groundwater Management
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Plan prepared by C.M. Jewel Report Reference J1418.11R-revO, and the

reader is directed to that report.

Subsoil drainage would also need to be provided below the Basement B1 level, but
will likely only require a grid of subsoil drains connected to a failsafe pump for

disposal.

Placement of fill above the gravel blanket will need to be carried out carefully so as
to not damage the geofabric. A layer of sand may be required over the geofabric to
protect it from damage during fill placement and compaction. Further specific advice

on drainage will be required during the detailed design phases of the project.

It will be very difficult to predict the water quality which will come in to the pit in
the long term. Water derived directly from the shale is commonly somewhat saline.
However the seepage volumes noted above will be largely masked by the seepage
which enters as a result of infiltration through surface soils into the drainage system
and their diluting effect. Most basements in Sydney which have been excavated
into the shale bedrock simply collect and discharge seepage to the stormwater
system. This has been addressed further in the Long Term Groundwater

Management Plan report prepared by C.M. Jewel Report Reference J1418.11R-revO.

7.4 Backfilling Portions of the Brick Pit

Some backfilling of portions of the brick pit will be required after dewatering,
removal of the soft and wet material in the base of the pit and placement of the
drainage blanket. This will predominantly occur at the western end below the
basement B1 Level. All filling should be placed as engineered fill. The residual soils
and weathered rock excavated from other areas of the site will be suitable for re-use

as an engineered fill. Some of the fill materials will also probably be suitable for re-
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use provided any obviously deleterious, organic or other unsuitable material (such as

particles greater than about 0.1m nominal size) are removed.

At this stage we recommend all earthworks associated with backfilling of the brick
pit be carried out under Level 1 earthworks supervision in accordance with AS3798 -
2007 ‘Guidelines on Earthworks for Residential Developments’. Even with fill placed
and compacted under level 1 supervision, some longer term settlements will occur.
The extent of settlement will be a function of the fill thickness and material type
used. Where settlements of the fill are to be reduced then the fill material should be
compacted to between 98% and 102% of SMDD and within £ 2% of Standard
Optimum Moisture Content. Further reduction in settlements will require the
importation and use of a good quality granular material rather than the existing site-
won clayey soils and weathered rock. Where fill is placed around the edges of the
brick pit, then differential settlements will occur in the fill over time due to the
differing fill thicknesses. This will need to be considered during design of structures
in these areas (such as the water feature). The magnitude of predicted settlement is
outside the scope of this assessment but should be considered further during
detailed design stages of the project. A lower compaction and testing specification
to that noted above may be acceptable for engineered fill where fill settlement is not

critical.

7.5 Building Footings

Due to the nature of the proposed development, all new building footings should be
uniformly founded on the underlying bedrock. Conventional footings systems such
as pad/strip footings or bored piles will be suitable. At this stage there is only
limited data on the weathered bedrock and further specific investigations for each

building footprint will be required during the detailed design phase of the project.
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It is quite possible that different rock founding stratums will be utilised for different

buildings. In the base of the brick pit, we expect that better quality medium strength
sandstone bedrock will probably be encountered at relatively shallow depths below
the soft and wet material. This better quality bedrock may be suitable for bearing
pressures of up to 3500kPa subject to additional proving. Elsewhere some of the
more weathered bedrock (encountered at shallower depths) will be suitable for
bearing pressures ranging from 600kPa to 1000kPa. It would be wise to found
individual buildings on the same quality of rock to reduce the risk of differential

settlements, or to provide articulation to accommodate such movements.

Some dewatering of bored piles will be required particularly if they extend below the

current level of groundwater.

7.6 Basement Floor Slabs

Assuming a suitable drainage blanket is installed in the base of the brick pit as
discussed in Section 7.3 above, then any fill material between the pit base and the
subgrade level of basements would remain relatively dry. We consider that the site-
won clayey soils and weathered rock material would be suitable for re-use as an
engineered fill material to support the basement floor slabs and they should be
compacted to between 98% and 102% of SMDD and to within £+2% of Standard
Optimum Moisture Content. Further assessment will be required on suitable
parameters for design of the basement slabs. However the clayey soils will have a
relatively low soaked CBR and it may be more cost effective to utilise a select layer
of good quality granular material as the subgrade immediately below the basement

slab. A granular subbase layer would also be required.
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7.7 Additional Geotechnical Investigations

Additional geotechnical investigations will be required during detailed design phases
of the project to enhance the existing geotechnical data and refine designs. We

expect that investigations will include;

Boreholes for individual building areas to assess soil and rock parameters for

retention and footings.

e Boreholes within the dewatered brick pit excavation to assess bearing

pressures for footings.
e Boreholes along the Flora Street boundary and detailed geotechnical mapping
of the southern cut face (adjacent to Flora Street) as a basis for further advice

on stabilisation measures.

e Sampling and testing of soils for use as subgrade for pavements.

8 GENERAL COMMENTS

The recommendations presented in this report are of a preliminary nature and include
issues to be addressed during the detailed design and construction phases of the
project. In the event that any of these recommendations are not implemented,
Jeffery and Katauskas Pty Ltd accept no responsibility whatsoever for the

performance of the structure or other construction issues

The subsurface conditions may be found to be different (or may be interpreted to be
different) from those expected. Variation can also occur with groundwater
conditions, especially after climatic changes. If such differences appear to exist, we

recommend that you immediately contact this office.



Ref: 21714SLrpt4revi
Page 21 (

This report provides advice on geotechnical aspects for the proposed civil and

structural design. As part of the documentation stage of this project, Contract
Documents and Specifications may be prepared based on our report. However, there
may be design features we are not aware of or have not commented on for a variety
of reasons. The designers should satisfy themselves that all the necessary advice
has been obtained. If required, we could be commissioned to review the
geotechnical aspects of contract documents to confirm the intent of our

recommendations has been correctly implemented.

The offsite disposal of soil will most likely require classification in accordance with
the Department of Environment & Conservation (NSW) guidelines as inert, solid,
industrial or hazardous waste. We can complete the necessary classification and
testing if you wish to commission us. As testing requires about seven days to
complete, allowance should be made for such testing in the construction program
unless testing is completed prior to construction. If contamination is found to be
present then substantial further testing and delays should be expected. We strongly

recommend this issue be addressed prior to commencement of excavation on site.

If there is any change in the proposed development described in this report then all

recommendations should be reviewed.

This report has been prepared for the particular project described and no
responsibility is accepted for the use of any part of this report in any other context
or for any other purpose. Copyright in this report is the property of Jeffery and
Katauskas Pty Ltd. We have used a degree of care, skill and diligence normally
exercised by consulting engineers in similar circumstances and locality. No other
warranty expressed or implied is made or intended. Subject to payment of all fees
due for the investigation, the client alone shall have a licence to use this report.

The report shall not be reproduced except in full.
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Should you have any queries regarding this report, please do not hesitate to contact

the undersigned.

LJ Speechley

Principal

For and on behalf of

JEFFERY AND KATAUSKAS PTY LTD.
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8, KL<imm

0,74-9,81.Fz 0-90%, Ir, 51, R Clay

70mm

9,88-9.61 2* D1 fractures 0-5°, P,

S, KL <imm

\JN 0-20° PI-St, 8r, Rf 12mm

10.00-10.48 £z 0-80°, Ir, SR, Rf

450mm

-BP 6* P, §, R Clay 20mm

~10.70-11.00 4* [ fractures 0-5°,
Prwa, 5, KL <tmm

SHALE: Very LowLow strength, Distinctly
weathered, dark grey, thinly laminated, poorly
developed bedding, fragmented to fraciured

SHALE

bedding, siig
with depth

SILTSTONE: Low slrength, Distincliy weathered,
fight 1o mid grey, poorly developed to massive
ly fraciured, grading inlo Sandstone




URS cored Borehole

Phone 02 8925 5500
Fax G2 8925 5553

BOREHOLE BH02

H:S Australia Py Lid
-l 3,315 Miler S1L Nerh Sydnay NSW 2050

Project
Reference

AN

Fiee! 43167393 Kirrawee Brick Pit Geotech investigation

onng

=

\ T~
£ = R |
ol @ -0 | £ 9 25
b = O I =
o g g 4 WO-| E | DEFECT DESCRIPTION | O DESCRIPTION OF STRATA Sk
O E T [ g I o
T @ E e =0 S 1305
{:j % = 4] 93§§ 4 i 8&
el = gl 11 © i
1 E 10T 4 4" Ol fractares 05, T &
PL S, KL <tmm (}}—)
a
Z
<
W
g [~ BP 0° Pl Sr, R Clay 15mm
a2 =JN 25° Pl, Sr, KL<tmm s L
2 11.72-11.83 Cz I S-S, RF QLTS 23 :
= 120mm SANDSTONE: Low-Medium sirength, Distincily
12 | [“BP 10° PI, 8-5r, R Clay 1mm weathered, grey, thinly laminated , poorly to well

™ 12.00-12.16 7° DI fractures 0-10°,
PI-Wa §-Sr, KL <$mm

[ 12.48-13.00 2° DI fractures 0-7°,
PL 8-3r, KL <1min

—13.00-14.00 4* D! fractures 0-5°,
Pl, 8-Sr, KL <1mm

™13.11- 13.15 Dz 0" PI, Sr. R Sand
40mm

™~ 13.32-13.35 Dz 5°, P, Sr, R Sand

developed bedding, fine to medium grained,

fractured to slightly fractured, with occasional
Extremely Low, Extremely weathered bands,
increasing grain size with depth

SANDSTONE: Low-Medium strength, Distinctly
weathered-Slightly weathered, light gray, laminated
to thinly laminated, massive bedding , medium

SANDSTONE

20mm grained, fractured to slightly fractured

=
o 2
i z

[~
i L 14,10-14.48 4* BP 0-5°, PLWa, . , , &
of ca 5-51. KL <1rmm SANDSTONE as above becoming Medium to High a
U =m strength Zz
i3 B

e |23

2 i |- 14.48-14.69 4* BP 0°, Wa, S-§r,

KL <1mm

—BP 0° P, 8-S, R Sand 2mm

E SANDSTONE as above becoming High to Very
& High strength, Slightly weathered
I
5 =8
31 ;
a

End of borehole @ 15.1m




Appendix B
Boreholes Logs, Core Photos and Well

Construction Details

BH2: 04 - HLOm
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Appendix B
Boreholes Logs, Core Photos and Well
Construction Details

BH2: 144 15.1m
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(" Sheet 1 0f{ )
URS Non-cored Hole BOREHOLE BH03
URS Australia Ply L1 Phone 02 8925 5500 | Project Kirrawee Brick Pit
Level 3, 118 Miflor St North Sydney NSW 2050 Fax (2 8528 5555 | Referancal  Geolech Cllent: Bydney Water Corporation
Investigation N :
; Loction:  Kirrawee
Drilling Contractor; McDermott Drilling PTY LTD Projact No.: 43167393
Logged By: A Hitchon Bore Size:  HWmm Relalive Level: 87.11 mRL DAl Typa:  Solid filght Auger, V-bit, TC bit
Checked By: SGR Total Depth: 4.00m Coordinates:  6232553.40 mN DXl Model: B4D
Date Staed:  11-10-08 Casing Size: HW mm 322128.60 mE .
Dsle Firished:  11-10-08 Permit No: Drilt Fluid:  Nane )
r T ~ a
o Al -8 e |23
= = z| 2o SAMPLING | GROUND | € | =2 Wz = |op
wl o= | ED OZ |AND OTHER| WATER | - % DESCRIPTION OF STRATA gE e 8%
S B |22 | E@ TESTING |DATAAND | K B8l » | 65|20
= QU fws COMMENTS| il 3 2z & |22 0o
=25 lpE |50 o oS 3 | 661 W
B E [ok]|on © 20| o |oajbo
— O RO I Gy SILT, 10w FIaSTay, Browilaray, B7ange browm,
. 3 PO iy, firm, with gravel fo 60mm
y i NN
[ I NN,
i i MONCY  As sbove becomipg hard, possible conerete, bricks D FH
¥ © OV
i NN
" O~ FILL Sandy CLAY, low plasticly, orangedbiown, gy io 1 1 1] 2
3 oo molst, st {o very stiff, trace brick fragments, sifty in paris =2
I e el Dﬂﬂ St-vsl
I~ N=17 1SPT 1«1.43|5m —1 focol
Radiad ] N AILT LAY Tow piasiiaiy, orangalbrown, Sy bmasivay 1 T~
3 Fowe St with trace silt
i PO oM Vet
- Moo
3 - RO
] = -] Sity CLAY: low plasticity, arey, rad/brown, dry to moist, very
- - St bavd v
] " 2]
B ..Lx.: (040 V&i-H
— 1 NeR [SPT 2.245m 2 e
23erefusal for . S
! 130mm N=R i | = =
~ - -1 CLAY: low plsticity, gray with abundant extemely weathered D H
3 -~ - shale fragments, dry, haed ]
5 |-~ I
m ol 5
- - S =]
I G
i -] &
B 3 - - Becorming sitty
) Residuat SHALE: extremely to very low stengih, extremely
~ Ne=>32 1SPT 3.5-3.95m o weathered, fght grey, trace siltstone layers
10,24,28 N>32 I "
3 H| %
i %
=1 4
F i End of augering at 4m, refer to cored log

Remarks:

SYDNEY_GEQTECH JAICBSWAT1673RA5S000TE-NLOGSISOILKI-1.GP) URS1.GDT 30/102,

V- bit refusal In Fitt at 0.4m & in Sity Clay a1 2.2m
Ne Groundwater encountered

No TC-bit refusal




v

- 7.37-7.90 2¢ BP 0° P, $-8r,

3\ KLetmm
BP 10° Ir, Sr-R, Rf

V7.50-7.60 2x BP 10° Pi-Ir, 8-8r,

KL<imm

JN 75° PL, 8r, KL<tmm

[ Sheet 1 0f3 )
URS cored Borehole BOREHOLE BH03
URS Ausiralia By L4d Phone 02 8925 5500 | Project Kitrawee Brick Pit .
Love! 3, 116 Miller St Nerth Sydnay NSV 2060 Fax 02 5025 5655 | Reference! Gantesh Client: Sydney Water Corporation
Investigation -
il tocation:  Kirrawee
Diilling Contraclor; M.cDennott Drilling Pty Ltd Project No.: 43467393
Logged By: Ao Hitchan Bote Size:  HQmm Relativa Lavel: 87,11 mRL Drifl Type:  Diamond core
: SGR Tofal Depth: 840m | ooorinates: 629265340
CheckedBy:  SGR Casing Size: HWmm inates PN ol ocel: B4
Date Started:  11~10-08 Borahole Inclination and 322128.60 mE _ . '
Date Finished:  14-40-06 Bearing: 80°at0 Permit No: Dl Fluid;  Water with polymar quick mud
. 7
o Y
I m—
o 5 o | E 3 -
0 g =z fy }GZ -y ) 59
o = r u £ u‘”_g‘g E DEFECT DESCRIPTION | © | DESCRIPTION OF STRATA 65:
o |w sy &=
@ | B |E| 5 | 8|45 & T a0
= oz o g & 2 B Om
w S - 253 Losad 5 ]
=T 2l lel5| ngw ﬁg&ﬁ_%_a aQ

g ‘
-]
)
4 . Terminate augerng =t @ 4.0m, start coring
o B N SHALE: Exiremnely Low {o Very Low strength,
et 45 2 B A s tmm Extremely weatherod to Dislinclly weathered, dark
K-L <4 rr'\m tE grey, poory developed bedding
—4.80-4.84 2% BP 15° Pilr, 8-S,
KL<1mm u
—
5 S
~JN 90-95° P, §, KL<1mm B
- DI fractuce BP 10-20° P, Sr,
Ki<imm
JNS0" i, Sr, KL< tmm & BP 20°
Fl, 8r, KiL<tmm
ol 1535 5.723x BP 15° P, 8,
dJ Ki<tmm
. BP 15° P, Sr, R
{‘5 JN 50° PHIr, Sr, KL<imm
glo " iff;fn?: ZEBP15° B3, SHALE: Very Low- Low strength, Extremaly ™
i \JN 75 Ir. St Ki<dmn =] weathered-Distinctly woathered, dark brown and or
St grey/brown, thinly laminated, poory to well Z
<, BP 20° I, Sr.KL<imm daveloped bedding, fractured to highly fractured, o
122 6.22-6.26 2x BP 15" PIIr, 57, with occasional Extremely Low strangth, Extramely
Ki<imm - d s
= GLAY: high plasticity, grey to dark grey wilh some
~JN 55° P1, §, KL<imm “\ock Fanpenta: Lt Biey to Bark gry I
= 6.60-6.66 2 BP 20° PI, Sr, SHALE: Very Low- Low strangth, Extremely
KL<1mm weathered-Distinclly weathered, gray, poorly )
deveicped fabiie, fraciured to highly fractured, with
- JN 40° PL, S, KL<Tmm gwa:lsionai Very Low strength, Extremely weathered
r P ands
[—7.057.15 CZ 5° i1, R, Rf, 100mm
3
&

SYDNEY,_CORE JUOBSW31673905000TE~NLOGSIKIRRAW-1.G6Pd URS1.GDT 30/{0/06

~

Remarks: A proportion of the bedding plane defects described are drifling induced fractures slong inciplent bedding




URS cored Borehole

Sheet 2073 )

BOREHOLE BH03

URS Avsiralia Pty Lid
[ Leveld, 116 Wler 5t Nerth Sydnay NSW 2080

Phons 02 8228 5500
Fax 02 8925 5555

Project
oy 43167393

Proiect
Reference:

Kirrawee Brick Pit Geotech nvestigation

’

METHCD
RUN

TESTING

WEATHERING

STRENGTH

Loring

L
PL11.1m

D=042 A=1.59

& 1007 cR.

(00h i3

1235

-
PL13.2m

D=2.25 A=3.86

o RQD (%)

N T

.. DEFECT
—ktih SPACING
(mm)

« o[58R
Lot

=3

DEPTH (m}

DEFECT DESCRIFTION

[ GRAPHIC LOG

DESCRIPTION OF STRATA

GECLOGICAL
DESCRIPTION

IR0V P S, RESTRHm

B 15° BI, § KL<dmm

[~ BP 20° PI, 8,KL<1mm

—JN 45-50* Ir, 8r, KL<tmm

[ B.38-8,63 2 BP 510° £, §,

KL<1mm

f~JN 30° P, 8, Rf110mm

I—JN B0° P, $r, R lo previous JN

[\ JM 85-90° PI, 8, KL<tmm

\BE 10° PI-Wa, S, KLetmm

JN BO° PL, S, KLetmm

-9.05-8,63 5% BP 10° PlIr, 8-Sr,

K KL<tmm

JN 30° St, SR, KL<tmm

917-9.84 52 BP 5* PIr, 5,

KL<1mm

-8.47-8,52 Dz, R Clay 120mm

[-9.75-9.85 Cz §°, Ir, R, 100mm

=—JN 50° Pl, $r, Rf

N 10.04-10,12 §x 8F §° P, S-8r,

'\KL<1 mm

NN 30° P, §-8r, KL< 1mm

;_\JN 80" Pi, $-8r, R Clay 20mm

10.04-10.35 6x BP 5* P, S,

Kistmm

L118.36-10.3% Dz, R Clay 30mm

SHALE: Very Low- Low strength, Distinclly
weatheted-Slightly weathered, dark grey, brown,
poarly developed fabric, fractured to highly fractured,
with trace rock clay seams

SHALE

10.40-10.49 4x BP 5* Pl-Ir, 5-Sr,

L\ KL<tmm

10,62-10.63 Dz, R Clay 10mm

JN 88° P, 5, Rf 30mm

JN 50° P, 8, KL<1mm

3xXBPO° P S, Kl<imm

—11.27+11.30 BP 510 Pk, $-Sr,

KL<1mm

I~ BF 10° PI, 8-8r, KL<1mrm

I—JN 30° PlWa, S-8r, KL<tmm

-BP 15° P, 8, KLeimm

JN 28° PHr, Sr, Kb<imm

k- JN 80° -5t , Sr, KL<tmm

RBP10° Ir, Sr-R, Kl<tmm

12.10-12.18 Cz 207, It, R,90mm

~BP 15° Plir, S, KL<tmm

I~ 12.62-12.67 Dz, R Clay 50mm

—BP 15° Pk, St, drillers break

N 15° PI, S, KL<1mm

[~ JN 18-15° I, 8r, KL<imm

SHALE: Medium strenath, Slightly weathered, dark
grey, slightly fractured

SHALE as above becoming Medium to High
strepgth

VJ/%S“H -~

SHALE

I~ BP §° Ir, 8rR, KL<1mm
I~BP 25° Ir, R, KL<tmm

—BP10° PIr, S, KL<Tmm

—BP 5° Pl- ¢, 8r, KL<tmm

SANDSTONE: High strength, Slightly weathered,
tight grey, yellow/trawn, with shale Intgrbeds, fine to
medium grained, fractured 1o skghtly fractured

]BANDSTONE

SYONEY_CORE JMOS5W316730315000TE-TLAGSIKIRRAW=1.GP) URS1.GDT 30HO05
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Sheet30f3 )

m Cored Borehole BOREHOLE BH03

URS Austraka Pty Lid Phone €2 B925 5500 Project Project : Ty
 Levet3, 116 ifar St Noth Sydhey NSW Fax 02692655551 Mo 43167353 Referance; KiFfawes Brick Pit Geotech Investigation
4 N
T
b =) [V
21 21 lee | & S 3
Z A =
o | 2 12| & Bo-| | DEFECTDESCRIPTION | © PESCRIPTION OF STRATA o
= = Q.
8 |5 |E| 5 | g|usE & 5 8¢
b E F E: 2 :: 24
= o |5 |e38ada 1 o Ga
TV I I I N LU oo iy g g (v T
Blracture BF 5° PE-Ir, Sr, S0 As above with shale interbeds, grey
Kl<{imm Ll
. -14,34-14.47 BP 10° PFWa, $-5¢, |- -
[] 8% KL<1mm T SANDSTONE: High skrength, Shightly weathered,
o= croi] yellowd brown, massive bedding, fine to medium
& ﬁ grained, with trace bedding, sfighly fractured
g o w
3 &
% -BP 0° Pl, 8 Kt<1mm =
£ pat
bz [] : o =18 [~ 15.00-15.08 3x Di fraciures 5° =
<7 s B PLIr, St, KL<Smm &
g |%g
N
[=]
184

&nd of borehole @ 15.4m

19




Appendix B
Boreholes Logs, Core Photos and Well
Construction Details

hestie 8 rnnk
PN ¥

BH3: 8.0-120m
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Appendix B
Boreholes Logs, Core Photos and Well
Construction Details

BH3: 120154 m
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i Sheet 1 of1 )
&
TURS  Non-cored Hole BOREHOLE BH04 -
URS Austrata Pty t4d Phone (2 8525 5500 ] Project Kirrawee Brick Pit
Level 3, 116 Miler St North Sydaey NSW Fax 028525 5355 | Reference:  Geotach . | Clieat: Sydney Water Corporation
Investigation . . :
- Locadion:  Kirrawee 1
Drilling Costractor, MeRermott Drilling PTY LTD Project No.: 43167393 ;
Logged By: J Donnelly Boro Size:  HWmm Relative Level: 85,02 mRL Drilt Type:  Solid flight Auger, Concrete ¢corer, V-bit, TC bit
CheckedBy:  SGR Total Dapth; 346 m Coordinates:  6232628.30 mN .
" Drill Model: B40
Date Starled: 40-10-06 Gaslng Size: HY mm 32219170 mE
| Date Finished:  10-10-06 Permit No: Drid Fluid: - Nome )
' N
| o
LB T ;
w x& |k .18 o B
= Zx | S | SAMPLING | GROUND | & | wg & O
wl = 12518 Z IANDOTHER| WATER | T % DESCRIPTION OF STRATA s E‘E oo
8| E |22 |Eg| testng |DAaam| B | E 52| v | va %5
IEREE: commenTs| W | & o5 3 | 85100
G| ¥ [ow|aa o 20| 3 | 6o oo
B | 0 s Conaete siab cover with {opsail 3
w
i FILL: Sifty CLAY, Iow to mediun: plastcity, Eght brown With -
i i N orange/brawn flecks, dry to moist, wilh some black stalning
I 3 NOANCH ¢
B - OO
| r OO {
| 1 NONNCH i
[ ] e . i
SeNTel = i
= =10 |SPT 1-1.45m — 1 oM st | ©
- 2,55 N=10 A OO t
] MO
] I ¥oNFe
3 L =N
o 1 | ‘O\\O -
L FONG
X L LM — —
ST FILL Sitty CLAY, wilh graver, light brown, fow fo mediam
[ 3 howoo  plasticity, dry to meist, gravel angular 1o sub-angular, some
- RN sandstone pieces and black staining
— e 1
2 fovo FiLL as ahove with trace gravel, brick fragments and black oM H = :
3 r b staining e
] i roae]
i i e
o4 Silty CLAY: low to medium plasticity, grey and fight brown,
i B e dry to moist, hard with shale fragments increasing with depth g'
| [ R DM H |2
;__— -1 1l
. . SR [
— N==50 |SPT 3-3.4m = n
3l 15,2821 for I SHALE: extremely low to very low strength, extremely o
g [ SO No50 ] weathered, browr/grey -
8 3
=r r w
gl A
{é L. - End of augering at 3.4m, refer fo cored bg
=1 ¥ -
t
&: 3 L
I " :
1 L ;
1 4
g - i
gt BWL=4.56m |, ' '
) 27M0/2006 |
E: |
5 A
=} Remarks: i
& V bit Refusal at 1,7m In Fii :
o No TO-bit refusal H
g |
b
g
H - .}
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URS Cored Borehole

Sheet 1 of 4 )

BOREHOLE BHO4

URS Australia Pty Lid
Leve) 3, 116 Milier ¢ North Syciey NSW 2060

Phene D2 8925 5506 | Praject Kirrawee Brick P
Fax 62 8825 5555 | Reference:  (3potech

Dritling Condracior,

MeDermott Drilling Pty Ltd

Investigation
Preject No.: 43167363

it

Cllent: Sydney Water Comoration
Location:  Kirrawee

Logged By:
Checked By:
Date Starled:
kDaie Finishad:

J Donnelly

5GR
10-18-08
16-10-08

Bora Size:  HGQmm
Total Depth: 16.00 m
Caslng Size; HW mm
Borehaole Indination and

Relalive Level: 96.02 mRL
Coordinates:  §232528.30 miN
321N 70 mE

Bearing: %0°at0 Penmit No;

Dl Type:  Diamond core

Brilt Model: B40
Dill Fluid:  Water with polymer "quick mud'

.

—

METHOD
RUN

TESTING

WEATHERING

- {EL

L

H

M STRENGTH

- fmve
- ek

DEFECT DESCRIPTION

RQD (%)
DEPTH {m)

[21]

75
5080
i

1125

GRAPHIC LOG

DESCRIPTION OF STRATA

o

GEOLOGICAL
DESCRIPTION

Augering

a4

T

oz

|
w

Terminate augerng at @ 3.4m, starl coring

SYDNEY_CORE J\OBSM315730315000TE~TILOGSIKIRRAW-1,6RJ URSE.GDT 3041G/05

Caring

ow

DwW

—BF ¢ Pl, 8-8r, Clay 10mm

~BP 0* Pl, 5-8r, Clay 10mm

—~BP 0-5° Pl-Wa, §, Rf & Clay

3mm

—BP 0-5* Pl-&t, §, Rf & Clay mm

-3.84-3.87 2x BP 0-10°, P1-81, 5,

- KL <imm

JN 40° P51, S, RF2mm

-4 [-BP0-5° PiSE, &, KL<tmm

I-4.04-4.05 2x BP 0* PL S, KL

<imm

-4.17-4.26 2x BP 15* P, $-8r, KL

with iron veneer <1mm

|~BP 10° Pl Sr-R, KL with fron

R vaneer<imm

iBP 0° PLSt, Sr, KL<Imm

JN 60-80° Ir, 8r, Rfto 30mm &

iran vaneer <1mm

4.41-4.54 3x BP §° P, Sr, KL wilh

i iron veneer <1mm, open o

partially open

NN BO* P, S-8r, KL with iron

veneer <fmm

|'4.70-4.81 2% BP 0-10° PI-8t, 8,

KL=1mm

JNA0-80° i, 8-Sr, KL<1mm,

parially tight

(8 FUNo40 wa, S, KL withiron

1\ venger <1mm

Klet1mm

\5.0&5.05 2 BP 0° PI-8tL, 8-S,
FLJIN45° P, 8, KL <1mm,

5.11-6.20 2x BP 0~10° P}, S, KL

with Iron veneer <imm

JNT0° Pl-Cu, 8r Rf & Clay with

|| ironstaining Smm

BP 5° P, Sr, KL with iron venear

tmm

JN 0-40° Wa, 8, KL with fron

BP 0-30%P, Sr, Rt 5mm
veneer <imm

5,53-5.59 4x BP 041D P, §, KL

with iron vaneer <imm

653-6.24 12¢BP 0-15° PI-Wa §,

KL <1mm

SHALE; Very Low- Low strength, Extremely
weathered-Distinetly weathered, dark Srown and
greyibrown, thinly laminated, poory to well
developed, fractured to highly fraciured, with
occasional Extremely Low strength, Extremely
weathered bands

As above with some ironslaining in bedding planes
and Joints

SHALE
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'URS Cored Borehole

Sheet2 of 4 )

BOREHOLE BH04

[E lod%.ce |run

- 6,24-6,28 Cz 0-90°, I, 8-R, Rf
,.\4Dmm
BP 0° Pl-We, Sr-R, KL <1mm

URS Australia Ply L1d Phono 02 8925.5500 | Project Project - .
 Level 3, 116 Miler St Notth Sydriay NSW 2066 Fax D225 5665 | No:  Ao167383 Reference; Kimawee Brick Fit Geotech Investigation |
- ~
= = Iy
o |21 2| ols2 | £ 9 %8
= o W e s B DEFECT DESCRIPTION 0 DESCRIPTION OF STRATA =k
= i o Wa B o, o1 R
- T = Q |WaE| W T oF
@ e =1 s e e
= g w & § 8“’
a2 1] 1]
dﬂﬁ_ : o0
15 B SHALE as above

SHALE: Exiremely Low strength, Extremely
weathered, grey and dark grey, thinky laminated,
poarly developed, fragmented to fractured with
irenstaining In bedding planes

Gome Loss
£.52-6.84m

[E Q% R

6.84-7.05 F2 0-90°, Ir8-R, with RE
& Clay 210mm

—dJN 30° P, S, R Smm

7.14-7.31 BP 0° P, SFR, Rf &
Clay 1-3mm
“BP0° Pi, Sr-R, RE& Clay 50mm

—~7.33-7.45 3x BP (-3" Pl-Wa,
S-8r, KL «1rm

~BP 3° PLWa, SR, Rf & Clay
10mm

SBP 0° P, Br, RF& Clay Smim
—8P 3° PLWa, tight, KL <1mm

L~ 7.74-7.88 3xBR 0° 8, SR, RIS
Clay 3-10mm

I—7.83-7.97 Cz 0-80% Ir, S-R, Rf
\ 40mm

7.56-8.002xBP 10" PI, 8,
KL<1rmm
8.00-8.03 F2 0-90°, Ir, 8-R, RS

\%mm
é\a.nse.1n Cz0-00%, Ir, R, RE

40mm
8.16-8.23 3xBP0° PI, S, KL
<imm

8,23-9.6 Bx BP 0-3° P, 8-8r,
Kl<1mm scme with iron veneer
8.26-8.45 2¢BP 15°PI, S,
KlL<1mm

—8.78-9.13 3x Dl fraclures 0° Pi-St,
S, KL <imm

[—8.25-8.35 2x Drillers breaks Pilr,
Sr, KL <1mm

- 0.45.9.8 2 8P 0° P, S.51, KL
<1mm
JN 80° B, Sr, KL<1mm

Core loss 5.52-6.84m

SHALE as above

SHALE: Very Low- Low stretigth, Extremely
weathered-Distincly weathered, dark grey, thinly
laminated, wall developed bedding, fractured with
some Exdremely Low strength, Extremely W bands

SHALE: Medium strength, Slightly weathered, dark
geay, thinly iamirated, well developed bedding,
fractuing along bedding planes, with occasiona]
sitisione bards

A proporticn of the bedding plane defects described are diiling induced fracluves along incipient bedding

SHALE

SHALE




Shest 3 of 4

(URS Cored Borehole BOREHOLE BH04+ =

URS Austratias Pty B Phone 02 8925 5500 | Praject Project e
{Level 3, 115 Miler St North Sychay NSW 2060 Fax 0780255555 | No: 49167383 Referance; Firrawee Brick Plt Geotech Investigation
r N
:l: -y
Q 8 G} E 8 =
(o) Z & & b2 T . hr’ . SQ
o =z % g ) bo- E DEFECT DESCRIPTION Q DESCRIPTION OF STRATA 6E
O = T - 0 {HEg)] I O
[ b w g 1003 0 o 203
E z| w & a > On
50 g 8 Iy
= K ghol=lEle B © oo
i : 1-9.66-9.83 4x DI fraciures Fl, S-Sr,
Kl<imm SHALE as above: Mediam stength, Shightly
waai?eg, bdéldrg greyf;aﬂt:{iﬂly [amlinategé(\jveu ;
develo ing, unng along oedding planes,
-BPG° P, S, KL <1mm with occasional siifstone bands or
- 8.89-10.02 3x D fractures P,
5-8r, KL<imm
10
[~ 10.18-10.57 4x DI fadures £, S,
KL<imm
—BP 0° PMr, S, Rf4mom u
z
- 10.7-10.89 3x D} fractures P}, S, i
KL<tmm
M~10.79-10.84 Fz 0° P, 51, Rf ——
SImm
R~JN 60° Cu, 8r, KL<imm
18,89.11,74 5x Di fractures 0*
Prir, S, KL <trim s
—11.23-11.74 3x Dt fractures Pl-Ir,
S, KL<tmm
£
3
SILTSTONE: Medium e High strength, Distinclly
weathered, ight brown and grey, thinly laminated,
poarty developed bedding, fractured to slightly
o fractured
- IRV,
E
sf In o 12-12.47 4x BP 0 PI, $-8r, KL
5 g <imm
el ™ w
5 =z
g 1298 19
i [ - 1225-12.75 &x Dt fractures 0-7° 4
5:: Pl, 8-8¢, KL <tmm a
3 As above beginning o grade Into Sandstone,
F3 - I 80° Cu, tight, KE<imm becoming Medium fo High Strength
&
% [~ 12.52-12.57 F2 0-80° P, SrR,
9 Rf S0mm
i L 12 65-12.95 BP D-3° Pl, 5r-R, KL N
' g g ;;’ml}:?l“ P, 1, RE7Tmim R332
’ P SANDSTONE: Medium fo High strength, Distinctly
B weathared-Slightly weathered, light grey/brown io
4 light brown, fainlly bedded, fine o medium grained, W
S sl?htiy fractured to fractured, with poorly developed o
g siderito cross bedding and lamination & occasionat [
§ —BP 0° P}, Br-R, R Clay 1¥0mm laminie bands ard trace carbonaceous wisps g
2 - JN 90° PEWa, R, KL<1mrm b 5
Y I—-dN 0° Pl, SR, R Clay & Rf 30mm |© -
5
1
0
]




Sheet 4074 )

'URS Cored Borehole| | BOREHOLE BH04. -

LIRS Australia Pty Lid Phone 02 89255502 | Project Project .
| Level 3, 116 Miler St Nortk Sycney NSW 2060] Fax 0280255566 | No; 40107393 Referance: Kimawee Brick Pit Geotech investigation )
r” ™
£ = o
[ o] L0 ._E, O . E:i%
() g = ey ()..z.. T -t (3=
o = {ﬁ E & ggg E DEFECT DESCRIPTION ] DESCRIPTION OF STRATA 'C')l“—-
&) [ x = 0 iacl oi I O
T w = w g Qe o o =103
G 35 z| & g & oR
=3 b IS ] ] LY
= E gl ll5lgee -as.ﬁ% _ oo
3 F13.28-13.3 2XBP 5° P, Sr, R& R : ;
SW P [ SANDSTONE as abave: Medium to High strength,
Clay 2-3mm ciii Distinetly weathered-Slightly weathered, light
3 vroo) grepbrown to light brown, fine to medium grained,
c-- - | slightly fractured to fractured, with poorly daveloped
-~ LUl slderitic eross bedding and laminations & octasional
cior]  lamintte bands and trace carbonacecys wisps
14 u
3 7
H o
8 - 14,15-14.78 4x BF 0-5° PL-Wa, e
1 S-8r, KL <imm &
B L ~BP 0° Pl, 8-3r, Clay 4mm
2%
—NE B
a L.
&
[¥]
o I
o
2 L
15
15
"’ End of borehole @ 15m
—16
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Appendix B
Boreholes Logs, Core Photes and Well
Construction Details
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Appendix B
Boreholes Logs, Core Photos and Well
Construction Details
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MONITORING BORE CONSTRUCTION RECORD o

Project Name EKIRAA WeE  SRIGE PIT BorelD RH /
Location §2.32876.004) 32202177 4o £ - ProjectNo  n8/67%9 &
Installed By Al Jer ot JALlng DateInstalled & /75/0 &
Inspected By J Harngl( [y Method of Installation !

Elevation of top of riser 41.6 1

Height of riser above Hon wrenf
ground 0 Tan

Ground Elevation ? ??/ e A

Internal diameter and type
of surface casing 5 @

Type of surface seal

Depth of surface seal

Internal and external

diameters, and type of riser
nipe

spo{r,-r gﬁooa‘
Type of backfill  prele o

Depth to top of seal ?/h‘
Type of seal éﬂﬂ)[@ fld(?

Depth to top of filter pack ( f. g%

Depth to top of screen (2.2 71ta

Type of filter pack  2#t#1 Seeancf

Di I dtypeof
tarneter an Scrz:n 5(0#{6{’ 50“/‘1‘

Screen slotsize 40 }‘-{(Qé% -

Depth to bottom of screen (5.2 .,

Type of backfill

Depth to bottom of hole 8. 2
Diameter drilled /4 @ {125 rem |
rFa

ﬁmcnts: 62}[3 ﬂ«'f{" éﬂ,S?_ + 743"0

. Prepared By:...
Manitoring Bore Construction RecordiMay 00 Page 1 0of 1 Checked By:




MONITORING BORE CONSTRUCTION RECORD

Project Name _ ARPANESRRA e Pri_-. Bore ID

Elevation of top of riser

A

- Height of riser above
ground

BHOY.
Location 6'333\431%__301\3 mloll DFE_ | ProjectNo _ 73151 285
| Installed By M eviuialt ToAtlbnd, Date Installed__ { /1 {bf,
E| Inspected By P, WAWEVEN | — Method of Installation

MBALIUTT

Ground Elevation

Internal diameter and type
of surface casing

4403 vr Ak

6[} W\.VU‘\

Type of surface seal

Depth of Surface seal

Internal and external
diameters, and type of riser
pine

Type of backfill

Erodrapd o

. Depth to top of seal

HURLL

Type of seal ’&eu%wwéc&,

Depth to top of filter pack | 15\/\;\
Depthto top of sereen |QwN
FRGEE
! \
Type of filter pack Jamnan,
Diameter and type of WA
screen S , UM
Screen slot size f:ko M}r;ﬁ -
Depth to bottom of screen | S
Type of backfill
Depth to bottom of hole i 6 W
Diameter drilled
goniments: LAp ok ’bOD o Lowe,
Prepared B:,'“Zt(> ST

Monitoring Bore Construction Record/May 00 Page 1 of 1
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0293505498

Teast PIt Excavation Loga

Project and location Date
Kirrawes Srick PIt 26/05/1999

[Gite Numbar
TP

Excavallon Equipment
fBobcat mounted excavetor

Tost Dapth: 1.5m

e

Sample Depths | Depth Description

Profile

Surface (0.1}

Silty Ciay: dark brow? moist silly cigy with somne lronstone gravel

0,15

Clay: sliff orange brown clay with gome glit and irongtone grave!

TP2

0.5
0.7
Clay: very stifl grey motiied red brown clay
1
15 1.5
Test P\ Discontinued @ 1.6 m depth
Targat depth reached
Commaents Mo free groundwater observed
Project and location Date
Kirrawes Brick PRt 25/06M1988
Site Number Excavatlon Equipmant

Bobeal mountad sxcavator

Test Depth: 1.2m

Sarnple Dap

the | Depth |Description
Profiia

Surtace {0.1)

Gravslly Clay: orange brown gravelly clay with some iranstons gravet

0.2

Clay; etiff orange trown clay with some gravel

0.8
Clay: very stiff to hard gray mottied red brown clay
bacoming very hard @ approximataly 0.9m

1

1.2
Tas! Pit Discontinued @ 1.2 m depth
Targe$ depth reachad

Comments No frae groundwater abservad

Australian Water Technologies
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0293505498

Tast Pit Excavatlon Logs

Broject and jocation Date
Kirrawaa Brick Pit 2&/06/{889

Shie Mumber

Excavation Equipment
Baobhcat mounted excavator

TE3
Tost Depth: 1.2/

L

sample Depths

Depth |Description
Profile

Suriace (0.1)

! 1.2 1.2

Qraveily Ctay: orange brown gravelly clay with some fronstone gravel

Ciay: very st to hard orange brown clay wlth acme ironstone gravel

Clay: vary stiff 1o hard 760 hrown motlad grey clay wih soms lronstana gravel
pecoming very hard @ approximately 0.8m

large ironsione cobbies @ approximately 1.10m

Taot Pit Disconiinued © 1.2 m depth
Target depth feached

\c::mmanta

No free grouridwater ohsarvad

Project and logation
Klirrawee Brick Pt

Date
280651080

Site Nurnber
TP4

Excavation Equipment
Bohcat mounted sxcavator

Tas Depits 1.2m

Sample Depths

Description

Fill: aark brown siiy sand with some crlished bricks

Surace {0.1)
Fl+D23; conl ash and grave!

t 65 '
Clay: very stiff to hard rad brown matmed grey clay with some iranetone gravel

1
1.2
Test ©it Diacontinued € 1.2 m depth
Targs! Depth Reached
Commente No fres groundwater obsarvad

Australlan Weter Technologles
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(293505498

Test Pit Excavation Logs

Projact &nd location Daie

Kirrawee Brick Pt 25/08/1609

Sile Numbar Excavation Equipment

TPS§ Bobcat mounted axcavator
[Tasl Papth: 2.0m

proser

Sample Depths Depth |Description

Protile

Surfacs {0.1) Flil: dark brewn slity gravelly sand

0.5 Flit: gray binck ash, gravel and charcoal
0,6
Fill: coarse send and clay with some ash, gravel, crushad bricks
and brokan clay pipes
l 1
2 2.0
Tast Plt Diseontinued @ 2.0m dapth
Fsiusal in briek rubibls
Commente No frse groundwaler observed
Projact and location Date
Kirrawee Brick Plt 23051890
&lte Number Excavation Equipmant
TP Babcat mounted sxcavetor
Teat Jepih: 1.6 m

Ale Depthe Dascription

rface {0.1}

Flll: dark brown sitty gravelly sand

0.5 Fill: iight brown shty gravelly sand with some ash, gravel, crughad

concrete and brokan bricks

Clay: g¥iff to very stiff yaliow brown cisy

bacoming grey mottiad red brown clay & approximately 1.10m

Shiglona: extramely low to very low sirengih grey ailtstons

Taat Pit Dlscontinuad & 1.5 m depth
Target dopih reached

Commanta No frae groundwater obsstvad
"Denolae duplicats sample Z1 collected

Australlan Water Technologies

— 1.4 Siblone
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0293505498

Teat Pit Excavatlon Logs

Project and lacation Dats

Kirrawse Brick PIU 28/06/1940 _

Site Number Excavatian Equipment

TR7 Bobeat mounted excavetor

Tast Depth: 1.4m

sample Depths

Surface {0.1)
015

Depth

Frotile

Description

Fiil: dark brown &lity gravelly sand

Fill: dark brown slty clay with some gravel, crushed bricks and

0.5 charcoal
Clay; very slifl yaliow gray clay
y bl
bacoming gray motiled rad brown clay @ approximatsly 1.0m
1.4 1.4
Test Pit Discentinuad € 1.4 m depth
Terget depth reachad
Comments No free groundwater obgervad

Project end location Date
Khrawes Brick Pit 28/08/1968
| Slte Number |Excavation Equlpment
Tre Bobeat mountad excavator
Test Depth: 1.6m
Sample Dahths Depth |Description
Profile
CRurdace (0,1) Fhil: dark brown gravelly sand wilh soms clay
| Fifl: dark brown silty sand with eome ash and gravel
0.5
#ill: s1iff orange brown clay
Clay: firm orange brown clay with some gravel
4
Clay: very stiff to hard gray mottied rad brown ciay
1.4
Slitstone: exiremely low 1o very low atrength proy eiltsions.
Tast Pit Discontinued @ 1.45 m depth
Target dapth reached
Comments No free groundwater obsaned

Australian Water Technologies
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0293505498

Tast Pit Excavation Logs

Broject and locatlon Date

Kirrawee Brick Pit 25/06/1908

[Gite Numbar Excavation Equipment

TR0 Eobcet mounted excavator

Tast Oepth: 7.8m

I

Sample Depths | Depth {Description
Protile

Surface (0.1}
Fill: dark brown sandy $ilt with some grave! and charcnal fragmants

0.5
0.8
[ Ciry: very stitf orange brown clay
1
1.2 :
Clay: very s1ltf to hard gray motlled orenge brown clay with soma
fronelong grave,
1.8 1.6
Test Pit Dizcontinued € 1.8 m depth
Target dejith reached
Commeants No free groundwalsr shaarved
* 1Project and lacation Date
Kirrawae Brick Pit 26/06/1900
- |Site Number Excavallon Equipmeant .
TP10 Bohcat mounted sxcavator
Tast Depth: 1.2m

!Sample Depthe | Depth |Description

Profiie
¢ (0.1) Clav: 2t to very etllf arange brown clay with seme Ironstone gravel
0.3
0.5 Clay: very sff grey mottlad red brown clay with soma iranstons gravel
1

1.2
Test Pit Discontinued @ 1.2 m depth
Target depth reschad

Comments No frae groundwater chservad

Australian Water Technaloglas



0293505498

Test Pit Excavation Logs

Projact and location Date

Klrrawes Brick Pit 2&!‘05}1?99

[ Site Numbe? Excavelion Equipment

TP Bohcat mounted sxcevalor

Test Depth: 1.4m

Sample Dapths

Surface (0.1)

Qapth
Profile

Description

FHl; grey brown silty sand with some gravel
bricks noted ai approx 9.2m

Clay: vary sttt grey matiled orange brawn clay with some Iranetone

0.6 and shals gravel
f
4
1.4 Shals: extromaly low to vary low etrength grey shale with some lransiohe
Test Pit Dlacontinued & 1.4 m depth
Target dapth raached
Comments No fres groundwater chasarved

Frojact and lacation
Khrrawes Brick Pit

Date
25/6/1998

! | Slte Numbsar
TP12

Excevation Equlpment
Babeat mountad sxcavator

Tast Dopth: 0.75m

Sampieo Depths

*ace (0.1)
0.16

Description

i gray brown eandy gravs|

Clay: very &liff grey mottled red brown clay with some shala gravs)

a5
Siitstone: extramely low to vary jow strengih highly weathersd grey ehale
Tust Pit Dlscontinued & 0.75 m dapth
Relieel in bedrock
Comments No free groundwater obssrvad

Australlan Water Technologlee
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0293505498

Tesat Pit Excavation Loge

Hrolect eRd location

Date
Z5/0611 B0

Klrrawes Brick Pit
Bile Number

Excavallon Egqulpment
Bobcoat mounted sxeavator

P13
Taat Depth: 2.0m

tample Depths

Budece (0.1}

Depth |Description
Profile

Flile1154; dafk brown sty sand with soma broken piped, bricka end gravel

0.6
1
1.6
2 .
Tes! Fit Discontinuad @ 2.0 m dapth
Targs depin resched
Tiroundwatas obesrved al approxdmatsly 1.4m aseociated with adjecent
Comments briok plt weto: lavel

Pro|ect and {ocatlon
Klrrawee Brick Pit

Gile Number
TP14

DOate
‘_::Eu_msnm
xcavatian Equtpment
Boboel mounted axcevator

TestDepthz 1.7 m

'mple Dopths Depth |Deacription
Profiis
iace {0.1) [ grey brown clay with some broken pipes, bricka, melal (fagments
und plastie
0.8
1.2
It: ted brown comree send and gravel wih brokan bricks
1,7 1.7
Togt Pht Digeontinuad @ 1.7 m dopth
Reluael in rubble
Communts No Iree groundwater obagrved

Australian Watar Technelogies




0293505498

Test Pit Excavation Logs

Oais
Frojsct and locatlen
Kirrawes Brick Pl 26/08/1 800

Excevallon Equipmant

Numbes
n Boboat mountad excavaior

P18
Feni Deptht 2.8m

Lot

Sample Dapths Description

Fill; gray bfown clay with some coarss sand, gravel, bricks and broken pipes

0.8
1 Fil- coarss grey trown slity sand with same gravel end clay pipes
2
Tag! Pit Discontinusd € 2.0 m depth
Tripel depth reachad
Comments B free groundwiler obasrved
Froject end iecallen Dute
Kltrawea Rriak Ph 2500611698
I Sila Numbar Excavallen EQuiprnan
TP10 Boboat matntud sxcavaior
Toet Depthi 1.4 m
Sample Depths Description

*eng (0.1} Eill: coaree red brown oand with soma graval and braken hricks

0.20
I Fli: grey brewn allty cigy and coarea sand with some gravel end broken bricks

0.5
1 Flll: coarea gray brown ality sand with eome pravei and brokan bricks
Tesl Pl Dlacontinusd & 1.4 m depth
Refusal in brick rubble
Commants No {ran groungwaler observes

Australien Waler Technofogies




0293505498

Teat Pit Excavation Logs

[Broject and location Date

Kirrawes Brick Flt 26/06/1080

Site Number Excavation Equipmant

TP17 Bobcat mounted excavater

Tesl Dapth: 0.76 m

sample Depths Depth Description

Profile
Surface {0.1) Fill: dark grey brown slity sand with some gravel
0.20
Clay: sliff to very etllff grey mottled orangsa brown clay
0.6
0.7 0.7
.78 Siitstone: extremely {ow lo very low atrength highly weatharsd silietons
l Test Pt Discontinued € 0.75 m depth
Relusal in low sirength siltatane
mments No free groundwatsr ahserved
Project and toceation Data
Kirrawes Brick Ph 26/051999
Slte Number Excevation Equipment
TP18 Bobeat mounted sxoavelor

Teel Depth: 1.6 m

Sample Deptho Deopth |Description

Profite
Surfaes {0.7) .1 Slity elay: very sofl to soft grey brown sllity clay with some graval
lay: g 10 very stifl orange brown clay
0.4
0.6 Clay: vary stiff to hard grey mottled orange brown cley

‘gome rad brown mettiing € 1.2m

1.4
Siitatona: extremaly low to vary law strength highly weatherad sitstone
1.8
Test Pit Discontinued € 1.6 rm depth
RAefusal In Jow strength slitstons
Ccommanty No frae groundwatsr obasrved

Austrellan Weter Technologles

— Sodvon-2.

b Sub jm\?/




—— Pt b

0793505498

Test Pit Excavation Loga

_-....-—-d'_”“-_"—l
Projact and jocalion Dato
Kircawes prick P 26061998

Excavation Equlpment
Bobcat mountsd excavaior

Sije Numbef

Tpis
Test Dopth: 1.7m

b gt

sampls Depths Depth |Description
Proflie

El: dark brown coarse ity sand wilh crushed hricks, gravel and clay plpes |

Surace (0.1)

Q.5
1.8 | §
Tost Pt Diacontinued & 1.7 m depth
fafuzal in brick rubble
Commants No free groundwater chesived ;
1
|
Projact and locallon Date
Kirrawes Brick Pit 26061000
Site Number Excavation Equipment ¥
TR20 Baboat mounted excavator
Test Dapth: 1.1 m
Sample Depths Depth |Description
Profile
l XCANS Clayey Sitt: dark hrown clayay siit
Sly clay: very stifl yeliow brown sllty alay with eome gravel
(.4 :
05 Ciay: vary s 1o hard red brown clay with some lronatone graval :
08
Ciay: hard gray motted red brown clay with some ironstane gravel
1.1 1.1
Test Pi Dlacontinued @ 1.1 m depth
Target depth reached
Commanis No free groundwater obsarved
*Denates duplicats sample 22 collscted

Australian Water Tethnologies
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0293505498

Tasl Pt Excavation Lege

Date
20/08/159¢

Excavalion Equlpmen!
Hohaal M TN BECEVEIr

el Dapln; ¥ 1M
-
gymple Depthne Depth Dexeriplion
Prolile '
m'|o,_‘-., - Fitl, gray brown rmafiled atangs clay with sarme ¢and BRY 10NSIANS greval
LG

FIU: dask brown ailty clay wilh acme eand, praval and brokan bncws

Fiil; drk Brown gllly cley win grey/black shalo gravalcobnied

Tesl Plt Dsconlinuad @ 2.1 m dapih
Tatnnl deplh machag

{Cemmams N (raa groundwalsr obasved
Pralaol and locallon Date
LAl tlek £i Eaerabis]
8l Numbs! Exmavation EQulpmant
TPa2 Bobaot | metinted excavater

Tast Dapth: 28 m

ESample Papins DPescription

Wil: farx Diown gty ey wih gravel paniclias, and 9ama anale sobbias

it omnge brown clay with graved paficies, soms BERd and 4hele pravet

0.6
V1
1
li: dark brown ality cisy with soms sand, pravel ang charcot! iragmans
| 1.8
[ g4rk Drown gy clay with grey/dieck shals greve/oobblse
2.8
2.8
Tasl Pl Dlsconlinund @ 2.8 m depth
Targot gapth rascnsd
Commanta Na (93 prounowslor sbasrved
Atrailan Water Technalogles
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0793505498

Test Pit Excavatlon Logs

Slte Numbper

Frojec! and iocatlon Data
Kirrawee Brick Pit Z6/06/1996

Excavatlon Equipment
Bobcat mounted axcavalor

P23

Test Depth: 1.2m

Sample Depths Depth |Description
Profile
Surface {0.1) Sity Glay: dark brown slity clay with aoms organic mattar and sand
0,2
Sitty Clay: SiHiff orange brawn sllity clay with soms Ironstans fgravel
0.5°
N Clay: vary siiff to hard red brown moRied gray clay with aome fronstone
and sitstone gravet
1
Fest Pit Discontinued @ 1.2 m depth
Target dapth reached
Commenta Mo fras groundwater observad
"Denotes duplicate sample Z3 collacted

Project and location
Kirrawan Brick Pit

[Pate

128/06M19%0

Shs Number
TRR4

Excavation Equipment
Bobeat mounted excevator

Test Depth: 1.8 m

Sampie Depths

Surtace (0.1)
046

Description

Fll: dark brown ciayey coarse sand

Fli: grey brown allty sand with gome graval and broken bricks

0.5
l Clay: vary atff gray cley mottled red/erown whh iranalone gravel
"
Test Pit Discontinued € 1.6 m depth
Target depth reachad
Comments No free groundwaier obeerver

Australian Water Tochnologies
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0293505498

Test Pit Excavation Logs

Projact and focation Date
Klrrawen Brick Pt 26/06/1908

Excavation Equipment

Site Numbatr
Tpa6 Bobeat mounted sxcavator

Test Dapth: 1.6m

e

e A e . _
N O TITE Wy WNE O WNE TEE TS AN WS B W W E W e

gample Depths Depth jDescription
Proflie
Surlace {C.1) 0.9 FH: dark brown slity sand and coal gravel
Clay: vary st to hard grey motiled rad brown ciay with Iranstone gravel
0.5
1 bacomling increasingly grey with |sas ironeione @ 1m
1.8
Test Pit Discontinued @ 1.5 m depih
Targst dapth raachad
Commenis Nu {rae groundweter obssrved
Project and location Date
Kirrawas Briek PY 26/06/1800
Slte Number Excavalion Equipment
TP24 Bobeat mounted axcavator
TeatDepth: 1.2m
Sample Depths Depth |[Description
Profile

Surlace {0.1)

Fil: derk brown sity sand with rools, cobbles ang brick

Ctay; stiff oranga brown clay with ironatone gravel

0.5*
Ciay: St gray mottted rad brown clay with fronstons gravel
1
Tast Plt Digconlinued @ 1.2 m depth
Target depth reached
Commants No fres grouhdwater observed

‘Danotes duplicate sample 24 collecled

Augtralian Water Technologiss




(293505498

Test Pli Excavation Logs

Froject end locatian
Kircnwea Brick il

Data
28/06/1049

'Slte Numbar
TP27

Excavalian Equipmen
Bobeat mounted excavaior

Teal Dapth: 1,7 m

frerarne

gampls Depths Depth {Dsscription
Profile
Sufeca {0.1) FIII: gark brown gifty sand with bricke, rools, cobhles, melal, pipe and ctushed concrete
0.6 0.6
Clay: stitf to very silif orange brown ciay
1.8 1.3
Ciay: hard grey moiiied red brown ctay with ronstone graval
1.7
Test 2it Discontinusd & 1.7 m depih
Jarget depih resched
Comments No [rse groundwater obseanried
Project and localion Dete
Kirrawea Brick PH JBAN/1 988
Slte Numbar Excevation Equipmant
TR28 Boboat mounted sxcaveior
Taeal Dapth: 1.0 m
Sample Daptha Dapth |Description
Proflls
Surfece {0.1) 0.1 Flil: brown sfity sand with criished bricks and roola

Flil: coarse rad brown sand with orushed red bricks

0.5
1
Tesi Pit Disconlinued € 1.0 m depin
Relvaal In brick layar
Commerite No ltes groundwater obaenved
. Sits abservations lound ground levela to saat are reducad
by epproximataly 1.8m

Australian Weter Yechnologiae




0793505498

Togl PIt Excavation Lags

Projnt and location Data

Kirrawsa Brick Pit 2&!05!1999 X

Bite Number Excavation Equipmani
TPas Bobert mountad sxcavatar

Taxt Depth: 1.8 m

Sampte Depths Depth |Desacription
Pratile
Suriace (0.1} Fili: grey brown sHty clay with bricks, titumen, Umuber, crushed concrele and aand
0.6 0.5
Clay: vary sl to hard ysllow brown tlay
0.8
Clay: hard grey motlied red Brown elay
1
I
1.7
1.8
Test Fit Discantinuad € 1.8 e dapth
Targel depth reachad
Comments No free groundwaler obeerved
frojact and {ocation Date
Kirrawae Brick Pt 2081098
Slta Number Excavetion Equipment
TPSO Babcal mournted excavator
Tesl Dopth: 1.7 m
Semple Depthe Dopth |Description
Profile
Surfacs (0.1} 0.4 Flil; eofl dark brown sendy clay wih roots
Fii: Hard grey clay motlied teu/rown wilh broken (erreootn pipa and sama mudatone rubble
0.5
1
1.7 1.7
Taat Pit Discantinued € 1.7 m depth
Terge! depth reachead
Camments No irea groundwatsr ahserved

Australien Weter Tectinalogles




0293505498

Test Bore Excavation Logs

Projact and incalon
Klrrawen Brick Fit

[s115]
28,6.09

Excavation Equipmant

Eite Numbers
law) Fruck Maunted Delil Al 1$3mm BFA
Borehals Dmpih: 15 m Weil Typs
Standard Flazemeias
Weil Dataliz ] Soll Description
Description Dapth  |Sampls { Dapth| Proflle |Deacription
Gw /0.0 Tiuy#y LoBM: dnsk hrown modarataly pedel claysy loam with acms fool prasen.
awi/d.g Ciny: crange brown piastic clay wit sarne irgnatone gravsl and ohanoe! (rapmwnis
GwW1.8 Clwy: motiled 1ad/ white/ yellow vary siiff 1o hard olsy with §ome Ironatons grvel
awy2.0
Casing Biitatona: extramely low 1o very low sirength, highly waatharad gray sllisians wilh ahale fenees
bacoming {aen weathered @ am
hard loygr of slteong €@ 9-4m
gome interhadding of sl and cley nated € approximataly 4m
Screanad
Bandatane: axtramaely waatharad, very low 1o low 9mengin orange brown sandstone

“Test Sore disoontinued at 18m depth

Standing Water Level m 8,42 m dopth

Auuntrsilan Watsr Tectinclogiss



0293505498

Tast Bore Excevition Logs

d
. Oate
{Brojeat and lacation
Inwu Brick Pl 26.6.89.
(g Number Excavaiian Equlpman
w2 Truck Mourded Dr[H Rig 110mm SFA
g' Dapth: 16 m Well Type
arefele BOF Blandard Pletomatar

Wl Datalls Boll Degcription
[newvoription pepth  |Sample | Depth [ Profile Dascription
GRG0 ¢.2 Fill: dark brown sandy loam with miner graval frameats, soma ool maftar and aghy malefial
aw0.8 1 gt brown ciay and sand filling with cruched bricke and jubbke fagmania

G0 1.1
aW2.0 Ciay: fisrm 1o 40 light gray/ red brawn clay wiln soma lronatonse graval

2.2

GCesing
Siitstone: exrernaly vieatherad, [aw [0 very sirangth gray slzetane inerbadetad wiih gome
Qray clay leyars

Seraanad

128

Bandatone: axtramaly weathered. vary low ta low sttength orangs brown sandntare

Taxt Bore discontimiad i 16m dapth

Auvtretien Water Tachnologios

I Standing Water Lovdlm 4,42 M denth



Projact and locatian
Aile Numpar

W3
Barahole Dapin: 8 m

0293505498

Teat Bore Excavation Loga

Ooala
26.5.89

Klrrswea Brick PIt

Excovation Equipmant
Truek Mournad Drlil Rlg 110mm SFA

a

Woall Type
Standerd Ploromelet

L .
I TILE I TSN WS VT T T TS T T T W T T W

weoll Detalls Soll Deatrigtion
Cescription Deptit Bamgple | Depth Proflle {Desctlplion
GwWYylr 0.1 Fiit- darh bfowrd DIack faa/se sand with minor rosts end organic matier
awyd.s Clay:ati¥ (o vary aflfl grey mottied erangs brown alny, alightty molst
[ A URY
GWYI N
Caring 2.2
Sinetone: oxtreraaly wadthered, low to very ettenglh gray piilslone witarbedded wilh some
gray clay layars
4.5

Bhale: axremeiy washerad black shais wiih sume minor clky ceniem

Tosi Bora dueontinuad at m dopth.
‘BDenotaa dupliosts semple TA callamed
Blanding Watsr Level = 3,05 m dapth

Groundwater ancountsred at 7.0 m dapth during dafling

Austreiien Watar Tochnalogles




(4293505498

Test Bore Excavation Logs

Projsct and location Date

Kirrawee Brick Ph 2E/05/1688

Site Numbar Excavation Equipment
HAT Hand euger

Tagl Dapih: 0.55m

——

sample Dapths | Depth [Description
Proflle

[Suriace {0.1} Sandy Loam: derk brown slightly moist sandy loarn with roots prasent

0.05

Sandy Clay: yellow, maderataly pedal, slightly moist, dense sandy lodm
wilh minar gravel tragmants

0.5
Teost Pit Discontinued & 0.55 m depth
Refusai in sandy clay
‘'omments No free groundwater observad

Project and location Dale

Kirrawes Brick Plt 25/05/1990

Site Number Excavation Equipmesnt

HA2 Hand auger

Taat Depth: 0.7m

Sample Depths | Depth {Degcription

Proflie
Surfacs (0.1) e

Gravslly Sand: dark browmn, looss gravelly sand with roots present
Q.08 '

' Grevelly Giay: orange 10 red gravelly clay with abundant Jronstone gravel

c5
Clay: rad very siiff plastic clay with minor grave!
Q.7
Taest Pil Discontinued @ 0.7 m depth
l Rafusal In ciay
Commenis Nb free groundwalsr obgarved

Australian Weter Tochnologles



0293505498

Test Bore Excavatlon Logs

Prajact and location Dale
Kirraweae Brick Pit 2B6/05/1968
Slte Number Excavation Equipment
HAS Hand auger
Teal Dapth: 0.5m
Sampie Depths Depth |Description
Frofiie ,
Surface (0.1} Claysy Gravelly Loam: llght brown, loose claysy gravelly inam with
0,05}, abundant gravel
Gravelly Clay: arange to red siiff gravaily ciay, Irenstone gravet
0.5 0.5

Test Pt Discontinued @ 0.5 m depth
Rafusal in gravelly ciay

~omments

No fres groundweiar obsarved

Australlan Watar Technologiss
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APPENDIX B - LIST OF ARCHITECTURAL DRAWINGS

Cover Sheet — View from Oak Road, Drawing Number 0001, dated 15 October
2010.

View from Princes Highway, Drawing Number 0002, dated 15 October 2010.
Site Photos, Drawing Number 015, dated 15 October 2010.

Site Photos, Drawing Number 016, dated 15 October 2010

Context Plan, Drawing Number 0020, dated 15 October 2010.

Site Context and Analysis, Drawing Number 0021, dated 15 October 2010.
Existing Site Conditions, Drawing Number 0030, dated 15 October 2010,

Typical Top Level Residential Floor Plan, Drawing Number 0100, dated 15
October 2010.

Typica! Residential Floor Plan, Drawing Number 0110, dated 15 October 2010.
Upper Ground Floor Plan, Drawing Number 0120, dated 15 October 2010.
Lower Ground Floor Plan, Drawing Number 0130, dated 15 October 2010.
Basement 1 Plan, Drawing Number 0140, dated 15 October 2010.

Basement 2 Plan, Drawing Number 0150, dated 15 October 2010.

Basement 3 Plan, Drawing Number 0160, dated 15 October 2010.

Floor Plans Building A to C, Drawing Number 0180, dated 15 October 2010.

Floor Plans Building D, E, F, G, and H, Drawing Number 0181, dated 15 October
2010.

Sections East West, Drawing Number 0300, dated 15 October 2010.

Sections North South, Drawing Number 0301, dated 15 October 2010.

Site Sections, Drawing Number 0302, dated 15 October 2010,

Sun Study — Winter, Drawing Number 0400, dated 15 October 2010.

Sun Study — Summer, Drawing Number 0401, dated 15 October 2010.

Sun Study — Public Areas, Drawing Number 0402, dated 15 October 2010.
Elevations North and East, Drawing Number 0500, dated 29 September 2010.
Elevations South and West, Drawing Number 0501, dated 29 September 2010.
Elevations Coloured, Drawing Number 0502, dated 15 October 2010.
Elevations Coloured, Drawing Number 0503, dated 15 October 2010

Staging - Lower Ground Level Stage 1, Drawing Number 0600, dated 15
October 2010.

Staging - Upper Ground Stage 1, Drawing Number 0802, dated 15 October
2010.

Staging — Upper Ground Stage 2, Drawing Number 0603, dated 15 October
2010.

Staging — Upper Ground Stage 3, Drawing Number 0604, dated 15 October
2010.



