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Report on Factual Geotechnical Investigation
Fiveways
Falcon Street, Pacific Highway and Alexander Street, Crows Nest

1. Introduction

This report presents the results of a geotechnical investigation undertaken by Douglas Partners Pty Ltd
(DP) for the proposed Fiveways development, bounded by Falcon Street, Pacific Highway and
Alexander Street, Crows Nest. The investigation was commissioned by Greg Colbran of Deicorp Pty
Ltd and was undertaken in general accordance with Douglas Partners’ proposal 86645.03.P.001.Rev1,
dated 14 April 2023.

At the time of the investigation DP was informed that the proposed development will include the
demolition of the existing buildings and construction of a mixed-use structure (residential with retail uses)
with a 5-level basement at approximately RL 80.0 m, across the entire footprint of the site.
Subsequently, the proposed development has been changed to include a deeper 7 level basement, with
a finish floor level at RL 74.8 m.

The aim of the investigation was to assess the subsurface conditions across the site in order to provide
the following:

e Description of the subsurface conditions and groundwater.

e  Geotechnical Model.

e  Excavation characteristics.

e Comments on vibration and vibration monitoring.

e  Suitable shoring options and retaining structures.

e  Suitable foundation systems and design parameters.

e Comment on settlement.

e Other anticipated geotechnical issues, including comments relating to developments near to
existing rail corridors and potential Transport for New South Wales (TfNSW) requirements.

e Inspection requirements

e Additional geotechnical services required.

The geotechnical investigation included the drilling of six (6) boreholes and laboratory testing of selected
samples. The details of the field work are presented in this report, together with comments and
recommendations on the items listed above.

Report on Geotechnical Investigation Fiveways 86645.03.R.001.Rev1l
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2. Site Description

The site is a triangular city block and covers approximately 3,300 m?, located in the suburb of Crows
Nest. The site is bounded by Falcon Street, Pacific Highway and Alexander Street (refer Figure 1). The
existing surface slopes gradually from west to east along Falcon Street (from RL 99.1 m to RL 96.7 m)
and north to south along Pacific Highway (from RL 99.1 m to RL 96.0 m). Along Alexander Street the
existing surface slopes towards the south (from RL 96.7 m to RL 96.0 m).

The site is currently occupied by a number of commercial properties, between 2 and 4 levels high, with
some properties having an existing 1 level basement. Most of the properties were vacant at the time of
the fieldwork. A number of alleyways exists within the property footprint which contain a large number
of active services.

Dual Sydney Metro tunnels pass beneath the site, as shown in Figure 1, with tunnel crown level
understood to be between RL 65 m and RL 63 m (refer “for construction” TINSW Drawing SMCSWTSE-
JAB-TPW-AL-DRG-505123-02 attached in Appendix B for further details). The closest cross-passage
(XP45) between the two tunnels is shown at the northern site boundary.

Figure 1: Aerial View of Site with Sydney Metro Tunnel Overlay (note, south up the page)

Report on Geotechnical Investigation Fiveways 86645.03.R.001.Rev1
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3. Published Data
3.1 Geology
Reference to the Sydney 1:100 000 Geological Series Sheet indicates that the site in underlain by rock

of the lower Ashfield Shale formation, overlying the Mittagong formation, which is a transitional unit
between the Ashfield Shale and underlying Hawkesbury Sandstone (refer Figure 2).
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Figure 2: NSW Seamless Geology map with approximate site location

The Ashfield Shale generally comprises black to dark-grey shale and laminite. The predominantly shaly
rock is typically closely bedded and contains an orthogonal pair of steeply dipping (70° to 90°) joint sets,
typically striking NNE and ESE, spaced at 0.5 m to 10 m. Randomly oriented, 30° to 45° dipping, often
slickensided joints, are also ubiquitous.

The Mittagong Formation is a transitional formation between the overlying Ashfield Shale and the
underlying Hawkesbury Sandstone. The rock typically comprises fine-grained quartzose sandstone,
interbedded with siltstone and laminite. The rock formation also contains two orthogonal joint sets,
similar to the Ashfield Shale and Hawkesbury Sandstone.

Hawkesbury Sandstone generally comprises medium to coarse grained quartz sandstone with minor
shale seams and laminite lenses. Sandstone beds range in thickness from 0.1 m to 5 m, averaging 2 m
to 3m and are separated by bedding planes. As for Ashfield Shale and Mittagong Formation,
Hawkesbury Sandstone is generally cut by two near-vertical joint sets, one striking 020°, the other
110°. The sandstone, however, is significantly more massive and is generally not affected by
joints dipping flatter than 75°.

Report on Geotechnical Investigation Fiveways 86645.03.R.001.Rev1l
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3.2 Soil Landscape

Reference to the Sydney 1:100 000 Soils Landscape Sheet, indicates that the site in underlain by
Blacktown Soils (moderately reactive, highly plastic residual subsoil).

3.3 Acid Sulfate Soils

The 1:25,000 Acid Sulphate Soil Risk map suggests that the site is not located at or near an area
associated with a risk of acid sulphate soils.

4. Field Work Methods

Field work comprised the drilling of six (6) boreholes (BH101 to BH106) at the locations shown on
Drawing 1 in Appendix C. Detailed borehole logs and core photographs are provided in Appendix D.
BH101 was excavated with non-destructive digging techniques down to refusal at a depth of 1.9 m. As
some of the services could not be located, the borehole was not drilled. BH102 to BH106 were drilled to
depths between 18.9 m and 30.6 m using a track and bobcat mounted drilling rig.

Boreholes commenced using solid flight auger equipment, with Standard Penetration Tests (SPTs)
carried out at regular depths in soil. Boreholes were cased and continued into the underlying rock using
diamond drilling to obtain NMLC sized core samples of the bedrock for geotechnical logging and strength
testing.

Boreholes BH103, BH104 and BH105 was reamed to a 96 mm diameter to allow installation of
temporary observation wells. The wells were constructed using 60 mm external diameter (50 mm
internal diameter) Class 18 un-plasticised poly-vinyl (UPVC) casing. Slotted screen sections comprised
0.4 mm aperture, machine-slotted, Class 18 uPVC pipe, finished with a bottom cap. A durable single
sized (poorly graded) quartzose sand filter was placed around the screened section and sealed with a
5.8 mto 10.1 m bentonite seal to prevent any surface water from entering the borehole. The remaining
section of the borehole was backfilled with spoil to the collar. The wells at BH103 and BH104 were
finished with a gatic cover, installed flush with the surface, whilst the well at BH105 was installed with
the protruding PVC pipe and cap (refer Appendix C for well locations and Appendix D for well
construction logs).

Groundwater sampling and measurement of groundwater levels were carried out in the temporary
observation wells.

Point Load Strength Index (Isso)) tests were conducted in cores at approximately 1 m depths, where the
rock core was suitable for testing. Selected rock core samples were sent to a laboratory for Uniaxial
Compressive Strength (UCS) testing.

The ground surface levels at BH101, BH104 and BH105 were provided by Stantec. The locations of
the remaining boreholes were inferred from the survey drawings provided (refer Appendix B for survey
drawings). The ground surfaces were provided as Reduced Levels (RL) in metres relative to Australian
Height Datum. The locations of the boreholes were estimated from existing site features.

Report on Geotechnical Investigation Fiveways 86645.03.R.001.Rev1l
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5. Field Work Results
5.1 Subsurface Conditions and Ground Model

Details of the subsurface conditions encountered are given in the borehole logs included in Appendix D,
with notes defining classification methods and descriptive terms. Photographs of the rock cores were
taken and are presented with the relevant borehole logs.

The sequence of subsurface materials encountered within the boreholes, in increasing depth order, may
be summarised as follows:

Pavement / Fill: Generally, clay, gravelly clay and sandy gravel, with building rubble,
plastic and sandstone cobbles to depths of 0.9 mto 2.5 m.

Residual Soil: Mostly apparently firm silty clay, trace ironstone gravel, increasing to
apparently very stiff clay to depths of between 2.0 m and 4.9 m.

Shale Generally, very low and low strength, extremely weathered to fresh,
(Ashfield Shale): fragmented to slightly fractured shale to depths of approximately
13.0mto 17.4 m.

Siltstone / Sandstone Generally, very low, low and medium strength, slightly weathered to
(Mittagong Formation): fresh, slightly fractured to unbroken siltstone and sandstone to depths
of approximately 13.8 m to 19.0 m.

Sandstone Medium to high and high strength, fresh, slightly fractured to unbroken
(Hawkesbury Sandstone): sandstone.

5.2 Groundwater Observations

Free groundwater during auguring was only observed in BH103, at 2.0 m depth. The use of water as a
drilling fluid during coring of the boreholes precluded any further groundwater observations.

A summary of the measured groundwater levels is provided in Table 1. The groundwater levels were
taken using an electronic dipmeter. It should be noted that the observation holes were purged prior to
installation of the wells.

Report on Geotechnical Investigation Fiveways 86645.03.R.001.Rev1l
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Table 1: Summary of Groundwater Levels Recorded within each Observation Well

Page 6 of 25

Surf Recorded Groundwater Depth (m)
Borehole ”;fce (Reduced Level (m AHD))
' (m AHD) 11A t 12 Septemb
16 May 2023 | 19 May 2023 | 6 June 2023 | 9 June 2023 | 11 July 2023 ugus eptember
2023 2023

BH103 960 | 7.5(RL 88.5) ; 7.5 (RL 88.5) ; 72(RL88.8) | 7.3(RL88.7) | 7.4 (RL88.6)
BH104 93.6 - 4.5 (RL 89.1) - 50(RL88.6) | 47 (RL88.9) | 47 (RL88.9) | 4.6 (RL89.0)
BH105 98.1 - ] 50(RL93.1) | 5.1(RL93.0) | 5.4(RL92.7) | 5.1(RL93.0) | 5.4 (RL92.7)

A downhole data-logger was installed after the initial reading to allow long-term monitoring. Groundwater monitoring within the observation wells of
BH103, BH104 and BH105 commenced on 16 May 2023, 19 May 2023 and 9 June 2023, respectively. Data-loggers were removed and monitoring
terminated on 12 September 2023. Groundwater level data from the data-loggers together with a plot of daily rainfall records obtained from Weather
Station No. 66214 at Sydney (Observatory Hill), NSW (ref: Bureau of Meteorology Station, http://www.bom.gov.au) are provided in Plots 1 to 3 in
Appendix G.

86645.03.R.001.Rev1
September 2023

Report on Geotechnical Investigation Fiveways
Falcon Street, Pacific Highway and Alexander Street, Crows Nest


http://www.bom.gov.au/

m Douglas Partners

Geotechnics | Environment | Groundwater Page 7 of 25

5.3 Permeability Testing

Rising head permeability tests, in BH103 and BH105, and a water pressure (packer) test, in BH104,
were carried out between 18 May 2023 and 8 June 2023 to estimate the rock mass hydraulic conductivity
(or “permeability”).

The rising head permeability test involves removing water and measuring the changes in water level
within the well at regular time intervals. The packer test involves pumping water into the rock formation
below a packer at various pressure. The results of the permeability tests using Hvorslev’s (1951) method
are summarised in Table 2 below with the full reports provided in Appendix F.

Table 2: Summary of Water Levels in Standpipes

Borehole Hydraulic Conductivity, k (m/s)
BH103 1.7 x 107
BH104* 3.3x 107
BH105 3.0x 107

* Upper bound value recorded.

6. Laboratory Testing
6.1 Aggressivity Testing

Laboratory testing was carried out on three (3) soil samples and three (3) water sample to determine
aggressiveness for exposure classification of buried concrete and steel elements.

The results of the laboratory testing are summarised in Table 3. The detailed laboratory test reports are
given in Appendix E.

Report on Geotechnical Investigation Fiveways 86645.03.R.001.Rev1l
Falcon Street, Pacific Highway and Alexander Street, Crows Nest September 2023



m Douglas Partners

Geotechnics | Environment | Groundwater Page 8 of 25
Table 3: Summary of Chemical Laboratory Test Results
Borehole Material Dgﬁ;h Co(r:jdsl;((:::;\;ity pH (mg(;ll_ or (mzﬁjor
mg/kg) mg/kg)
BH102 Clay 09-10 170 4.9 20 180
BH103 Silty Clay 25-295 27 5.1 22 10
BH105 Clay 13-15 85 4.6 10 62
BH103 Water - 2,000 6.0 540 97
BH104 Water - 1,800 7.1 260 320
BH105 Water - 2,500 6.3 630 190

Notes: CI = Chloride ion concentration, SO, = Sulphate ion concentration, PPM = Parts Per Million

The results of the aggressivity testing have been compared with Australian Standard (AS 2159-2009),
Table 6.4.2 (C): “Exposure Classification for Concrete Piles — Piles in Soil and Water”. The results
indicate the samples are mild to moderately aggressive.

6.2 Point Load Index Testing

The results of point load index testing (Isso)), carried out at regular intervals on rock cores, are shown
on the respective borehole logs in Appendix D. The results show Isso0) values in the range of <0.1 to
2.4 MPa, indicating that the rock tested ranged from very low to high strength (refer figure 3 below).
Note that point load testing can be inaccurate in weathered (leached and ferruginous / iron cemented)

rock and very low strength materials (i.e., below Isso) values of 0.1 MPa).

Report on Geotechnical Investigation Fiveways
Falcon Street, Pacific Highway and Alexander Street, Crows Nest
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Axial Point Load vs. RL
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6.3 Uniaxial Compressive Strength and Deformation Tests
Uniaxial compressive strength (UCS) and deformation testing was carried out on six (6) samples from
various boreholes. The sample deformation was recorded during testing to provide data on the elastic

modulus and Poisson’s ratio.

The results of UCS testing are presented in Table 4 below, with the detailed reports provided in
Appendix E.

Table 4: Results of UCS and Deformation Testing

Uniaxial Tangent Secant
Depth i . .

Bore (r:) Cosr:lzr:gsltsr:ve ME;Zitllqu Poiss?n’s MEc!ZitIILTs Poiss?n’s

(MPa) (GPa) Ratio (GPa) Ratio
BH102 17.0-17.3 12.7 2.9 0.22 2.6 0.12
BH103 19.1-19.3 29.5 6.4 0.39* 51 0.21
BH104 16.2-16.5 29.6 6.3 0.40* 4.6 0.24
BH105 12.5-12.8 10.8 1.6 0.12 1.2 0.07
BH105 16.0-16.3 18.1 11 0.42* 2.3 0.31*
BH106 21.6-21.9 20.5 4.4 0.31* 3.7 0.25

* Poisson’s ratio values should not be relied upon.

7. Geotechnical Model

Geotechnical cross-sections are presented in Sections A-A’ to D-D’ in Drawings 2 to 4 in Appendix C.
The interpreted geotechnical unit boundaries are shown between boreholes. It should be noted that the
subsurface conditions are only accurate at the borehole locations. The ‘dashed’ lines representing the
units are inferred from the borehole information, and therefore not necessarily correct.

A summary of the geotechnical units is provided in Table 5.

Report on Geotechnical Investigation Fiveways 86645.03.R.001.Rev1l
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Table 5: Summary of Geotechnical Model

Geotechnical

Unit Description Detailed Description

Fill comprising sandy gravel, sandy and clayey
Unit A Fill / Residual Soils soils / Residual, low to high plasticity, stiff to hard clay
soils and dense sands.

Shale and laminite bedrock of very low and low strength
Class IV and IlI with some medium strength bands. Mainly highly

unit B Shale and Laminite | weathered then fresh, with extremely weathered bands,
highly fractured to slightly fractured.
Class IV and I Sandstone and siltstone bedrock of generally very low
Unit C Sandstone and and low strength with medium strength bands, mainly
Siltstone fresh, fractured to slightly fractured.
Unit D Class Il Sandstone Sandstone of medium to high and high strength. Mainly

fresh, slightly fractured to unbroken.

Notes: Rock Class in accordance with Bertuzzi & Pells (2002) Application of Classification To A General Rock Profile

During auguring seepage was only observed in BH103 (at 2.0 m depth). This seepage was likely
associated with ephemeral water contained within the soil profile. No seepage was observed in any of
the other investigation bores. The groundwater level recorded within the three observation wells
(BH103, BH104 and BH105) ranged between RL 93.1 m and RL 88.5m (4.5 m to 7.5 m below the
existing ground surface). Based on the water levels recorded, groundwater is expected to be above the
proposed finish floor level of the proposed 7-level basement (RL 74.8 m). The groundwater levels
measured within the monitoring wells appears to follow the topography.

8. Proposed Development

It is understood that the proposed development will include demolition of the existing buildings on site
and construction of a mixed-use structure (residential with retail uses) with a 7 level basement, with a
finish floor level at RL 74.8 m (refer architectural drawings prepared by Turner attached in Appendix B).

The proposed development is also understood to be located partly in the Sydney Metro tunnel second
reserve, with the dual tunnels (RTO1 and RT02) running beneath the northeastern corner of the site
(refer TINSW “for construction” drawing SMCSWTSE-JAB-TPW-AL-DRG-505123-02 attached in
Appendix B). The tunnels are shown to plunge towards the east with the tunnel crown increasing in
depth from approximately RL 65 m to RL 63 m. A cross passage is shown between the two tunnels,
located just to the north of the site. Both tunnels are shown to be circular with a diameter of
approximately 7.05 m (refer sheet 2 to 4 of drawing 3050-01019-001-002-02, prepared by Stantec
attached in Appendix B).

Report on Geotechnical Investigation Fiveways 86645.03.R.001.Rev1l
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9. Comments
9.1 Site Preparation and Earthworks
9.1.1 Excavation Conditions

It is understood that the basement will require excavation to depths between 21 m to 24 m below the
existing ground level. Excavation to these depths will likely encounter soils (Unit A) to medium to high
strength and high strength sandstone (Unit D).

9.1.2 Excavatibility

Excavation in fill, soil (Unit A) and rock up to very low strength should be readily achievable using
conventional earthmoving equipment such as a hydraulic excavator with bucket attachment. Where
stronger bands are encountered (Unit C), some light ripping and rock hammering will likely be required
to excavate this material.

Excavation of medium and high strength rock (Unit D) will require heavy ripping (D10/D11 Dozer), large
excavators equipped with hydraulic rock hammers and excavators with rock saws. The ease of
excavation of the sandstone is directly related to the defect spacing and rock strength. Given the rock
strength, it is critical that excavation contractors carry out independent excavatability assessments prior
to tendering for excavation.

Detailed excavation for footings and service trenches / pits should be achievable using rock hammers,
hydraulic rock saws or milling heads. Rock saws may also be required to reduce the risk of vibration
affecting adjacent structures and inhabitants.

9.1.3 Excavation Induced Ground Movement (Stress Relief)

Locked-in stresses are present within the rock. During excavation, these stresses are released which
generally results in lateral movement of the rock mass towards the excavation, dragging the overburden
(and any structures) with it. Generally, units of stiffer rock (medium strength or stronger rock) will have
higher horizontal locked-in stresses. The amount of displacement that may occur is dependent on rock
excavation depth, location of bedding planes and jointing in the rock mass, excavation face length and
face orientation. As the maximum principal stress in Sydney is in the north-south direction, the north
and south faces can be expected to experience the most stress relief deformation. Although the east-
west locked-in stress is less, the east and west faces will still experience substantial stress relief
displacement.

Based on previous experience within Sydney, horizontal stress relief movement can vary from 0.5 to
2 mm/m depth of rock excavated. Maximum movement generally occurs near the crest, midpoint of the
face, reducing to near zero in the corners of the excavation. Stress relief movement decreases
horizontally with distance away from the excavation. Back from the crest of the excavation, movement
can occur (albeit very minor) over a distance of up to three times the excavated rock depth with an initial
reduction of approximately 1 to 1.5 mm per metre, reducing with distance from the face. This differential
movement will give rise to strain in both the rock mass and the soil beyond the excavation. Most of the
movement would be expected to occur progressively during the excavation. Heave may occur where
relatively thin beds of competent rock is left in the base (bed separation due to buckling). Careful
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consideration should therefore be given to the effects of stress relief on the existing neighbouring
structures, buildings and surrounding services.

9.1.4 Trafficability

Problems may be experienced with site trafficability during wet weather in areas where clayey filling or
natural clay is exposed after demolition works. A layer of road-base gravel or recycled crushed concrete
could be used to improve trackability on site.

A working platform will likely be required for larger plant such as piling rigs, mobile cranes, etc. A working
platform assessment should be carried out, based on the loads provided for the different rigs / cranes.

9.1.5 Vibration

The use of heavy excavation equipment in bedrock will generate vibration which could cause damage
to nearby structures (including the metro tunnels) and effect building inhabitants. It will be necessary to
use appropriate excavation methods and equipment to keep ground vibration at adjacent
buildings / structures within acceptable limits. The level of acceptable vibration is dependent on various
factors including the type of building structure (e.g., reinforced concrete, brick, etc.), its structural
condition, founding conditions, the frequency range of vibration produced by the construction equipment,
the natural frequency of the building and the vibration transmitting medium.

Ground vibration can be strongly perceptible to humans at levels above 2.5 mm/s peak particle velocity
(PPV). This is much lower than the vibration levels required to cause structural damage to most
buildings. The Standard AS/1SO 2631.2 — 2014 “Mechanical vibration and shock — Evaluation of human
exposure to whole-body vibration — Vibration in buildings (1 Hz to 80 Hz)” suggests an acceptable
daytime limit of 8 mm/s PPVi for human comfort.

Based on DP’s experience and with reference to AS / 1ISO 2631.2, it is suggested that a maximum PPVi
of 8 mm/s (measured at the first occupied level of existing buildings) be provisionally employed at this
site for both architectural and human comfort considerations, although this vibration limit may need to
be reduced if there are sensitive buildings or equipment in the area (such as heritage buildings).

DP maintains an extensive construction vibration database. As a preliminary estimate, Table 6 provides
approximate minimum buffer distances for selected equipment, based on a set vibration limit of 8 mm/s.
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Table 6: Approximate buffer distances for selected Plant (PPVi 8 mm/s)

Excavation Plant Distance from plant at which vibration
attenuates to 8 mm/s
Type Operating Weight | From DP Trial Maxima' Frlrczzg'lt;rial
Rock saw on excavator? - Im 0.5m
Ripper on 20 t excavator - 3m 0.7m
<500 kg 7m 3m
Rock Hammer 501 — 1000 kg 8m 3m
1001 — 2000 kg 13 m 5m

Notes:

1. Smaller distances can generally be determined from individual trials, as indicated by those from trial averages.

2. Buffer distances for rock hammers may be slightly reduced by prior saw cutting along, or parallel to, excavation boundaries.
3. Loading effects from adjacent buildings may reduce vibration levels, to enable boundary saw cuts with few exceedances.

As the magnitude of vibration transmission is site specific, it is recommended that a vibration trial be
undertaken at the commencement of rock excavation. The trial may indicate that smaller or different
types of excavation equipment should be used for bulk (or detailed) excavation purposes.

9.1.6 Dilapidation Surveys

Dilapidation surveys should be carried out on surrounding infrastructure (including underground
structures), buildings and pavements that may be affected by the basement excavation. The dilapidation
surveys should be undertaken before the commencement of any excavation work in order to document
any existing defects so that any claims for damage due to construction related activities can be
accurately assessed.

9.1.7 Disposal of Excavated Material

All surplus excavated materials will need to be disposed of in accordance with the Protection of the
Environment Operations Act 1997 (POEO Act). All materials removed from the site are defined as waste
under the POEO Act and must be disposed of in accordance with one of the following:

e Virgin excavated natural materials (VENM) as defined under the POEO Act, permitting beneficial
reuse; or,

e A waste category meeting the criteria set out in the NSW EPA Waste Classification Guidelines
2014, with the materials disposed to a landfill licenced to receive the waste under the assigned
classification or taken to a recycling facility licenced to receive the waste; or,

e  Material complying with a Resource Recovery Order (RRO) as defined under the Protection of the
Environment Operations (Waste) Regulation 2014, with complying materials able to be reused
under certain conditions.

Refer to DP’s Contamination Investigation Report (Ref. 86645.04.R.001.Rev0) for further information.
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9.2 Excavation Support

Careful consideration must be given to the planning and design of excavations and excavation retention
system(s), especially along the property boundaries where excessive deformation or failure can cause
damage to nearby buildings, road infrastructure, footpaths, services, etc. All surcharge loads from
adjacent structures, including construction loads (scaffolding, etc.), traffic loads, etc., should be taken
into account when assessing the stability of shoring and rock faces. Temporary surcharges should be
kept well clear (at least 3 m) of the crest of any temporary batters that may be constructed during
excavation.

We understand that an anchored soldier pile and reinforced shotcrete infill panel wall is proposed as a
retention system in the first five basement levels of the excavation with piles extending down RL 79.4 m
(refer shoring drawings prepared by ABC Consultants attached in Appendix B — note their units are
labelled different to the DP units). Six rows of anchors are proposed to support the shoring wall, with
anchor bond lengths shown to extend beyond the 45° line, drawn up from the base of the “Unit 3” layer
(DP Unit C). The drawings indicate that the “Unit 4” layer (DP unit D) will be covered with reinforced
shotcrete with rock bolts to support adversely oriented defects. If these faces are to be covered with
shotcrete, it will have to be supported with rockbolts.

9.2.1 Batters / Excavation Faces

Battering of the excavation sides at safe angles will not be possible as the excavation is proposed up to
the property boundary. Temporary internal batters, however, may be required during staging of the
excavation. Temporary batters of <3 m in height in filling / natural soils should be cut no steeper than
2:1 (H:V). Temporary batters in shale, siltstone and laminate should be cut no steeper than 1:1, but will
be subject to inspection to confirm that they are not adversely affected by jointing. Batters over 3 m in
height in any material should be designed individually.

All excavation faces along the perimeter of the site within Units A, B and C materials will require
temporary and permanent retention. The retention system should be designed to support the soil and
rock, taking into account all surcharge loads and allowable deformation limits. Temporary retention is
usually provided by shoring, typically supported with anchors, until the building provides the permanent
support.

Vertically cut faces in medium strength or stronger sandstone is feasible except where adversely
affected by jointing.

All batters and faces should be inspected and mapped every 1.5 m drop in excavation to confirm that
stability is maintained.

9.2.2 Retaining / Shoring Walls

Shoring should be designed to support the soil and weak rock, taking into account any surcharge loads.
Allowance should be made for ground anchors, rockbolt and shotcrete support. All clay seams and
shale layers (>50 mm thick) will be required shotcrete protection to prevent future weathering and
regression. Thick seams will, in addition to the shotcrete face protection, require rockbolt or anchor
support.
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ABC Consultants preliminary structural drawings (refer Appendix B) indicate that the material in Units A,
B and C will be supported with an anchored soldier pile and reinforced shotcrete infill panel shoring
system. This type of shoring system is considered adequate to support the material above the medium
strength or stronger sandstone (Unit D).

Rock mass support in Unit D can only be finalised once face mapping has been completed. It is therefore
recommended that all rock faces be inspected by a suitably experienced geotechnical
engineer / engineering geologist in maximum drops of 1.5 m to confirm that the site conditions are
consistent with the geotechnical model and advise on any rockbolting / anchoring requirements. All face
support should be installed in a timely manner (prior to proceeding with the next drop in excavation) to
ensure that stability is maintained at all times.

The legal implications of the use of rock anchors extending onto neighbouring properties and public land
will need to be considered. Approval should be sought from Council and adjacent property owners prior
to installing any anchors. Due consideration should also be given to below-ground excavations,
services, etc.

9.2.3 Shoring Design

Design pressures for retaining walls should take into account the requirement to limit movement of the
surrounding ground, adjacent structures and services and to ensure an adequate factor of safety is
maintained against failure (for temporary and permanent retaining walls).

It is suggested that the design of cantilevered shoring systems (or shoring systems with one row of
anchors) be based on a triangular earth pressure distribution using the earth pressure coefficients
provided in Table 7. ‘Active’ earth pressure coefficient (Ka) values may be used where some wall
movement is acceptable.

Table 7: Recommended Design Parameters for Shoring Systems

Unit Weight Earth Pressure Coefficient
Material s
(kN/m’) Active (Ka) At Rest (Ko)
Filling, and residual sand 20 0.30 (0.40) (0.50)
Very low to low strength
Shale / laminate / siltstone 22 0.25 (0.30) (0.40)
Low to medium strength
sandstone / siltstone 22 0.20(0.25) (0.35)
Medium strength or stronger sandstone 24 0 0

Notes: The values above assume a level surface behind the wall.
() Permanent earth pressure coefficient shown in brackets.
It is assumed that the rock mass is free of adverse dipping joints and seams.
It should also be noted that the Ka and the Ko designs will not prevent stress relief movement.
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Braced walls or walls with two or more rows of anchors, such as proposed by ABC Consultants, can be
designed using a rectangular or trapezoidal earth pressure distribution. ‘At Rest’ earth pressure
coefficient (Ko) values should be used where the wall movement needs to be limited.

An alternative approach, where the support pressure is related to the height of soil / weak rock retained
could also be used. Where the wall movement is to be minimised (i.e., close to adjacent structures or
services) the lateral earth pressure can be calculated using 6H kPa. For movement-sensitive structures,
where it is critical that deformation is controlled, it may be necessary to calculate the pressure using
8H kPa.

These pressures can be applied as either rectangular or trapezoidal earth pressure distributions. Note
these earth pressure distributions are “pressure envelopes”, selected to ensure that no row of anchors
is overloaded during the temporary support phase. The actual magnitude and distribution of lateral earth
pressures may differ from the uniform distributions given above. The actual earth pressure distributions
can be assessed using numerical methods.

In all cases, additional surcharge loads such as new and existing footings, construction loads, traffic
loads etc., must be allowed for in the design, applied as a rectangular earth pressure distribution over
the depth of influence.

The earth pressure loading described above does not include earthquake loads or hydrostatic
pressures. Unless positive drainage measures are incorporated to prevent water pressure build-up
behind the walls, full hydrostatic head should be allowed for in design, while at the same time reducing
the unit weight to account for the buoyant condition. Accidental groundwater levels in the vicinity of the
retaining structures along the Pacific Highway boundary should also be taken into account in accordance
with gtd-2020-001.

Passive resistance for piles founded below bulk excavation level (which is not the case for the proposed
shoring concept) may be based on an ultimate passive bearing capacity of 3500 kPa, provided that the
sandstone is of at least medium strength and not adversely affected by discontinuities. Higher values
may be possible but will depend on the strength and quality of the rock. It should be noted that the
ultimate bearing capacity value only applies below a depth of one pile diameter beneath bulk excavation
level or 0.5 m, whichever is the greater, and will need to be appropriately factored. Piles should be
founded at least one pile diameter or 1.0 m below the lowest level of any nearby excavation (including
perimeter drainage trenches and detailed service or footing excavations, etc.), except when required to
carry structural load from a building, where longer rock sockets may be required.

Piles may be socketed into the top of free-standing medium strength or stronger sandstone provided
the bearing capacity of the rock is adequate and adequate retention and toe support are provided.

Staged excavation and inspection by a suitably qualified geotechnical engineer will be required to
confirm that the rock in front of the wall / pile is not adversely affected by discontinuities, especially
where passive resistance is relied upon. Piles supporting structural compression loads should be taken
to below the bulk excavation and designed based on the allowable foundation pressures given in
Section 9.4.

The final or detailed design of shoring walls is normally undertaken using interactive computer programs
such as WALLAP or FLAC, which can take soil-structure interaction into account during the progressive
stages of wall construction, anchoring and bulk excavation.
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9.2.4 Ground Anchors and Rockbolts

It is anticipated that the building will support the shoring wall in the long term and therefore any ground
anchors are expected to be temporary only. The use of permanent anchors, if required, would need
careful attention to corrosion protection for which further geotechnical advice should be sought.

Post-stressed ground anchors, rockbolts and dowels (support elements) can be used to laterally support
new shoring, underpinning works or unstable rock masses. Anchors can also be used vertically as hold
down anchors to resist temporary or long-term uplift of the core / walls, which should be designed in
accordance with AS4678. The designer should check the cone-pull-out failure mechanism by assuming
a 90° cone in medium to high strength, slightly fractured (or better quality) sandstone. Note that the
buoyant weight of the rock should be used below the water table. Support elements used for lateral
support should be bonded in the stronger rock, inclined as required, but preferably not steeper than 30°
below the horizontal.

Table 8 provides ultimate and allowable bond stresses for preliminary design purposes.

Table 8: Anchor Bond Stresses

Allowable Bond Ultimate Bond

Material Stress Stress

(kPa) (kPa)
Very low strength Shale / Siltstone / Laminite 75 150
Low strength Shale / Siltstone / Laminite 150 350
Medium Strength Siltstone / Sandstone 350 600
Medium to High Strength Sandstone 600 1500
High Strength Sandstone 1200 3000

The values in Table 8 should be confirmed by pull-out tests prior to installation of support elements.
Ultimately, it is the contractor's responsibility to ensure that the correct design values (specific to the
support system and method of installation) are used and that the support element holes are carefully
cleaned prior to grouting.

After support elements have been installed, it is recommended that they are tested to 125% of their
nominal working load. Where stress relief or further unavoidable movement of the shoring is expected,
it is recommended that the support elements are locked-off at a lower value than their working loads to
accommodate the additional movement and subsequent increase in stress in the support elements.
During construction, checks should be carried out to confirm that the load in the support elements is
maintained and that losses due to creep or other causes do not occur.

Care should be exercised to ensure that anchors are installed progressively and stressed prior to
excavation of the next drop to ensure that stability is maintained at all times.

86645.03.R.001.Rev1
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Shorter support elements (i.e., rockbolts, dowels and pins) may be required to support any unstable
rock wedges, slivers or blocks. Short dowels and pins may be required to support feather edges where
sub-parallel joints intersect the face. Shotcrete with mesh (or fibrecrete) may be required where
beds / seams of extremely low or very low strength rock are encountered within higher strength
sandstone, secured with anchors, rockbolts, dowels or pins, as required.

9.2.5 Excavation and Loading Adjacent to TFNSW Assets

Reference should be made to TINSW Technical Direction GTD 2020 /001, Version No. 01, dated
2 July 2020 for the requirements of TINSW concurrence for developments where there is a risk that it
may affect the infrastructure. This technical direction supersedes RMS document GTD 2012 / 001. An
assessment of ground movement and monitoring requirements as well as instrumentation may be
required by TINSW prior to commencing construction.

Reference should also be made to Sydney Metro Underground Corridor Protection Technical Guideline
for the general requirements of TINSW concurrence for developments located within the second reserve
of the Sydney Metro tunnels. The distance from the proposed bulk excavation level to the tunnel crown
level beneath the northern portion of the site is estimated to be in the order of ~10 m. As the
development is just outside the ‘first reserve’, detailed numerical analysis will likely be required to assess
the potential impacts of the proposed development on the Sydney Metro rail tunnels as part of the
approval process of the Sydney Metro Authority. A risk assessment and monitoring strategy may also
be required.

Similarly, TTNSW may require detailed numerical analysis to assess the potential impact of the proposed
development on Pacific Highway (TfNSW infrastructure). A risk assessment and monitoring strategy
may also be required.

It is recommended that the design team familiarise themselves with the relevant documents for future
consultation with TINSW.

9.3 Groundwater

The RTO01 and RTO2 tunnels are not expected to draw the groundwater down in the vicinity of the site
as they are understood to be fully lined.

The water level readings in Table 1 shows the water levels in BH103, BH104 and BH105 to range
between RL 93.1 m to RL 88.5 m AHD. Comparing the water levels at the three locations indicates the
flow would be to the southeast, generally following the falling topography.

Given the depth of the basement (B7 finish floor level at RL 74.8 m), it is expected that the proposed
excavation level will extend below the recorded water levels. Seepage during construction and in the
long term should be expected along the top of rock (particularly after periods of wet weather) and through
the joints and bedding planes in the rock face. Seepage may be relatively minor during dry periods and
will increase following and during wet periods. Around the perimeter of the excavation, most seepage
inflow is likely to occur through the upslope faces. Initially, higher inflow may be experienced.

It is not possible to provide a reliable estimate of the seepage quantity that may be expected during
construction and long-term, based on the available data. The amount of seepage into the excavation
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during and just after construction should be monitored as this will give an indication of likely inflows for
the long-term condition.

During construction and in the long-term, it is anticipated that seepage into the excavation should be
readily controlled by perimeter drains, connected to a "sump-and-pump" system typically installed for
drained basements. Approval from WaterNSW, however, will be required prior to designing and
constructing a drained basement. A drained basement, if approved by DPIE Water, will require
permanent subfloor drainage to direct seepage to the stormwater drainage system for which Council
approval will be required. The disposal requirements of water collected on-site will be dependent on the
chemical consumption of the water. Note that a drained basement will act as a low point to which
groundwater will flow. Therefore, if present, any contamination within the surrounding groundwater
system could flow into the basement and adversely affect the quality of the water collected on site.

A tanked basement would avoid the need for dewatering but is likely to be more expensive than a
drained basement. A tanked basement would need to be designed to resist uplift forces associated with
groundwater pressure, for which preliminary design should be based on a groundwater level at
RL 93.5 m across the footprint of the site.

Previous experience in Sydney is that seepage will likely contain relatively high levels of soluble iron
that will form a precipitate in the form of a gelatinous ‘sludge’ when exposed to oxygen. This ‘sludge’
has the potential to block subsoil (gravel) drains and ‘seize’ pumps. Therefore, detailing of subfloor
drains, sumps and pumps should incorporate provision for regular maintenance such as flushing and
‘rodding’ of drains and / or “baffle” pits.

Notwithstanding the above, it should be noted that groundwater levels are transient and may fluctuate
over time, particularly, following periods of heavy rainfall.
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9.4 Foundations
The proposed foundation arrangement is currently not known. The design of new pad or strip footings
may be based on the maximum allowable bearing pressure and modulus values given in Table 9. This,

however, will have to be confirmed by deeper drilling.

Table 9: Recommended Design Parameters for Foundation Design

Ultimate Allowable Field
Foundation End Bearing | End Bearing Elastic Allowable Testing
Stratum Pressure Pressure Modulus* Defects Requirements
(kPa) (kPa) (MPa)
Medium Minimum 4 cored
strength bores with spoon
- < 59 L
sandstone 20,000 3,500 350 - 1200 % testing in at least
(Class IlI) 1/3 of footings.
< 3% Coreci (l)aores %t
Medium to No seams ma).( m gri
: o spacing or cored
high strength >10mm in first .
60,000 6,000 900 - 2000 bores for 50% of
sandstone 250mm or .
cl " 520 in first footings, and
(Class I gg)g] In firs spoon testing
mm remainder.
Notes:
. Values for sandstone are in accordance with Pells et al AGS Dec 1998.
. Bearing pressure values assume a minimum embedment of one footing width into the relevant bearing stratum.
. Ultimate parameters are mobilized at large settlements (i.e., >5% foundation width).

. Additional analysis is required to calculate the modulus of subgrade reaction for individual footings.
. Allowable end bearing pressures to cause settlement of less than 1% of minimum footing dimension.

Defects such as bedding planes and weak seams can have a significant impact on the allowable bearing
capacity and should be taken into consideration in the design. Spoon testing, if required, should extend
below the footing bases to a depth of at least 1.5 times the footing width or 2.5 m, whichever is shallower.
Test holes for spoon testing should be at least 40 mm in diameter.

All foundations should be founded below the zone of influence of any existing or proposed service
trenches. Generally, the zone of influence can be defined by the zone above a plane extending upwards
at 45° from the base of the service trench (all footings affected to be assessed individually).

The foundation design parameters given in Table 9 assume that the foundation excavations are clean
and free of loose debris prior to concrete placement. Foundations proportioned on the basis of the
allowable bearing pressures in Table 9 would be expected to experience total settlements of less than
1% of the foundation width under the applied working load, with differential settlements between
adjacent foundations expected to be less than half of this value.

All footings should be inspected by a geotechnical engineer prior to the placement of blinding, steel and
concrete to confirm that foundation conditions are suitable for the design bearing pressures, and proof
drilled or spoon tested as appropriate. If the material is not assessed as appropriate for the design or if
weak seams or defects are encountered, footings may need to be deepened until suitable foundation
material is reached or enlarged to reduce the bearing pressure to suit the ground conditions.
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9.5 Ground Slabs

Floor slabs at basement level can be designed as a slab on ground, assuming proper compaction is
given to the subgrade on which the slabs are cast (if not on rock).

If a drained basement is designed, it will be necessary to provide under-floor drainage with subsoil drains
and sumps to safeguard against uplift pressures. The drainage layer can comprise a 100 mm thick
durable open graded crushed rock.

9.6 Earthquake / Seismic Design and Site Classification

Based on the results of the investigation, and with reference to AS1170.4:2007 Section 4, the site subsoil
class has been determined as predominately Class Be (rock). Class Ce (Shallow soil) areas also exist
where the soil surface layer is more than 3 m in depth.

AS 1170.4-2007 indicates that a Hazard Factor (Z) of 0.08 is appropriate for this area.

9.7 Geotechnical Monitoring and Inspection

Geotechnical monitoring of ground movement associated with the proposed construction works will be
required for the site in general, and for adjacent structures (such as Pacific Highway), services (such as
Sydney Water assets) and the Sydney Metro tunnels. Monitoring requirements for the Metro Tunnels
are contained in Sydney Metro Underground Corridor Protection Technical Guideline. Requirements
for retaining structures constructed to support the sides of excavations which are within close proximity
to TINSW roads provided in gtd-2020-001.

Based on the proposed excavation, the requirements in the Sydney Metro Underground Corridor
Protection Technical Guideline and in the gtd-2020-001, it is suggested that the following be carried out
either prior to or during the demolition and construction phases, as appropriate.
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9.7.1 Monitoring

Monitoring associated with Metro Tunnels generally includes:
e Dilapidation surveys of the tunnel lining;
e  Tunnel vibration monitoring;

e Crack tell-tales on distinct cracks in the tunnel lining identified in the dilapidation survey (yet to be
carried out);

e  Site survey markers on the capping beam and on the shoring face at one third and two thirds
excavation height to monitor shoring movement along the Falcon Street elevation. Three baseline
readings should be taken prior to excavation commencing; and

e 2 arrays of 5 survey markers installed in the tunnel to measure tunnel convergence.

Monitoring associated with gtd-2020-001 includes:

e  Survey points and inclinometers. Survey points have been included in the above. A minimum of
three (3) inclinometers will likely be required. These can be installed either in the shoring piles or
in boreholes drilled in the footpath along Pacific Highway. Three baseline readings should be taken
prior to excavation commencing. Note that the inclinometers should be installed at least 3 m below
bulk level to ensure the base is fixed in undisturbed rock.

Monitoring associated with the site in general includes:

. Vibration monitoring;

e  Survey points to monitor the sidewall deflection during excavation generally around the site and
specifically on any sensitive structures adjacent to the excavation (to be confirmed by Structural
Engineer). Three baseline readings should be taken prior to excavation commencing; and

e Dilapidation surveys of adjacent buildings / services / road / footpath, etc. (not geotechnical).
Readings will need to be taken at intervals prior to, during and after excavation works (readings to be
forwarded to the geotechnical engineer / structural engineer for assessment). Readings should be

reviewed regularly for comparison with predicted values (from modelling) to ensure displacements are
within the expected range.

Monitoring frequencies will depend on the excavation methodology and staged construction.

Monitoring requirements and frequencies should be provided in a Tunnel Geotechnical Monitoring Plan
(TGMP) and in a Geotechnical Monitoring Plan (GMP), to be prepared once design has progressed.
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9.7.2 Geotechnical Inspection

Geotechnical inspections are recommended during construction, such as:

Observing a percentage (% depends on design) of shoring wall piles;
Observing a percentage (10 to 20%) of temporary ground anchor drilling, installation and stressing;

Observing a percentage (usually 100%) of permanent ground anchor drilling, installation and
stressing;

Inspection of excavated rock faces every 1.5 m drop. Inspection of the rock face between soldier
piles, prior to shotcreting, is recommended. The purpose of these inspections is to identify any
adversely dipping joints or defects in the rock face, assess the stability and determine if any
additional support is required; and

Inspection of all foundations (pad, strip or pile sockets) and associated cored boreholes / spoon
testing as required.

A geotechnical Inspection and Test plan (ITP) should be prepared once design has been finalised, prior
to commencing with construction.

9.7.3 Numerical Modelling

Depending on the requirements of TINSW, numerical modelling may be required to predict ground
movements along the Pacific Highway and the Sydney Metro tunnels.

10. Further Investigation

A geotechnical review of the foundation and shoring design will be required. Additional geotechnical
investigation will be required, comprising at least three corded boreholes, drilled to 5 m below the
proposed basement level 7 finish floor level (RL 74.8 m). These boreholes can be drilled after the
completion of the demolition works.

Report on Geotechnical Investigation Fiveways 86645.03.R.001.Rev1l
Falcon Street, Pacific Highway and Alexander Street, Crows Nest September 2023



m Douglas Partners

Geotechnics | Environment | Groundwater Page 25 of 25

11. Limitations

Douglas Partners (DP) has prepared this report for this project at Falcon Street, Pacific Highway and
Alexander Street, Crows Nest in accordance with DP’s proposal and acceptance received from Greg
Colbran. The work was carried out under DP’s Conditions of Engagement. This report is provided for
the exclusive use of Deicorp Pty Ltd for this project only and for the purposes 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. Any party so relying upon this report beyond its exclusive use and purpose as stated above,
and without the express written consent of DP, does so entirely at its own risk and without recourse to
DP for any loss or damage. In preparing this report DP has necessarily relied upon information provided
by the client and / or their agents.

The results provided in the report are indicative of the sub-surface conditions on the site only at the
specific sampling and / or testing locations, and then only to the depths investigated and at the time the
work was carried out. Sub-surface conditions can change abruptly due to variable geological processes
and also as a result of human influences. Such changes may occur after DP’s field testing has been
completed.

DP’s advice is based upon the conditions encountered during this investigation. The accuracy of the
advice provided by DP in this report may be affected by undetected variations in ground conditions
across the site between and beyond the sampling and / or testing locations. The advice may also be
limited by budget constraints imposed by others or by site accessibility.

The assessment of atypical safety hazards arising from this advice is restricted to the (geotechnical /
environmental / groundwater) components set out in this report and based on known project conditions
and stated design advice and assumptions. While some recommendations for safe controls may be
provided, detailed ‘safety in design’ assessment is outside the current scope of this report and requires
additional project data and assessment.

This report must be read in conjunction with all of the attached and should be kept in its entirety without
separation of individual pages or sections. DP cannot be held responsible for interpretations or
conclusions made by others unless they are supported by an expressed statement, interpretation,
outcome or conclusion stated in this report.

This report, or sections from this report, should not be used as part of a specification for a project, without
review and agreement by DP. This is because this report has been written as advice and opinion rather
than instructions for construction.

The scope of work for this investigation / report did not include the assessment of surface or sub-surface
materials or groundwater for contaminants, within or adjacent to the site. Should evidence of fill of
unknown origin be noted in the report, and in particular the presence of building demolition materials, it
should be recognised that there may be some risk that such fill may contain contaminants and hazardous
building materials.

Douglas Partners Pty Ltd

Report on Geotechnical Investigation Fiveways 86645.03.R.001.Rev1l
Falcon Street, Pacific Highway and Alexander Street, Crows Nest September 2023
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About this Report

Introduction

These notes have been provided to amplify DP's
report in regard to classification methods, field
procedures and the comments section. Not all are
necessarily relevant to all reports.

DP's reports are based on information gained from
limited subsurface excavations 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.

Copyright

This report is the property of Douglas Partners Pty
Ltd. The report may only be used for the purpose
for which it was commissioned and in accordance
with the Conditions of Engagement for the
commission supplied at the time of proposal.
Unauthorised use of this report in any form
whatsoever is prohibited.

Borehole and Test Pit Logs

The borehole and test pit logs presented in this
report 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 or
excavation. 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 and test pits
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 or pits, the
frequency of sampling, and the possibility of other
than ‘straight line' variations between the test
locations.

Groundwater

Where groundwater levels are measured in

boreholes there are several potential problems,

namely:

e In low permeability soils groundwater may
enter the hole very slowly or perhaps not at all
during the time the hole is left open;

e A localised, perched water table may lead to
an erroneous indication of the true water
table;

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

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

Reports

The report has been prepared by qualified
personnel, is based on the information obtained
from field and laboratory testing, and has been
undertaken to current engineering standards of
interpretation and analysis. Where the report has
been prepared for a specific design proposal, the
information and interpretation may not be relevant
if the design proposal is changed. If this happens,
DP 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 conditions, discussion
of geotechnical and environmental aspects, and
recommendations or suggestions for design and
construction. However, DP cannot always
anticipate or assume responsibility for:

e Unexpected variations in ground conditions.
The potential for this will depend partly on
borehole or pit spacing and sampling
frequency;

e Changes in policy or interpretations of policy
by statutory authorities; or

e The actions of contractors responding to
commercial pressures.

If these occur, DP will be pleased to assist with

investigations or advice to resolve the matter.

July 2010



About this Report

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

Information for Contractual Purposes
Where information obtained from this report 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. DP 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
and environmental 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.

July 2010
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NOTE:

BULK EXCAVATION LEVELS FOR SLAB ON GROUND ALLOWS FOR
SLAB THICKNESS AS NOTED ON

BASEMENT PLANS AND A 50mm BLINDING LAYER.

REFER WATER PROOFING CONTRACTORS DETAILS

IF ADDITIONAL BLINDING LAYER IS REQUIRED.

REFER BASEMENT PLANS FOR PILE CAPS & FOOTINGS.
HYDRAULIC ENGINEER TO ADVISE ANY ADDITIONAL SUBSOIL
DRAINAGE REQUIREMENTS.

NOTE:

GROUND LEVEL SHOWN ON ELEVATIONS ARE APPROXIMATE
ONLY AND NEED TO BE CONFIRMED

ON SITE BY THE SURVEYOR

BULK EARTHWORK NOTES:

GEOTECHNICAL REPORT:

REFER TO GEOTECHNICAL REPORT PREPARED BY

EI AUSTRALIA. CONTRACTOR IS TO ENSURE GEOTECHNICAL
REPORT RECOMMENDATIONS ARE ADHERED TO.

SITE SURVEY:

THE SITE HAS BEEN SURVEYED BY DAW & WALTON PTY LTD.
REFER DRAWINGS FOR DETAILS. THIS IS A COMPILATION OF
ENGINEERING AND SITE SURVEY DRAWING, DEPICTING SITE
EARTHWORKS OVER THE SURVEY DRAWING.

SPECIFICATION:
THESE NOTES ARE TO BE READ IN CONJUNCTION WITH THE
HEAD SPECIFICATION.

EROSION AND SEDIMENT CONTROL:
ALLOW TO SUBMIT AND EROSION AND SEDIMENT CONTROL (ESC)
PROGRAM TO GOLD COAST CITY COUNCIL FOR ENDORSEMENT

PRIOR TO SITE WORKS COMMENCING. THE ESC PROGRAM IS TO
COMPLY WITH THE COUNCILS EROSION AND SEDIMENT CONTROL
STANDARD (VERSION 9 OR LATER) AND IS TO BE CERTIFIED BY A
REGISTERED PROFESSIONAL ENGINEER OR QUEENSLAND - CIVIL
OR CERTIFIED PROFESSIONAL IN EROSION AND SEDIMENT

NOTE: CONTROL.

> ROCK LEVEL SHOWN ON ELEVATIONS ARE APPROXIMATE ONLY
SHORI NG WALL SW2 > AND NEED TO BE CONFIRMED DUST CONTROL:

ON SITE BY THE GEOTECHNICAL ENGINEER THE CONTRACTOR IS TO ENSURE THAT THE DUST PREVENTION
METHODS HE ADOPTS ARE SUFFICIENT TO MEET THE
REQUIREMENTS OF THE ENVIRONMENTAL PROTECTION
REGULATION 1998 PART 2A, ENVIRONMENTAL NUISANCE. IT IS
THE CONTRACTORS RESPONSIBILITY TO ACQUAINT HIMSELF
WITH THE REQUIREMENTS.

SITE SETOUT:

REFER TO ARCHITECTS DRAWINGS FOR THE ACCURATE SETOUT
OF ALL BUILDINGS, DRIVEWAYSS, PARKING AREAS ETC. NOTE
BULK EARTHWORKS PLAN IS INDICATIVE ONLY. CALCULATE AND
CUT BATTERS FROM ARCHITECTS PLANS AND SURVEY.
CROSSOVER PROFILES TO COUNCIL REQUIREMENTS.

GENERALLY:

PROCEED WITH BULK EARTHWORKS AND SHORING TO PROVIDE
A STABLE SUBGRADE AND WORK SPACE FOR THE
CONSTRUCTION OF THE PROPOSED DEVELOPMENT. STRIP AND
DISPOSE OF TOPSOIL, REDUCE SITE TO LEVELS INDICATED AND
DISPOSE OF ALL UNWANTED MATERIAL LEGALLY.

SUPERVISION:

A GEOTECHNICAL ENGINEER IS TO PROVIDE LEVEL 1
SUPERVISION (AS3798) FOR ALL EARTHWORKS DURING THE
COURSE OF CONSTRUCTION. AT THE COMPLETION OF THE BULK
EXCAVATION CONTRACT, THE GEOTECHNICAL ENGINEER IS TO
PROVIDE CERTIFICATION THAT THE WORKS HAVE BEEN CARRIED
OUT IN ACCORDANCE WITH BULK EARTHWORKS
SPECIFICATIONS.

BULK EARTHWORKS PROCEDURE AND SPECIFICATION:

THE SITE IS TO BE STRIPPED OF TOPSOIL AND UNCONSOLIDATED
EXISTING FILL. AT THE COMPLETION OF THE BULK EARTHWORKS,
THE CONTRACTOR SHALL PROVIDE TEMPORARY OR PERMANENT
DRAINAGE TO ENSURE NO SURFACE WATER IS RETAINED ON THE
SITE, OR THAT SURFACE WATER FLOW DETRIMENTALLY SCOURS
THE PREPARED BASE.

GEOTECHNICAL ENGINEER NOTES:

EXCAVATION TO BE CARRIED OUT UNDER GEOTECHNICAL
ENGINEERS SUPERVISION. GEOTECHNICAL ENGINEER (GE) TO
COMMENT ON SUITABILITY OF THE SUBCONTRACTORS METHOD
OF EXCAVATION AS REMOVAL PROCEEDS.

HYDRAULICS ENGINEER:

DURING EXCAVATION COORDINATE WITH ALL HYDRAULIC
ENGINEERS REQUIREMENTS FOR SEWER, GAS AND
STORMWATER LINES.

AS-BUILT DRAWING:
PROVIDE AND AS-BUILT DRAWING PREPARED BY A REGISTERED
) SURVEYOR TO CONFIRM BULK EARTHWORKS IS COMPLETED TO

REQUIRED DIMENSIONS AND LEVELS.

DILAPIDATION REPORT:

THE APPROVED SHORING WALL CONTRACTOR SHALL PREPARE A
DILAPIDATION REPORT OF STREET, FOOTPATH AND ROAD
FEATURES PRIOR TO INSTALLATION OF SHORING WALL.

COMPACTION NOTES:
\ COfIPACTION BEHIND INTERNAL FORMED RETAINING WALL BY
AN b EXCAVATION CONTRACTOR USING HAND HELD RAMMERS TO
" ACHIEVE 98% MODJFIED DENSITY. COMPACT IN MAXIMUM 300mm
\ THICK LAYERS A¥ OPTIMUM MOISTURE CONTENT OF + 3%.

‘ LEGEND:
" . B.E.L. - DPNOTES BULK EXCAVATION LEVEL
SN EL /OENOTES DETAILED ZXCAVATION LEVEL
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ANCHOR SCHEDULE

600kN
'‘SWL' DENOTES SAFE WORKING LOAD

990kN
'LO' DENOTES LOCK OFF LOAD

SWL
1030kN

GROUND LEVEL SHOWN ON ELEVATIONS ARE APPROXIMATE ONLY

AND NEED TO BE CONFIRMED ON SITE BY THE SURVEYOR
MAXIMUM 500mm EXCAVATION BELOW ANCHOR HEIGHT PERMITTED

ROCK LEVEL SHOWN ON ELEVATIONS ARE APPROXIMATE ONLY
AND NEED TO BE CONFIRMED ON SITE BY THE GEOTECHNICAL
PRIOR TO INSTALLING ANCHOR

MARK
T1
T2
T3
NOTE:
ENGINEER
NOTE:

PURPOSES ONLY. SHORING CONTRACTOR IS RESPONSIBLE FOR FINAL ANCHOR DESIGN.
NOTE:

BOND LENGTHS MAY NEED TO BE VARIED DEPENDING ON SITE CONDITIONS

ENCOUNTERED.
BOND LENGTH BASED ON A 130mm HOLE WITH ALLOWABLE BOND STRESS OF 300 kPa.

BOND LENGTH NOMINATED IN SHORING ANCHOR SCHEDULE FOR COORDINATION

SHORING ANCHOR NOTES:
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NOTE: DO NOT SCALE OFF DRAWINGS. REFER TO
ARCHITECTURAL PLANS. VERIFY DIMENSIONS ON SITE.

HATCH DENOTES EXPOSED ROCK FACE

TO BE RETAINED WITH SHOTCRETE
AND ROCKBOLTS TO GEOTECHNICAL

ENGINEER'S DETAILS

HATCH DENOTES EXTENT OF
200 THICK SHOTCRETE
BETWEEN SHORING PILES

SHOTCRETE AS REQUIRED TO ENSURE STABILITY AT ALL TIMES.
THIS DRAWING SHOULD BE READ IN CONJUNCTION WITH DRAWING
S01-001 - SITE RETENTION PLAN FOR SHORING PILE SETOUT DIMENSIONS.

DURING EXCAVATION AND NOMINATE APPROPRIATE ROCK BOLTS AND

GEOTECHNICAL ENGINEER TO INSPECT EXPOSED SHALE FACE REGULARLY

MIN. BOND LENGTH
11m
11m
5m

INCLINATION
30°
30°
30°

LO
690N
675kN
400kN

ANCHOR SCHEDULE

SWL
1030kN
990kN
600kN

T3
'‘SWL' DENOTES SAFE WORKING LOAD

'LO' DENOTES LOCK OFF LOAD

T2

T1
GROUND LEVEL SHOWN ON ELEVATIONS ARE APPROXIMATE ONLY

AND NEED TO BE CONFIRMED ON SITE BY THE SURVEYOR
ROCK LEVEL SHOWN ON ELEVATIONS ARE APPROXIMATE ONLY
AND NEED TO BE CONFIRMED ON SITE BY THE GEOTECHNICAL

MARK
ENGINEER

NOTE:

PURPOSES ONLY. SHORING CONTRACTOR IS RESPONSIBLE FOR FINAL ANCHOR DESIGN.
NOTE:

BOND LENGTHS MAY NEED TO BE VARIED DEPENDING ON SITE CONDITIONS

ENCOUNTERED.
BOND LENGTH BASED ON A 130mm HOLE WITH ALLOWABLE BOND STRESS OF 300 kPa.

BOND LENGTH NOMINATED IN SHORING ANCHOR SCHEDULE FOR COORDINATION

SHORING ANCHOR NOTES:

MAXIMUM 500mm EXCAVATION BELOW ANCHOR HEIGHT PERMITTED

PRIOR TO INSTALLING ANCHOR

NOTE:




PAVEMENT

>
o
<C
(m)
=
-
O
(an]

SSL 96.400 QF Eeas

SSL 93.900 G

B >
E - e
N PR
e ‘
- <
N AR (
PR .
a

PEN

SSL 89.000 ﬁf o

<

SSL 86.400 Q% § ff‘ |
o R

UNIT 2
RESIDENTIAL
SOIL

R R

P R :

‘~ N
o,

N e ]

SSL 80.700

SANDSTONE

POSSIBLE ROCK BOLTS TO
STABILIZE EXPOSED ROCK
FACE TO GEOTECHICAL
ENGINEERS DETAILS

a

BEL 74.500

SECTION /SH1 "\
Scale 1:50 W

NOTE:
GROUND LEVEL SHOWN ON ELEVATIONS ARE APPROXIMATE ONLY
AND NEED TO BE CONFIRMED ON SITE BY THE SURVEYOR

NOTE:

ROCK LEVEL SHOWN ON ELEVATIONS ARE APPROXIMATE ONLY
AND NEED TO BE CONFIRMED ON SITE BY THE GEOTECHNICAL
ENGINEER

NOTE:
BUILDER TO PROVIDE TEMPORARY SHORING WHERE CAPPING BEAM
IS MORE THAN 500mm BELOW N.G.L.

NOTES:
REFER TO DRAWING S01-001 FOR SHORING AND BULK EX PLAN

>
o
<
()
P
)
O
om
— ROAD
Ground Ground
T RLgsio0 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - " RL9sI00
SSL 95.700 b B /
1 : UNIT 2
SN RESIDENTIAL
BN SOIL
[T
SSL020, g - i
_ Basementt B R G | Basementt
RL 92800 i e \ RL 92800
T s
\\\\
N N
SSLO0T00,_ g Ny
i \\
X
X
X
X
X
Basement 2 Basement 2
T Russso0 - - - - = =< { " RL8%800 -
SSL 88.200 .
e UNIT 3
IR SHALE
ols A" ] AN
Basement 3 Basement 3
T RLss000 - - B SN\ \ " RL86000
SSL 85.500
Basement 4 7 TR ~ _ Basement4
T Russ00 7777‘;: S RL 83200
» UNIT 4
o SANDSTONE
SSL 80.700 ‘
Basement 5 Basement 5
~ T RUsodo0 - N N SRS X < 7 2 RIS % 4 2 2 > " RL80400
Basement 6 = Basement 6
ST R B A A R A R R R G R N R S N S S A N N NN M M I A I T
POSSIBLE ROCK BOLTS TO
- . STABILIZE EXPOSED ROCK
NS 2N o) FACE TO GEOTECHICAL
‘\\§\ ENGINEERS DETAILS
— — - NN
Basement 7 AA Basement 7
T RL7aso0 - 7777‘777777777 g < K \ < & X QL G G x 2 X % Z P X 7 7 > N > % DOV N S > A 3 T RL74800 ©
BEL. 74.500
SECTION /SH2
Scale 1:50 W
CLIENT: PROJECT: JOB NUMBER: DRG NUMBER:
PRELIMINARY ISSUE . FIVEWAYS CROWS NEST 23012 $01-011
Allrights reserved. ﬁ O ~ CONSULTANTS 391/423 PACIFIC HIGHWAY | |
These drawings, plans and specifications and the D E | ‘ O R P structural & civil engineers CROWS NEST NSW 2065 DESIGNEDBY: DATE:
P2 09.06.23 | ISSUED FOR PRELIMINARY INFORMATION RCL copyright are the property of ABC Consultants and must | RC
' i TITLE:
NOTE: DO NOT SCALE OFF DRAWINGS. REFER TO P1 | 220523 | ISSUED FOR PRELIMINARY INFORMATION RCL Cv‘i’tthzit“tizd;vﬁfgﬁd“ced. o C°p'fef\|;VCh°C"y o part Conac StostAdcess Postl Addrss , , . _
permission 0 onsultants. Phone: (02) 9746 9201 Suite 2.02, Level 2 PO Box 77 DRAWN BY: SCALE: SIZE: REV:
ARCHITECTURAL PLANS. VERIFY DIMENSIONS ON SITE. Email: - info@abc-consultants.com.au 3 Thomas Holt Drive norTHRYDEBCNSW 1670 | SHORING WALL SECTIONS - SHEET 1
REV DATE REVISION DESCRIPTION BY Web:  www.abc-consultants.com.au MACQUARIE PARK NSW 2113 RCL 1:50 @ A0 A0 P2

9/06/2023 1:13:19 PM



ssL 94.5040%% 1

DI UNIT 2
I RESIDENTIAL
N solL

PAVEMENT

ea )
7777-?,4 o ]
Y 0
4ia e
O

SSL92000 ) 10 ]

SsL 89.%@ .

SSLA0T00, )

BELL 74.500
SN

NOTE:
GROUND LEVEL SHOWN ON ELEVATIONS ARE APPROXIMATE ONLY
AND NEED TO BE CONFIRMED ON SITE BY THE SURVEYOR

NOTE:

ROCK LEVEL SHOWN ON ELEVATIONS ARE APPROXIMATE ONLY
AND NEED TO BE CONFIRMED ON SITE BY THE GEOTECHNICAL
ENGINEER

NOTE:
BUILDER TO PROVIDE TEMPORARY SHORING WHERE CAPPING BEAM
IS MORE THAN 500mm BELOW N.G.L.

NOTES:
REFER TO DRAWING S01-001 FOR SHORING AND BULK EX PLAN

UNIT 4
SANDSTONE

POSSIBLE ROCK BOLTS TO
STABILIZE EXPOSED ROCK
FACE TO GEOTECHICAL
ENGINEERS DETAILS

SECTION

/SH3

Scale 1:50

S01-001

Ground Ground
N RL 98100 - N N - - N N S N N - - N N N S N - - - N N - N N N - - N ©RLest00 O
>_
(a'd
<
()
=
)
o
o
PAVEMENT
P ROAD
SSL 94.100 QF :,A UNIT 2 /
e RESIDENTIAL
N SOIL
Basement 1 = . Basement 1
- RL 92800 77774-: Lo "~ RL92800
SSL 91.800 QF L)
SSL 89.300 QF e
Basement 2 Basement 2
T RLsss00 - -ﬁf = " RL88800
o
SSL 86.800
Basement 3 Basement 3
N RL 86000 i} ~ " RLss000
Basement 4 Basement 4
N RL 83200 © RLss200 ©
SSL 80.700
Basement 5 Basement 5
- RL 80400 G 7 R ¥ ~ 7 RUB0400
UNIT 4
SANDSTONE
Basement 6 Basement 6
N RL 77600 > \ > > 5 NN N 5 £ S 7 © T RL77600
1 POSSIBLE ROCK BOLTS TO
- A__'_ STABILIZE EXPOSED ROCK
A RS FACE TO GEOTECHICAL
. ENGINEERS DETAILS
Basement 7 . Basement 7
T RL74800 7777«-:*7 N A I S N IS IANANEIN GG LI YR LYY LYY LYY 0% RORORRRR NN T RUT4s00
BELL 74.500
SECTION /SH4
Scale 1:50 W
CLIENT: PROJECT: JOB NUMBER: DRG NUMBER:
PRELIMINARY ISSUE . S FIVEWAYS CROWS NEST 23012 $01-012
All rights reserved. ‘ \ _ CONSULTANTS 391/423 PACIFIC HIGHWAY ' .
These drawings, plans and specifications and the D E | ( O R P structural & civil endineers CROWS NEST NSW 2065 DESIGNED BY: DATE:
P2 09.06.23 | ISSUED FOR PRELIMINARY INFORMATION RCL copyright are the property of ABC Consultants and must . - RC
i i TITLE:
NOTE: DO NOT SCALE OFF DRAWINGS. REFER TO P1 | 220523 | ISSUED FOR PRELIMINARY INFORMATION RoL |  otbe used, reproduced or copied wholly or in part o - Postal Address
without the written permission of ABC Consultants. Phone- (02) 9746 9201 Suite 2.02, Level 2 PO Box 77 DRAWN BY: SCALE: SIZE: REV:
ARCHITECTURAL PLANS. VERIFY DIMENSIONS ON SITE. Email: - info@abc-consultants.com.au 3 Thomas Holt Drive norTHRYDEBCNSW 1670 | SHORING WALL SECTIONS - SHEET 2
REV DATE REVISION DESCRIPTION BY Web:  www.abc-consultants.com.au MACQUARIE PARK NSW 2113 RCL 1:50 @ A0 A0 P2

9/06/2023 1:13:20 PM



\
SSL 89.300

SSL 86.800 EZF

\
SSL 84.300

SSL 80.700

BOUNDARY

700

SSLOA100, g

< B Lt
o~ e
P
3, SR
- 7-;f o
I TR
- 4

A,

SsL91.a00, gff

afoa
< 7| - .
4"
S

s,
w o= P

a
- - PN

Rl B

a a0

2 e

a

PAVEMENT

UNIT 2
RESIDENTIAL
SOIL
\b\\\i\\
\\tkti\\\

Ground C
RL 98100

Basement 1
O

RL 92800

Basement 2
O

RL 88800

BEL 74.500

SANDSTONE

Basement 3
RL 86000

Basement 4
0

RL 83200

Basement 5

RL 80400 O

Basement 6

Lo

POSSIBLE ROCK BOLTS TO
STABILIZE EXPOSED ROCK
FACE TO GEOTECHICAL
ENGINEERS DETAILS

RL 77600

Basement 7
O

NOTE:
GROUND LEVEL SHOWN ON ELEVATIONS ARE APPROXIMATE ONLY
AND NEED TO BE CONFIRMED ON SITE BY THE SURVEYOR

NOTE:

ROCK LEVEL SHOWN ON ELEVATIONS ARE APPROXIMATE ONLY
AND NEED TO BE CONFIRMED ON SITE BY THE GEOTECHNICAL
ENGINEER

NOTE:
BUILDER TO PROVIDE TEMPORARY SHORING WHERE CAPPING BEAM
IS MORE THAN 500mm BELOW N.G.L.

NOTES:
REFER TO DRAWING S01-001 FOR SHORING AND BULK EX PLAN

SECTION

$

Scale 1:50

RL 74800

PRELIMINARY ISSUE

BOUNDARY

E4

SSLU20, g [

UNIT 2
RESIDENTIAL
SOIL

| ea e

a4
i
"
- Ry
- A “ 4

a

i

PAVEMENT

Basement 1
T O

SSL 91.700 QF

ssL BQ.M j: .

= - B

PR TR R

« ‘
alt @

SSLEBT00, 4 |

ssLe4200, 4

RL 92800

Basement 2
T O

RL 88800

7777- -
B T
SR P o

3 o

2
'

SSL0700, 414 =

Basement 3
RL 86000

Basement 4
O

SANDSTONE

RL 83200

Basement 5

POSSIBLE ROCK BOLTS TO
STABILIZE EXPOSED ROCK
FACE TO GEOTECHICAL
ENGINEERS DETAILS

RL 80400 O

Basement 6

O

RL 77600

Basement 7
T O

NOTE: DO NOT SCALE OFF DRAWINGS. REFER TO
ARCHITECTURAL PLANS. VERIFY DIMENSIONS ON SITE.

RL 74800
BELL 74.500
SECTION /'SH6
Scale 1:50 W
CLIENT: PROJECT: JOB NUMBER: DRG NUMBER:
COPYRIGHT FIVEWAYS CROWS NEST 23012 S01-013
All rights reserved. ‘ _ CONSULTANTS 391/423 PACIFIC HIGHWAY ' .
These drawings, plans and specifications and the D E | ( O R P ctural & civil enai CROWS NEST NSW 2065 DESIGNED BY: DATE:
P2 | 09.0623 | ISSUED FOR PRELIMINARY INFORMATION copyright are the property of ABC Consultants and must RC
ss o o o not be used, reproduced or copied wholly or in part
P1 | 22052 | ISSUEDFORPRELIMINARY INFORMATION without the written permission of ABC Consultants. o B DRAWN BY: SCALE:
Email: inft bc-consultants.com. NORTH RYDE BC NSW 1670 -
REV DATE REVISION DESCRIPTION Wef): ww?u%ic?cgiszlljt:tscg?rl.aiu MACQUARIE PARK NSW 2113 SHORING WALL SECTIONS SHEET 3 RCL 1:50 @ A0

9/06/2023 1:13:20 PM




BOUNDARY

PAVEMENT
>_
x
Ground <QE Ground
o B B B B _ - - - - - - — - - - - - - — - - - - - " RLgst00 - B B B oz B B B B B B - B B B B B B B - B B B B B B B - B " RL9s100
A '3
. @)
PR o
e PAVEMENT
B / ( ROAD
SSL 96.000 QF e /
R SN UNIT 2 /
B R I RESIDENTIAL A
SRR \:§:: SOIL / |
B B SsL 94'%0 e UNIT 2 /
SR L RESIDENTIAL
SSL 93500, o |7 TS SOl /
- o Basement 1 = : Basement 1
SR S e " RL92800 R S T RUse0
R SSL9LTO0, 4
SSL 91.000 QF |
R SSL. 89.100 QF“ L
S B REE  Basement2 - R S . Basement2
SSL 88.300 QF e N
1 SSL 8600, 44 e
- SSL 86100 7k _ Besement3 : ) _ Basement3
RL 86000 RL 86000
Basement 4 -| Basement 4
~ T RL83200 i N ~ T RLss200
SSL 80.700 G K SSL 80.700 G R
- ;- e | N s 5 \ N SRS N N\ < G < 7Basem§nio - - £ B Basenle%
SANDSTONE L
o UNIT 4
- SANDSTONE
. Basement 6 s Basement 6
77777_?? NN RS EE s ORI, R A A S A S A SSASESEESIEE — ~ R 77600 77777_“? R, S NN N N Y AN AN A A NN ik T
o POSSIBLE ROCK BOLTS TO 5 POSSIBLE ROCK BOLTS TO
41 STABILIZE EXPOSED ROCK 4 STABILIZE EXPOSED ROCK
T = FACE TO GEOTECHICAL PR FACE TO GEOTECHICAL
ENGINEERS DETAILS B , DRI ENGINEERS DETAILS
. NI
Basement 7 B A« Basement 7

BELL 74.500 BELL 74.500

SECTION /'SH7 " SECTION /S8

Scale 1:50 S01-001 Scale 1:50 S01-001

CLIENT: PROJECT: JOB NUMBER: DRG NUMBER:
COPYRIGHT o~~~ FIVEWAYS CROWS NEST 23012 S01-014
Allrights reserved ﬁ A1 C CONSULTANTS 391/423 PACIFIC HIGHWAY
ghts reserved. A N/ : .
These drawings, plans and specifications and the D E | C O R P structural & civil enaineers CROWS NEST NSW 2065 DESIGNED BY: DATE:
P2 | 09.0623 | ISSUED FOR PRELIMINARY INFORMATION RCL H =

PRELIMINARY ISSUE

copyright are the property of ABC Consultants and must , RC
i holl i TITLE:
NOTE: DO NOT SCALE OFF DRAWINGS. REFER TO P1 | 220523 | ISSUED FOR PRELIMINARY INFORMATION Re | "otbe used, reproduced or copied wholly orin part Conac StostAdcess Postl Addrss , , . _
without the written permission of ABC Consultants. Phone- (02) 9746 9201 Suite 2.02, Level 2 PO Box 77 DRAWN BY: SCALE: SIZE: REV:
ARCHITECTURAL PLANS. VERIFY DIMENSIONS ON SITE. Email: - info@abc-consultants.com.au 3 Thomas Holt Drive norTHRYDEBCNSW 1670 | SHORING WALL SECTIONS - SHEET 4
REV DATE REVISION DESCRIPTION BY Web:  www.abe-consultants.com.au MACQUARIE PARK NSW 2113 RCL 1:50 @ A0 A0 P2

9/06/2023 1:13:21 PM




>_
- o
<C
< a
2 =
' )
3 e PAVEMENT
o ROAD
PAVEMENT
Jf ROAD
i A Ground \ /4 \ Ground
o - - I R Al - I =] E [ === T ] - I - I ===l E I - I] - [E === B T - === - ~ RLOBI00 - - - B i - I - [E i === | [E T - - === F T - T - T & === T - T gl E I T T T RLssio
N SSL96.900 o} [ - % /
SSL 96.700 qg s “"' 4’—% N /
' “ Q§\ 0
< i\\\\Q\ 4\74 ; \QQ?\\\\ /
e B B NS UNIT 2
e Tl UNIT 2 \::izk\ RESIDENTIAL
4 DS RESIDENTIAL / ) R SOIL /
/ RN SolL l
SSL 94.400 QF
SSL 94.200 éZF S A .
; v NN
-1, ' “.~‘ Basement 1 : Basement 1
*7777_:7‘7‘;; - ~RL92800 7777-5‘#* - - T T RLo200
R SSL 91.900 @%:
SSL 91.700 QF e Sl
e SSL89.400 o |,
SSL8020, gt | Ay ,
3 : Basement 2 g ‘:4 | Basement 2
77777-_‘?513; . " RL88300 7777-? \\ { . - - T T RLsss0
Sl ke UNIT 3
RS U SHALE
R R SSL 86.900 4¥A g
SSL 86.700 QF o
‘4 * _ Basement 3 - N A, B ) ) Y Basement3
s Basement 4 L Basement 4
77777-T;‘j1 3 ~RL83200 7777-5 e 7 2 ST Rsaw
B PR
SSL 80.700 G A SSL 80.700 G e
- PR R ; 7Baseme7nt5go - ‘: 77777&3@&@
UNIT 4
UNIT 4 SANDSTONE
SANDSTONE
Basement 6 :" NN N N A Q N NANANANN 3 X . Y A X KKK 3 X ¥ g /) X ... .. Basement6
o RN NIIIITI NI S IO Sy RO B a0
A;' POSSIBLE ROCK BOLTS TO POSSIBLE ROCK BOLTS TO
] STABILIZE EXPOSED ROCK <4 STABILIZE EXPOSED ROCK
: FACE TO GEOTECHICAL TN~ Y FACE TO GEOTECHICAL
ENGINEERS DETAILS RNl & ENGINEERS DETAILS
-
B 1 Basement 7 Basement 7
TTTTEEERT O U R R e R R B 050 R R A AR RIS IS SIS S X OIS NN USSR U A A AR AR AR A
BEL 74.500 BEL 74.500
SECTION /SH10
SECTION /'SH9 Scdle 1:50 | S01001 )
Scale 1:50 W
CLIENT: PROJECT: JOB NUMBER: DRG NUMBER:
PRELIMINARY ISSUE . s FIVEWAYS CROWS NEST 23012 $01-015
Allrights reserved. ﬁ A1 C CONSULTANTS 391/423 PACIFIC HIGHWAY | |
These drawings, plans and specifications and the D E | ‘ O R P structural & civil enaineers CROWS NEST NSW 2065 PESIGNEDBY PATE
P2 09.06.23 | ISSUED FOR PRELIMINARY INFORMATION RCL copyright are the property of ABC Consultants and must . - RC
i i TITLE:
NOTE: DO NOT SCALE OFF DRAWINGS. REFER TO P1 | 220523 | ISSUED FOR PRELIMINARY INFORMATION RoL |  otbe used, reproduced or copied wholly or in part o - Postal Address
without the written permission of ABC Consultants. Phone- (02) 9746 9201 Suite 2.02, Level 2 PO Box 77 DRAWN BY: SCALE: SIZE: REV:
ARCHITECTURAL PLANS. VERIFY DIMENSIONS ON SITE. Email: - info@abc-consultants.com.au 3 Thomas Holt Drive norTHRYDEBCNSW 1670 | SHORING WALL SECTIONS - SHEET 5
REV DATE REVISION DESCRIPTION BY Web:  www.abc-consultants.com.au MACQUARIE PARK NSW 2113 RCL 1:50 @ A0 A0 P2

9/06/2023 1:13:21 PM



SITE RETENTION PLAN WITH METRO RAIL TUNNEL

REFERENCED DRAWINGS

DESIGN APPROACH BASEMENT DRAWINGS BY TURNER
DESIGN APPROACH METRO SECTION DRAWING BY TURNER

SM-20-00081444 VERSION 2 DATE APRIL 2021 BY WSP

SWCSWTSE-JAB-TPW-AL-DRG-505123 REVISION 02 DATE 17-05-19, CLIENT TRANSPORT FOR NSW

SURVEY - JOB NUMBER 4950-20 REVISION 02 DATE 23-04-20 BY DAW & WALTON CONSULTING SURVEYORS

SYDNEY METRO UNDERGROUND CORRIDOR PROTECTION TECHNICAL GUIDELINES, REFERENCE iCentral

SCALE 1:200

P2 09.06.23 ISSUED FOR PRELIMINARY INFORMATION RCL

NOTE: DO NOT SCALE OFF DRAWINGS. REFER TO P1 22.05.23 | ISSUED FOR PRELIMINARY INFORMATION RCL
ARCHITECTURAL PLANS. VERIFY DIMENSIONS ON SITE.

REV DATE REVISION DESCRIPTION BY

COPYRIGHT

All rights reserved.

These drawings, plans and specifications and the
copyright are the property of ABC Consultants and must
not be used, reproduced or copied wholly or in part
without the written permission of ABC Consultants.

CLIENT:

@ DEICORP

Contact

Phone: (02) 9746 9201

Email:  info@abc-consultants.com.au
Web:  www.abc-consultants.com.au

PROJECT:

FIVEWAYS CROWS NEST

| CONSULTANTS 391/423 PACIFIC HIGHWAY

structural & civil

Street Address

Suite 2.02, Level 2

3 Thomas Holt Drive
MACQUARIE PARK NSW 2113

CROWS NEST NSW 2065

JOB NUMBER:

DRG NUMBER:

TITLE:
Postal Address
PO Box 77

normrvoeschswieo | §ITE RETENTION PLAN WITH METRO RAIL TUNNEL

23012 S01-101
DESIGNED BY: DATE:
RC
DRAWN BY: SCALE: SIZE: REV:
RCL 1:200 @ A0 A0 P2

9/06/2023 1:13:23 PM



8888888

nt
0000000

eeeeeeeeeeeeeeeee

RL 83200

|
|
o
%f
|
|
|
\\
"\ ‘ ‘
N
\ |
1
> >
‘\ \\
| ‘\ N
! = N
\ \
I
|
|
|

B s W W - - - -
- o N N N N ~ RL77600
. ?" eeeeeee t7
0000000 ;= L 200

7 i R

= e I——
KRR~ = | DS9:5070:0; IE—
16%4%Y - IR I =
SYDNEY METRO PROTECTION 2ND RESERVE 8 NV NV A A ‘ g “““‘ ““
e SR ASRRKRS

XXX
RS
0007

REELEKHRKS
SREEKHIRKS

<
SRS

Scale 1:200 w SSSSSSS @

SSSSSSS /M1

Scale 1:200 S01-101

eeeeeeeee

0000000

eeeeeeeee

7777777

|

|

|

|

|

|
N
A\

eeeeeeeee

JOB NUMBER:

Y FIVEWAYS CROWS NEST
CCCCCCCCC 391/423 PACIFIC HIGHWAY 2301 2

All rights reserved. ‘
These drawings, plans and specifications and the ( D E | ‘ O R P E ||||||||||||||||||||||||| CROWS NESTNSW 2065 | DEsoveo®y :
RCL copyright are the property of ABC Consultants and must , RC
not be used, reproduced or copied wholly or in part
RCL | without the written permission of ABC Consultants. o — s o DRAWN BY:
Email: - info@abc-consultants.com.au 3 Tho NORTH RYDE BC NSW CTIONS WITH METRO RAIL TUNNEL
Y Web:  www.abc-consultants.com.au M, RCL

TITLE:

CCCCCC :

PRELIMINARY ISSUE




LEGEND

l - l TUNNEL ALIGNMENT CONTROL LINE

RUNNING TUNNELS

CROSS PASSAGES AND CROSS
PASSAGES WITH SUMP

\ #4 . A, A\ \ \ : 4 S N P Kb \ A b \\ > \ A ;
: ’ \ A \ \y . M ¢ sl I A PR % e < - &
‘ ) ; =\ AR T Sl - 5 N = STUB TUNNEL
F \ \ g ¢ - \ . AN % @ e X N / ol . ATy
5 DE \ x v : . A o ol - at @l 3 ,‘1,,‘ A > 4 A N
Ry - ' A S 3 > NS o 1 2 N J £
\ * \ v — &' s - 4 Ve vl - “ - o - 1 A O 4 » - - - \

o N \ ; " — X " % L+ WPt o o N N / e e e e =

5 \ \ . [ 5 AN LTS e ) b - N
SO, )\ \. oo = LY 3 9 A N = :

& - \ \ % | VN 7 - = - < 2% ’ < \ A . ~

S
e

- ¥ {,-; J:

DIVE STRUCTURES

STATION EXCAVATIONS

NOZZLE ENLARGEMENTS

CROSSOVER CAVERN

STATION SHAFTS

STATION CAVERNS

STATION ADITS

- SHAFT

A LIFT SHAFTS

CADASTRAL MODEL (BASED ON PR124656-SACM-001-E)

SURVEY ACCURATE CADASTRAL MODELfF——"

NEAR SURVEY ACCURATE CADASTRE

\ X DIGITAL CADASTRAL DATABASE

PLAN - DA \ P | S amilll , | D

100 - SCALE 1:1000 -
L -
95 o —
e — /
—
90 e
e N\
- o -
| - B — _
85 -
80 —
P NOTE
10 E
XP45 1. FOR ALL ALIGNMENT NOTES REFER DRAWING NO.
6 _ SMCSWTSE-JAB-TPW-AL-DRG-505005.
= _ )
g3
60 =3 AP44 _ — —_— @ —
= . mme
o — — —
55
50
45 <
=3
i
40 i
=
3 F
35 é
2
30 <
h=]
D
8
25 =
2
DATUM R.L 20.0m =
D=124.794
HORIZONTAL ALIGNMEN L=108.239 SPIRAL L=101.888 SPIRAL L=148.688 R=505.138 KEY PLAN
P=3.36%
VERTICAL ALIGNMENT P=336% L=424.517 (2406530 MARRICKVILLE DIVE =
rL r‘:w o T T \I.r T o T | ] A T T T T T | ] T T T T T T DlVE ARTARMON [a W
TUNNEL CENTRE LEVEL > = 3 N o el X a 3 N P S &8 A S S A 3 S - > S AR pay o = p=4 A ~ S = N S N (MU SARDSSS e & e = & S g - S g i =N A ~ = 3 oy = 4 S N
m ~ -~ ~< N N N Vo) Vo) (Vs ~ ~ ™~ o [ce] [ee] (=) @) (=)} o o o ~— ~ - o~ o~ o~ m m m P B - N N LN N o Ve [Va) M~ m~ ~ [e o) [e o) [oe) a O o [op) o o o - — ~— ~N o~ /‘ ~—
f— <+ = = ~< ~< - = < < < 4 =+ T = < ~< e < N N N LN LN N N N LN N LN N N LN LN L N i N NN A A LN i LN N N N N N n V=) o =) o V=) =} v © \J:x ,' CHATSWOODf &)
T T T T T T T T T T T ] T | ] T T O% = E
o o ~ o m o oy o~ o o o O WV ™~ N o~ < o~ x o N=) ~ ™~ oS & N p 0 =) 0 ~ © o o o < [V} - < © m m PN o ~ ~ M v o = A o o o o b o o o /5'7 ]
EXISTING LEVELS S 3 =N S = © e M S L S SRR "M 5 "M e A m - Q I MM =3 e 3 e 3 o S S S S o LR . ] & 3 A = A = o & N - S Q 8 S ~ A & S % BARANGAROO ~ G
™~ ™~ V=) ™~ ™~ ™~ ~~ ™~ r~ [y ™~ M~~~ ™~ r~ ™~ r~ ~ ™~ [y ™~ ™~ M~~~ ™~ ™~ ~~ ~~ ~~ ~~ ™~ © © © © © D o o o — o~ ~ o~ m - LN N N O O r~ r~ r~ © © © © [l s
T T T T T T T T T T T | ] T T T T T T T T T T T T T T T T T T T T T T T ] T T T T T T T T T = T T T T T T T T R PITT AL!!.!/'_AN CROWS ®
KILOMETRAGE S 8 8 8 8 8 g8 8 8 8 8 8gg 8 8 8 g 8 8 8 28 8 288 8 8 & & &8 & & & &8 &8 & Y4Y28g 8 2 8 2 828 8 88 2 &S8S¥92 s &8 s & s & & & s =T STREET l{’i‘“"“‘%;’—! NEST £
< < < < < < = < < < < S O o < < < = < < < < < S YL 9 < < < < < < < < < < < o o o < < < < < < < < S ® S < < < < < < < < < V ".—..‘ ")‘ BLUES /¥ =
o o o o (=3 = > o = o (=] oS v o = = = > o (=] o o (=] o N o o o o o o o o = = = o N O o (=] (=] o = = = o o = =) N e < e e o = S = T L\
22 F 2 2 8 §8 § 8 2 2 8838 2 8 8 § % &2 & 8 F58 & &8 5 & g & &g & 5 & g geg & @& F & B E & & gRS & & & & & & & 2R WATERLOO ===y PONT - VICTORIA P
E
= = - - - - - - - = - - - = = - - - - - = - - = - = - S - o o o o S S S o N = - - - & - - - - - N =& o S N o S o o oo PLACE =
- - p— - ~ AN
) N"CONTROLRTOT = UP MNW

DRAWING COLOUR CODED - PRINT ALL COPIES IN COLOUR SCALE - HORIZ. 1:1000, VERT. 1:500 FOR CONSTRU CTlON

(C ERTIFIED - IC GERTIFICATE SMCSWTSE-IC-CER-B2-008 S e S s e e | SYDNEY METRO CITY & SOUTHWEST
ransport for NSW does not provide any warranties and accepts no liability arising out of the use of this drawing or any
0 10 20 30 40 50  60m of the related information for any purpose other than the intended purpose. This drawing is protected by copyright TSE PROJECT WIDE
SCALE 11000 AT AT SIZE VAS. and no part of this drawing may be reproduced in any form without the express written permission of Transport for NSW.
02 | AMENDMENTS TO VERTICAL ALIGNVIENT DESIGN FOR RTO1 AND RT02 170519 | 170519 | 17.019 ul.“’v SERVCE_ g M cywsoumes e oo ESTORES R —= | ALIGNMENT H
01 | ASSURED FOR CONSTRUCTION 70419 | 1oate | 170419 <Nws Transport|™" " (i & o o wms GA PLAN AND LONGITUDINAL SECTION =
04, 04. 04. 0 s ot a0 25 30m NSW DESIGNED_ _ "MW _ | TUNNEL ALIGNMENT CONTROL LINE RTO1 - SHEET 23 S
— = — __— _—_—__| <
00 | ASSURED FOR CONSTRUCTION 09.01.18 09.01.18 09.01.18 SCALE 1:500 AT A1 SIZE GOVERNMENT for NSW A ARCADIS % M DRG CHECK _ _F_BMH_AN_ ______________ 1 LOQB _ | FILE No. SHEET:39 OF 76 A1 =
DESIGNER VERIFIED APPROVED . STATUS: FOR CONSTRUCTION =)
AMD DESCRIPTION SIGN./DATE SIGN./DATE SIGN./DATE PSM IE ml\éllljlég DESIGN CHECK—N/—A ————————————————————— DRG No. EDMS No. © g
CO-ORDNATESYSTEM: ~ MGA [ HEGHTDATUM: ~ AHD SCALE: AS SHOWN e wcr APPROVED_ _ DROBERTSON 170519 _|SMCSWWTSE-JAB-TPW-AL-DRG-505123 | 02 =

DF 801*554

1 2 3 4 5 6 / 8 9 10 11 12


Jean-Christo.Pyper
Line

Jean-Christo.Pyper
Line

Jean-Christo.Pyper
Line

Jean-Christo.Pyper
Line


Appendix C

DP Location Plan and Cross Sections
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Sampling Methods

Sampling

Sampling is carried out during drilling or test pitting
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 it
to obtain 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.

Test Pits

Test pits are usually excavated with a backhoe or
an excavator, allowing close examination of the in-
situ soil if it is safe to enter into the pit. The depth
of excavation is limited to about 3 m for a backhoe
and up to 6 m for a large excavator. A potential
disadvantage of this investigation method is the
larger area of disturbance to the site.

Large Diameter Augers

Boreholes can be drilled using a rotating plate or
short spiral auger, generally 300 mm or larger in
diameter commonly mounted on a standard piling
rig. The cuttings are returned to the surface at
intervals (generally 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 samples.

Continuous Spiral Flight Augers

The borehole is advanced using 90-115 mm
diameter continuous spiral flight augers which are
withdrawn at intervals to allow sampling or in-situ
testing. This is a relatively economical means of
drilling in clays and sands above the water table.
Samples are returned to the surface, or may be
collected after withdrawal of the auger flights, but
they are disturbed and may be mixed with soils
from the sides of the hole. Information from the
drilling (as distinct from specific sampling by SPTs
or undisturbed samples) is of relatively low

reliability, due to the remoulding, possible mixing
or softening of samples by groundwater.

Non-core Rotary Drilling

The borehole is advanced using a rotary bit, with
water or drilling mud 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 the rate of penetration.
Where drilling mud is used this can mask the
cuttings and reliable identification is only possible
from separate sampling such as SPTs.

Continuous Core Drilling

A continuous core sample can be obtained using a
diamond tipped core barrel, usually with a 50 mm
internal diameter. Provided full core recovery is
achieved (which is not always possible in weak
rocks and granular soils), this technique provides a
very reliable method of investigation.

Standard Penetration Tests

Standard penetration tests (SPT) are used as a
means of estimating the density or strength of soils
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

e In the case where the test is discontinued
before the full penetration depth, say after 15
blows for the first 150 mm and 30 blows for
the next 40 mm as:

15, 30/40 mm
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Sampling Methods

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

Dynamic Cone Penetrometer Tests /

Perth Sand Penetrometer Tests

Dynamic penetrometer tests (DCP or PSP) are
carried out by driving a steel rod into the ground
using a standard weight of hammer falling a
specified distance. As the rod penetrates the soil
the number of blows required to penetrate each
successive 150 mm depth are recorded. 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 types of penetrometer are
commonly used.

e Perth sand penetrometer - a 16 mm diameter
flat ended rod is driven using a 9 kg hammer
dropping 600 mm (AS 1289, Test 6.3.3). This
test was developed for testing the density of
sands and is mainly used in granular soils and
filling.

e Cone penetrometer - a 16 mm diameter rod
with a 20 mm diameter cone end is driven
using a 9 kg hammer dropping 510 mm (AS
1289, Test 6.3.2). This test was developed
initially for pavement subgrade investigations,
and correlations of the test results with
California Bearing Ratio have been published
by various road authorities.
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Soil Descriptions

Description and Classification Methods
The methods of description and classification of
soils and rocks used in this report are generally
based on Australian Standard AS1726:2017,
Geotechnical Site Investigations. In general, the
descriptions include strength or density, colour,
structure, soil or rock type and inclusions.

Soil Types

Soil types are described according to the
predominant particle size, qualified by the grading
of other particles present:

The proportions of secondary constituents of soils
are described as follows:

In fine grained soils (>35% fines)

Type Particle size (mm)
Boulder >200
Cobble 63 - 200
Gravel 2.36 - 63
Sand 0.075 - 2.36
Silt 0.002 - 0.075
Clay <0.002

The sand and gravel sizes can be further
subdivided as follows:

Type Particle size (mm)
Coarse gravel 19 - 63
Medium gravel 6.7 - 19

Fine gravel 2.36 -6.7
Coarse sand 0.6 - 2.36
Medium sand 0.21-0.6
Fine sand 0.075-0.21

Definitions of grading terms used are:
e Well graded - a good representation of all
particle sizes

e Poorly graded - an excess or deficiency of
particular sizes within the specified range

e Uniformly graded - an excess of a particular
particle size

e Gap graded - a deficiency of a particular
particle size with the range

Term Proportion Example
of sand or
gravel
And Specify Clay (60%) and
Sand (40%)
Adjective >30% Sandy Clay
With 15 - 30% Clay with sand
Trace 0-15% Clay with trace
sand
In coarse grained soils (>65% coarse)
- with clays or silts
Term Proportion Example
of fines
And Specify Sand (70%) and
Clay (30%)
Adjective >12% Clayey Sand
With 5-12% Sand with clay
Trace 0-5% Sand with trace
clay
In coarse grained soils (>65% coarse)
- with coarser fraction
Term Proportion Example
of coarser
fraction
And Specify Sand (60%) and
Gravel (40%)
Adjective >30% Gravelly Sand
With 15 - 30% Sand with gravel
Trace 0-15% Sand with trace
gravel

The presence of cobbles and boulders shall be
specifically noted by beginning the description with
‘Mix of Soil and Cobbles/Boulders’ with the word
order indicating the dominant first and the
proportion of cobbles and boulders described
together.
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Soil Descriptions

Cohesive Soils

Cohesive soils, such as clays, are classified on the
basis of undrained shear strength. The strength
may be measured by laboratory testing, or
estimated by field tests or engineering
examination. The strength terms are defined as

follows:

Description Abbreviation Undrained
shear strength
(kPa)
Very soft VS <12
Soft S 12-25
Firm F 25-50
Stiff St 50 - 100
Very stiff VSt 100 - 200
Hard H >200
Friable Fr -

Cohesionless Soils

Cohesionless soils, such as clean sands, are
classified on the basis of relative density, generally
from the results of standard penetration tests
(SPT), cone penetration tests (CPT) or dynamic
penetrometers (PSP). The relative density terms
are given below:

Relative Abbreviation Density Index
Density (%)
Very loose VL <15
Loose L 15-35
Medium dense MD 35-65
Dense D 65-85
Very dense VD >85

Soil Origin

It is often difficult to accurately determine the origin

of a soil. Soils can generally be classified as:

e Residual soil - derived from in-situ weathering
of the underlying rock;

e Extremely weathered material — formed from
in-situ  weathering of geological formations.
Has soil strength but retains the structure or
fabric of the parent rock;

e Alluvial soil — deposited by streams and rivers;

e Estuarine soil — deposited in coastal estuaries;

e Marine soil — deposited in a marine
environment;

e Lacustrine soil — deposited in freshwater
lakes;

e Aeolian soil — carried and deposited by wind;

e Colluvial soil — soil and rock debris

transported down slopes by gravity;

e Topsoil — mantle of surface soil, often with
high levels of organic material.

e Fill — any material which has been moved by
man.

Moisture Condition — Coarse Grained Soils
For coarse grained soils the moisture condition
should be described by appearance and feel using
the following terms:

e Dry (D) Non-cohesive and free-running.
e Moist (M) Soil feels cool, darkened in
colour.
Soil tends to stick together.
Sand forms weak ball but breaks
easily.
o Wet (W) Soil feels cool, darkened in
colour.

Soil tends to stick together, free
water forms when handling.

Moisture Condition — Fine Grained Soils
For fine grained soils the assessment of moisture
content is relative to their plastic limit or liquid limit,
as follows:

e ‘Moist, dry of plastic limit' or ‘w <PL’ (i.e. hard
and friable or powdery).

e ‘Moist, near plastic limit’ or ‘w = PL (i.e. soil can
be moulded at moisture content approximately
equal to the plastic limit).

e ‘Moist, wet of plastic limit' or ‘w >PL’ (i.e. soils
usually weakened and free water forms on the
hands when handling).

o ‘Wet' or ‘w=LL’ (i.e. near the liquid limit).
o ‘Wet or ‘w>LL’ (i.e. wet of the liquid limit).
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Rock Descriptions

Rock Strength
Rock strength is defined by the Unconfined Compressive Strength and it refers to the strength of the rock
substance and not the strength of the overall rock mass, which may be considerably weaker due to defects.

The Point Load Strength Index Issg) is commonly used to provide an estimate of the rock strength and site
specific correlations should be developed to allow UCS values to be determined. The point load strength
test procedure is described by Australian Standard AS4133.4.1-2007. The terms used to describe rock
strength are as follows:

Strength Term Abbreviation Unconfined Compressive Point Load Index *
Strength MPa IS(s0) MPa
Very low VL 06-2 0.03-0.1
Low L 2-6 0.1-0.3
Medium M 6-20 0.3-10
High H 20-60 1-3
Very high VH 60 - 200 3-10
Extremely high EH >200 >10

* Assumes a ratio of 20:1 for UCS to Is(sg). It should be noted that the UCS to Is(sq) ratio varies significantly
for different rock types and specific ratios should be determined for each site.

Degree of Weathering
The degree of weathering of rock is classified as follows:

Term Abbreviation Description

Residual Soll RS Material is weathered to such an extent that it has soil
properties. Mass structure and material texture and fabric of
original rock are no longer visible, but the soil has not been

significantly transported.

Material is weathered to such an extent that it has soil
properties. Mass structure and material texture and fabric of
original rock are still visible

Extremely weathered XW

Highly weathered HW The whole of the rock material is discoloured, usually by iron
staining or bleaching to the extent that the colour of the
original rock is not recognisable. Rock strength is
significantly changed by weathering. Some primary minerals
have weathered to clay minerals. Porosity may be increased
by leaching, or may be decreased due to deposition of

weathering products in pores.

Moderately MwW
weathered

The whole of the rock material is discoloured , usually by
iron staining or bleaching to the extent that the colour of the
original rock is not recognisable, but shows little or no
change of strength from fresh rock.

Slightly weathered SwW Rock is partially discoloured with staining or bleaching along
joints but shows little or no change of strength from fresh

rock.

Fresh FR No signs of decomposition or staining.

Note: If HW and MW cannot be differentiated use DW (see below)

Distinctly weathered DW Rock strength usually changed by weathering. The rock
may be highly discoloured, usually by iron staining. Porosity
may be increased by leaching or may be decreased due to
deposition of weathered products in pores.
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Rock Descriptions

Degree of Fracturing
The following classification applies to the spacing of natural fractures in diamond drill cores. It includes
bedding plane partings, joints and other defects, but excludes drilling breaks.

Term Description

Fragmented Fragments of <20 mm

Highly Fractured Core lengths of 20-40 mm with occasional fragments

Fractured Core lengths of 30-100 mm with occasional shorter and longer sections
Slightly Fractured Core lengths of 300 mm or longer with occasional sections of 100-300 mm
Unbroken Core contains very few fractures

Rock Quality Designation
The quality of the cored rock can be measured using the Rock Quality Designation (RQD) index, defined
as:

RQD % = cumulative length of 'sound' core sections > 100 mm long
total drilled length of section being assessed

where 'sound' rock is assessed to be rock of low strength or stronger. The RQD applies only to natural
fractures. If the core is broken by drilling or handling (i.e. drilling breaks) then the broken pieces are fitted
back together and are not included in the calculation of RQD.

Stratification Spacing
For sedimentary rocks the following terms may be used to describe the spacing of bedding partings:

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 60 mmto 0.2 m

Medium bedded 0.2mto 0.6 m

Thickly bedded 0.6mto2m

Very thickly bedded >2m
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Symbols & Abbreviations

Introduction
These notes summarise abbreviations commonly
used on borehole logs and test pit reports.

Drilling or Excavation Methods
C Core drilling

R Rotary drilling

SFA Spiral flight augers

NMLC Diamond core - 52 mm dia
NQ Diamond core - 47 mm dia
HQ Diamond core - 63 mm dia
PQ Diamond core - 81 mm dia
Water

> Water seep

\Y4 Water level

Sampling and Testing

A Auger sample

B Bulk sample

D Disturbed sample

E Environmental sample

Uso Undisturbed tube sample (50mm)
W Water sample

pp Pocket penetrometer (kPa)
PID Photo ionisation detector

PL Point load strength Is(50) MPa
S Standard Penetration Test

\% Shear vane (kPa)

Description of Defects in Rock

The abbreviated descriptions of the defects should
be in the following order: Depth, Type, Orientation,
Coating, Shape, Roughness and Other. Drilling
and handling breaks are not usually included on
the logs.

Defect Type

B Bedding plane
Cs Clay seam

Cv Cleavage

Cz Crushed zone
Ds Decomposed seam
F Fault

J Joint

Lam Lamination

Pt Parting

Sz Sheared Zone
\% Vein

Orientation
The inclination of defects is always measured from
the perpendicular to the core axis.

h horizontal

v vertical

sh sub-horizontal
sV sub-vertical

Coating or Infilling Term

cln clean
co coating
he healed
inf infilled
stn stained
ti tight

vn veneer

Coating Descriptor

ca calcite

cbs carbonaceous
cly clay

fe iron oxide
mn manganese
slt silty

Shape

cu curved

ir irregular

pl planar

st stepped

un undulating
Roughness

po polished

ro rough

sl slickensided
sm smooth

vr very rough
Other

fg fragmented
bnd band

qtz quartz
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Symbols & Abbreviations

Graphic Symbols for Soil and Rock

General

|
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Asphalt

Road base

Concrete

Filling

Topsoil

Peat

Clay

Silty clay

Sandy clay

Gravelly clay

Shaly clay

Silt

Clayey silt

Sandy silt

Sand

Clayey sand

Silty sand

Gravel

Sandy gravel

Cobbles, boulders

Talus

Sedimentary Rocks

Boulder conglomerate

Conglomerate

Conglomeratic sandstone

Sandstone

Siltstone

Laminite

Mudstone, claystone, shale

Slate, phyllite, schist

Gneiss

Quartzite

Igneous Rocks

Granite

Dolerite, basalt, andesite

Dacite, epidote

Tuff, breccia

Porphyry
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BOREHOLE LOG

CLIENT: Deicorp Pty Ltd SURFACE LEVEL: 97.1 m AHD BORE No: BH101
PROJECT: Fiveways Crows Nest EASTING: 333557 PROJECT No: 86645.03
LOCATION: Pacific Highway, Alexander St, Falcon St, NORTHING: 6255475 DATE: 1/6/2023
Crows Nest DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description VI\:/)gaglJtﬁa:ri% o Stligggth .| Fracture Discontinuities Sampling & In Situ Testing
| Depth s ——{ 2| Spacing <
7 of S o] T3l IEI 5 _|& B -Bedding J - Joint o |oX|a Test Results
(m) Solg2l 18 Eigz| (M) | B-Beddng 2 |8 glge &
Strata 53230 |51838EE5| |5 85 B8 | S-S FoFat F°2|® | comments
5] 005RBASALT PAVERS -50mmthick A T TTTTE TTTTTT 1T 1T
For 0-1_\ : 1 e I
BEDDING SAND - 50mm thick /— R EERRE Lol
FILL/Gravelly CLAY: low to medium RN RN 1
plasticity, grey and mottled ) RN RN T
orange-brown,Sub-angularbrlck, I I I I I I I I I I I I II II
concrete and bluemetal gravel, trace BERE BEEEN I
:g_” fine to medium sand, w = PL, RERR RERRR IR
o apparently firm NERN NREEER I
i 1 e I
[ [ I rrrn (N
i 18 1 e I
L 1.9t Gravelly CLAY CI: medium I I [
Fof2 \plasticity,greyand pale orange, ERRR IR R
(=0 sub-angular shale gravel, w = PL, RN NN 1
For extremeley weathered shale 111 RN 1
Bore discontinued at 1.9m e N [
- discontinued due to sewer position | | | | | | e I 11l
unconfirmed. T Tl I 11l
[ [ [ e (R
=3 1 e I
[ [ [T T 11l
1 [ e (R
[ [T T 11l
r [ e (R
i [T T 11l
04 [ e (R
(e[ [T T [
[ e (R
(I | I
[ e (R
(I | I
[ s [ e (R
Fest (I | I
[ [ [ e (R
1 e I
1 e I
1 e I
[T [T [ 11l
t_fe 1 e I
(o[ [T [T [ 11l
1 e I
[T [T [ 11l
1 e I
[T [T [ 11l
1 e I
:8-_7 1 e I
Fr 1 e I
1 e I
1 e I
1 e I
1 e I
L Lg 1 e I
[ 1 e I
1 e I
1 e I
1 e I
1 e I
1 e I
:%.-9 T e I
FoE 1 e I
1 e I
1 e I
1 e I
1 e I
[ [ L 11 11
RIG: Vac-Truck DRILLER: AUM LOGGED: JCP CASING: None

TYPE OF BORING:  Non Destructive Digging
WATER OBSERVATIONS: No free groundwater observed
REMARKS: Borehole discontinued to due to unknown location of sewer pipe.

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample Photo ionisation detector (ppm)
B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa ou as ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

BLK Block sample
C  Core driling wat B Pocket p ometer (kB
ater seej [anaar enetration tes & &
Wator lovel V  Shearvane (Pa) Geotechnics | Environment | Groundwater

“wVSCUE

D  Disturbed sample
E  Environmental sample




BOREHOLE LOG

CLIENT: Deicorp Pty Ltd SURFACE LEVEL: 96.5 m AHD BORE No: BH102

PROJECT: Fiveways Crows Nest EASTING: 333552 PROJECT No: 86645.03

LOCATION: Pacific Highway, Alexander St, Falcon St, NORTHING: 6255441.3 DATE: 15 -17/5/2023
Crows Nest DIP/AZIMUTH: 90°/-- SHEET 1 OF 3

I Degree of Rock ! - ; . -
Description Weathering I;r;acgjr:g Discontinuities Sampling & In Situ Testing

(m) B - Bedding J - Joint
S - Shear F - Fault

Depth

m) of
Strata A

FILL/Sandy SILT: low plasticity, pale

brown and brown, fine sand, with

[ [ gravel, brick and gyprock cobbles,

St trace fabric, wood, plastic fines, w <

[ [ PL, apparently loose

RL
Graphic
Lo
Water

a Test Results
| &

Type
Core
Rec. %

Comments

L1 O°[Silty CLAY CI low plasticity, pale

I

|

|

|

|

|

|
orange-brown and grey mottled |
orange, w < PL, ironstone gravel, |
apparently dense, residual |
|

|

|

|

|

|

|

|

|

Below 1.48m: ironstone gravel
lenses

3
S
I
|
|
|
|
|
|
|
|
I
|
|
|

Unless otherwise stated,
discontinuities are Cc |100] o
bedding, 0-5°, pl, sm, cly
vn or fe stn

SHALE: pale grey, grey and
orange-brown, thinly laminated, very
low strength, extremely weathered,
fractured, Ashfield Shale

—_——————————————o01

94

A 302m J40°, pl, sm, cln
L3 06m: Fg 40mm

\.3 1m: J60°, pl, he, cly vn
3.19m: J30°, pl, sm, cln,
roots clo3l g
3.21m: J60°, pl-ir, sm,
cln

3.26-3.35m: J60-80°,
pl-ir, sm, cln
—————"_113.36m: J85-90°, pl-un,
sm, cln, 50mm

k3.45m: J30°, un, sm, cln
3.48m: J60°, pl, he, fe
stn

3.53m: B0, pl-un, sm,
cly vn and roots

3.54m: J40°, pl, he, cly C |100) © PL(A) = <0.1
vn

3.66- 381m J70-90°, i
{sm
3.82- 3 92m: 2x J50°, pl, PL(A) = 0.2

he
|'-|L4.06—4.14m: J60°, pl, PL(A) = 0.1
sm, cly vn
[4.19m: Ds 50mm
4.24m: CORE LOSS:
100mm
4.35m: J75°, pl, sm, cly C |100| 52
vn
4.59m: J30°, pl, sm, cIn
4.7m: J75°, pl, sm, cly
vn
[4.78m: J40°, pl, sm, cIn
[4.82m: J40°, pl, sm, cIn
[4.84m: J60°, pl-un, sm,
cln, 60mm
[4.94m: J40° pl, sm, cIn PL(A)=0.1
[5.02m: B10°, pl, he, cly
vn
[5.1m: J10°, pl, he, cly vn Clo 2 PL(A) = 0.2
[5.17m: Ds 60mm ’
[5.33m: Ds 30mm
[5.37m: B10°, pl, cly ctg
2mm
[5.48m: J55°, pl, sm, cIn
[5.76-5.96m: 3x B10°, pl,
sm, cly vn and fe stn _
[6.02m: J20°, pl, sm, cIn PL(A) =01
[6.06m: J80°, pl, sm, cIn, C o112
30mm
6.28m: J15°, pl, he, fe

Below 3.0m: highly weathered

T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| PL(A) = 0.4
|

|
|
L |
_8. I
- |
|
|
|

434 =
Below 4.34m: very low to low
strength

PL(A) = <0.1

91

6.8

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
L SHALE: dark grey, thinly laminated, |
r7 very low to low strength, slightly |
weathered to fresh, slightly I
fractured, Ashfield Shale I
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

Below 8.0m: low strength

|
|
|
|
n
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

______________________I_______________

10.0

RIG: Proline DRILLER: Tightsite LOGGED: ECB CASING: HQto 1.5m
TYPE OF BORING:  Hand auger to 1.5m, NMLC Coring to 23.25m

WATER OBSERVATIONS: No free groundwater observed

REMARKS:

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample Photo ionisation detector (ppm)
B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa ou as ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

BLK Block sample
C  Core driling Wat B Pocket p ometer (kb
ater seej [anaar enetration tes & &
Water lovel V  Shearvane (Pa) Geotechnics | Environment | Groundwater

“wVSCUO

D  Disturbed sample
E  Environmental sample




CLIENT:

PROJECT:
LOCATION:

Deicorp Pty Ltd
Fiveways Crows Nest

Crows Nest

BOREHOLE LOG

SURFACE LEVEL: 96.5 m AHD BORE No: BH102

Pacific Highway, Alexander St, Falcon St,

EASTING:

333552

NORTHING: 6255441.3

DIP/AZIMUTH:

90°/--

PROJECT No: 86645.03
DATE: 15 -17/5/2023
SHEET 2 OF 3

RL

Depth
(m)

Description
of
Strata

Degree of
Weathering

Ex Low

22301

Fracture
Spacing

Water

Discontinuities

Sampling & In Situ Testing

B - Bedding J - Joint
S - Shear F - Fault

a Test Results

g
o

Type
Core
Rec. %

Comments

84

81

10.76

20,0

SHALE: dark grey, thinly laminated,

low strength, fresh, slightly fractured,

Ashfield Shale

elow 10.15m: fractured, steeply
dipping joints

At 11.76m: tuff layer, 10mm thick

stn

[6.44m: J10°, pl, he, fe
stn

[6.72m: J20°, pl, sm, cIn
[6.82-6.91m: J90°, pl-ir,

SILTSTONE: dark grey and pale
grey, thickly laminated, low strength,
fresh, slightly fractured, Mittagong
Formation

SANDSTONE: fine grained, pale
grey and grey, distinct and
indistinctly cross-bedded medium
strength, fresh, slightly fractured,
Mittagong Formation

SANDSTONE: fine to medium
grained, pale grey and grey, thinly
cross-bedded, with siltstone
laminations, high strength, fresh,
unbroken, Hawkesbury Sandstone

g R ——— R i o R Y

-

sm, cln
[6.91m: J30°, pl, sm, cln,
70mm
[6.97m: J20°, pl, sm, cIn
[7.06m: J70°, pl-un, sm,
cln, 70mm
[7.14-7.41m: 5x J40°, pl,
sm, cln
[7.5-8.0m: 2x J85°, pl,
sm, cln
[8.19-8.67m: 8x J20-30°,
pl, sm, cin
w [8.60-9.04m: J85°, pl,
sm, cln
[9.18m: J85°, pl, sm, cIn
[9.20-10.09m: 12x
J15-30°, pl, sm, cIn
[10.1-10.2m: J70° pl, sm,
cln, 100mm
[10.46m: Fg 40mm
[10.51-10.73m: J60°, pl,
sm, cln
[10.73m: CORE LOSS:
30mm
11.07-11.65m: J85°, pl,
sm, cln
11.88m: Fg 300mm
11.66-12.23m: J85-90°,
pl, sm, cin
[12.29-12.83m: 2x
J85-90°, pl, sm, cl
[12.9m: J70°, pl, sm, cIn
-12.96m: J30°, pl, sm,
cln
-13.09m: J50°, pl, sm,
cln
-13.14m: J20°, pl, sm,
cln
13.14-13.38m: 3x
J20-30°, pl, sm, cIn
"13.49-13.66m: 2x
J50-60°, pl, cm, cln
-13.86m: J30°, pl, sm,
cln
13.86-14.01m: 2x
J25-30°, pl sm, cIn
14.22-14.54m: J15-40°,
pl, sm, cin
[14.66-14.88m: 11x J40°,
pl, sm, cin
14.94-15.04m: J60° pl,
sm, cln, 100mm
-15.35m: J25°, pl, sm,
cln
F15.49m: J40°, pl, sm,
cln
15.59-16.09m: 4x
J15-30°, pl, sm, cIn
-16.21m: J70°, pl, sm,
cln
116.27-16.59m: 4x
J25-40°, pl, ro, cIn
17.28-17.71m: 5x
J15-30°, pl, ro, cIn
\_19.17m: B20°, pl, ro, cIn
19.37m: BO-5°, un, ro,
cln

O

91 | 12

PL(A)= 0.3

PL(A) = 0.2

97 | 90

100| 90

PL(A) = 0.2

PL(A)= 0.3

100| 94

PL(A) = 0.2

PL(A)= 0.7
PL(A) = 0.2

PL(A) = 0.9

100| 68

PL(A) = 1.2

100| 93

PL(A) = 1

RIG: Proline
TYPE OF BORING:

DRILLER: Tightsite
Hand auger to 1.5m, NMLC Coring to 23.25m

WATER OBSERVATIONS: No free groundwater observed

REMARKS:

B

D
E

A Auger sample
Bulk sample

BLK Block sample

C  Core driling
Disturbed sample
Environmental sample

SAMPLING & IN SITU TESTING LEGEND
G Gas sample PID
P Piston sample
U, Tube sample (x mmdia.)
W  Water sample pp
> Water seep
¥ Waterlevel \

Photo ionisation detector (ppm)
PL(A) Point load axial test Is(50) (MPa)
PL(D) Point load diametral test Is(50) (MPa
Pocket penetrometer (kPa)

S Standard penetration test

Shear vane (kPa)

LOGGED: ECB

K

CASING: HQto 1.5m

Douglas Partners

Geotechnics | Environment | Groundwater




BOREHOLE LOG

CLIENT: Deicorp Pty Ltd SURFACE LEVEL: 96.5 m AHD BORE No: BH102
PROJECT: Fiveways Crows Nest EASTING: 333552 PROJECT No: 86645.03
LOCATION: Pacific Highway, Alexander St, Falcon St, NORTHING: 6255441.3 DATE: 15-17/5/2023
Crows Nest DIP/AZIMUTH: 90°/-- SHEET 3 OF 3
Description VI\:/)gz?tﬁa:ri%f o Stligggth .| Fracture Discontinuities Sampling & In Situ Testing
=| Depth of Ve arrrrg £| Spacing . . o |0 Test Results
€l (m) Solz13 IS Eg=] (M) | B-Beddng J-dom & |84[G= &
O 3223552 s 33 S-Shear  F-Fault = loe|lx®
Strata 228zeg| |5ISIBIE2E5 |3 35 88 i Comments
SANDSTONE: fine to medium : : : : : : : : : : : : H :
rained, pale grey and grey, thinl
[l gross-begded,gwi¥h dtstone L1 RN (RN PL(A) =13
et laminations, high strength, fresh, I 11 Frrg [ .
[ [ unbroken, Hawkesbury Sandstone 111 11 11 1 20.57m: B20°, pl, ro, cIn
(| [ T [
[ [ L NIRRT C (100|100
r (N e I
11 I 11l
[wl (| [ T [
[~ (N e I
i It BRIt
22 BER EERIIRE NI PLA) =09
(N e I
[ (N e I
N 11 e I C | 100|100
[ [ I el (R
(N e I
[ Los RN RN [EE AN PL(A) = 1.1
o BER NEN| IR PLA) = 0.7
23.25 - - - = —H—H —
[ [ Bore discontinued at 23.25m RN ERERN R
rer - target depth reached RN NEEREE
I rrn e I
[ [ I rrn e I
b Foa I rrn e I
L[ I rrn e I
[l I rrn e I
[l I rrn e I
Fr I rrn e I
' i i
L [2° RN NERERE I
[ I rrn e I
. I rrn e I
[~[ I rrn e I
I rrn e I
[ [ 1 e I
L 26 I rrn e I
[ [ I rrn e I
I rrn e I
Lol 1 e I
b I rrn e I
I rrn e I
For I rrn e I
L% I rrn e I
I rrn e I
[ [ I rrn e I
3 I rrn e I
I rrn e I
[ I rrn e I
L Log I rrn e I
[ I I rrn e I
I rrn e I
[l I rrn e I
L=t I rrn e I
I rrn e I
Lot I rrn e I
[ [2° 1 e I
I rrn e I
[ [ 1 e I
Fsb I rrn e I
[ [ I rrn e I
I rrn e I
L1l L1111 L1
RIG: Proline DRILLER: Tightsite LOGGED: ECB CASING: HQto 1.5m

TYPE OF BORING:  Hand auger to 1.5m, NMLC Coring to 23.25m
WATER OBSERVATIONS: No free groundwater observed
REMARKS:

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample Photo ionisation detector (ppm)
B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa ou as ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

BLK Block sample
C  Core driling wat B Pocket p ometer (kb
ater seej [anaar enetration tes & &
Wator lovel V  Shearvane (Pa) Geotechnics | Environment | Groundwater

D  Disturbed sample
E  Environmental sample

“wVSCUO




BORE: BH102 PROJECT: 86645.03 MAY 2023

1.48 —= 6.0m

PROJECT: 86645.03 MAY 2023

6.0 - 11.0m




BORE: BH102 PROJECT: 86645.03 MAY 2023

epth: o=
Core Box No.: =~ '3

-

11.0 - 16.0m

BORE: BH102 PROJECT: 86645.03 MAY 2023

m Douglas Partners

Geotechnics | Environment | Gmundwater

Dept! g ™
"CoreBoxNo =0 4;

|Ilir|n'n| INLa |T|'n| I ﬁﬂ | |‘| 1 ll il‘l |1]'[r ln!lﬂ]i[[l

16.0 — 21.0m




BORE: BH102 PROJECT: 86645.03 MAY 2023

(/)

m

21.0 - 23.25m




BOREHOLE LOG

CLIENT: Deicorp Pty Ltd SURFACE LEVEL: 96.0 m AHD BORE No: BH103

PROJECT: Fiveways Crows Nest EASTING: 333581 PROJECT No: 86645.03

LOCATION: Pacific Highway, Alexander St, Falcon St, NORTHING: 6255420.4 DATE: 11 - 15/5/2023
Crows Nest DIP/AZIMUTH: 90°/-- SHEET 1 OF 4

I Degree of Rock ! - ; . -
Description Weathering I;r;acgjr:g Discontinuities Sampling & In Situ Testing

(m) B - Bedding J - Joint
S - Shear F - Fault

Depth
of
(m)
Strata 53230k
0.1 CONCRETE: 100mm thick
FILL/Sandy GRAVEL: sub-angular
to sub-rounded gravel, grey, fine to
medium sand, plastic fines, trace
cobbles, moist, apparently loose

RL
Graphic
Lo
Water

a Test Results
o= &

Core
Rec. %

OP

Comments

Z
1}
wiN

L+ FILL/CLAY: low to medium plasticity,
fg 2 grey, trace fine to medium sand, w =
[ | \EL, firm

n\Below 2.0m: w > PL /1
CLAY CI: medium plasticity, grey
and pale grey, w = PL, firm, residual

23 Unless otherwise stated,

all discontinuities are —
bedding, 0-5°, pl, sm,
cln, cly vn or fe stn

2,4,25/140mm

refusal

(s[5 2° LAMINITE: pale grey, thinly

laminated, grey and brown, medium
strength then very low strength,
highly weathered, highly fractured,
Ashfield Shale

—_t----—-—-—-—- k — — — — 050

T
I
Il
Il
Il
I
Il
Il
Il
I
Il
Il
Il
Il
Il
Il
Il
Il
Il
Il
I PL(A)=0.8
Il 3.07-3.19m: J55°, pl,

I sm, cln, 120mm

X 3.26m: J20°, he, pl, cly C [100] O

Il

vn
3.56m: J20°, pl, sm, cIn

3.91m: B0, pl, sm, cly

\ctg 20mm

\_3 95m: Ds 50mm
4.26m: JO-5°, ir, sm, fe
stn
4.31m: Fg 40mm PL(A) = <0.1
4.35-4.77m: 4x Ds
20-60mm
4.85m: J20°, pl, sm, fe
stn

—T
91

T
o

C |100| 25

\_5.56m: J70°, pl, sm, cIn PL(A) = <0.1
5.15-6.12m: 4x BO°, pl,
sm, cly ctg 2-30mm

6.16m: J30°, pl, he
\6.27-6.32m: 3x J70-80°,
pl, sm, fe stn PL(A) = <0.1
\g 47m: Fg 80mm
\'6 49m: J20°, pl, sm, cin
65m: J10°, pl, sm, cIn
75 6.9m: J85- 90°, pl, PL(A)=0.1
sm, fe stn
.89m: Ds 40mm
.96m: J15°, pl, sm, cIn
7.16m: BO, pl, sm, cly
ctg 20mm
7.05-7.36m: 3x J30°, pl,
sm, cln or fe stn PL(A) = <0.1
7.39m: Ds 40mm PL(A) = 0.1
7.43-7.53m: 2x J70°, pl,

sm, cly vn
\'8 37- 844m 2x J60°, pl, clee|s

he, fe stn
8.62m: J60°, pl, sm, fe

16-05-23

stn

8.64-8.79m: Fg 150mm
m: CORE LOSS:

910mm

|11
9.91 I

=1 TJT T T T 7T R

RIG: Bobcat DRILLER: Ground Test LOGGED: ECB CASING: HWT to 2.5m

TYPE OF BORING:  Diatube to 0.1m, Solid flight augering to 2.5m, NMLC Coring to 30.57m

WATER OBSERVATIONS: Free groundwater observed at 2.0m.

REMARKS: Groundwater well installed to 30.1m. Screen 18.1m - 30.1m. Solid PVC 0.1m-18.1m. Sand to 17.3m. Bentonite to 3.3m. Backfill to 0.1m.

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample Photo ionisation detector (ppm)
B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa ou as ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

BLK Block sample
C  Core driling Wat B Pocket p ometer (kb
ater seej [anaar enetration tes & &
Water lovel V  Shearvane (Pa) Geotechnics | Environment | Groundwater

“wVSCUO

D  Disturbed sample
E  Environmental sample




BOREHOLE LOG

CLIENT: Deicorp Pty Ltd SURFACE LEVEL: 96.0 m AHD BORE No: BH103
PROJECT: Fiveways Crows Nest EASTING: 333581 PROJECT No: 86645.03
LOCATION: Pacific Highway, Alexander St, Falcon St, NORTHING: 6255420.4 DATE: 11 - 15/5/2023
Crows Nest DIP/AZIMUTH: 90°/-- SHEET 2 OF 4
Description Vl\:/)ggtf;i?]‘; _ . Fracture Discontinuities Sampling & In Situ Testing
| Depth of £| Spacing o N o |o®|n | TestResults
(m) 55 (m) B - Bedding J - Joint 2 |54las &
Strata 5 % %5 o E g §§ gg S - Shear F - Fault = o& X Comments
100 SHALE: dark grey, thinly laminated, TT T T 11 TT 1F9.92m: J90°, pl, sm,cin [ C [ 9T [ 22T PL(A) =<0.1
Er very low to low strength, slightly L | I .93m: J40°, pl, sm, cln
weathered, highly fractured, Ashfield | | | ]I | | I .96m: J65°, pl, sm, cln
_ Shale L1l I I 110-12-100-3m14x c|lol|22
I I [ L1 [|J20-45% pl, sm, cin
L 11 I Il '\10.45m.J35,pl,sm,
ol ] LT 0 e
M8 11 - - J8s5°
11105 T T | 1038 geoom: J8s", el PL(A) = 0.1
I i [ IR 'l f+10.7m: J60°, pl, he
[ I i [ 11§11 [f+10.86m: Fg 20mm
I i Iy TL;g)m:CORELOSS:
I i Iy mm
L1 ey e gl 11 15m: J60°,p, s, ©1%®®
[« [l cin
12 I e | I 1"1125m'J30° ol, sm
L I i | I \-Cm' :
i LI}l 1 IR | |l [f11.37-11.48m: J60°, pl,
L 1244 U L 1 IR 11 117 |fsm,cin
I L1 1 INEEN [ 11 |11 |f11.64m: u35°, pl, sm, PL(A) = <0.1
3 I i | (| ”'?1”81195 o J60°
ol I i . N -8-11.9om: 2x J60", _
e BRI | [RERER RN IR EE PLRY=<01
[ 138 Coh o = b |11 12.05-12.13m: 3x J50°, C [100] O
[ “?| SILTSTONE: pale grey and grey, crbbr =1 N jpl,sm,cin
F very low strength, sandstone Frhr =k RN L;%Zgl—r1235m.J75,pl,
[ laminations, slightly weathered, _ . .
L unbroken, Mittagong Formation : : : : : __ : : : : : : : H H L;g.rﬁ:nm.CORE LOSS:
14 Fr =t T 1|2.73m:J20°, pl, sm, PL(A) =<0.1
[ PO [ N
i P = e e e Lg§-7‘}'12-84m22”40°~
L o= [N [ _
13.25m: J20°, pl, sm, PL(A) = <0.1
i (Y I I [ 1 T} an :
[ (Y L S Y I I
L[ 15 150 (Y L S Y I 10 C [100| O
el | SANDSTONE: fine grained, pale ) [ Mrrriri I 11l
grey and grey, low strength, thinly I e I 11l
cross-bedded, siltstone laminations, [ I 1IN 111 _
slightly weathered then fresh, b v o PL(A) = <01
slightly fractured, Mittagong 1 1IN T
[ \gormatlon ] I Ty I
Lal 16 elow 15.75m: low to medium 111 110 111 1] PL(A) = 0.4
L[ strength L o ||| 16.05m: Fg 60mm
s I [ [N TN
I ] [ 0 N Y 16.27-16.55m: 2x Ds PL(A) =0.2
g I [ [ 11 | 20mm A)=0.
I I [ (R |
i Il [ [ 1 _
Lol PL(A)=0.2
Rp17 Bk RERRER I D A 04
(| N B | | | 17.13m: J45°, st, ro, cIn
L N || 17.34m: Fg 40mm c [100] 85
I 11l [ I N Am e
I 11l [ Il 17.62m: J30°, plir, ro,
[ [ 78 SANDSTONE: medium grained, | ) T N _
reris pale grey, high strength, thinly | S I Lot PLA =07
L cross-bedded, siltstone laminations, LIl ] Lo 1l
- fresh, slightly fractured, Hawkesbury | | | | I}l I I
i Sandstone [ 111yl I 10
L I 11l I I
i I 11l I I
L I 11l I I _
[Rp1e BENl| EERI(RE NI PLA =13
I 11l I I
I 11l I I PL(A) = 1.2
A NN [N C | 100] 100
I 11l I I
I 11l I I
20.0 L1 Iyl L1 Igl| L1l 11 PLA)=1.2
RIG: Bobcat DRILLER: Ground Test LOGGED: ECB CASING: HWT to 2.5m

TYPE OF BORING:  Diatube to 0.1m, Solid flight augering to 2.5m, NMLC Coring to 30.57m
WATER OBSERVATIONS: Free groundwater observed at 2.0m.
REMARKS: Groundwater well installed to 30.1m. Screen 18.1m - 30.1m. Solid PVC 0.1m-18.1m. Sand to 17.3m. Bentonite to 3.3m. Backfill to 0.1m.

SAMPLING & IN SITU TESTING LEGEND
G D

Gas sample PI Photo ionisation detector (ppm)
Piston sample PL(A) Point load axial test Is(50) (MPa)

Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa ou as ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

Wate S Standard tration test 5 &
Water lovel V  Shearvane (Pay Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

"V sCT




BOREHOLE LOG

CLIENT: Deicorp Pty Ltd SURFACE LEVEL: 96.0 m AHD BORE No: BH103
PROJECT: Fiveways Crows Nest EASTING: 333581 PROJECT No: 86645.03
LOCATION: Pacific Highway, Alexander St, Falcon St, NORTHING: 6255420.4 DATE: 11 -15/5/2023
Crows Nest DIP/AZIMUTH: 90°/-- SHEET 3 OF 4
o D f Rock - — - - -
Description ngtﬁa;i%g 2 Strength | I;ra;:ct;r:'e Discontinuities Sampling & In Situ Testing
z| Depth of S8 1T 15 1%| P00 | 5 gedding - Joint o [o|q | TestResults
(m) o EE = I edding ) - Join S |5 ¢lge &
. Strata 22Zzpy [218138818 |5 85 88 | S-Sher F-Fant 192" | comments
LT SANDSTONE: medium grained, I FTTTrT T TT TT
i pale grey, high strength, thinly | I I
[ cross-bedded, siltstone laminations, | e [
3 fresh, unbroken, Hawkesbury | I (I Cope
i Sandstone | [T | ||Et|__\§%522r:]nrh85,pl—|r, ro, cly
i | P T NSgAm e ol ro. o
Lol o1 | P e e Py e 100 100]  pr(a) =1
i | e I
i | [T 11l
i | [ T [
[ | e I
i | e I
L | I 11l _
22 | NEE IR PLAY=1.2
L | e I
[ | e I
L | e I
[ | I (R
L | e I
ol 03 | RN (RN PL(A) = 1.1
I Between 23.1 and 27.0m: medium : : : : : : : : H :' 2321m: BO°. ol
i . 2Tm: , pPl-un, ro,
i to coarse grained | Cirilre ]l 1] | eyetgomm C |100| 97
[ | e [ .
- | e [ .
[ | e [ . _
Fef 24 | R IR PLAY=15
| e [ . X
| RN 1 24.21m: J40°, pl, ro, cln
| e I
| e I
| e I
Fr | RN IR PLA) = 1.6
R | RN (RN
i | e I
L | e I
[ | e I
L | e I
[ | I I
Lo 26 | e I PL(A)=1.2
[ | I I
3 | e I
[ | BRI BRI C | 100} 100
1 | e I
[ | e I
n | NN IRR NI PL(A) = 0.7
Fer 27 | BRI IR I & =0.
: : : : : : : : H H- 27.23m: B5°, pl, ro, cly
i | N (R R
[ | e I
i | e I
Lt 28 | I I PL(A)=0.8
i | e I
L | e I
[ | e I
L | e | I4=I_rL
[ | e (. !
L | e [ . c 100/ 96 PL(A) = 1.1
29 | RER IR A)=1.
I F1rih ] 28.63-29.57m: 3x
| EEEIE R B15-20°, pl, ro, cbs vn
| | {1 11} | andclywn
: : : : : : : : mll | f 29.64m: J30°, pl, ro, cIn
9.67m: B5°, pl, ro, cl
300 | I m: o pLre. oy PL(A) =11
RIG: Bobcat DRILLER: Ground Test LOGGED: ECB CASING: HWT to 2.5m

TYPE OF BORING:  Diatube to 0.1m, Solid flight augering to 2.5m, NMLC Coring to 30.57m
WATER OBSERVATIONS: Free groundwater observed at 2.0m.
REMARKS: Groundwater well installed to 30.1m. Screen 18.1m - 30.1m. Solid PVC 0.1m-18.1m. Sand to 17.3m. Bentonite to 3.3m. Backfill to 0.1m.

SAMPLING & IN SITU TESTING LEGEND
G D

Gas sample PI Photo ionisation detector (ppm)
Piston sample PL(A) Point load axial test Is(50) (MPa)

Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa ou as ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

Wate S Standard tration test 5 &
Water lovel V  Shearvane (Pay Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

"V sCT




BOREHOLE LOG

SURFACE LEVEL: 96.0 m AHD BORE No: BH103

EASTING:

Deicorp Pty Ltd

CLIENT:

PROJECT No: 86645.03
DATE: 11 - 15/5/2023

SHEET 4 OF 4

333581

Fiveways Crows Nest

PROJECT:

NORTHING: 6255420.4

DIP/AZIMUTH:

LOCATION: Pacific Highway, Alexander St, Falcon St,

90°/--

Crows Nest

Test Results
&
Comments

PL(A) = 1.2

%
aoy

% 09y
210D

100| 96

Sampling & In Situ Testing

adAl

C

Discontinuities

F - Fault

B - Bedding J - Joint

S - Shear

vn

Fracture
Spacing
(m

IBEN
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oW AeAl |
NS YbIH
o
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L2 e 7=, 15
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CASING: HWT to 2.5m

ECB

LOGGED:

Ground Test
Diatube to 0.1m, Solid flight augering to 2.5m, NMLC Coring to 30.57m

DRILLER:
WATER OBSERVATIONS: Free groundwater observed at 2.0m.

RIG: Bobcat

TYPE OF BORING:

REMARKS: Groundwater well installed to 30.1m. Screen 18.1m - 30.1m. Solid PVC 0.1m-18.1m. Sand to 17.3m. Bentonite to 3.3m. Backfill to 0.1m.

Douglas Partners
Geotechnics | Environment | Groundwater
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BOREHOLE LOG

CLIENT: Deicorp Pty Ltd SURFACE LEVEL: 96.0 m AHD BORE No: BH103
PROJECT: Fiveways Crows Nest EASTING: 333581 PROJECT No: 86645.03
LOCATION: Pacific Highway, Alexander St, Falcon St, NORTHING: 6255420.4 DATE: 11 - 15/5/2023
Crows Nest DIP/AZIMUTH: 90°/-- SHEET 1 OF 4
Description © Sampling & In Situ Testing _ Well
_i| Depth s ) L .
2| (m) of g S % %_ e CResuIts % g Construction
Strata Flol| 8 omments Details
% —— _ |
T 0.1[R CONCRETE: 100mm thick s sd—= o [ Gafic cover 0
- - 2 r ©, ©.
FILL/Sandy GRAVEL: sub-angular to sub-rounded gravel, 0 [ ER .%
grey, fine to medium sand, plastic fines, trace cobbles, 05 L = &
moist, apparently loose E ) 06 i o0 [0
r Blank pipe ks
8 £ 09 t0.1-12.1m b0 B0
rert 1.0 1 ASTAS)
112 TS
1.45 IS
b O
1 [ S
Fof FILL/CLAY: low to medium plasticity, grey, trace fine to £ 19 L Backfill 0.0-3.8m ——=0 kO
[or2 '\_medium sand, w = PL, firm 20 [2 Lol Lo
[ . [ O O
23 Below 2.0m: w > PL i ol
CLAY Cl: medium plasticity, grey and pale grey, w = PL, 25 i ;2 .,0(03
firm, residual S 2,4,25/140mm i SER
refusal L ol [o
L L 29 . , E— 204 [ NN
&3 LAMINITE: pale grey, thinly laminated, grey and brown, -3 ol fo
1= N f 3.0 PL(A)=0.8 L bQ| PO
medium strength then very low strength, highly 31 - [ R
weathered, highly fractured, Ashfield Shale ' L K IS)
c 3 o O
; A
LI 3.89 i 7
FSit-4 4
4.66 PL(A) = <0.1 [
s 5
C I
5.65 PL(A) = <0.1 [
Lsl e "
6.49 PL(A) = <0.1
r8r7 oo PL(A) = 0.1 r7
A 4
o b
$ r Bentonite T
S[ 38116m
[l g 7.95 PL(A) = <0.1 = Lg
L[ 8.16 PL(A)=0.1 I
C
F5F9 9.0 -9
9.91 — 9.91
RIG: Bobcat DRILLER: Ground Test LOGGED: ECB CASING: HWT to 2.5m

TYPE OF BORING:  Diatube to 0.1m, Solid flight augering to 2.5m, NMLC Coring to 30.57m
WATER OBSERVATIONS: Free groundwater observed at 2.0m.
REMARKS: Groundwater well installed to 30.1m. Screen 18.1m - 30.1m. Solid PVC 0.1m-18.1m. Sand to 17.3m. Bentonite to 3.3m. Backfill to 0.1m.

SAMPLING & IN SITU TESTING LEGEND
G D

Gas sample PI Photo ionisation detector (ppm)
Piston sample PL(A) Point load axial test Is(50) (MPa)

Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa ou as ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

Wate S Standard tration test 5 &
Water lovel V  Shearvane (Pay Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

"V sCT




BOREHOLE LOG

CLIENT: Deicorp Pty Ltd SURFACE LEVEL: 96.0 m AHD BORE No: BH103
PROJECT: Fiveways Crows Nest EASTING: 333581 PROJECT No: 86645.03
LOCATION: Pacific Highway, Alexander St, Falcon St, NORTHING: 6255420.4 DATE: 11 - 15/5/2023
Crows Nest DIP/AZIMUTH: 90°/-- SHEET 2 OF 4
Description Sampling & In Situ Testing _ Well
Depth 2 .
= (?r?; of 9| g é Results & T Construction
Strata =8 & Comments Details
-3
1001 SHALE: dark grey, thinly laminated, very low to low C 1007 PL(A) =<0.1
strength, slightly weathered, highly fractured, Ashfield
Shale
C
Ll 11 L 11
r=r "11.05 11.05 - I
[ 111 PL(A)=0.1
4
L L c JUEe
A S
12 12 20 50
L | bOI—pQO
: E
[ 1244 1245 I ‘:%E A
i 12.62 PL(A) = <0.1 i 15| =k
[ [ SRS
L L Ko} ko)
L3 13 13.0 PL(A) = <0.1 -13 b0 — O
s c [ Lo1=Fo
[ 1328 b0 =50
L SILTSTONE: pale grey and grey, very low strength, o) e 5o}
[ sandstone laminations, slightly weathered, unbroken, ;0 - ;0
L Mittagong Formation PR =pQ
L Q=0
- - Lol=Fo
Lol 14 = PL(A) = <0.1 14 RES
i [ S
Q=0
- L=k
14.56 PL(A) = <0.1 I A E
L bol=Fo
Q=0
st c oy )
Fsr-15 15.0 - 15 A
- SANDSTONE: fine grained, pale grey and grey, low 1=y
[ strength, thinly cross-bedded, siltstone laminations, [ RO =[O
i slightly weathered then fresh, slightly fractured, Mittagong 15.45 PL(A) = <0.1 i Bl=l
[ Formation i 0=
[ Below 15.75m: low to medium strength i :’o = ;Q
3116 15.95 PL(A) = 0.4 -16 A=A
L 16.0 3 b 1—fo
L Lo|=bo
L Q=0
: 165 PL(A) = 0.2 : A
L =0
L Q=0
Lol 17 16.96 PL(A)=0.2 17 =R
i 17.0 PL(A)=0.4 I 5=
L L Lo|=bo
L Q=0
s ¢ L=k
L Q=0
L K [ Ks)
e SANDSTONE: medium grained, pale grey, high strength - b
rRpie thinly cross-bedded, siltstone laminations, fresh, slightly , 1r.o7 PL(A) =07 18 AR
L fractured, Hawkesbury Sandstone ;’% = °(03
I Lo|=1o
L Q=0
: REL
i 18.89 i L {=p
[ PL(A)=1.3 L bO|=hO
rF19 18.96 A 19 RES
i L=k
19.34 PL(A)=1.2 i 0=
c I L=k
Q=0
200 19.92 PL(A)=1.2 i XEX
RIG: Bobcat DRILLER: Ground Test LOGGED: ECB CASING: HWT to 2.5m

TYPE OF BORING:

WATER OBSERVATIONS: Free groundwater observed at 2.0m.
REMARKS: Groundwater well installed to 30.1m. Screen 18.1m - 30.1m. Solid PVC 0.1m-18.1m. Sand to 17.3m. Bentonite to 3.3m. Backfill to 0.1m.

B Bulk sample
C  Core driling

A Auger sample
BLK Block sample

D  Disturbed sample
E  Environmental sample

SAMPLING & IN SITU TESTING LEGEND
G Gas sample PID Photo ionisation detector (ppm)
P Piston sample PL(A) Point load axial test Is(50) (MPa)
U, Tube sample (x mmdia.) PL(D) Point load diametral test Is(50) (MPa)
W  Water sample pp  Pocket penetrometer (kPa)
> Water seep S Standard penetration test
¥ Waterlevel \ Shear vane (kPa)

Diatube to 0.1m, Solid flight augering to 2.5m, NMLC Coring to 30.57m

K

Douglas Partners

Geotechnics | Environment | Groundwater



BOREHOLE LOG

CLIENT: Deicorp Pty Ltd SURFACE LEVEL: 96.0 m AHD BORE No: BH103
PROJECT: Fiveways Crows Nest EASTING: 333581 PROJECT No: 86645.03
LOCATION: Pacific Highway, Alexander St, Falcon St, NORTHING: 6255420.4 DATE: 11 - 15/5/2023
Crows Nest DIP/AZIMUTH: 90°/-- SHEET 3 OF 4
Dot Description E Sampling & In Situ Testing . Well
()] - .
i (?E; of &3 2| £ é Results & 5 Construction
Strata o =8 & Comments Details
T SANDSTONE: medium grained, pale grey, high strength, :\651\6
[ thinly cross-bedded, siltstone laminations, fresh, KoY o Ko}
3 unbroken, Hawkesbury Sandstone ;0: ;0
I bQ|—bQ
3 A=Y
i ol=fo
L L Gravel T =[O
Lol o1 C |20.96 PL(A) =1 [ 21 11.6-30.57m i
r r Machine slotted SO o (M
[ PVC screen =
; 12.1-30.1m =[O
i bol=fo
I i
I 2187 I f%: 0(03
Het 22 21.96 PL(A) =12 22 PR
i [ 0=l
i Y
L PO
I L=k
i Q=[O
- - bol=ho
Lol 03 22.96 PL(A) = 1.1 [ o3 ‘;25;3
i Between 23.1 and 27.0m: medium to coarse grained QSE ';‘03
[ c L0 =[Oy
: S
[ SR
I s Lol=Fo
[l 2395 PL(A) = 1. L bO—EC
Np24 (A)=1.5 24 X
bO=kO
bo|=bo
bO=kO
bo|=bo
bO=kO
i B
[ [ 24.91 PLA) = 1.6 i AN
Fef 25 24.96 ® [0 1=
L L bO=kO
[ bo|=bo
I RER
i B
I RN
I 3 2=
Lol 26 25.96 PL(A) = 1.2 [ 26 R
- - Lo|=ho
I RER
i B
i c NER
; B
[ [ bO—EC
- . NE
327 26.96 PL(A) =07 [ 7 R
I I bQ|—bQ
I RER
; B
[ LOI=fO
: : RER
i 27.83 i o=l
Ll 28 27.95 PL(A)=0.8 [og 0y E o 0N
i i =
I RER
; B
L bO=kO
[ bo|=bo
[ I SR
[l 2o C |2895 PL(A) = 1.1 [ 20 AR
[ [ Lol=[o
bO=kO
Lol=Fo
bO=kO
Lol=Fo
L bO=kO
30.0 29.95 PL(A) = 1.1 [ PRAZER
RIG: Bobcat DRILLER: Ground Test LOGGED: ECB CASING: HWT to 2.5m

TYPE OF BORING:  Diatube to 0.1m, Solid flight augering to 2.5m, NMLC Coring to 30.57m
WATER OBSERVATIONS: Free groundwater observed at 2.0m.
REMARKS: Groundwater well installed to 30.1m. Screen 18.1m - 30.1m. Solid PVC 0.1m-18.1m. Sand to 17.3m. Bentonite to 3.3m. Backfill to 0.1m.

SAMPLING & IN SITU TESTING LEGEND
G D

Gas sample PI Photo ionisation detector (ppm)
Piston sample PL(A) Point load axial test Is(50) (MPa)

Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa ou as ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ ’

Wate S Standard tration test 5 &
Water lovel V  Shearvane (Pay Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

WV SCT




BOREHOLE LOG

CLIENT: Deicorp Pty Ltd SURFACE LEVEL: 96.0 m AHD BORE No: BH103
PROJECT: Fiveways Crows Nest EASTING: 333581 PROJECT No: 86645.03
LOCATION: Pacific Highway, Alexander St, Falcon St, NORTHING: 6255420.4 DATE: 11 - 15/5/2023
Crows Nest DIP/AZIMUTH: 90°/-- SHEET 4 OF 4
Description © Sampling & In Situ Testing Well
i D(?E;h of Jéj?’ e | § é Results & § Construction
Strata o -8 & Comments Details
! SANDSTONE: As above | Endcap TR
[ C |30.31 PL(A)=1.2 : ‘23‘%?;23
L o L s (2
[ 3057 - - 30.57 L o
L Bore discontinued at 30.57m L
[ - target depth reached
F8 [ 31 31
L3 32 32
F3I33 33
F34 34
53 :-35 :—35
3136 36
F337 37
3138 38
H5 39 -39
RIG: Bobcat DRILLER: Ground Test LOGGED: ECB CASING: HWT to 2.5m

TYPE OF BORING:  Diatube to 0.1m, Solid flight augering to 2.5m, NMLC Coring to 30.57m
WATER OBSERVATIONS: Free groundwater observed at 2.0m.
REMARKS: Groundwater well installed to 30.1m. Screen 18.1m - 30.1m. Solid PVC 0.1m-18.1m. Sand to 17.3m. Bentonite to 3.3m. Backfill to 0.1m.

SAMPLING & IN SITU TESTING LEGEND
G D

Gas sample PI Photo ionisation detector (ppm)
Piston sample PL(A) Point load axial test Is(50) (MPa)

Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa ou as ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

Wate S Standard tration test 5 &
Water lovel V  Shearvane (Pay Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

"V sCT




BORE: BH103 PROJECT: 86645.03 MAY 2023
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BORE: BH103 PROJECT: 86645.03 MAY 2023
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13.0 - 17.0m

PROJECT: 86645.03 MAY 2023

17.0 = 22.0m




BORE: BH103 PROJECT: 86645.03 MAY 2023
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22.0 = 27.0m

BORE: BH103 PROJECT: 86645.03 MAY 2023
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BOREHOLE LOG

CLIENT: Deicorp Pty Ltd SURFACE LEVEL: 93.6 m AHD BORE No: BH104

PROJECT: Fiveways Crows Nest EASTING: 333577 PROJECT No: 86645.03

LOCATION: Pacific Highway, Alexander St, Falcon St, NORTHING: 6255452.5 DATE: 17 - 19/5/2023
Crows Nest DIP/AZIMUTH: 90°/-- SHEET 1 OF 2

Degree of

Weathering |- Fracture Discontinuities Sampling & In Situ Testing

Spacing
(m) B - Bedding J - Joint
S - Shear F - Fault

Description

Depth
of
(m)
Strata 5EZ3vs
0.1~ CONCRETE: 100mm thick
0.25 \FILL/GRAVEL: sub-angular /'

RL
Water

a Test Results
| &

5
10
Type
Core
Rec. %

Comments

[

bluemetal gravel, grey, with plastic
fines, moist

Silty CLAY CI: medium plasticity,

3 pale grey, grey and red, trace

1 non-plastic fines, w~PL, apparently
hard, extremely weathered shale
SHALE: brown, thinly laminated,
very low strength, highly weathered
then slightly weathered, fractured,
Ashfield Shale

Unless otherwise stated,
all disconformities are
bedding, 0-5°, pl, sm or
ro, cln or cly vn or fe stn

S
I
|
|
|
|
|
|
|
|

—f——— — — — — —0.0!

1.45m: BO°, pl, sm, cly
ctg 10mm PL(A) = <0.1
™-1.72m: BO®, pl, sm, cly
ctg 10mm

.92m: Cs 80mm
\“Z 05-2.16m: 5x BO°, pl,

he, fe stn
\2.19m: Cs 20mm PL(A) = <0.1
2.33m: BO®, pl, sm, cly C | 100
ctg 3mm
.43m: J50°, pl, sm, cln
.51m: J45°, pl, sm, fg
.61m: Fg 50mm
N-2.81m: J30°, pl, sm, fg
L20mm
L3.22m: Cs 50mm PL(A) = <0.1
3.29m: BO°, pl, sm, cly
ctg 10mm
-3.32m: J50°, pl, sm, cln
3.41m: Cs 70mm
3.38-3.48m: J70-80°, pl,
sm, cly ctg 10mm
{3.5—3.56m: 2xJ30°, pl, PL(A) = <0.1

3
S
I
|
|
|
|
|
|
|
]
|
|
|
|
|
|
|
|
|

———
T ..

sm, ctg 10mm

3.58m: B0, pl, sm, cly
\_ctg 10mm C |76
3.70-4.16m: 3x J70-80°, PL(A) = <0.1
pl, sm, cin
L4.23m: Cs 40mm
4.88-5.06m: J70-80°, pl,
sm, cln

17-05-23 i

:
|
|
|
|
|
|
|
]
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1

T
91

5.12

SHALE: brown, thinly laminated,
very low strength, highly weathered |
bt then slightly weathered, fractured,

[8f 561 Ashfield Shale

490mm
5.61-5.83m: Cz 220mm
5.93-6.83m: 5x J30-55°,

pl, sm, cln PL(A) = <0.1

5.08m: J70°, pl, sm, cln
\5.12m: CORE LOSS:

Below 6.42m: very low to low

6.89m: J80-90°, ir, sm,
cln c
6.96m: BO°, pl, sm, cly
ctg 10mm PL(A) =0.1
7.17m: J90°, pl, sm, cln
7.37-7.41m: 2x Ds
20-30mm

7.19-7.82m: 3x J30-50°,
Lpl, sm, cln

7.89m: Cs 20mm

8m: BO®, pl, sm, cly ctg
10mm

L8.04m: Ds 20mm
8.27m: CORE LOSS:

=

—

8.27 PL(A) = <0.1

8.41

Below 8.41m: fresh

.\ 140mm
\8.44-8.57m: 3x 45-60°,
l

8.71m: J60°, pl ,sm, cIn

{pl, sm, cln c
8.78-9.11m: J70-80°, pl,

\_gm, cln
.09-9.15m: 2xJ25-40°,
'H_gl, sm, cin

.33m: B0®, pl, sm, cly

RIG: Bobcat DRILLER: Ground Test LOGGED: ECB CASING: HWT to 1.3m
TYPE OF BORING:  Diatube to 0.1m, Solid flight augering to 1.3m, NMLC Coring to 18.85m

WATER OBSERVATIONS: No free groundwater observed

REMARKS: Groundwater well installed to 18.8m. Screen 6.8m - 18.8m. Solid PVC 0.1m - 6.8m. Sand to 5.8m. Bentonite to 0.5m.

o

10.0 |

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample Photo ionisation detector (ppm)
B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa ou as ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

BLK Block sample
C  Core driling Wat B Pocket p ometer (kb
ater seej [anaar enetration tes & &
Water lovel V  Shearvane (Pa) Geotechnics | Environment | Groundwater

“wVSCUO

D  Disturbed sample
E  Environmental sample




BOREHOLE LOG

CLIENT: Deicorp Pty Ltd SURFACE LEVEL: 93.6 m AHD BORE No: BH104
PROJECT: Fiveways Crows Nest EASTING: 333577 PROJECT No: 86645.03
LOCATION: Pacific Highway, Alexander St, Falcon St, NORTHING: 6255452.5 DATE: 17 - 19/5/2023
Crows Nest DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description Vl\:/)gagtﬁa;i%f _ _| Fracture Discontinuities Sampling & In Situ Testing
—| Depth f ? £| Spacing ® Test Results
Z| (m) o) 5%’ B - Bedding J - Joint L g‘; 8\° 2
5 S 3
Strata 5 % % % o E S - Shear F - Fault = O & X Comments
SHALE: dark grey, thinly laminated, [ T T T B ctg 5mm
very low to low strength, fresh, I 40-9.49m: 4x J20-30°, |
fragmented to fractured, Ashfield |11 plﬁn?;' 7C‘|tn Clav band
Lt 10.48| |Shale —— .47-9.74m: Clay ban
(80 1059 lat 10.03m: tuff layer, 10mm TT1 T 270mm ]
[ [ ’ ’ Yer, [ L9.77m:J40°, pl, sm, cln
L L9.8—10.47m: Clay band
114405 2% Ml 670mm
[ 10.48m: CORE LOSS:
1] [} 110mm
[ [ | pl-10.58m: J30°, pl, sm, cly
Lol 11 I [|Lste 20mm PL(A) = <0.1
L H Below 11.6m: medium strength |11 | 10.69-11.18m: 7x
|1 | \-20—40", pl, sm, cln
L12 L] | 11m: CORE LOSS:
L1 | .‘\_50mm PL(A)= 0.3
11.2-11.64m: 6x
1] | J60-70°, pl, sm, cln, 2x
[T L1 «4 | e
r=[ [ 1] | [f11.36-11.59m: J30-40°, ||
" B |
L 1] [ {|11.72m: Cs 60mm L PL(A) = 0.4
[ 13 B30 S TsTONE: pale grey, thickly |11 | |[11.89-12.16m: 3x PL(A)=0.4
laminated, medium strength, fresh, |11 - | 1252;5“ gs'; Zg]mrcrlln
F T fractured, Mittagong Formation |11 1T 1 | [}4235m: Fg 40mm
L3t 1] R 12.4m: J30°, pl ,sm, cIn
[ [ 1375 . [1 bt | |F12.45-12 56m: Ds
[ "1 SANDSTONE: fine grained, grey 1] T | L110mm C
L 14 and pale grey, very thinly |1l . 12.58-12.7m: 2x PL(A)=24
r cross-bedded, medium to high |1 R | J70-80°, pl, sm, cn
strength, fresh, fractured, [1 ] Lo b 13.25-13.35m: Clay
Hawkesbury Sandstone (1] I \_band100mm
[ L1 Tl 13.74m: Fg 20mm
L[ 1] ||| N\ 14.52-14.79m: Cz
[ 15 11 [ 11T 1)l [\270mm PL(A) = 0.7
111 [ 14.74m: B15°, pl, sm,
|11 [ Il Il | cbsvn
|11 R | C
[ |11 [ | PL(A)=1.2
[~ 1577 111 1 Il 15.59-15.64m: Cz
[ “"| SANDSTONE: fine to medium [T [T [T\ 150mm )
-16 grained, grey and pale grey, | |0 I Eozm CORELOSS:
[ cross-bedded, high strength, fresh, | |
16.22 unbroken, Hawkesbury Sandstone T TT11 1T 1
L[ T [
FeF T [
[ [ T [
T [ PL(A) = 1.1
C1 RN L1l ®
L1 =TT | 17.16-17.19m: 3x B15°,
T [ 11 I} plhe
[of T I 11l C | 100
[~[ 1 I 11l
T I 11l
L 18 T I 11l PL(A)=1.3
T I 11l
Below 18.2m: coarse grained 1 I 11l
[ T I 11l
Her T I 11l
[ [ T I 11l
PL(A) = 1.1
_1918'85 Bore discontinued at 18.85m FrrT Tt
- target depth reached : : : : : : H H
T I 11l
rol T I 11l
I~[ T I 11l
T I 11l
[ L1111
RIG: Bobcat DRILLER: Ground Test LOGGED: ECB CASING: HWT to 1.3m

TYPE OF BORING:  Diatube to 0.1m, Solid flight augering to 1.3m, NMLC Coring to 18.85m
WATER OBSERVATIONS: No free groundwater observed
REMARKS: Groundwater well installed to 18.8m. Screen 6.8m - 18.8m. Solid PVC 0.1m - 6.8m. Sand to 5.8m. Bentonite to 0.5m.

SAMPLING & IN SITU TESTING LEGEND
G D

Gas sample PI Photo ionisation detector (ppm)
Piston sample PL(A) Point load axial test Is(50) (MPa)

Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa ou as ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

Wate S Standard tration test 5 &
Water lovel V  Shearvane (Pay Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

"V sCT




BOREHOLE LOG

CLIENT: Deicorp Pty Ltd SURFACE LEVEL: 93.6 m AHD BORE No: BH104
PROJECT: Fiveways Crows Nest EASTING: 333577 PROJECT No: 86645.03
LOCATION: Pacific Highway, Alexander St, Falcon St, NORTHING: 6255452.5 DATE: 17 - 19/5/2023
Crows Nest DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description o Sampling & In Situ Testing Well
_i| Depth £9 P 2 c .
2| (m) of g9 % g e Results & g onstruction
Strata o Flol| 8 Comments Details
0.1~ CONCRETE: 100mm thick DQJ AL 02 Gatic cover %
0-25M\ FILL/GRAVEL: sub-angular bluemetal gravel, grey, with E_ 03
plastic fines, moist E | 04
8 . . L 0.5
Silty CLAY CI: medium plasticity, pale grey, grey and red, L )
[ trace non-plastic fines, w~PL, apparently hard, extremely [ Blank pipe
L1 weathered shale [ 0.0-6.8m
13 _ _ _ 13 i
SHALE: brown, thinly laminated, very low strength, highly r
[l weathered then slightly weathered, fractured, Ashfield [
2L Shale 1.67 PL(A) = <0.1 [
[, 2
L[ 248 PL(A) = <0.1
L5t c
i 3 Bentonite 3.7-5.8m ——=
Lol 3.58 PL(A) = <0.1 I
i 387 [
-a -4
L[ 447 PL(A) = <0.1 A A
[3r g1
L 9 [
L c <L
= 512 5.04 PL(A) = <0.1 5
[ ) SHALE: brown, thinly laminated, very low strength, highly [
L weathered then slightly weathered, fractured, Ashfield
ol Shale
[8[ 561 L
[ 5.87 I Eﬁ 'fé
6 -6 ;’0 i
I I b0 O
I Lol [o
6.42 PL(A) = <0.1 i O[O
[l Below 6.42m: very low to low [ ) [
[l L O O
L i Lol —Fo
7 7 BN
c =0y
7.39 PL(A) = 0.1 I A=A
! [ E
[l L A
[ [ Lo|=ho
8.27 8.26 PL(A) = <0.1 [ Lg = LS
F 8.41 8.41 r L =]
[l Below 8.41m: fresh r "g:%())
[l =0y
[ Lo|=ko
Lo Lo ';0 = ';0
- Lo|=ho
C "0 - Qe
Lo|=ko
L "0 - Qe
=3 o|=bo
F o+ "0 - Qe
[ o|=bo
10.0 LN
RIG: Bobcat DRILLER: Ground Test LOGGED: ECB CASING: HWT to 1.3m

TYPE OF BORING:  Diatube to 0.1m, Solid flight augering to 1.3m, NMLC Coring to 18.85m
WATER OBSERVATIONS: No free groundwater observed
REMARKS: Groundwater well installed to 18.8m. Screen 6.8m - 18.8m. Solid PVC 0.1m - 6.8m. Sand to 5.8m. Bentonite to 0.5m.

SAMPLING & IN SITU TESTING LEGEND
G D

Gas sample PI Photo ionisation detector (ppm)
Piston sample PL(A) Point load axial test Is(50) (MPa)

Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa ou as ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

Wate S Standard tration test 5 &
Water lovel V  Shearvane (Pay Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

"V sCT




BOREHOLE LOG

CLIENT: Deicorp Pty Ltd SURFACE LEVEL: 93.6 m AHD BORE No: BH104
PROJECT: Fiveways Crows Nest EASTING: 333577 PROJECT No: 86645.03
LOCATION: Pacific Highway, Alexander St, Falcon St, NORTHING: 6255452.5 DATE: 17 - 19/5/2023
Crows Nest DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description Sampling & In Situ Testing Well
_i| Depth ) g .
2| (m) of % %_ e Results & g Construction
Strata Flol| 8 Comments Details
SHALE: dark grey, thinly laminated, very low to low 1\651\6
strength, fresh, fragmented to fractured, Ashfield Shale c KoY o Ko}
1048 At10.03m: tuff layer, 10mm ;0: ;0
L[ . Ko} B )
F3r  10.59] 10.6 O =[O
el bol=[o
I (s
11 -11 D= [
10s geE
Lo|=bo
LO=(0
Lol 11.52 PL(A) = <0.1 (1=
! Below 11.6m: medium strength lg = Lg
A AR
12 12 X
12.1 PL(A) = 0.3 ‘2% = ’.%
Gravel 5.8-18.8m ——-{%g f%
[l 3| =hR
Rt 12.67 o Oy = o0
c Machine slotted - [0
[ 13 13.0 12.96 PL(A) = 0.4 [ 43 PVC screen e
- SILTSTONE: pale grey, thickly laminated, medium 13.0 PL(A)=0.4 L 68188, rR=1R
strength, fresh, fractured, Mittagong Formation [ =t
=LY
8
[ [ 1375 - e} R
SANDSTONE: fine grained, grey and pale grey, very g;% = .,(03
F14 thinly cross-bedded, medium to high strength, fresh, 13.97 PL(A) =24 F14 XY
fractured, Hawkesbury Sandstone Lo =kO
Lol=[o
L[ RN
Lol 14.58 R
=L RN
Lol=Fo
15 14.96 PL(A) = 0.7 [ 15 S
Lol=Fo
RN
c e
LI 15.48 PL(A)=1.2 bO—EC
Lot bO|—pO
L[ 1577 - - xE
SANDSTONE: fine to medium grained, grey and pale :;% = .,(03
16 grey, cross-bedded, high strength, fresh, unbroken, 16 o 4=Pe
16.20| Hawkesbury Sandstone 1622 A = A
Lol=Fo
L[ SR
ol Lo|=fo
S RN
Lol=Fo
L17 16.95 PL(A) =11 L7 Oy
Lol=Fo
b Y=L O
Lol=Fo
L[ c RN
_2 L :0 = 00
[T RN
Lol=Fo
[ 1s 17.96 PL(A) =13 [1s A A
Lol=Fo
Below 18.2m: coarse grained ',',2 = ';‘03
L[ =k
L B
18.85 18.81 PL(A) = 1.1 End cap =k
19 Bore discontinued at 18.85m 18.85 [ 1o
- target depth reached
Ll
RIG: Bobcat DRILLER: Ground Test LOGGED: ECB CASING: HWT to 1.3m

TYPE OF BORING:

WATER OBSERVATIONS: No free groundwater observed

Diatube to 0.1m, Solid flight augering to 1.3m, NMLC Coring to 18.85m

REMARKS: Groundwater well installed to 18.8m. Screen 6.8m - 18.8m. Solid PVC 0.1m - 6.8m. Sand to 5.8m. Bentonite to 0.5m.

SAMPLING
A Auger sample G
B Bulk sample
BLK Block sample
C  Core driling
D  Disturbed sample
E  Environmental sample

"V sCT

& IN SITU TESTING LEGEND
D

Gas sample

Piston sample

Tube sample (x mm dia.)
Water sample

Water seep

Water level

PI Photo ionisation detector (ppm)
PL(A) Point load axial test Is(50) (MPa)
PL(D) Point load diametral test Is(50) (MPa
pp  Pocket penetrometer (kPa)

S Standard penetration test

\ Shear vane (kPa)

K

Douglas Partners

Geotechnics | Environment | Groundwater
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BOREHOLE LOG

CLIENT: Deicorp Pty Ltd SURFACE LEVEL: 98.1 m AHD BORE No: BH105
PROJECT: Fiveways Crows Nest EASTING: 333534.6 PROJECT No: 86645.03
LOCATION: Pacific Highway, Alexander St, Falcon St, NORTHING: 6255480 DATE: 31/5 - 6/6/2023
Crows Nest DIP/AZIMUTH: 90°/-- SHEET 1 OF 3
I Degree of Rock . P . . -
Description Wea?thering o Strength | = Fractyre Discontinuities Sampling & In Situ Testing
4| Depth SgrTerT T g | Seacing S Test Results
Z| (m) of cS:3 g 258 (m) B - Bedding J - Joint 2 1eta o
Strat z 0] BIQI;I%IIIIEI%EF wo 29 S - Shear F - Fault |2‘ 8 8 8"\ &
rata E2230k zl8lsI2IZlels| |2 35 82 4 Comments
=] 0.027] FLOORBOARDS: wooden flooring, I FTTrTTi 1T T
[ 20mm | I (R
. | Tl I 11l
0.5 —OID: 480mm | RERRER I e
FILL/Gravelly Silty SAND: fing, pale | | NERRE AR \_E
grey, angular concrete and brick I NEEEE TN
0.9h gravel, non-plastic fines, with I BEEEN I A
[ concrete cobbles, wood fragments, I NEEEE A Ip—
[7[ metal sheeting, plastic, fluorescent | REERE T
lights, brick and wire, dry, apparently, | RERRE IR A
loose AN
Silty CLAY (CL): low plasticity, : : : : : : : : H H
orange-brown, non-plastic fines, I ERERN R
L Lo trace gravel, w < PL, apparently stiff,
| I
L[ elow 1.2m: red and pale grey, with | REERE RN
|ronstonegr.avel | NEEEE A
Below 2.5m: extremely weathered I I I I I I I I I I I I
shale | NERRER NI
| Tl I 11l
]
F&F | Tl I 11l
[ [ | FErrrd I
| Tl I 11l
36 | Ll Ll L1l 11
SHALE: dark grey and mottled | B RN [ | 3.68m: BO®, pl, sm, fe
i orange, thinly laminated, very low to | B EEEN 11 \stn C [100( 62 PL(A) = 0.1
.. low strength, highly weathered then | | 111 1 b . RO° ’
<4 ; 3.75m: B0®, pl, sm, fe
3 moderately weathered, highy g \stn cly ctg 10mm
L s fractured, Ashfield Shale - 4.1m: CORE LOSS:
[ : | | N |11 | 270mm PL(A) =01
i |1 Id L1l |11 |
L |1 i |1l |
o I || | 4.86m: J60°, pl,sm,cin | C | 82 [ 80| piia)=<01
Lol Below 5.0m: pale to dark grey, |1 grrrr|el gl 489m2J40°, pl, sm, cin
[ [ slightly weathered (. 11T gl T 1] 91m:BO, pl, sm, cly vn
i (1] CPrrreggl o g?gm;jg;iog;msm an
- i T I
[ 5.46m: B, pl, sm, cly ctg PL(A) = 0.1
L |11 I |11 I [15mm
L Lg ) |11 P [ 11 Yl |t5.49m: Ds 30mm
e Below 6.0m: fresh EEER | L s dsst g, s in
- T I | I 11m2J40°,P|,DSmyC|n ¢ | 100! 61
[ T i [ I -20-6.30m: J60°, pl,
r T i [ I SrggrcrllnMO"plsmcln
[ T i | I
[ [t .35m: Fg 30mm
L, Pl E=g g i ;F] I A 2om: Fg 40mm PL(A) = <0.1
[T N (= NN N I_I.l Il H6.52-6.77m: 2x J40°, pl,
r FET == (I [ Hsm,cln
R | e N I .83m: Cs 30mm
[ ¥ | et BB RN D:O—II -89m: J40°, pl, sm, cln
T I [ 11 || []7-1m:J30°% pl, sm, cn
R | N R N 7.12m: Cs 30mm PL(A) =0.1
7.22m: J40°, pl, sm, cn C [100]| 63
L L8 T I | I \33752mFg190mm
i LErnd e b I 1790-7.97m: 2x Jase, p,
T I |1l I [l sm, cin
1 I [ 11§ [F8m:J30° pl, sm, cly vn PL(A)=0.1
T I (I | [}8.09m: Cs 20mm
T I (I | \321m130°,Ply5myC|y
i T I 1l | I 8.66m: Fg 30mm
(ol T i | I 8.86m: BO®, pl, sm, cly
L T i [ I ‘
tg 20
RN e e AL 1 e Bom: v60e, pr, sm,an | © | 190 52
T i [ TTL |1 {}'8.95-9.14m: J60-70°, pl, PL(A) = <0.1
T i [ 11T (Asm,cln
T i (R RN .23m: J75°, pl, sm, cln
10.0 [N 1 I [N BN .3m: BO®, pl, sm, cly
RIG: Geo 205 DRILLER: Ground Test LOGGED: ECB CASING: PVC to 3.4m

TYPE OF BORING:  Diatube to 0.02m, Solid flight augering to 1.5m, Wash boring to 3.6m, NMLC coring to 23.31m
WATER OBSERVATIONS: No free groundwater observed
REMARKS: Groundwater well installed to 23.3m. Screen 11.3m - 22.3m. Solid PVC 0.5m - 11.3m. Sand to 10.3m. Bentonite to 0.5m.

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample Photo ionisation detector (ppm)
B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa ou as ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

BLK Block sample
C  Core driling Wat B Pocket p ometer (kb
ater seej [anaar enetration tes & &
Water lovel V  Shearvane (Pa) Geotechnics | Environment | Groundwater

“wVSCUO

D  Disturbed sample
E  Environmental sample




CLIENT:

PROJECT:
LOCATION:

Deicorp Pty Ltd
Fiveways Crows Nest

Crows Nest

BOREHOLE LOG

SURFACE LEVEL: 98.1 m AHD

Pacific Highway, Alexander St, Falcon St,

EASTING:

333534.6

NORTHING: 6255480

DIP/AZIMUTH:

90°/--

BORE No: BH105
PROJECT No: 86645.03
DATE: 31/5 - 6/6/2023
SHEET 2 OF 3

Depth
(m)

RL

Description
of
Strata

Degree of
Weathering |-

| very High|

Ex High

Fracture
Spacing
(m)

Water

0.01

0!

1
—0.50

Discontinuities

Sampling & In Situ Testing

B - Bedding J - Joint
S - Shear F - Fault

a Test Results

g
o

Core
Rec. %

Comments

10.24

81

17.41

17.9

20,0

SHALE: pale to dark grey, thinly
laminated, very low to low
strength,fresh, highy fractured,
Ashfield Shale

Below 11.5m: low strength, slightly
fractured

Below 12.5m: medium and high
strength

Between 14.67 and 14.77m: pyrite
inclusions

SILTSTONE: grey, thickly
laminated, medium strength, fresh,
fractured, Mittagong Formation

SANDSTONE: fine to medium
grained, pale grey and grey, thinly
cross-bedded, with siltstone
laminations (40%), medium to high
and high strength, fresh, slightly
fractured then unbroken,
Hawkesbury Sandstone

ctg 10mm

9.38m: J55°, pl, sm, cIn
41m: B0, pl, sm, cly

cn
L9.57m: J50°, pl, sm, cIn
P.82m: J90°, pl, sm, cln
10.06m: J60°, pl, sm,
Mcln
L10.11m: Ds 50mm
(] 10.19m: CORE LOSS:
L50mm
L10.28m: Cs 30mm
10.86m: Fg 20mm
1 10.98m: BO®, pl, sm, cly
ctg 5mm
11.06-11.12m: 2x J30°,
Lpl, sm, cln

11.25m: J50°, pl, sm,

cln

k11.41m: J30°, pl, sm, fg
11.48m: BO®, pl, sm, cly
Lctg 5mm
11.50-11.60m: 4x J30°,
Lir, sm, cln

11.76m: J50°, pl, sm,

——

cln
11.84-11.94m: J70°, pl,
Lsm, cln
12.52m: J30°, pl, he
*13.35-13.74m: 3x
J35-55° pl, sm, cln
14.04m: J45°, pl, sm,
cln
14.23m: J30°, pl, he
14.23-14.28m: 2x J30°,
pl, he
14.31m: J85°, pl, p he
14.33m: J50°, pl, sm,
cln
14.45-14.49m: 2x
LJ20—30°, pl, sm, cln, fg
14.68m: J40°, pl, sm,
Lcln
14.74m: F40°, pl, sm,
l leickenside,
14.84m: J25°, pl, sm,
Lcln
14.94-15.08m: J75°, pl,
Lsm, cln
15.08m: BO®, pl, sm, cly
Lctg 2mm
15.11m: J10°, pl, sm,
wcln
15.36m: J25°, pl, sm,
{cln
15.55m: J20°, pl, sm,
Lcln
15.98m: J30°, pl, sm,
cln
17.06m: BO®, pl, sm, cly
Lvn
17.27m: J60°, pl, sm, cly
vn
17.36m: J30°, pl, sm,
cln
17.45-17.52m:
Flickensides

17.57m: Fg 40mm
17.64m: BO®, pl, sm, cly
vn
[17.7m: Fg 50mm
} 17.76-17.88m: J85°, pl,
Lsm, cln, p he

18.18m: J20°, pl, sm,

0| Type

100| 52

PL(A) = <0.1

55

PL(A) = 0.2

PL(A) = 0.1

C |100| 91

PL(A) = 0.7
PL(A) = 1

PL(A) = 1.7

C |100| 57

PL(A) = 1.5

C |100| 27

Cc |100| 86 | PL(A)=0.6

PL(A) = 0.5

C |100| 65

PL(A) = 0.4

PL(A) = 1

C |100| 75

PL(A) = 0.4

PL(A)=1.3

C |100| 76

RIG: Geo 205
TYPE OF BORING:

DRILLER: Ground Test
Diatube to 0.02m, Solid flight augering to 1.5m, Wash boring to 3.6m, NMLC coring to 23.31m

WATER OBSERVATIONS: No free groundwater observed
REMARKS: Groundwater well installed to 23.3m. Screen 11.3m - 22.3m. Solid PVC 0.5m - 11.3m. Sand to 10.3m. Bentonite to 0.5m.

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

SAMPLING
G Gas sample

Piston sample

Tube sample (x mm dia.)

Water sample

Water seep

Water level

"V sCT

& IN SITU TESTING LEGEND
D

PI Photo ionisation detector (ppm)
PL(A) Point load axial test Is(50) (MPa)
PL(D) Point load diametral test Is(50) (MPa
pp  Pocket penetrometer (kPa)

S Standard penetration test

\ Shear vane (kPa)

LOGGED: ECB

K

CASING: PVC to 3.4m

Douglas Partners

Geotechnics | Environment | Groundwater




BOREHOLE LOG

CLIENT: Deicorp Pty Ltd SURFACE LEVEL: 98.1 m AHD BORE No: BH105
PROJECT: Fiveways Crows Nest EASTING: 333534.6 PROJECT No: 86645.03
LOCATION: Pacific Highway, Alexander St, Falcon St, NORTHING: 6255480 DATE: 31/5 - 6/6/2023
Crows Nest DIP/AZIMUTH: 90°/-- SHEET 3 OF 3
o Degree of . . - - -
Description Wez?thering | . I;raacérr:e Discontinuities Sampling & In Situ Testing
—| Depth of £| spacing ) . o |o= Test Results
4 (m) _.5; (m) B - Bedding J - Joint g gdga\" 2
Strata 5%%%&32 E g go §§ S - Shear F - Fault [ O& 4 Comments
[l SANDSTONE: refer above FTTTTI T TTLIT Thein
Fot (RN [ N w‘18.19m:J55°, pl, sm,
T [ 1 | [feln _
T (I 18.39m: Fg 50mm C |100| 76 | PL(A)=0.7
20.6 - g q [18.62m: J40°, pl, ro, cln
SANDSTONE: medium grained, NN LT 8 76m: Boe, pi. o cly

i pale grey, cross-bedded, trace : : : : : : H H v PLA = 15
| L siltstone laminations, high strength, | . RA° =1.
-',:-21 fresh, unbroken, Hawkesbury 1 I 1%7170%}50,;»,ro, cly
[ Sandstone 10 [ 11 11 J18.81m: J30°, pl, ro, cin

elow 20.61m: minor siltstone [ [ 11 I §19.03m: BO®, pl, ro, cly
laminations LT Lol {vn C | 100|100
1110 1 19.52m: J20°, pl, sm,

i LEr Lorrtl {(122;192 1 J60°, pl-i PL(A)=1.3
o[ 2 EREN I {Cly-ang‘-f; > pHIn fo, -t
I Lrrnd Lo 1l 20.13m: J60°, pl-ir, ro,

T [ 11 1 Yen
T 11l 0.54m: Fg and Cly
10 [ 1l ||| 8mm
i Bl ° || ree
L PL(A) = 1.1
o[ 2 BRRN NI
I P I LI [ PL(A) =14
Bore discontinued at 23.31m [ [
- target depth reached 1 I 11l
T I 11l

I T I 11l
LL[24 1 I 11l
[~[ 1 I 11l

T I 11l
T I 11l
T I 11l

' i Bl
Lol 2 NERN RN
[ T I 11l

T I 11l
T I 11l
T I 11l

I T I
L [26 T I 11l
I~ T I

T I 11l
T I 11l
T I 11l
T I 11l

i T I 11l
l,:.'27 1 I 11l

i T I 11l

T I 11l
T I 11l
T I 11l

i T I 11l
L [og 1 I 11l
[=r T I 11l

T I 11l
T I 11l
T I 11l
T I 11l

3 T I 11l
18_'29 T I 11l
- T I 11l

T I 11l
T I 11l
T I 11l
T I 11l
[ L1l 11
RIG: Geo 205 DRILLER: Ground Test LOGGED: ECB CASING: PVC to 3.4m

TYPE OF BORING:  Diatube to 0.02m, Solid flight augering to 1.5m, Wash boring to 3.6m, NMLC coring to 23.31m
WATER OBSERVATIONS: No free groundwater observed
REMARKS: Groundwater well installed to 23.3m. Screen 11.3m - 22.3m. Solid PVC 0.5m - 11.3m. Sand to 10.3m. Bentonite to 0.5m.

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample Photo ionisation detector (ppm)
B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa ou as ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

BLK Block sample
C  Core driling wat B Pocket p ometer (kb
ater seej [anaar enetration tes & &
Wator lovel V  Shearvane (Pa) Geotechnics | Environment | Groundwater

“wVSCUO

D  Disturbed sample
E  Environmental sample




BOREHOLE LOG

CLIENT: Deicorp Pty Ltd SURFACE LEVEL: 98.1 m AHD BORE No: BH105
PROJECT: Fiveways Crows Nest EASTING: 333534.6 PROJECT No: 86645.03
LOCATION: Pacific Highway, Alexander St, Falcon St, NORTHING: 6255480 DATE: 31/5 - 6/6/2023
Crows Nest DIP/AZIMUTH: 90°/-- SHEET 1 OF 3
Description © Sampling & In Situ Testing _ Well
_i| Depth s ) L .
2| (m) of a9 % %_ e Results & g Construction
Strata o Flol| 8 Comments Details
gl 002 _\FLOORBOARDS: wooden flooring, 20mm /
VOID: 480mm L
0.5 . - T
FILL/Gravelly Silty SAND: fine, pale grey, angular E 82 L Stopcock
concrete and brick gravel, non-plastic fines, with concrete [ Blank pi
. L pipe
3 0.9~ cobbles, wood fragments, metal sheeting, plastic, 2 09 b 0.0-11.31m
[ 1 fluorescent lights, brick and wire, dry, apparently loose / g 1.0 1
[ [ Silty CLAY (CL): low plasticity, orange-brown, non-plastic : : 13 [
fines, trace gravel, w < PL, apparently stiff, residual A A 3
Below 1.2m: red and pale grey, with ironstone gravel A 15 I
v i
L k2 V4! Lo
81 % i
4! 3
4! I
Below 2.5m: extremely weathered shale v i
4! L
[ Ls : : L5
[ [ 4! [
4 i
3.6 L/ 3.6 L
SHALE: dark grey and mottled orange, thinly laminated, r
L very low to low strength, highly weathered then C | 388 PL(A) = 0.1 [
<4 moderately weathered, highy fractured, Ashfield Shale a1 -4
T — 4.43 PL(A)=0.1 i
[ s [
[ [ [— 494 PL(A) = <0.1 [ s
=3 Below 5.0m: pale to dark grey, slightly weathered I— ! 3
F b |— o [
L . VA
F - St Bentonite —1=
[ - - 56 g [ 05106m
[ F- 5.77 PL(A) =0.1 [
6 = o
rsr Below 6.0m: fresh I i
i — c i
_ [, - 6.94 PL(A) = <0.1 [,
Lor F- 7.15 i
= 7.77 PL(A) = 0.1 I
- C L
[of 8 - 8
8.42 PL(A) = 0.1
- 8.62 i
rre Lo
Lt C
9.49 PL(A) = <0.1
10.0
RIG: Geo 205 DRILLER: Ground Test LOGGED: ECB CASING: PVC to 3.4m

TYPE OF BORING:  Diatube to 0.02m, Solid flight augering to 1.5m, Wash boring to 3.6m, NMLC coring to 23.31m
WATER OBSERVATIONS: No free groundwater observed
REMARKS: Groundwater well installed to 23.3m. Screen 11.3m - 22.3m. Solid PVC 0.5m - 11.3m. Sand to 10.3m. Bentonite to 0.5m.

SAMPLING & IN SITU TESTING LEGEND
G D

Gas sample PI Photo ionisation detector (ppm)
Piston sample PL(A) Point load axial test Is(50) (MPa)

Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa ou as ar ners
Water sample Pocket penetrometer (kPa) ‘ '

pp
Geotechnics | Environment | Groundwater

Water seep S Standard penetration test
Water level \ Shear vane (kPa)

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

"V sCT




BOREHOLE LOG

CLIENT: Deicorp Pty Ltd SURFACE LEVEL: 98.1 m AHD BORE No: BH105
PROJECT: Fiveways Crows Nest EASTING: 333534.6 PROJECT No: 86645.03
LOCATION: Pacific Highway, Alexander St, Falcon St, NORTHING: 6255480 DATE: 31/5 - 6/6/2023
Crows Nest DIP/AZIMUTH: 90°/-- SHEET 2 OF 3
Dot Description Sampling & In Situ Testing . Well
= (?r?; of 9| g é Results & g Construction
Strata =8 & Comments Details
M3 SHALE: pale to dark grey, thinly laminated, very low to low C
[ [ 10.24| strength,fresh, highy fractured, Ashfield Shale 10.19 34 4
0 [0
10.51 PL(A) = <0.1 Bl
20 O
R 1R
C r o s
N a kS
[l 0 QY
L1 —fo
11.42 PL(A)=0.2 00
Below 11.5m: low strength, slightly fractured 167 o_% = _%
11.81 PL(A)=0.1 Bl
[ Ly - 12 RN
LSt bO|=pO
[=L R
NE
C L0yl
Below 12.5m: medium and high strength s} :f?)
12.78 PL(A)=0.7 21— X
SE 130 PL(A) = 1 L13 5 5);(?
A 13.22 sOI=k0)
Lo|=ho
Q=R
Lo |=ko
e
- Lol=o
[ [y c 13.92 PL(A) =17 [ 14 ; :;0
r3r pQ|=pQ
Rl e
Lo1=f%
1453 PL(A) =15 N E;g
Between 14.67 and 14.77m: pyrite inclusions 14.79 b = ;0
C— 1484 QR
L 015 =15 b :;0
Lot LO|=pO
[0 c e
15.44 FRIZER
Lol=to
e
C [15.88 PL(A)=0.6 KoY o e}
[ 16 16 0= o0
[r 16.13 PL(A)=0.5 i Ko} f K
16.31 i S0ZkS
r bO|ZpQ
L e
I Lol=o
[ Gravel =0, E;‘S
[ 47 [, 10:3:23.31m A
r=[ c I s
1741 1740 PL(A) = 04 Machine slotted = ;S
™| SILTSTONE: grey, thickly laminated, medium strength, : A)=0. o oen N
fresh, fractured, Mittagong Formation ;’% - %
17.9 g )
(.18 SANDSTONE: fine to medium grained, pale grey and 1791 -18 ‘Z% = .%
[ grey, thinly cross-bedded, with siltstone laminations KoY o)
(40%), medium to high and high strength, fresh, slightly =0
fractured then unbroken, Hawkesbury Sandstone KoY o e}
1853 PL(A) = 1 OO
C o) = Ko}
e
[ Fro 19.0 PL(A) =04 F19 Ay
.’\. DDQ E OQ
e
19.43 KoY o e}
196 PL(A) =13 S
C bO|=bQ
e
20.0 KoYl e}
RIG: Geo 205 DRILLER: Ground Test LOGGED: ECB CASING: PVC to 3.4m

TYPE OF BORING:

WATER OBSERVATIONS: No free groundwater observed
REMARKS: Groundwater well installed to 23.3m. Screen 11.3m - 22.3m. Solid PVC 0.5m - 11.3m. Sand to 10.3m. Bentonite to 0.5m.

B Bulk sample
C  Core driling

A Auger sample
BLK Block sample

D  Disturbed sample
E  Environmental sample

SAMPLING & IN SITU TESTING LEGEND
G Gas sample PID

Piston sample

Tube sample (x mm dia.)

"V sCT

Photo ionisation detector (ppm)
PL(A) Point load axial test Is(50) (MPa)
PL(D) Point load diametral test Is(50) (MPa

Water sample pp  Pocket penetrometer (kPa)
Water seep S Standard penetration test
Water level \ Shear vane (kPa)

K

Diatube to 0.02m, Solid flight augering to 1.5m, Wash boring to 3.6m, NMLC coring to 23.31m

Douglas Partners

Geotechnics | Environment | Groundwater




BOREHOLE LOG

CLIENT: Deicorp Pty Ltd SURFACE LEVEL: 98.1 m AHD BORE No: BH105
PROJECT: Fiveways Crows Nest EASTING: 333534.6 PROJECT No: 86645.03
LOCATION: Pacific Highway, Alexander St, Falcon St, NORTHING: 6255480 DATE: 31/5 - 6/6/2023
Crows Nest DIP/AZIMUTH: 90°/-- SHEET 3 OF 3
Description © Sampling & In Situ Testing Well
_1| Depth S g .
Z| (m) of &3 2 £ é Results & 5 Construction
Strata o |8 & Comments Details
Fer SANDSTONE: refer above A = Eo)
I~ i ol=[o
Cc |2043 PL(A)=0.7 i LS = ;g
20.6 - - 3 AR
SANDSTONE: medium grained, pale grey, cross-bedded, 3 1=
[ [ trace siltstone laminations, high strength, fresh, unbroken, 20.87 [ AN AR
L2t Hawkesbury Sandstone 20.95 PL(A)=1.5 21 =0
~T Below 20.61m: minor siltstone laminations I s0—k0
Oy = u%
c SEQ
[ N
[ Lo 2195 PL(A) =13 [ oo N ';‘03
jg [ [ :0 E :0
223 i t%g ..%
Lo|=ho
LOI=k 0y
c I bol=ho
[ [os 2295 PL(A) = 1.1 s ‘;2 = ;S
Fe [ AN
23.31 23.26. PL(A) =14, End-eap _Io
Bore discontinued at 23.31m 23.31
- target depth reached
iv :'24 :—24
_ L 27 L 27
io :'28 :—28
icv :'29 :—29
RIG: Geo 205 DRILLER: Ground Test LOGGED: ECB CASING: PVC to 3.4m

TYPE OF BORING:  Diatube to 0.02m, Solid flight augering to 1.5m, Wash boring to 3.6m, NMLC coring to 23.31m
WATER OBSERVATIONS: No free groundwater observed
REMARKS: Groundwater well installed to 23.3m. Screen 11.3m - 22.3m. Solid PVC 0.5m - 11.3m. Sand to 10.3m. Bentonite to 0.5m.

SAMPLING & IN SITU TESTING LEGEND
G D

Gas sample PI Photo ionisation detector (ppm)
Piston sample PL(A) Point load axial test Is(50) (MPa)

Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa ou as ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

Wate S Standard tration test 5 &
Water lovel V  Shearvane (Pay Geotechnics | Environment | Groundwater

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

"V sCT




BORE: BH105 PROJECT: 86645.03 JUNE 2023
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BORE: BH105 PROJECT: 86645.03 JUNE 2023

Project No: — 8664S:03

,EDouglas Partners BH ID: <" Buios o e
Geotec ICS nvironment | roundwaler J o‘ |
A Core Box Nowt =13 or 5 |

|||'|||||'||!u'||||ﬁllll’lllll‘lllll’lllll’lllll‘lﬂ||'|||
o

13.0 - 18.0m

BORE: BH105 PROJECT: 86645.03 JUNE 2023

Project No: — 8664S-03

(]Douglas Partners BHID: #8405
Geotechnics | Environment | Groundwater Depth: = . “ 0— 250m
Core Box No.: — 4 or §

|||'|||||'|||||'|||||'|||||'|l||l'1||n'|l|ll'||hl'[l|n'[lj

18.0 - 23.0m




BORE: BH105 PROJECT: 86645.03 JUNE 2023
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BOREHOLE LOG

CLIENT: Deicorp Pty Ltd SURFACE LEVEL: 96.8 m AHD BORE No: BH106
PROJECT: Fiveways Crows Nest EASTING: 333580 PROJECT No: 86645.03
LOCATION: Pacific Highway, Alexander St, Falcon St, NORTHING: 62255395 DATE: 7 - 15/6/2023
Crows Nest DIP/AZIMUTH: 90°/-- SHEET 1 OF 3
- Degree of Rock ; it ; ; ;
Description Wez?thering e Strength | & I;ra;:ct:yr:'e Discontinuities Sampling & In Situ Testing
5| Depth of S STTer T T T || SPACing . . o |o®|a | TestResults
(m) o EE N B -Bedding - Joint S |5slo=
Strata 52330y |sSIBBEEG 5 85 38| S-Swar PRt P I92)1F | Comments
o] I 20mm fick M B | o
0.25R FILL/CONCRETE: 230mm thick R ] NEEEE A
with steel reinforcement /— R RERRE EREERE
[ L VOID: 750mm NREN FEEETE] {0 T
8 T Tl I 11l
L1 10 _ _ 10 1 I 11
L FILL/Silty SAND: fine to medium, BEEN NEEEN T
brown-grey, with sub-angular to RN RN R E
_Sub-rounded brick, ceramic and BERE NEEER N
:gneousgravel,dry, apparently RN ERERN TR E
M \:°39_ RN PELEEE [ 11l
& 19 t 1.5m: asbestos fragment Ll L1 Ll Ll 1
L, "“[\observed T
[ FILL/GRAVEL: dark grey, T C
sub-angular igneous gravel, dry, 1
25 apparently medium dense T
[ Silty CLAY CL: medium plasticity, I
Lsl brown, with rootlet, w > PL, [
[ [, apparently firm, residual 10l
- I 11l C
Below 3.2m: brown and red mottled Lo
grey, with ironstone gravel, : : : : :
apparently very stiff I
Lgl 7| Siity CLAY CL: medium to high : H H riumaAebalupain
o | Dlstoty palogrey apd ed i 11| (880" bt e
L o ié} I ) » app y N cln orfeostn, cly vn) and
ard, residua | 11l 1l | (J20-60° pl, smihe, cin
TR or fe stn or cly vn)
(N
Ll 11l
For 4.9 PL(A) = <0.1
Ls SHALE: pale grey, grey and pale I : : 4.98m: J75°, pl, sm, cin )
r brown, thinly laminated, very low to ’ ’ TR c 100! 43
low strength, highly weathered_ with I 5.11-5.34m: J65°, pl,
extremely weathered bands, highly Il \sm, fe stn and fg PL(A)=0.4
fractured, Ashfield Shale : : 5.38m: J70°, pl, sm, cln
bt 5.51-5.69m: J70-75°, pl,
= | \_sm,fe stn, cly vn
L6 | 5.73m: J90°, ir, sm, fe
F | stn
5.83m: Cs 70mm
[ I : 5.92m: J70°, pl, sm, fe
stn PL(A)=0.1
Below 6.5m: pale grey and dark | | 102-6.13m: J80-85°. pl C [100]| 85 *
L derately weathered P
[of grey, moderately weathere | | ||sm, fe stn
Fr N .33m: Cs 30mm
7 [ [ .77-6.87m: J80°, pl,
| sm, cln
ll PL(A) = 0.1
I
[ I
Lot 78 1 7.63-7.80m: Fg 170mm
[“l 73| SHALE:dark grey and pale grey, 1|\ = \7'8m: CORE LOSS:
8 th_|n|y Iamlnated,very low strength, I- 1RE \_130mm C | 89| 49
Sllgf:::]ly wgabthegec:] W|rt]r|1 a}n e;drer(r’]ely ol 8.02m: Cs 20mm
Ashfiold Shate | 1111 | 828-8.38m:J60-80°, pl, PLA) =01
| I \sm cln
ol I I 8.57m: Cs %Omm
S8 T T G
L 8.8m: J60°, pl, sm, cIn
[l '] |'8.96m: B5°, pl, he, cly
Il H ctg 5mm c [100]| 57
I 9.04-10.00m: J80°(x2),
[l 08 CG i [\ghsm cly
0| SHALE: refer next page L 67m: Cs 10mm PL(A) = 0.1
RIG: Geo 205 DRILLER: Ground Test LOGGED: ECB/YB CASING: PVC to 1.9m

TYPE OF BORING:

WATER OBSERVATIONS: No free groundwater observed

REMARKS:

100% water loss after 13.45m

D

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling
Disturbed sample

E  Environmental sample

SAMPLING & IN SITU TESTING LEGEND

Gas sample

Piston sample

Tube sample (x mm dia.)
Water sample

Water seep

Water level

“wVSCUE

Photo ionisation detector (ppm)
PL(A) Point load axial test Is(50) (MPa)
PL(D) Point load diametral test Is(50) (MPa
pp  Pocket penetrometer (kPa)
S Standard penetration test
\ Shear vane (kPa)

K

Diatube to 0.25m, Hand auger to 1.9m, NMLC to 3.6m, Wash boring to 4.5m, NMLC to 22.30m

Douglas Partners

Geotechnics | Environment | Groundwater




BOREHOLE LOG

CLIENT: Deicorp Pty Ltd SURFACE LEVEL: 96.8 m AHD BORE No: BH106
PROJECT: Fiveways Crows Nest EASTING: 333580 PROJECT No: 86645.03
LOCATION: Pacific Highway, Alexander St, Falcon St, NORTHING: 62255395 DATE: 7 - 15/6/2023
Crows Nest DIP/AZIMUTH: 90°/-- SHEET 2 OF 3
Description Vl\:/)ggtﬁa;iﬁf _ _| Fracture Discontinuities Sampling & In Situ Testing
_i| Depth . 9 12| Seacing ® Test Results
x (m) [¢) gég B - Bedding J - Joint g go. 8\° 2
E\I oo - - °
Strata 5%%%&& HF 88 S - Shear F - Fault [ O& o Comments
SHALE: dark grey and pale grey, FTTTT TT
thinly laminated, very low to low i I C |100| 57
strength, fresh with extremely L= || R 10.21-10.34m: J70-80°,
weathered bands, fractured, Ashfield Il \PLSFTLC'Y vn
[ [ Shale | 10.34m: Cs 20mm
rsr t 10.03m: tuff layer, 5mm 1 I l%?ranr;]BO,pl,sm,cly
11 : : : : : H 10.49-10.63m: J70-80°, PL(A) = 0.1
cu, sm, clyvn C (100 74
T Il 10.56m: Ds 70mm
T | I 1111.08m: Cs 20mm
[ I 11.10-11-30:
ol RN | J45-80°(x4), pl, sm, cln
gl BERR || R-11.46m: Cs 20mm PL(A)=0.1
12 RN || \118mJ70—80°, pl, sm,
cln
LLLL] L1 BY4.77-12.00m: J70-80°,
T 11711 Il pl, sm, cin
1 [ [12.18m: J50°, pl, he, cln
L[ I | I |112.25m: Cs 50mm c |100]| 76
F3r 1 | | R-12.25-12.66m:
[ [ N || J70-80°(x2), pl, sm, cln PL(A) = 0.2
r13 RN | ] 12.76m: BO°, pl, he, cly ")
ctg 5mm
: : : : : H 12.78m: Cs 80mm
I I
[l T Il n 13.66m: Cs 20mm
[ [T [ |“13.73m: J70-80°, pl, sm, _
[ e g (1:|3n70 14.22 PHA =02
dill:& I m:
14.3 — — I \_J?O -80°(x2), pl, sm, cIn C |100| 78
SILTST_ONE: da_rkgreyand pale NEEE | H 14.22-14.34m: Ds
grey, thickly laminated, low strength, 120mm
[ [ fresh, slightly fractured, Mittagong Lt I \14 57m: BO°, pl, he, cly
Fr Formation : : : : : : H : inf 5mm
=l PL(A) = 0.1
1 RN Lol
[ [
T [
1562 | 111 |
b | SANDSTONE: fine to medium L ¢ 100! 84
[ grained, pale grey, distinctly and l.I_I_I_I_L 15.62-15.88m: Ds PL(A) = <0.1
[ 16 indistinctly bedded, with siltstone R 260mm
[ laminations, very low and low (N ) .
strength, fresh with extremely RN 16.16m: J45°, pl, ro, cly
weathered bands, slightly fractured, | | | | | | inf Smm
Mittagong Formation RN
= I
For T -
L17 R PL(A) =0.1
T
q# 1725m B10°, pl, ro, cbs C | 100/ 81
RN 1736m Ds 80mm
[l 17.38-17.40m: B5°(x2),
[~ LT pl, he, cbs vn
L 18 1 17.55m: B5°, pl, he, cly PL(A)=0.2
T inf 5mm
T 17.62m: Ds 40mm
RN 17.66-17.92m: J70-80°,
T | pl, ro, cln
ol i | pamOsam | o o
L Lo 190 FEr I 18.46m: J45°, pl, ro, cly PL(A)=0.2
L | SANDSTONE: fine to medium LT I \lnf5mm
grained, pale grey, distinctly and LT | 18 91m: B5°, pl, ro, cbs
indistinctly bedded, with siltstone T |
laminations, high then medium to I | 1918m B5°, pl, he, cbs
[ [ high strength, fresh, unbroken, [ [ . \
N Hawkesbury Sandstone NERE A 19.5m: Cs 20mm C 1001 99 pya)=1
[ [ [ L1l
RIG: Geo 205 DRILLER: Ground Test LOGGED: ECB/YB CASING: PVC to 1.9m

TYPE OF BORING:  Diatube to 0.25m, Hand auger to 1.9m, NMLC to 3.6m, Wash boring to 4.5m, NMLC to 22.30m
WATER OBSERVATIONS: No free groundwater observed
REMARKS: 100% water loss after 13.45m

SAMPLING & IN SITU TESTING LEGEND

A Auger sample Gas sample Photo ionisation detector (ppm)
B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa ou as ar ners
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BOREHOLE LOG

CLIENT: Deicorp Pty Ltd SURFACE LEVEL: 96.8 m AHD BORE No: BH106
PROJECT: Fiveways Crows Nest EASTING: 333580 PROJECT No: 86645.03
LOCATION: Pacific Highway, Alexander St, Falcon St, NORTHING: 62255395 DATE: 7 - 15/6/2023
Crows Nest DIP/AZIMUTH: 90°/-- SHEET 3 OF 3
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RIG: Geo 205 DRILLER: Ground Test LOGGED: ECB/YB CASING: PVCto 1.9m

TYPE OF BORING: Diatube to 0.25m, Hand auger to 1.9m, NMLC to 3.6m, Wash boring to 4.5m, NMLC to 22.30m
WATER OBSERVATIONS: No free groundwater observed
REMARKS: 100% water loss after 13.45m

SAMPLING & IN SITU TESTING LEGEND
G D

Gas sample PI Photo ionisation detector (ppm)
Piston sample PL(A) Point load axial test Is(50) (MPa)

Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa ou as ar ners
Water sample pp  Pocket penetrometer (kPa) ‘ '

Wat S Standard tration test 5 &
Wator lovel V  Shearvane (Pay Geotechnics | Environment | Groundwater
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Appendix E

Laboratory Test Results




/\ Envirolab Services Pty Ltd
N

ENVIROLAB ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

W ph 02 9910 6200 fax 02 9910 6201

customerservice@envirolab.com.au
e LABTEC .
envikouas =mnpl A www.envirolab.com.au

CERTIFICATE OF ANALYSIS 325574

Client Douglas Partners Pty Ltd
Attention Jean-Christo Piper
Address 96 Hermitage Rd, West Ryde, NSW, 2114

Sample Details

Your Reference 86645.03 Crows Nest
Number of Samples 3 Water, 3 Saoll
Date samples received 14/06/2023

Date completed instructions received 14/06/2023

Analysis Details

Please refer to the following pages for results, methodology summary and quality control data.

Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Please refer to the last page of this report for any comments relating to the results.

Report Details

Date results requested by 21/06/2023

Date of Issue 21/06/2023

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025 - Testing. Tests not covered by NATA are denoted with *

Results Approved By Authorised By

Diego Bigolin, Inorganics Supervisor Nancy Zhang, Laboratory Manager
325574 10f9
ROO
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Client Reference: 86645.03 Crows Nest

Miscellaneous Inorganics

Our Reference 325574-1 325574-2 325574-3
Your Reference UNITS BH103 BH104 BH105
Depth - - -
Date Sampled 14/06/2023 25/05/2023 09/06/2023
Type of sample Water Water Water
Date prepared - 14/06/2023 14/06/2023 14/06/2023
Date analysed = 14/06/2023 14/06/2023 14/06/2023
pH pH Units 6.0 71 6.3
Electrical Conductivity pS/cm 2,000 1,800 2,500
Chloride, Cl mg/L 540 260 630
Sulphate, SO4 mg/L 97 320 190
325574

R0OO
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Client Reference: 86645.03 Crows Nest

Misc Inorg - Soil

Our Reference 325574-4 325574-5 325574-6
Your Reference UNITS BH102 BH103 BH105
Depth 0.9-1 2.5-2.95 1.3-1.5
Date Sampled 15/05/2023 11/05/2023 31/05/2023
Type of sample Soil Soil Soil
Date prepared - 19/06/2023 19/06/2023 19/06/2023
Date analysed = 19/06/2023 19/06/2023 19/06/2023
pH 1:5 soil:water pH Units 49 5.1 4.6
Electrical Conductivity 1:5 soil:water pS/cm 170 27 85
Chloride, Cl 1:5 soil:water mg/kg 20 22 10
Sulphate, SO4 1:5 soil:water mg/kg 180 10 62
325574

R0OO
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Client Reference: 86645.03 Crows Nest

Method ID Methodology Summary

Inorg-001 pH - Measured using pH meter and electrode in accordance with APHA latest edition, 4500-H+. Please note that the results for
water analyses are indicative only, as analysis outside of the APHA storage times.

Inorg-002 Conductivity and Salinity - measured using a conductivity cell at 25°C in accordance with APHA latest edition 2510 and
Rayment & Lyons.

Inorg-081 Anions - a range of Anions are determined by lon Chromatography, in accordance with APHA latest edition, 4110-B. Waters
samples are filtered on receipt prior to analysis.
Alternatively determined by colourimetry/turbidity using Discrete Analyser.

325574 40of 9
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Client Reference: 86645.03 Crows Nest

QUALITY CONTROL: Miscellaneous Inorganics Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W1 [NT]
Date prepared - 14/06/2023 | 2 14/06/2023 14/06/2023 14/06/2023
Date analysed - 14/06/2023 | 2 14/06/2023 14/06/2023 14/06/2023
pH pH Units Inorg-001 2 71 71 0 101
Electrical Conductivity pS/icm 1 Inorg-002 <1 2 1800 1800 0 100
Chloride, CI mg/L 1 Inorg-081 <1 2 260 99
Sulphate, SO4 mg/L 1 Inorg-081 <1 2 320 91

325574 50f9
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Client Reference: 86645.03 Crows Nest

QUALITY CONTROL: Misc Inorg - Sail Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD LCS-1 [NT]
Date prepared - 19/06/2023 | 4 19/06/2023 19/06/2023 19/06/2023
Date analysed - 19/06/2023 | 4 19/06/2023 19/06/2023 19/06/2023
pH 1:5 soil:water pH Units Inorg-001 4 4.9 4.9 0 100
Electrical Conductivity 1:5 soil:water uS/cm 1 Inorg-002 <1 4 170 180 6 104
Chloride, CI 1:5 soil:water mg/kg 10 Inorg-081 <10 4 20 22 10 99
Sulphate, SO4 1:5 soil:water mg/kg 10 Inorg-081 <10 4 180 180 0 91

325574 6of 9
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Client Reference: 86645.03 Crows Nest

Result Definitions

NT
NA
INS
PQL

RPD
LCS
NS
NEPM
NR

Not tested

Test not required

Insufficient sample for this test
Practical Quantitation Limit
Less than

Greater than

Relative Percent Difference
Laboratory Control Sample
Not specified

National Environmental Protection Measure
Not Reported

325574
R0OO
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Client Reference: 86645.03 Crows Nest

Quality Control Definitions
This is the component of the analytical signal which is not derived from the sample but from reagents,
Blank @ glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected

Ll should be one where the analyte concentration is easily measurable.

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
Matrix Spike | is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

LCS (Laboratory This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
Control Sample) with analytes representative of the analyte class. It is simply a check sample.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which

Surrogate Spike are similar to the analyte of interest, however are not expected to be found in real samples.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% — see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

Where matrix spike recoveries fall below the lower limit of the acceptance criteria (e.g. for non-labile or standard Organics <60%),
positive result(s) in the parent sample will subsequently have a higher than typical estimated uncertainty (MU estimates supplied on
request) and in these circumstances the sample result is likely biased significantly low.

Measurement Uncertainty estimates are available for most tests upon request.

Analysis of aqueous samples typically involves the extraction/digestion and/or analysis of the liquid phase only (i.e. NOT any settled
sediment phase but inclusive of suspended particles if present), unless stipulated on the Envirolab COC and/or by correspondence.
Notable exceptions include certain Physical Tests (pH/EC/BOD/COD/Apparent Colour etc.), Solids testing, total recoverable metals
and PFAS where solids are included by default.

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

325574 8 of 9
R0OO



Client Reference: 86645.03 Crows Nest

Report Comments

Samples received in good order: Holding time exceedance

325574 90of9
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)] Douglas Partners

: : Ph: (02) 4960 9600
Geotechnics | Environment | Groundwater ABN 75 053 980 117

RESULTS OF UNIAXIAL COMPRESSIVE STRENGTH OF ROCK CORES

YOUNG’S MODULUS AND POISSON’S RATIO

Client: Delcorp Pty Ltd Approved Signatory:
Project: Fiveways FaAY s P
Location: Falcon Street, Crows Nest NSW ;h%m% Hﬁ ///Z,é
Project No: 86645.03 . Peter Gorseski
Report No: 86645.03_10155 peter.gorseski@douglaspartners.com.au
Report Date: 06.06.2023

Date of Testing: 31.05.2023 Accredited for Compliance with ISOIEC 17025 - Testing
Date Sampled: 15, 17, 19.05.2023 NATA Accredited Laboratory Number: 828
Young’s Modulus + Poisson Ratio and UCS (<50 MPa) AS 4133.4.3.2

Sample Number NC-10155A

Sample Location BH102 Before After

Depth (m) 17.0-17.3

Rock Description Sandstone

Storage History Wrapped in Plastic

Conditioning Tested as Received

Compression Machine Automax Multitest

Measurement Electric Strain Gauges

Specimen Diameter / Height (mm) 51.7 | 136

Height to Diameter Ratio 26:1

Moisture Content (%) 6.5

Wet Mass / Unit Volume (t/m3) 2.36

Dry Mass / Unit Volume (t/m3) 2.22

Test Duraton (sec) 386

Load Rate - kN/sec 0.07

Failure Mode Mixed Mode

Uniaxial Compressive Strength (MPa) 12.7

SECANT MODULUS (50% load) I

Young's modulus (Gpa) 2.6

Poisson's ratio 0.12

TANGENT MODULUS (35 - 65% load) I

Young's modulus (Gpa) 2.9

Poisson's ratio 0.22

14

12

10

Diametral Strain 1

Diametral Strain 2
Axial Strain 1

Axial Strain 2
—— Average Diametral Strain

—— Average Axial Strain

Compressive Strength (MPa)

~3000 2000 ~1000 o 1000 2000 2000 4000 5000 6000 7000 BOOO

Strain (pe)
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)] Douglas Partners

: : Ph: (02) 4960 9600
Geotechnics | Environment | Groundwater ABN 75 053 980 117

RESULTS OF UNIAXIAL COMPRESSIVE STRENGTH OF ROCK CORES

YOUNG’S MODULUS AND POISSON’S RATIO

Client: Delcorp Pty Ltd Approved Signatory:
Project: Fiveways A A\ P
Location: Falcon Street, Crows Nest NSW ;h.Emg NATA //Jﬁ .
e~y :

Project No: 86645.03 o Peter Gorseski
Report No: 86645.03_10155 peter.gorseski@douglaspartners.com.au
Report Date: 06.06.2023
Date of Testing: 31.05.2023 Accredited for Compliance with ISOIEC 17025 - Testing
Date Sampled: 15, 17, 19.05.2023 NATA Accredited Laboratory Number: 828
Young’s Modulus + Poisson Ratio and UCS (<50 MPa) AS 4133.4.3.2
Sample Number NC-10155B
Sample Location BH103 Before After
Depth (m) 19.12 -19.34
Rock Description Sandstone
Storage History Wrapped in Plastic
Conditioning Tested as Received
Compression Machine Automax Multitest
Measurement Electric Strain Gauges
Specimen Diameter / Height (mm) 52.0 | 140
Height to Diameter Ratio 2.7:1
Moisture Content (%) 2.9
Wet Mass / Unit Volume (t/m3) 2.47
Dry Mass / Unit Volume (t/m3) 2.41
Test Duraton (sec) 740
Load Rate - kN/sec 0.08
Failure Mode Shear
Uniaxial Compressive Strength (MPa) 29.5
SECANT MODULUS (50% load) I
Young's modulus (Gpa) 5.1
Poisson's ratio 0.21
TANGENT MODULUS (35 - 65% load) I
Young's modulus (Gpa) 6.4
Poisson's ratio 0.39

%— Y Diametral Strain 1

En Diametral Strain 2

g —— Axial Strain 1

@ 15 Axial Strain 2

.% ——— Average Diametral Strain

O —— Average Axial Strain

£

: s
Strain (pe)
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) Douglas Partners

Geotechnics | Environment | Groundwater

Newcastle

15 Callistemon Close
Warabrook NSW 2310
Ph: (02) 4960 9600
ABN 75 053 980 117

RESULTS OF UNIAXIAL COMPRESSIVE STRENGTH OF ROCK CORES

YOUNG’S MODULUS AND POISSON’S RATIO

Client: Delcorp Pty Ltd

Project: Fiveways

Location: Falcon Street, Crows Nest NSW
Project No: 86645.03

Report No: 86645.03_10155

Report Date: 06.06.2023

Date of Testing: 31.05.2023

Date Sampled: 15, 17, 19.05.2023

Approved Signatory:

_‘:‘\"l"f‘rf‘ E .
N 7\ =
.:-,_E___/‘J o
jlacMRA  NATA ‘ T
e
o~

Peter Gorseski
peter.gorseski@douglaspartners.com.au

Accredited for Compliance with ISOIEC 17025 - Testing
NATA Accredited Laboratory Number: 828

AS 4133.4.3.2

Young’s Modulus + Poisson Ratio and UCS (<50 MPa)

Sample Number
Sample Location
Depth (m)

Rock Description
Storage History
Conditioning
Compression Machine

NC-10155C

BH104

16.22 - 16.46

Sandstone

Wrapped in Plastic

Tested as Received

Automax Multitest

Before After

Measurement Electric Strain Gauges
Specimen Diameter / Height (mm) 52.0 | 138
Height to Diameter Ratio 2.7:1
Moisture Content (%) 3.8

Wet Mass / Unit Volume (t/m3) 2.44

Dry Mass / Unit Volume (t/m3) 2.35

Test Duraton (sec) 744

Load Rate - kN/sec 0.08

Failure Mode Shear

Uniaxial Compressive Strength (MPa) 29.6

SECANT MODULUS (50% load) I

Young's modulus (Gpa) 4.6
Poisson's ratio 0.24

TANGENT MODULUS (35 - 65% load) I

Young's modulus (Gpa) 6.3
Poisson's ratio 0.40

as

20

25

20

—— Diametral Strain 1

—— Diametral Strain 2

—— Axial Strain 1

Axial Strain 2

Average Diametral Strain

CompressiveStrength (MPa)

Average Axial Strain

-4000 -2000 o 2000 4000 6000 8000

Strain (pe)
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Warabrook NSW 2310

: : Ph: (02) 4960 9600
Geotechnics | Environment | Groundwater ABN 75 053 980 117

RESULTS OF UNIAXIAL COMPRESSIVE STRENGTH OF ROCK CORES
YOUNG’S MODULUS AND POISSON’S RATIO

m Douglas Partners ol

Client: Delcorp Pty Ltd Approved Signatory:

Project: Fiveways &, A\ o

Location: Falcon Street, Crows Nest NSW jlacmaA NATA , ////Z/—?
> Y -

Project No: 86645.03 o Peter Gorseski

Report No: 86645.03_10287 peter.gorseski@douglaspartners.com.au

Report Date: 27.06.2023

Date of Testing: 23.06.2023 Accredited for Compliance with ISOIEC 17025 - Testing

Date Sampled: - NATA Accredited Laboratory Number: 828

Young’s Modulus + Poisson Ratio and UCS (<50 MPa) AS 4133.4.3.2

Sample Number NC-10287D

Sample Location BH105 Before After

Depth (m) 12.47 -12.79

Rock Description Siltstone

Storage History Wrapped in Plastic

Conditioning Tested as Received

Compression Machine Automax Multitest

Measurement Electric Strain Gauges

Specimen Diameter / Height (mm) 51.9 | 143

Height to Diameter Ratio 28:1

Moisture Content (%) 3.9

Wet Mass / Unit Volume (t/m3) 2.54

Dry Mass / Unit Volume (t/m3) 2.45

Test Duraton (sec) 366

Load Rate - kN/sec 0.06

Failure Mode Shear

Uniaxial Compressive Strength (MPa) 10.8

SECANT MODULUS (50% load) I

Young's modulus (Gpa) 1.2

Poisson's ratio 0.07

TANGENT MODULUS (35 - 65% load) I

Young's modulus (Gpa) 1.6

Poisson's ratio 0.12

12

—— Diametral Strain 1

Diametral Strain 2
—— Axial Strain 1
Axial Strain 2

—— Average Diametral Strain

Compressive Strength (MPa)

—— Average Axial Strain

Strain (pe)
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Newcastle

( ’ Doug’as Partn ers 15 Callistemon Close

Warabrook NSW 2310

Geotechnics | Environment | Groundwater Ph: (02) 4960 9600

ABN 75 053 980 117

RESULTS OF UNIAXIAL COMPRESSIVE STRENGTH OF ROCK CORES

YOUNG’S MODULUS AND POISSON’S RATIO

Client: Delcorp Pty Ltd Approved Signatory:
Proje(?t: Elvlewayss . \ W i /\i . __—
Location: alcon Street, Crows Nest \:}v //// —
Project No: 86645.03 Peter Gorseski
Report No: 86645.03_10287 peter.gorseski@douglaspartners.com.au
Report Date: 27.06.2023

Date of Testing: 23.06.2023
Date Sampled: -

Young’s Modulus + Poisson Ratio a

Sample Number

Sample Location

Depth (m)

Rock Description

Storage History

Conditioning

Compression Machine
Measurement

Specimen Diameter / Height (mm)
Height to Diameter Ratio
Moisture Content (%)

Wet Mass / Unit Volume (t/m3)
Dry Mass / Unit Volume (t/m3)
Test Duraton (sec)

Load Rate - kN/sec

Failure Mode

Uniaxial Compressive Strength (MPa)

SECANT MODULUS (50% load)
Young's modulus (Gpa)
Poisson's ratio

TANGENT MODULUS (35 - 65% load)
Young's modulus (Gpa)
Poisson's ratio

20

Compressive Strength (MPa)

o
~12000 ~10000 8000

Accredited for Compliance with ISOIEC 17025 - Testing
NATA Accredited Laboratory Number: 828

d UCS (<50 MPa) AS 4133.4.3.2
NC-10287C
BH105 Before After
16.02 - 16.31
Siltstone
Wrapped in Plastic
Tested as Received
Automax Multitest
Electric Strain Gauges
5.9 | 116
22:1
3.3
2.61
2.53
522
0.07
Tensile

18.1

2.3
0.31

1.1
0.42

—— Diametral Strain 1

—— Diametral Strain 2

Axial Strain 1
Axial Strain 2

Average Diametral Strain

Average Axial Strain

-A000 ~2000 ] 2000 4000 6000 BODO 10000 12000

Strain (ne)
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) Douglas Partners

Geotechnics | Environment | Groundwater

Newcastle

15 Callistemon Close
Warabrook NSW 2310
Ph: (02) 4960 9600
ABN 75 053 980 117

RESULTS OF UNIAXIAL COMPRESSIVE STRENGTH OF ROCK CORES

YOUNG’S MODULUS AND POISSON’S RATIO

Falcon Street, Crows Nest NSW

Client: Delcorp Pty Ltd
Project: Fiveways
Location:

Project No: 86645.03

Report No: 86645.03_10287
Report Date: 27.06.2023

Date of Testing: 23.06.2023

Date Sampled: -

Approved Signatory:

Ty, A
St S
S e

Peter Gorseski
peter.gorseski@douglaspartners.com.au

Accredited for Compliance with ISOIEC 17025 - Testing
NATA Accredited Laboratory Number: 828

Young’s Modulus + Poisson Ratio and UCS (<50 MPa)

Sample Number

Sample Location

Depth (m)

Rock Description

Storage History

Conditioning

Compression Machine
Measurement

Specimen Diameter / Height (mm)
Height to Diameter Ratio
Moisture Content (%)

Wet Mass / Unit Volume (t/m3)
Dry Mass / Unit Volume (t/m3)
Test Duraton (sec)

Load Rate - kN/sec

Failure Mode

Uniaxial Compressive Strength (MPa)

SECANT MODULUS (50% load)
Young's modulus (Gpa)
Poisson's ratio

TANGENT MODULUS (35 - 65% load)
Young's modulus (Gpa)
Poisson's ratio

25

20

Compressive Strength (MPa)

NC-10287B

BH106

21.63-21.93

Sandstone

Wrapped in Plastic

Tested as Received

Automax Multitest

Electric Strain Gauges

519 | 140

27:1
5.4
2.34
2.22
548
0.07
Shear

20.5

3.7
0.25

4.4

0.31

Strain (pe)

AS 4133.4.3.2

Before After

Diametral Strain 1

Diametral Strain 2

Axial Strain 1

~—— Axial Strain 2

——— Average Diametral Strain
—— Average Axial Strain

8000
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Appendix F

Permeability Test Results




m Douglas Partners

Geotechnics | Environment | Groundwater

Permeability Testing - Rising or Falling Head Test Report

Douglas Partners Pty Ltd
ABN 75 053 980 117
www.douglaspartners.com.au

Client: Deicorp Properties Project No: 86645.03
Project: Proposed Residential Development Test date: 09.06.2023
Location: 391-423 Pacific Hwy, 3-15 Falson Street Tested by: YB
Test Location Test No. BH103
Description: Standpipe in borehole Easting: 333582 m
Material type: ~ Clay over Siltstone over Sandstone Northing 6255420 m
Surface Level: 96 m AHD
Details of Well Installation
Well casing diameter (2r) 50 mm Depth to water before test 7.8 m
Well screen diameter (2R) 96 mm Depth to water at start of test 16.4 m
Length of well screen (Le) 18 m
Test Results
. . Change in
Time (min) Depth (m) Head: 6H (m) 8H/Ho
0.00 16.40 8.60 1.000
5.00 13.1 5.30 0.616
10.00 11.15 3.35 0.390
15.00 10.13 2.33 0.271
20.00 9.6 1.80 0.209 100
25.00 9.35 1.55 0.180 i ———
30.00 9.19 1.39 0.162
35.00 9.09 1.29 0.150 S
45.00 8.97 117 0.136 °
55.00 8.87 1.07 0.124 = AN
5 N
75.00 8.76 0.96 0.112 o |
105.00 8.66 0.86 0.100 & 0.10 ™
?
(/]
I
0.01
0.10 1.00 10.00 100.00 1000.00
Time (minutes)
To = 10 mins
600 secs
Theory: Falling Head Permeability calculated using equation by Hvorslev

k = [r* In(Le/R))/2Le To

where r = radius of casing
R = radius of well screen
Le = length of well screen

To = time taken to rise or fall to 37% of initial change

Hydraulic Conductivity

1.7E-07
0.062

m/sec
cm/hour




m Douglas Partners

Geotechnics | Environment | Groundwater

Permeability Testing - Rising or Falling Head Test Report

Douglas Partners Pty Ltd
ABN 75 053 980 117
www.douglaspartners.com.au

Client: Deicorp Properties Project No: 86645.03
Project: Proposed Residential Development Test date: 09.06.2023
Location: 391-423 Pacific Hwy, 3-15 Falson Street Tested by: YB
Test Location Test No. BH105
Description: Standpipe in borehole Easting: 333534 m
Material type:  Silty Clay over Siltstone Northing 6255480 m
Surface Level: 98.1 m AHD
Details of Well Installation
Well casing diameter (2r) 50 mm Depth to water before test 5.11 m
Well screen diameter (2R) 96 mm Depth to water at start of test 1066 m
Length of well screen (Le) 12 m
Test Results
. . Change in
Time (min) Depth (m) Head: 6H (m) 8H/Ho
0.00 10.66 5.55 1.000
5.00 8.46 3.35 0.604
10.00 6.76 1.65 0.297
15.00 6.46 1.35 0.243
20.00 6.32 1.21 0.218 100
25.00 6.2 1.09 0.196 N —
30.00 6.11 1.00 0.180
35.00 6.06 0.95 0.171
40.00 5.99 0.88 0.159 °
45.00 5.93 0.82 0.148 £ >~
50.00 5.9 0.79 0.142 J: *’x&
55.00 5.85 0.74 0.133 & 0.10
60.00 5.83 0.72 0.130 E
65.00 5.69 0.58 0.105 *
70.00 5.61 0.5 0.090
75.00 5.56 0.45 0.081
0.01
0.10 1.00 10.00 100.00
Time (minutes)
To=
Theory: Falling Head Permeability calculated using equation by Hvorslev

k = [r* In(Le/R))/2Le To

where r = radius of casing
R = radius of well screen

Le = length of well screen
To = time taken to rise or fall to 37% of initial change

Hydraulic Conductivity

3.0E-07

m/sec

0.108 cm/hour




WATER PRESSURE TEST RESULTS

Client : 86645.03
BH104

14.5m-18.85m

Deicorp Pty Ltd

Project :  Fiveways, Crows Nest
Location : 8 Alexander St, Crows Nest

Project No. :

Field input sheet only

Bore :

Test section :

Test Details
Date: 18-May-23 Bottom of packer (m): 14.50 Height of pressure gauge (m): 1.0 Drum Area (m?):
Bore diameter (mm): 56 Bore depth (m): 18.85 Vertical Depth to groundwater (m): 6.0 0.264
Bore inclination (deg): 90 Section length (m): 4.35 (or depth to base of packer)
Hg = gauge pressure, Hl = head loss in rods and packer, Hw = (gauge height + groundwater depth)x 9.81, Total = Hg+Hw-HI
PRESSURE Test FLOW RATES Water Lugeons Approx
Hg HI Total Duration Flowmeter Drum readings Leakage | Assigned Loss Permeability
Initial Final Total Initial Final Equivalent Flow (/m/min at
(kPa) (kPa) (kPa) (min) (litres) (litres) (litres) (mm) (mm) litres (litres) (litres) (I/m/min) 1000 kPa) (m/sec)
50 0 119 5 250882.2 250883.6 14 780.0 775.0 1 14 0.1 0.5 5.4E-08
50 0 119 5) 250883.6  250884.1 0.5 775.0 775.0 0 0.0 0.0 0.0 0.0E+00
50 0 119 5 250884.1  250884.2 0.1 775.0 775.0 0 0.0 0.0 0.0 0.0E+00
50 0 119 6 250884.2 250884.2 0.0 775.0 775.0 0 0.0 0.0 0.0 0.0E+00
100 0 169 5) 250887.0 250893.2 6.2 765.0 740.0 7 6.2 0.3 1.7 1.7E-07
100 0 169 5 250893.2 250898.5 5.3 740.0 720.0 5 5.3 0.2 1.4 1.4E-07
100 0 169 5) 250898.5 250904.2 5.7 720.0 700.0 5 5.7 0.3 1.6 1.6E-07
100 0 169 5 250904.2  250910.3 6.1 700.0 690.0 3 6.1 0.3 1.7 1.7E-07
100 0 169 5) 250910.3  250915.8 5.5 690.0 670.0 5 5.5 0.3 1.5 1.5E-07
140 0 209 5 250932.6 250946.9 14.3 605.0 550.0 15 14.3 0.7 3.2 3.2E-07
140 0 209 5) 250946.9 250961.1 14.2 550.0 500.0 13 14.2 0.7 3.1 3.1E-07
140 0 209 5 250961.1  250974.4 13.3 500.0 460.0 11 13.3 0.6 29 2.9E-07
140 0 209 5) 250974.4 250987.8 134 460.0 410.0 13 134 0.6 3.0 3.0E-07
100 0 169 5) 250992.1  251004.1 12.0 390.0 340.0 13 12.0 0.6 3.3 3.3E-07
100 0 169 5 251004.1  251015.6 115 340.0 300.0 11 11.5 0.5 3.1 3.1E-07
100 0 169 5) 251015.6 = 251027.1 115 300.0 260.0 11 11.5 0.5 3.1 3.1E-07
50 0 119 5 251046.5 251050.4 3.9 500.0 480.0 3 3.9 0.2 1.5 1.5E-07
50 0 119 5) 251050.4 251054.2 3.8 480.0 460.0 3 3.8 0.2 1.5 1.5E-07
50 0 119 5 251054.2  251058.1 3.9 460.0 460.0 3 3.9 0.2 1.5 1.5E-07
Notes
Lugeons
0.70 Averages (Vm/min at 1000 kPa)
Stage | Pressure | Water | Lugeons 0.5 1 15 2 2.5 3 3.5
0.60 Loss (I/m/min at _—
= (kPa) (/m/min) | 1000kPa) 119
‘E 050
£ 1 119 0.02 0.14 =
= o040 2 169 0.26 1.57 2 69
@ 3 209 0.63 3.04 >
2 o0 4 169 0.54 3.18 5
g 5 119 0.18 1.50 gzog
2 020 Note: If flowmeter readings are less than o
1 litre in 5 minutes the drum readings g
0.10 have been used = 169
0.00! Calculated: YB/EM
50 100 150 200 250 Checked: 1o
Total Pressure (kPa) Date:

86645.03 BH104 14.50-18.85 Packer Results.xlsx




Appendix G

Groundwater Monitoring Plots
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