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Report on Geotechnical Investigation
Alterations and Additions
20 lllawong Avenue, Tamarama

1. Introduction

This report presents the results of a geotechnical investigation undertaken for the construction of a
proposed underground car park, as well as alterations and additions to a residential unit block at
20 lllawong Avenue, Tamarama. The investigation was commissioned by GK Strata Management Pty
Ltd on 25 September 2018, on behalf of Strata Plan SP1731, and was undertaken in accordance with
Douglas Partners' proposal SYD180941 (Rev 1) dated 24 September 2018.

Architectural drawings prepared by GroupGSA Architects (i.e. drawings A2002 (Rev 3) and A3100
(Rev A), dated 21 April 2017 and 13 January 2017 respectively), indicates that the proposed
underground car park will have two to three basement levels, with a final finished level of RL46.23 m,
relative to the Australian Height Datum (AHD). Excavation depths are anticipated to range between
6 m and 10.6 m below the current ground surface. The drawings also indicate that the south-western /
seaward-side of the building will be extended by between 3.1 m and 5.18 m, to create balconies for
each of the units which overlook Tamarama beach. It is understood that the proposed alterations and
additions includes the construction of up to two levels of residential ‘penthouse’ apartments on the top
of the existing residential unit block.

A geotechnical investigation was undertaken to provide information on the subsurface conditions
within the footprint of the proposed basement, and to investigate the depth and extent of potential
weathered seams and voids beneath the proposed balcony footing locations. The investigation
included a site walkover by an engineering geologist, drilling of boreholes within both the car park and
some of the existing ground-level balconies / terraces, geological mapping traverses of the cliff on the
south-western side of the existing building, and laboratory testing. Details of the field work and
laboratory testing completed at the site for the current scope of work is presented in this report.

The results of historical geotechnical investigations and laboratory testing were also considered in the
preparation of this report, including boreholes within the proposed basement car park footprint, test pit
footing exposures, geological mapping traverses of the cliff, and photographs / site observations of the
trenched sewer diversion excavation. The results of previous site investigations have been included in
Appendix F and G for ease of reference.

2. Site Description and Geology

The site is located at the western end of lllawong Avenue, Tamarama, and comprises an
irregularly-shaped parcel of land totalling approximately 4,353 m? (refer to Drawing 1 in Appendix C,
and site photographs 1 to 11 in Appendix B). The site is occupied by a six-storey block of units,
located towards the southern boundary, with an asphalt-surfaced car park on the northern side of the
building. A free-standing, brick laundry block is present on the northern side of the entrance from
lllawong Avenue. The south-western part of the site, which is vacant and covered with grass, slopes
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down towards a laneway and the southern property boundary. It is understood that recent excavation
/ trenching work has been completed on the western and south-western property boundary, to re-align
the sewer. A selection of site photographs obtained during the sewer diversion works is included in
Appendix F.

The ground floor of the existing unit block is at an elevation of approximately RL55.6 m, and the
balconies / terraces (hereafter referred to as ‘terraces’: on the ground floor level only) have an
elevation of approximately RL55.5 m. The ground surface of the site generally slopes from the
northern corner (elevation of RL56.8 m) towards the south, at an average surface angle of about
3.5 degrees, whilst the area of grass at the western end of the building slopes moderately steeply to
the south at about 12 degrees.

An exposure of massive, high strength sandstone was observed adjacent to the car park, near the
south-western end of the unit block (refer Photo 12 in Appendix B). A sandstone cliff is present along
most of the south-western boundary (i.e. on the side furthest from the proposed basement excavation
and closest to the gully above Tamarama Park), having a height between 4 - 8 m and being mostly
obscured by vegetation. The terraces of the building are supported by a brick retaining wall up to
about 3.4 m high, curved in places, which has been constructed adjacent to and set-back from the cliff
crest by between 0 - 5 m.

The width of the terraces between Unit 1 and Unit 5 (i.e. the distance between the building and the
brick retaining wall at the northern end of the building) is between 2.5 - 3 m, widening to 8 m at Unit 8
and Unit 9, then narrowing again to 4 m at Unit 10. It is noted that the terraces of Units 2 and 3, which
are surfaced with timber decking, have been constructed to overhang the brick retaining wall by
between 0.5 - 1 m (refer Photo 13 in Appendix B). Some of the other terraces were also partially or
entirely surfaced with timber decking or tiles, over concrete slabs (e.g. Photos 17 and 18 in
Appendix B).

Residential buildings are present on all sides of the site, either individual houses or unit blocks
(including at the base of the cliff).

Reference to the Sydney 1:100 000 Geological Series Sheet (Reference 1) indicates that the site is
underlain by Quaternary sand deposits over Hawkesbury Sandstone. The Quaternary sands comprise
medium to fine “aeolian” sand of a transgressive dune environment, as well as possible deposits within
the head of the gully above Tamarama Park. Hawkesbury Sandstone is generally a medium to coarse
grained, massive and cross-bedded quartz sandstone, horizontally bedded and vertically jointed, with
minor shale and laminite layers.

Geological mapping for the Eastern Suburbs Railway by the Snowy Mountains Hydro Electric Authority
in 1969 identified a 2.5 m wide, decomposed igneous dyke within Tamarama Park, trending west-
northwest.

The regional joint pattern for Hawkesbury Sandstone typically comprises two regional sets of steeply
dipping (70 — 90 degrees) joints, typically trending at 010 degrees (“north-south”) and 110 degrees
(“east-west”), relative to magnetic north. Apart from these main defect sets there are likely to be some
other joints or faults with moderate dip angles (40 - 60 degrees) and possibly thrust faults dipping at
0 - 30 degrees.
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Hawkesbury Sandstone was observed outcropping within the cliff line along the south-western
property boundary, exposed adjacent to the car park and within the sewer diversion trenches. Shallow
thicknesses of soil were encountered over the top of rock within the site, with the exception of a
portion of the site near Borehole BH101: in this area of the site (south of the existing building) the
filling is indicated to be up to about 2 m thick, and the level of the top of rock was noted to “step down”
within the sewer diversion trench in this area (refer Plate F5 in Appendix F).

3. Background Information

Background geotechnical information for the site includes the following geotechnical reports:

e Douglas Partners Pty Ltd: “Geotechnical Investigation, Proposed Car Park, Alterations and
Additions, 20 lllawong Avenue, Tamarama”, report reference 72261, dated 8 April 2011
(Reference 2);

e Douglas Partners Pty Ltd: “Supplementary Geotechnical Investigation of Existing Footings,
Proposed Car Park, Alterations and Additions, 20 lllawong Avenue, Tamarama”, report reference
72261.03, dated 8 December 2014 (Reference 3);

e Douglas Partners Pty Ltd: “Supplementary Geotechnical Assessment of Southern CIiff Line,
Proposed Car Park, Alterations and Additions, 20 lllawong Avenue, Tamarama”, report reference
72261.04, dated 3 March 2017 (Reference 4); and

e Public Works Advisory, NSW Government: “Dimension Sandstone Investigation, 20 lllawong
Avenue, Tamarama”, report reference 17-GT37A, dated 7 July 2017 (Reference 5).

The locations of boreholes, test pits and cliff mapping traverses undertaken as part of the previous
investigations described above are shown on the site plan, Drawing 1 (in Appendix C).

The historical building footing exposures (test pits), which were completed on three of the four sides of
the building, indicate that the footings are founded below sand and rubble filling on medium strength
sandstone, at elevations ranging between RL52.5 m (south-western corner) and RL53.95 m (northern
corner). Ponded water was observed in two of the test pits on the northern end of the building (i.e.
TP1 and TP2), at the soil-rock interface.

The geotechnical information previously obtained by Douglas Partners Pty Ltd (DP) and by Public
Works Advisory (“Public Works Department”: PWD), including borehole logs, core photographs and
laboratory testing data, has been reproduced with permission within Appendices F and G of this
report.

It is noted that the PWD report identified a “clay-infilled ... sub-vertical joint” within the sewer diversion
trench, in the vicinity of boreholes BH3, BH5 and BH103. Site observations by DP of this feature
interpreted it to be a thin (100-150 mm thick), sub-vertical vein of igneous material which had
weathered to clay (refer to Plates F3 and F4 within Appendix F). The orientation of this feature was
measured to have a dip and dip direction of 85-90°/200°. This feature was not encountered in any of
the boreholes, and was not observed within the cliffline on the south-eastern side of the unit block. In
the few cases where sub-vertical joints were encountered in boreholes, thick clay coatings were not
observed.
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A brief, informal interview with the resident of Unit 2 was undertaken on 30 November 2018, who
recounted his observations (from some years ago) of the internal floor and external terrace of Unit 2,
following the reported release of water from a broken pipe. According to the resident, the water
flowing from the damaged pipe on the western side of the building created a 1-2 m deep hole which
extended between the eastern and western sides of Unit 2 (including the terrace), being most of the
width of the larger room which overlooks Tamarama beach. The resident also recalled that the
remedial works included the filling of the void with pumped concrete (unreinforced). It is noted that
Borehole BH202 was drilled within the area indicated to have been affected by the release of water.

4. Field Work Methods
4.1 General

Geotechnical field work for the current phase of work was undertaken within the proposed footprint of
the basement car park, selected areas of the ground floor terraces, and along the cliff line. The field
work included:

¢ Aninspection of the site by an engineering geologist:

e Drilling of four cored boreholes within the proposed basement car park (Boreholes BH101 to
BH104), over the period 18 - 19 October 2018;

e Purging of drilling water from two completed (open) boreholes within the car park, and
measurement (on 19 October 2018) of their water levels;

e Drilling of seven cored boreholes within the ground floor terraces (Boreholes BH201: Unit 1,
BH202: Unit 2, BH204: Unit 4, BH205: Unit 5, BH206: Unit 6, BH208: Unit 8 and BH210: Unit 10),
over the period 29 October - 2 November 2018; and

e  Geological mapping of nine traverses down the cliff (Traverses 101 to 109) over the period
29 - 30 October 2018, with the assistance of industrial rope access technicians.

The locations of the current and historical tests, and the locations of site photographs, are shown on
Drawing 1 in Appendix C.

The locations of the boreholes within the terraces were measured relative to site features and
calculated using Google Earth Pro software. The locations of the current boreholes within the
proposed basement car park were measured using a differential GPS, which has a nominal accuracy
of 0.1 m for surface levels and co-ordinates. These positions were checked against a recent aerial
photograph image obtained from Nearmap.com and by site observations, with the levels cross-
checked against a site survey plan (document reference 40041DT, dated 2 February 2011, prepared
by Harrison Friedmann & Associates Pty Ltd).

Based on this checking, the surface levels for the boreholes within the car park and the terraces, and
the co-ordinates for the boreholes within the car park, are considered to be accurate to 0.1 m. The co-
ordinates of the boreholes within the terraces are considered to be accurate to 1 m.
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4.2 Proposed Basement Car Park

The boreholes within the car park were drilled using either a bobcat-mounted or truck-mounted
auger/rotary drilling rig, and were taken to the top of rock (including through the car park asphalt
surfacing) using auger drilling techniques. The boreholes were then advanced into the underlying
sandstone using rotary coring techniques, to obtain 50 mm diameter, continuous samples of the rock
for identification and strength testing purposes. The depths of these cored boreholes ranged between
14.25 and 14.68 m (terminating at RL41.2 m to RL42.7 m).

Standard penetration tests (SPTs) and disturbed auger samples were collected at regular intervals
within the soils to assist with strata identification and for possible laboratory testing. Details of the SPT
procedure is given in the notes included in Appendix D, with the penetration “N” values shown on the
borehole logs.

Following completion of the drilling of Boreholes BH103 and BH104 on 18 October 2018, the water
within each open borehole (introduced as part of the drilling process) was pumped out until the holes
were ‘dry’. The water levels in both boreholes were measured the following morning, after which time
the boreholes were backfilled.

Photography of the rock cores was undertaken two days following completion of the drilling, with an
additional set of photographs obtained about 21 days following completion of the drilling. Both sets of
core photographs are presented in this report (in Appendix D), together with the borehole logs.

4.3 Ground Floor Terraces

The boreholes within the ground floor terraces were completed using a combination of drilling
methods, including:

e dia-core drilling through concrete slabs, followed by hand auger drilling in soils;

e advancing the hole through rubble filling and mortared bricks using dia-core drilling, hand tools
and a man-portable drilling rig; and

e  drilling of sandstone using a man-portable, rotary, triple tube drilling rig.

Dynamic cone penetrometer (DCP) testing was undertaken within rubble filling at three borehole
locations (i.e. BH206, BH208 and BH210), to indicate the density of the filling, and to probe for buried
obstacles and the top of rock. The DCP test results are presented in Appendix D. Premature refusal
on buried obstructions was encountered in two of the boreholes (i.e. BH206 and BH208), with the third
DCP test terminated at 1.5 m depth within loose sand filling. Further insitu testing (e.g. SPT testing)
was not undertaken within these boreholes.

Access to the borehole sites was obtained either through the residential units (i.e. Units 2, 4, 6 and 7),
or from side access gates and over low-height dividing walls (i.e. Units 1, 5 and 10). The boreholes
were advanced into the underlying rock (below the rubble filling, mortared bricks and buried concrete
slabs) using rotary coring techniques, to obtain 50 mm diameter, continuous samples of the rock for
identification and strength testing purposes. The depths of these cored boreholes ranged between
5.06 m and 6.25 m (terminating at elevations of between RL49.2 m and RL50.4 m). It is noted that
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borehole depths are measured from current surface levels, which includes the timber decking (where
present).

The boreholes were grouted to the top of rock following the completion of each borehole, then
backfilled with spoil to the underside of the surface concrete slabs (with nominal compaction), and
then topped with grout. It is noted that grouting of an approximate 0.5 m length of each borehole
where voids and/or seams were encountered was accomplished using a thick bentonite-cement grout
mixture. Timber decking at the boreholes sites was re-attached following hole re-instatement, and
(where possible) the tops of the boreholes in tiled areas were disguised using circular tile fragments.

Groundwater was not observed in the boreholes prior to the introduction of water for drilling purposes.
It is noted that water loss from the drilling flush was encountered in boreholes BH201, BH202, BH204
and BH206, corresponding with the depth at which seams of clayey sand and inferred voids were
encountered. The rate of seepage over the cliff edge (through vegetated areas of the cliff) was
observed to increase (particularly during drilling of BH204) following encountering these seams and
voids.

Photography of the rock cores was undertaken about 14 days following completion of drilling, and it is
noted that some sections of the bedded rock core in boreholes BH201 and BH202 changed colour
over this time period, from pale grey to yellow-orange. The core photographs are presented in
Appendix D after the respective borehole log.

4.4 Cliff Geological Mapping Traverses

With the assistance of industrial rope access technicians, nine geological mapping traverses were
completed between the edge of the building and the base of the cliff. The locations of the mapping
traverses were selected to align with the proposed balcony footing positions and near to the terrace
borehole locations. Geological mapping of the area of cliff below Units 2 and 3 was completed in 2017
(i.e. Cross Sections 1 to 3, reproduced in Appendix F). Extension of the mapping south-westwards
below the cliff and into Tamarama Gully (i.e. beyond about 6 - 10 m below the base of the cliff) was
outside the scope of work.

Groundwater seepage from or just below the cliff crest was recorded at Traverses 101 and 102, from
approximate elevations (respectively) of RL53 m and RL52 m. At Traverse 103, a sandy soil layer
with thick vegetation was observed at RL52 m (indicative of moist conditions). Some seepage of
groundwater down the rock face and steady dripping onto the roof of a ‘granny flat’ was also observed
at this elevation.

Site photographs and cross-sections from each mapping traverse are presented in Appendix D, with
the mapping photographs presented after each respective mapping traverse. It is noted that these
sections incorporate the geotechnical information obtained from boreholes drilled within the terraces.
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5. Field Work Results
5.1 General

The subsurface conditions encountered at the investigation locations and mapping traverses during
the current phase of site investigation are presented in the borehole logs in Appendix D, together with
notes defining descriptive terms and the classification methods used. Photographs of the rock cores
sampled from each borehole are presented with each log for reference, including ‘detailed
photographs’ of the concrete core, mortared bricks and rubble filling encountered within Borehole
BH202. A second set of core photographs for each borehole drilled within the car park, taken
approximately 21 days following the completion of drilling to enable the assessment of potential
‘Yellow Block’ sandstone, are also included after each borehole log.

Historical field work results for the site are included in Appendix F. This data includes:

e Borehole logs, core photographs, and DCP test results for the site investigation work completed
by DP in 2011 (Reference 2);

e Test pit footing exposures completed by DP in 2014 (Reference 3);
e  CIliff mapping traverses completed by DP in 2017 (Reference 4);
e Site photographs from the sewer diversion trench; and

e Borehole logs and core photographs for the drilling completed by PWD in 2017 (Reference 5). It
is noted that information on soils within the PWD holes was not recorded.

5.2 Proposed Basement Car Park

Based on the results of the investigation, the subsurface profile within the proposed basement car park
can be summarised as:

CAR PARK asphalt wearing course 0.05 m thick (car parking area only), underlain by road base
PAVEMENT: aggregate and sand filling;

FILLING: grey-brown sand with some sandstone and brick fragments (possibly crushed
sandstone) to depths ranging from 0.15 m to 0.8 m (sandstone fragments not
present at all locations), with deeper filling (including sandstone cobbles and steel
fragments) in boreholes drilled close to the sewer trench (i.e. Boreholes BH101 and
BH103). A piece of asbestos fibre cement was identified in a previously excavated
test pit, TP5 (see Reference 3);

SAND: grey-brown sand (borehole BH5 only), possibly re-worked by the original
development works; then

SANDSTONE: medium to high and high strength, slightly weathered to fresh, light grey-brown and
orange-brown, massive and cross-bedded, medium to coarse grained sandstone,
encountered from auger refusal depths (ranging between 0.15 m to 2 m) to the
termination depths of all boreholes. Some possible iron leaching in Boreholes
BH101 to BH103, with iron stained liesegang rings within massive sandstone below
depths of 0.8 m to 3 m below current surface level.
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Defects in the rock core typically comprised breaks along bedding (sub-horizontal and some at
10 to 25 degrees along cross-bedding laminations), with some sub-vertical joints (e.g. Borehole BH1
at 5.75 m) and occasional joints at 25 to 60 degrees (i.e. in Boreholes BH1, BH2 and BH104 below
depths of 8.5 - 9 m). Thin seams / bands of very low strength sandstone and clay were encountered
in three of the current boreholes (i.e. BH101, BH102 and BH104), below 11.5 - 12 m depth, which is
below the base of the proposed basement excavation.

Dynamic cone penetrometer (DCP) testing was completed in 2011 at ten locations within areas which
were not accessible to the drilling rig. These tests encountered refusal at depths ranging from 0.35 m
to 1.97 m below the ground surface. DCP refusal is often inferred to represent the level of the top of
rock, which for this site is generally considered to be a reasonable inference.

Table 1 summarises the elevations at which sandstone was encountered at the current and historical
investigation locations, with filling materials, aeolian sand and/or asphalt encountered between surface
level and the top of the residual soil / sandstone.

Table 1: Summary of Depths / Elevations of Soil and Rock Materials

Top of Stratum
Test ID Top of Test Location Sandstone
Elevation (RL) Depth (m) Elevation (RL)
BH101 56.2 2.0 54.2
BH102 56.5 0.15 56.3
BH103 56.9 0.7 56.2
BH104 55.8 0.8 55.0
BH1 55.5 14 541
BH2 55.6 0.6 55.0
BH3 56.7 0.8 55.9
BH4 55.6 0.4 55.2
BH5 57.0 0.65 56.3
BH6 56.5 0.55 56.0
BH7 56.1 0.35* 57.7*
PWD1 56.6" 0.7 55.9"
PWD2 56.47 0.7 55.7%
PWD3 55.9 0.35" 55.5"
PWD4 56.3" 1.3* 55.0"
DCP8 55.7 1.55 54.2
DCP9 55.8 0.35 55.5
DCP10 55.5 1.97 53.5
Geotechnical Investigation, Alterations and Additions 72261.06.R.003.Rev0
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Top of Stratum
Test ID Top of Test Location Sandstone
Elevation (RL) Depth (m) Elevation (RL)

DCP11 53.7 0.45 53.3
DCP12 53.0 0.55 52.5
DCP13 52.0 1.15 50.9
DCP14 53.5 0.38 53.1
DCP15 56.5 0.47 56.0
DCP16 56.7 0.55 56.2
DCP17 56.4 0.98 55.4

Notes: * * ’ indicates termination on possible filling, ‘*" indicates elevation interpolated based on site survey drawing and cross-
sections within the PWD report, ‘# indicates elevation of the start of coring. DCP ‘top of rock’ depths are indicative only.

Groundwater was not observed during augering of the boreholes, with the use of drilling fluid
precluding subsequent observations during and following core drilling. As noted in Section 4,
groundwater levels were obtained within two boreholes (i.e. BH103 and BH104) on the day following
the completion of drilling (which may not have given sufficient time for the groundwater level in the
boreholes to stabilise), as summarised in Table 2. Rainfall was observed in the Sydney region prior to
and on the days of the field work, including the day the groundwater measurements were obtained on
19 October 2018.

Table 2: Groundwater Observations within Boreholes Drilled Within Existing Car Park

Standing Water Level Measurement
Borehole ID Surface RL (AHD) 19 October 2018
Depth (m) RL (AHD)
BH103 56.9 9.0 47.9
BH104 55.8 8.3 47.5

5.3 Investigation of Ground Floor Terraces

Based on the results of the investigation, and with reference to Drawing 1, the subsurface profile within
the terraces can be summarised as:
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CONCRETE reinforced or unreinforced concrete to between 0.6 m to 1.55 m deep (Units 1 and 2,
SLABS, TILES respectively), and grey concrete slabs (with or without tiles or timber decking / joists)
or TIMBER between Units 3 to 10, to depths ranging between 0.06 m and 0.3 m;

FLOORING:

FILLING: brown sand, cement/mortar and concrete/brick rubble filling with trace of glass and

fibre cement sheeting (0.55 m to 1.86 m thick), with some cobbles and boulders,
over buried concrete (0.27 m thick: in Borehole BH201 only); over

dark brown silty sand filling (up to 1.27 m thick at the northern end, but not
encountered south of Borehole BH208), over mortared bricks (1.0 to 1.65 m thick:
Boreholes BH201 and BH202 only);

SANDSTONE: medium and high strength, massive then bedded, orange-brown then light grey,
medium grained sandstone with some quartz clasts. North of mapping traverse 104
(i.e. Boreholes 201 to BH206) the sandstone is highly and moderately weathered,
whereas south of this traverse the sandstone is slightly weathered. It is noted that
the colour of the bedded sandstone encountered below 5.2 m depth within
Boreholes BH201 and BH202 changed from grey to yellow within 14 days of drilling.

Defects within the rock cores north of Traverse 104 (i.e. Boreholes BH201, BH202, BH204 and
BH206) were typically sub-horizontal bedding parting defects (0-20°), with some occasional inclined
joints at 40 to 60 degrees. A zone of core loss was encountered within these boreholes (70 mm to
250 mm thick), with a rapid drop in the drill within this zone noted in boreholes BH204 and BH206. A
decomposed seam and a clayey bedding parting defect were encountered within Borehole BH205
(a total of 65 mm thick). The core loss zones are interpreted to be either seams of soil strength
material or voids. South of Traverse 104, the defects encountered were widely spaced, clay-coated
bedding parting defects, and a sub-vertical, undulating joint.

Table 3 summarises the elevations at which rubble filling and sandstone were encountered within the
terrace boreholes. It is noted that silty sand filling, concrete and mortared bricks were encountered
below the rubble filling in some of the boreholes (refer Drawing 6 in Appendix C, and Photographs D1
to D3 in Appendix D), and that a piece of fibre cement (possibly containing asbestos minerals) was
encountered within the rubble filling within Borehole BH210.

Table 3: Summary of Depths / Elevations of Soil and Rock Materials

Top of Stratum
Testip | 0P Of Test Rubble Filling Sandstone
Location
Elevation (RL) Depth (m) Elevation (RL) Depth (m) Elevation (RL)
BH201 55.5 0.6 54.9 3.0 52.5
BH202 55.5 1.55 54.0 3.95 51.5
BH204 55.5 0.3 55.2 2.33 53.2
BH205 55.5 0.16 55.3 2.0 53.5
BH206 55.5 0.06 55.4 1.62 53.9
BH208 55.3 0.2 55.1 1.57 53.7
Geotechnical Investigation, Alterations and Additions 72261.06.R.003.Rev0
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Top of Stratum
Testip | ToPof Test Rubble Filling Sandstone
Location
Elevation (RL) Depth (m) Elevation (RL) Depth (m) Elevation (RL)
BH210 55.5 0.24 55.3 2.1 53.4

5.4 CIiff Geological Mapping Traverses

Based on the geological mapping traverses (presented in Appendix D), the terraces are retained by a
brick wall (retained height of between 1 m to 2.6 m), which is inferred to be founded on medium
strength sandstone. Sandy filling and colluvial soils (and some household garbage) obscured the
base of the retaining wall along most of the wall length. Seepage from the base of the wall was
observed at Traverse 101, at an elevation of about RL52.8 m.

Cobbles and boulders (with dimensions of up to 1.3 x 1.1 x 0.5 m) were observed in places below the
wall, on a relatively flat, soil covered bench of rock. Outcrops of medium to high strength, massive
sandstone were observed below this bench (to elevations ranging between approximately RL48.3 m to
RL50.1 m), overlying medium to high strength, bedded and cross-bedded sandstone.

Between mapping traverses 101 and 103 (and up to traverse 104), the massive sandstone is
characterised by sub-horizontal seams and voids / caves, with lateral continuity over tens of metres
and with a vertical spacing between seams of about 1.5 m. Tight, discontinuous, sub-horizontal
bedding planes were also observed, with vertical spacing of between approximately 0.5 m and 1 m.
The voids were measured with a tape measure, to be between 0.4 m and 2 m deep (vertical aperture
ranging between 50 mm and 300 mm). Weathered seams and voids were encountered in boreholes
at similar elevations.

Between mapping traverses 104 and 109, the massive sandstone has occasional discontinuous
bedding planes (associated with siltstone lenses) and widely spaced (>2 m), thin weathered seams
(clayey sand: 30-40 mm thick). A few voids / caves were observed within short lengths of this section
of cliff (i.e. near the crest of Traverse 105 and Traverse 109).

The cross-bedded and bedded sandstone between Traverses 101 to 109 has a series of sub-vertical
and low-angle rock faces, with closely spaced, inclined bedding parting defects and bedding planes
intersecting with sub-vertical joints to form multiple overhangs and caves. Some mortar and
sandstone underpins were observed within the bedded sandstone (e.g. Traverse 109: underpin over
1 m in height). Debris and rubbish accumulations were observed at the base of the cliff, along with
large angular boulders of bedded sandstone (inferred to have detached from near the base of the cliff,
to form caves and overhangs).

A few undulating and curved, iron-stained, rough, sub-vertical joints (inferred to be associated with the
regional “north-south” joint set), continuous over many metres, were observed within some of the cliff
traverses. Another joint set (sub-vertical, planar and rough) was observed within some of the cliff
traverses (inferred to be associated with the regional “east-west” joint set). The joints from both sets
appeared to terminate (above and below) on bedding planes. Orientation measurements of the main
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rock defects (completed from the base of the cliff and relative to magnetic north) are tabulated in

Table 4.

Table 4: Summary of Geological Mapping Data from Cliff Mapping Traverses

Geoloaical Measured Orientation Strike / Dip Correspondin
q (Dip / Dip Direction, (relative to . P . g
Mapping Defect Type . . . Regional Joint
Traverse relative to Magnetic Magnetic Set
North) North)
Joint 83 /071 161/83 E East-West
Traverse 104
Joint 72 /071 161/72E East-West
Joint 65/123 033/65E North-South
Traverse 105
Joint 85/318 048 /85N North-South
Bedding Parting 30/080 170/ 30 E -
Traverse 107
Joint 757298 028 /75 NW North-South
Traverse 108 | Bedding Parting 23/017 107 /23 N -
Joint 56 / 305 035/56 NW North-South
Traverse 109
Bedding Parting 241216 126/24 S -

Based on the small data set of measured joint defect orientations, it appears that there is a swing in
the regional joint sets of between 18 — 38 degrees to the north-east (i.e. in a positive direction), with
joints trending to the north-east (about 040 degrees, relative to magnetic north) and south-east (about
160 degrees).

6. Laboratory Testing

6.1 Rock Core

For the current and historical DP investigations, selected samples of the rock cores were tested in the
laboratory to determine the Point Load Strength Index (Issy) values to assist with rock strength
classification (axial tests only). The test results are shown on the borehole logs at the appropriate
depths, with a total of 121 tests completed (including 39 tests from boreholes BH1 to BH3 from the
2011 investigation, and 28 tests from Boreholes BH201 to BH210).

The range of Iss, values for the massive sandstone is:

e Proposed basement car park: 0.47 MPa to 2.8 MPa (37 tests) — indicating medium to high
strength rock; and

e Terraces: 0.22 MPa to 1.6 MPa (15 tests) — indicating low to high strength rock.

72261.06.R.003.Rev0
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The range of Iss, values for the bedded sandstone is:

e  Proposed basement car park: 0.38 MPa to 3.6 MPa (56 tests) — indicating medium to very high
strength rock; and

e Terraces: 0.52 MPa to 2.8 MPa (13 tests) — indicating medium to high strength rock.
A summary of the UCS test results compared with the nearest Point Load Strength Index test result
(axial or diametral) for corresponding “massive” sandstone samples completed by PWD (both tested in

a dry condition) are presented in Table 5.

Table 5: Summary of UCS and Point Load Strength Index Tests from PWD boreholes

Borehole ID | Depth interval (m) | UCS (MPa) | Iss (MPa) Tefted_%"é‘g of
S50 -
4.42-4.55 73.0 1.06 (d) 68.9 : 1
PWD3
5.72-5.85 713 1.88 (d) 37.9: 1
3.27-3.40 68.4 1.81 37.8 : 1
PWD4
8.74-8.87 67.0 2.19 (d) 30.6 : 1

Note: ‘(d) indicates diametral point load strength test.

Based upon laboratory testing of better quality specimens of drill core, the oven-dried unconfined
compressive strength for the massive sandstone is up to 73 MPa, with the ratio of UCS to point load
strength index tests (i.e. Issg : UCS) in the range 30:1 to 69:1 (refer Table 5). Based on the above data
for dry samples, a potential conversion value between point load strength and UCS of 30:1 could be
adopted, which gives an inferred range of oven-dried UCS (based on the range of point load strength
index test results given above) of 11 MPa to 108 MPa. It is noted that for wet samples the potential
conversion value between point load strength and UCS is between 15 and 20.

For the historical PWD investigation, a total of 58 point load tests were completed (including diametral
and axial tests), with the results within the range of test results outlined above for the completed DP
boreholes. The results of the PWD point load tests are included in Appendix G.

6.2 Exposure of Rock Core Samples

The rock core obtained during the current investigation was stored within metal core boxes and out of
the weather: the core from the proposed basement boreholes was photographed the day following the
completion of drilling and then re-photographed three weeks later, whereas the terrace boreholes were
photographed about two weeks following the completion of drilling.

It was noted that much of the deeper rock core from the basement car park boreholes that had been
initially ‘grey’ in colour had changed to yellow in colour. The 21-day’ core photographs are presented
together with the relevant borehole log and ‘as-drilled’ core photos in Appendix D.

A summary of the depths at which massive and bedded sandstone were encountered, and whether a
change of colour in the drill core occurred (to a yellow colour), two to three weeks after the completion
of drilling, are summarised in Table 6.

Geotechnical Investigation, Alterations and Additions 72261.06.R.003.Rev0
20 lllawong Avenue, Tamarama November 2018



Page 14 of 29

Table 6: Summary of Massive and Bedded Sandstone Depths and Colour Changes (post-

drilling)
. . . e Colour change occurred
Borehole ID Depth interval (m) Lithological Description 2.3 weeks after drilling

2.0-5.75 Massive sandstone No

BH101
5.75-14.5 Bedded sandstone Yes
BH102 0.15-6.96 Massive sandstone No
BH102 6.96-14.68 Bedded sandstone Yes
0.7-5.18 Massive sandstone No
BH103 5.18-9.7 Massive sandstone Yes
9.7-14.25 Bedded sandstone Yes
0.8-2.3 Massive sandstone No
BH104 2.3-6.15 Massive sandstone Yes
6.15-14.6 Bedded sandstone Yes
3.00-5.2 Bedded sandstone No

BH201
5.2-5.88 Bedded sandstone Yes
3.95-5.24 Bedded sandstone No

BH202
5.24-6.25 Bedded sandstone Yes
2.33-4.74 Massive sandstone No

BH204
4.74-5.48 Bedded sandstone No
2.0-4.5 Massive sandstone No

BH205
4.5-5.21 Bedded sandstone No
BH206 1.62-4.7 Massive sandstone No
BH206 4.7-6.0 Bedded sandstone No
BH208 1.57-5.78 Massive sandstone No
BH210 2.1-5.06 Massive sandstone No

It is noted from the PWD report that sections of massive sandstone from DP Boreholes BH1 and BH2
remained a light grey colour a number of weeks after the completion of drilling, which is consistent with
the most recent drill core observations. From close inspection of the most recently drilled core, it
appears that the upper section of massive sandstone, which appears to be “bedded”, is slightly
leached of iron, with possible liesegang rings (bands of iron chemical precipitates — not bedding)
formed within the sandstone below. The liesegang rings also appear to be present within the PWD
core (logged as bedded sandstone).
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Two (2) soil samples selected from the boreholes were submitted for analysis at a NATA-accredited
laboratory. Analysis for soil aggressiveness to buried concrete and steel elements was completed,

including pH, electrical conductivity, sulfate and chloride ion concentrations.

The aggressivity results are summarised in Table 7, with the laboratory test reports included in

Appendix E.

Table 7: Laboratory Test Results for Aggressiveness to Buried Concrete and Steel

Elevation 2 .
Sample ID Sarr?plfe of Sample1 oH EC Chloride Sulphate
Description (uS/cm) (mg/kg) (mg/kg)
(RL m)
BH102, 0.3 m Sandstone 56.2 9.1 87 <10 27
BH104, 0.5 m Sand Filling 55.3 8.2 95 <10 110

Notes: (1) Elevation quoted is for the ‘top’ of the samples. (2) EC = Electrical Conductivity. (3) Analysed soils were tested as a
1:5 mixture of soil:water.

In accordance with Australian Standard AS 2159-2009 (Reference 4), the results of the chemical
laboratory testing indicate that the filling materials and sandstone are non-aggressive to both concrete
and buried steel.

6.4 Geotechnical Testing

Historical laboratory testing of rock core specimens from PWD boreholes (excluding point load index
strength testing, described in Section 6.1) included the following tests:

Absorption, apparent porosity and bulk specific gravity, conducted in accordance with ASTM
C97/C 97M-09 (“Modified Test Methods for Absorption and Bulk Specific Gravity of Dimension
Stone”):

0 4 tests from Borehole PWD3 (specimen pairs from depths of 4.15m & 4.35m, 545 m &
5.65 m); and

0 4 tests from Borehole PWD4 (specimen pairs from depths of 3.00 m & 3.20 m, 8.43 m &
8.55 m).

Compressive strength of dimension stone (wet and dry strength), conducted in accordance with
test method ASTM C170/C 170M-09 (“Standard Test Method for Compressive Strength of
Building Stone”, using test specimens with a length 2.5 times their diameter):

o 3 tests from Borehole DP Borehole BH1 (one ‘dry’ test specimen and two ‘wet test
specimens, depths not recorded);

o0 4 tests from Borehole PWD3 (‘dry’ test specimens from depths 4.42-4.55 m, 5.72-5.85m, and
‘wet’ test specimens from depths 4.22-4.35 m, 5.52-5.65 m); and

0 4 tests from Borehole PWD4 (‘dry’ test specimens from depth 3.27-3.40 m, 8.74-8.87 m, and
‘wet’ test specimens from depth 3.07-3.20 m, 8.50-8.63m).

Geotechnical Investigation, Alterations and Additions
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accordance with

AS/NZ 4456.10:2003 (“Method A — Masonry Units and Segmented Pavers: Resistance to Salt
Attack — Sodium Sulphate”):

(0]

5 tests on massive sandstone from Borehole PWDA4.

The geotechnical test results are summarised in Table 8 to Table 10, with the laboratory test reports
included in Appendix G.

Table 8: Historical Laboratory Test Results for Absorption, Apparent Porosity and Bulk
Specific Gravity
Elevation
Water Apparent o
Sample ID’* Sanfplfe of Top 02f Absorption Porosity (% by Bulk_SpeC|f|3c
Description | Sample (% by weight) volume) Gravity (t/m”)
(RL m) o Dy weig
PWD3, 4.15m 52.6 4.152 9.318 2.244
Medium
PWD3, 4.35 m grained 52.4 3.493 8.059 2.307
PWD3, 545 m massive 51.3 3.204 7.518 2.346
sandstone
PWD3, 5.65 m 51.0 3.052 7.216 2.364
PWD4, 3.00 m 52.6 3.629 8.391 2.313
Medium
PWD4, 3.20 m grained 52.4 3.712 8.562 2.306
PWD4,843m | laminated 47.2 3.384 7.856 2.321
sandstone
PWD4, 8.55 m 471 3.455 8.048 2.329

Notes: (1) For clarity, sample names have been modified to “PWD..” rather than “BH..”, and (2) Elevation quoted is for the ‘top’

of the samples.

As per the PWD report, the low apparent porosities indicate that the “samples tested are largely
unaffected by weathering”.

Table 9: Historical Laboratory Test Results for Compressive Strength of Dimension Stone

Samble Elevation | Compressive Co:err:sgseive Ratio of Wet
Sample ID’ Descristion of Sample® Strength Stfength to Dry
(RL m) (MPa) (MPa) Strength
DP Borehole
BH1(dry)’ 67.9 67.9
“Yellow
DP Borehole BH1 block” Unknown 422 0.59
(Test 1: wet)
sandstone 40.0
DP Borehole
BH1(Test 2: wet)® 379
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Sambple Elevation Compressive Co:e::sgseive Ratio of Wet
Sample D' Description of Sample2 Strength St::zn th to Dry
P (RL m) (MPa) (MPg) Strength
PWD3, 4.42-
4.55 m (dry) 52.3 73.0
721

:Vg?i; ?dzj) Medium 51.0 71.3

| masae 0.55
PWD3, 4.22-
4.35 m (wet) sandstone 52.5 37.9

39.5

PWD3, 5.52-
5.65 m (wet) 51.2 411
ZVX(?‘; ?df;) Medium 52.3 68.4 68.4

| masaie 0.68
PWD4, 3.07-
3.20 m (wet) sandstone 52.5 46.2 46.2
PWD4, 8.74- Medium 46.9 67.0 67.0
8.87 m (dry) grained 0.93
PWD4, 8.50- laminated )
8.63 m (wet) sandstone 47 1 62.0 62.0

Notes: (1) For clarity, sample names from PWD boreholes have been modified to “PWD..” rather than “BH..”, (2) Elevation
quoted is for the ‘top’ of the samples, and (3) DP Borehole rock sample possibly taken from depths of between 2.5 m - 5.6 m).

As per the PWD report, as a guide it is considered that a “minimum unconfined compressive strength
of 30 MPa (wet) and 50 MPa (dry) ... (is) a reasonable ‘benchmark’ for the potential use of Sydney
sandstones as dimension stone in all applications. Although the strength parameters for all of the
UCS samples tested are above these minimum values, it should be noted that (the deeper samples)
from borehole BH4 (PWD4) exhibited some banding (i.e. cross-beds) and may not satisfy the aesthetic
requirements for use as dimension stone in all applications.”

It is noted that for the massive sandstone in Boreholes BH101 to BH104 which did not change colour,
point load strength index (Issg) test results are marginally below 1.5 MPa (i.e. a dry UCS of less than
45 MPa when using a multiplier of 30 to convert from Issg), whereas the massive sandstone which did
change colour (i.e. noted as “Yellow Block” on the borehole logs) all have Iss test results greater than
or equal to 1.5 MPa.

Table 10: Historical Laboratory Test Results for Resistance to Salt Attack

1 Sample EIevatlon2 Damage Mass Loss at Disintegration
Sample ID o of Sample .
Description Description 15 cycles (%) at Cycle
(RL m)
PWD4, 5.60 m Medium 50.0 Some residue 0.2 -
PWD4,565m | drained 50.0 Some residue 0.2 -
massive
PWD4,5.70 m sandstone 49.9 Some residue 0.2 -
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1 Sample EIevatlonz Damage Mass Loss at Disintegration
Sample ID . L of Sample e
Description Description 15 cycles (%) at Cycle
(RL m)
PWD4, 5.75 m Medium 49.9 Some residue 0.2 -
grained
PWD4,580m | Massive 49.8 Some residue 0.2 -
sandstone

Notes: (1) For clarity, sample names have been modified to “PWD..” rather than “BH..”, and (2) Elevation quoted is for the ‘top’
of the samples, and (3) Test specimen 50 mm cube.

As per the PWD report, “a loss of less than 1% is regarded ... as the minimum standard for the sodium
sulphate soundness (resistance to salt attack)” for dimension stone.

7. Geotechnical Model
7.1 Proposed Basement Car Park

The geotechnical model for the car park area of the site is a shallow thickness of filling (up to 2 m
thick, adjacent to the re-aligned sewer in the southern part of the site near Borehole BH101), over a
slightly sloping sandstone profile.

The sandstone is initially generally moderately to slightly weathered, very low to medium strength,
bedded or massive, rapidly becoming slightly weathered or fresh and high strength. The elevation and
thickness of massive and bedded sandstone varies across the site, and is depicted on cross-sections
A-A’ to D-D’ in Appendix C, which show the interpreted extent of the massive sandstone (including
“yellow block”) and cross-bedded sandstone units.

As shown in the cross-sections, a continuous band of massive sandstone is present within the
footprint of the proposed car park basement, ranging in thickness from 4 — 10.6 m on Sections A-A’
and B-B’: south-west to north-east, and 9- 10 m and 7 - 3.5 m on Sections C-C’ and D-D’: north-west
to south-east, respectively. High strength, “Yellow block” sandstone is interpreted to occur over the
northern two-thirds of the site (i.e. north of about Chainage 25 m on Section B-B’).

7.2 Ground Floor Terraces

The geotechnical model for the ground floor terraces is a layer of rubble and sand filling up to 2.3 m
thick, with thick concrete beneath Units 2 and 3 (i.e. between Chainages Ch58-Ch69 m on Drawing 6,
Appendix C), and mortared bricks between 1.0 m - 1.65 m thick beneath Units 1 and 3 (i.e. between
Chainages Ch54-Ch75 m on Drawing 6: possible brick wall or footing). Layers of massive and
bedded, medium or high strength sandstone were encountered below these materials.

North of mapping traverse 104 (Appendix D), a narrow void or cave or a weathered seam of soil
strength clayey sand (at a similar elevation), was observed in both current and historical mapping
traverses of the cliff face, and within multiple boreholes. Some seepage of groundwater was noted
coming from these seams during the mapping. The encountered seams and voids (possibly up to
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200 mm thick) are interpreted to be laterally continuous in a northerly direction beneath the terraces,
over an approximate length of 40 m. It appears that the mortared bricks at Borehole BH202 have
been taken down to the level of this seam, and probably found below it.

South of mapping traverse 104, weathered seams or voids were not encountered beneath the terrace
within the high strength sandstone. It is noted that a thin layer of medium strength sandstone was
encountered below the rubble / sand filling.

8. Proposed Development
Based upon the architectural drawings for the project prepared by GroupGSA Architects Pty Ltd (refer
Drawing 1), the proposed development includes:

e the excavation of a car parking basement with two to three levels, with a final finished level of
RL46.23 m (anticipated excavation depths within the range 6 m-10.6 m below the current ground
surface);

e extension of the building on the south-western / seaward-side of the building, to create balconies
for each of the units, founded below the existing ground level terrace; and

e construction of up to two levels of residential ‘penthouse’ apartments on the top of the building.
No specific column or footing loads were available at the time of preparation of this report. As

requested, investigation of footings for the building and brick retaining wall below the terrace was
deleted from the scope of work.

The geotechnical issues considered relevant to the proposed development include excavation and
associated vibration, stress relief, excavation support, groundwater, foundations and earthquake
provisions.

9. Comments
9.1 Site Preparation
9.1.1 General

Site preparation for the excavation of the basement car park will include:

e demolition of the free-standing laundry block;

e removal of trees and shrubs adjacent to the existing unit block; and

e  stripping of asphalt, concrete kerbs, and roadbase / filling (to depths of between 0.15 - 2 m below
current surface levels).

Site preparation for the construction of the new balconies and footings will include:

e creation of site access for machinery (probably via the southern side of the building, or through
Unit 6);
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e demolition of the existing terrace roofing / shade structure, dividing walls, and removal of timber
decking;

e installation of fall / edge protection (i.e. beyond the proposed extent of the new balconies, which
may include installation on the cliff crest below);

e installation of access / anchor points, to enable access for workers (e.g. via rope) onto the cliff
crest below, if required;

e installation of suitable protections for the telecommunications facility at the northern end of the
building; and

e preparation of a methodology and access routes for the removal of drilling spoil from the terrace.

9.1.2 Dilapidation Surveys

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

9.2 Excavation
9.21 Proposed Basement Car Park

Following completion of the site preparation, excavations for the proposed basement car park, below
the base of stripping, is expected to encounter medium to high strength, medium to coarse grained
massive sandstone, with widely spaced defects. It is understood that quarrying of the sandstone is
being considered, with a specific excavation sequence and methodology likely to be required to
maximise the volume of sandstone blocks removed as potential dimension stone from within the
basement excavation envelope.

Care will be required when excavating close to the recently-diverted sewer, which appears to mostly
have been laid within a trench cut into the rock (refer Photos F1 to F5 in Appendix F).

9.2.2 Ground Floor Terraces

It is understood that widespread removal of all concrete slabs and rubble filling within the area of the
existing terraces is not being considered. Instead, it is understood that localised excavation will be
undertaken to install new balcony footings, through concrete slabs and rubble filling down to the top of
rock (temporary support is likely to be required to keep the holes open). Excavations for the new
footings at the northern end of the building (i.e. Unit 1 to Unit 3) are expected to encounter a thick
layer of concrete or mortared bricks, which may require specialised boring equipment to penetrate
effectively.

Relatively light weight machines may be required for this area of the site, due to the proximity of the
proposed footing excavations to the edge of the supporting brick retaining wall below. The load-
bearing capacity of the retaining wall for working machines has not been assessed: the structural
engineer should be contacted for advice in this regard.
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It is noted that some seepage of water at the soil-rock interface is to be expected, particularly on the
northern portion of the building, which will need to be managed during footing excavations to ensure
that sediment-laden water does not migrate into the neighbouring property (i.e. below the cliff) during
footing excavation work.

9.2.3 General

The filling materials and any natural soils should be readily excavated using conventional earthmoving
equipment. It is noted that smaller, more specialised equipment may be required to undertake the
excavation work on the ground level terraces, due to the limited working space and variable materials
expected to be encountered. This machinery may require additional time to complete the work to the
required depths, particularly where excavation below the seams and voids is required. At these
locations, consideration could be given to pre-boring of smaller diameter ‘pilot’ holes at each of the
footing locations, to check for voids and seams.

It is anticipated that quarrying of the medium strength and stronger sandstone for dimension stone will
require the use of a combination of rock saws and rock hammers. For any areas of the site where
quarrying is not being considered, deepening of the excavation through medium and high strength
rock will require the use of heavy ripping equipment or rock hammers.

Rippability of the sandstone is critically dependent upon the spacing of bedding and vertical joints, as
well as on strength. An excavator fitted with a medium to large-sized rock hammer is likely to be
required to remove the medium or higher strength sandstone, albeit at relatively slow rates.
Excavation contractors should make their own assessment of likely productivity depending on their
equipment capabilities and operator skills. Detailed excavations adjacent to retaining walls or for
footing excavations can be achieved by the use of rock hammers, rotary rock saws, or milling heads.
Rock saws should also be used along the site boundaries to minimise over break.

Any off-site disposal of material will require assessment for re-use or classification of the soil and rock
in accordance with Environmental Guidelines: Assessment, Classification and Management of Non-
Liquid Wastes (NSW EPA, 2014: Reference 7), prior to disposal to an appropriately licensed landfill.

9.24 Stress Relief

It is possible that the proposed excavation could be affected by “stress relief” movement of the high
strength sandstone induced by the excavation. Based upon experience of similar excavations, the
movement (towards the excavation) could be up to 1 mm to 2 mm per vertical metre depth of
excavation into the bedrock, particularly for excavation faces with east-west trending orientations such
as adjacent to the existing multi-storey unit block.

The movements are likely to be greatest towards the centre of the long dimension of the excavation
and reducing to the corners where the excavation is constrained.

Stress relief movements are likely to occur over a relatively short duration. It is therefore
recommended that all concrete / structural elements of the new structure are not cast directly against
the excavated rock face.
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9.3 Vibration Control

Noise and vibration will be caused by excavation work on the site. The use of hydraulic rock hammers
or impact breakers will cause vibration which, if not controlled, could possibly result in damage to
nearby structures and underground services (e.g. closer than 20 m), and disturbance to occupants.

It is assumed that the foundation systems of nearby buildings are founded on medium or high strength
sandstone. It is suggested that vibrations be provisionally limited to a peak particle velocity (PPV) of
8 mm/s at the ground level of the neighbouring buildings to protect architectural features, and for
occupant comfort, though this level of vibration will be potentially disturbing to occupants. It is
considered that this limit should also be applied to the existing unit block whilst occupied. If the whole
building is to be vacated during the works then it may be feasible to increase the PPV to 15 mm/s at
the foundation level, subject to confirmation of the foundation conditions of the existing structure and
while maintaining the vibration level below the allowed limit at adjacent buildings.

The provisional level of 8 mm/s complies with AS/ISO 2631.2 — 2014 (Reference 8) and is below the
normal building damage threshold level. It is suggested that the client assess whether the proposed
vibration limit will have a serviceability impact on nearby sensitive structures (if present), or for human
comfort. This provisional limit may need to be modified depending on the result of such assessments,
or following a review of building condition surveys. A site specific vibration monitoring trial may be
required to determine vibration attenuation once excavation plant and methods have been finalised.

9.4 Batter Slopes and Excavation Support

9.4.1 General

Based upon the drawings provided, sections of the excavations for the basement and within the
ground floor terraces will be close to either the sewer diversion trench, property boundaries or to
existing structures (which are assumed to be founded on the underlying medium to high strength
sandstone).

Permanent batter slopes within the footprint of the proposed basement and for the terraces are shown
on the preliminary structural drawings to be vertical, for excavations in both rock and soil. The extent
of vertical excavations within soil for the proposed basement are inferred to be typically up to about
1 m, and up to about 2m high adjacent to the southern boundary (near Borehole BH101) and also for
footing excavations along the terrace.

In general, low-height vertical excavations within soil around the perimeter of the basement could be
temporarily supported with soil nails, mesh and shotcrete, or a concrete or shotcrete retaining wall
founded on sandstone with closely spaced reinforcement bars drilled and grouted into the underlying
rock. Retention of soil thicknesses greater than 1 m will require specific assessment, to ensure that
adequate lateral support is provided and slope stability maintained.

Retention of filling within footing excavation holes along the terraces, prior to the placement of
concrete, will require the use of temporary casing or shoring to prevent hole collapse.
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Where batters are proposed in soils in other parts of the site, it is expected that batter slopes will be
mostly less than 1.5 m high. Based on this, the maximum batter slopes recommended for the design
of temporary cuts of up to 1.5 m height are presented in Table 11.

Material stockpiles and machinery / equipment should not be stored at the crest of unsupported
excavations.

Where excavation is required close to existing structures supported on high-level footings, it may be
necessary to incorporate a set-back to the top of the batters, or underpin the footings to a lower

‘stable’ founding stratum.

Table 11: Recommended Maximum Batter Slopes for Excavated Slopes

Excavated material Temporary Batter Permanent Batter
. 1H:1V with weather )
Filling protection, or 1.5H:1V 2H:AV
Low strength sandstone 0.5H:1V 1H:1V
Medium strength sandstone (or better) Vertical ' Vertical '

Note: (1) Should be inspected by an engineering geologist for unstable wedges, which, if present, should be removed or rock
bolted.

Typically, medium and high strength rock is generally globally stable when cut vertically, provided that
there are no adversely oriented joints or other defects / seams present. It is considered that the
medium and high strength sandstone within the footprint of the proposed basement can be cut
vertically and left unsupported as the excavation progresses, subject to a detailed assessment of
jointing and rock conditions by a suitably qualified geotechnical engineer/engineering geologist, who
will advise on any remedial works considered necessary to maintain stability (such as spot bolting or
installation of shotcrete). Regular rock face inspections will be required during excavation
(recommended at about every 1.5 m ‘drop’) to determine whether conditions are as anticipated.

Based upon the limited data on joint orientations for the Hawkesbury Sandstone at the site, joints are
inferred to be oriented at slight angles to the proposed excavation faces. It is expected that some
wedges will be formed where these near-vertical joints intersect the excavation faces.

9.4.2 Design

Excavation faces retained either temporarily or permanently will be subjected to earth pressures from
the ground surface down to the top of medium strength rock.

Table 12 outlines material strength parameters that may be used for the preliminary design of
excavation support structures. Retaining walls may be designed on the basis of the parameters given
in Table 12 with a triangular pressure distribution, assuming the walls are cantilevered or braced.

The values of active earth pressure coefficient, Ka, to be used for estimating soil pressures are for a
level ground surface and a wall that allows some minor (outward) lateral movement. To minimise
movement of adjacent footings, the retained soil and weathered rock below the foundations should be
designed with an “at rest” lateral earth pressure coefficient (Ko) — refer Table 12.
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Lateral pressures due to surcharge loads from adjacent buildings, sloping ground surface, nearby
roads, and construction machinery should be included where relevant. Hydrostatic pressures acting
on the back of the retaining wall(s) should also be included in the design, where adequate drainage is
not provided behind its full height.

Table 12: Typical Material and Strength Parameters for Excavation Support Structures

Bulk Densit Coefficient of Coefficient of Ultimate Passive
Material (kN/m3) y Active Earth Earth Pressure Earth Pressure
Pressure (K,) at Rest (K,) (kPa)
Filling 18 0.4 0.6 -

Low strength 29 0 0.1 2000
sandstone

Medium strength 20 0 0 6000
sandstone

9.5 Groundwater

Standing water was measured at similar levels (i.e. between RL47.5 m and 47.9 m) in two open
boreholes, measured the day following drilling. The water was inferred to be entering the boreholes
from defects within the rock. It is noted that the base of the cliff, on the south-eastern side of the
building (about 40 m south-east of these boreholes) has an elevation of approximately RL46.5 m to
RL47 m. Groundwater was noted seeping from seams within the cliff face at elevations of between
RL52 m and RL53 m, and was also previously observed within a footing exposure at the northern end
of the building (i.e. Test Pit TP1) at the soil-rock interface.

The above observations indicate that groundwater is present within the site as both a shallow, perched
water table, and a deeper water table which is likely to decrease in elevation towards the cliff line and
Tamarama Gully. It is noted that groundwater levels have been known to vary by over 1 m, relatively
quickly, as they are affected by the prevailing climatic and downslope drainage conditions.

Based on published information and previous experience, the permeability of the Hawkesbury
Sandstone rock mass is inferred to be relatively low. It is anticipated that groundwater ingress into the
excavation will occur as seepage through and along the soil / rock interface on the site, and also from
rock defects (e.g. joints). Seepage flows are likely to increase following periods of extended wet
weather.

At this stage it is not possible to accurately estimate the likely extent and rate of seepage, though it is
anticipated that seepage rates will be relatively low given the expected low permeability of the rock
mass. Inflow rates such as these are usually readily handled by sump and pump measures, with the
pumps required to periodically remove stored water from any sub-floor drainage system(s). During
construction, testing of water quality may be necessary prior to disposal, and permission is likely to be
required to dispose to the Council stormwater system.
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It is suggested that monitoring of flows during the early phases of excavation be undertaken to assess
long term pumping requirements (if any). Grouting of open joints and partings may be necessary if
excessive water ingress is an issue during excavation.

Previous experience also indicates that the groundwater within the Hawkesbury Sandstone can have
moderate concentrations of dissolved solids, particularly iron. Once groundwater comes into contact
with the atmosphere, precipitation of iron oxides is likely to occur and provision should be made for the
filtering and/or cleaning of this precipitate from subsoil drains, sumps, pumps and other fittings over
the medium to longer term.

Based upon the groundwater observations and ground conditions encountered during the
investigation, the groundwater drawdown effects on adjacent properties are likely to be negligible,
however, it is possible that a reduction in perched seepage flows down the cliff (i.e. from RL52 m) may
be experienced.

9.6 Foundations
9.6.1 Proposed Basement Car Park

High strength, bedded sandstone (Class Il or 1) is expected to be encountered at bulk excavation level
over the footprint of the proposed basement excavation. The interpreted geological profile for the site
is depicted on the interpreted cross-sections A-A’ to D-D’ (Drawings 2 to 5, Appendix C). It is noted
that thin bands (20-70 mm thick) of very low strength sandstone and clay were encountered about 2 m
below the final finished level in some locations (refer boreholes BH101 and BH102 on Drawing 3).

This ‘class’ of rock is considered to be a suitable founding material for the car parking structure. On
the basis of the materials anticipated at these levels, spread footings (i.e. pad or strip footings) should
be suitable for supporting the footings of the proposed structure. If soil and weaker rock layers are
encountered in the footings (e.g. fractured material), then consideration should be made for the
footings/excavation to be taken deeper to below the fractured rock.

9.6.2 Ground Floor Terraces

Foundations for the new balcony footings, north of (and including) mapping traverse 104 / Unit 6, will
need to be taken to below the weathered seams and voids encountered in the boreholes, to uniformly
found on the underlying high strength sandstone (Class Il or I). This ‘class’ of rock is considered to be
a suitable founding material for the proposed new balcony footings. With reference to Drawing 6, the
depth of additional excavation through medium and high strength rock is indicated to be up to 1.9 m.
Due to access and safety considerations, bored piles (temporarily cased) would likely be required.

Due to the inferred connection of the seams / voids within the sandstone (beneath the terrace) to the
cliff face, consideration should be given to the use of a thick concrete mixture for the footings, to limit
the amount of concrete lost from the base of the footing into the seam and out towards the cliff edge.
Alternatively, hand grout packing of the seams (e.g. via rope access) could be attempted with the
permission of the neighbour.

South of mapping traverse 104 / Unit 6, foundations for the new balcony footings will need to be taken
through the rubble filling, to uniformly found on the underlying medium and high strength sandstone
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(Class ll or 1). On the basis of the materials anticipated at these levels, spread footings (i.e. pad or
strip footings) should be suitable for supporting the footings of the proposed structure at these
locations.

9.6.3 Design

Recommended maximum allowable (and ultimate) bearing pressures, shaft adhesions and modulus
values for the various rock strata encountered in boreholes at the site are presented in Table 13.
These parameters apply to the design of spread foundations, such as pads or strip footings, or for
socketed bored piles, for the support of axial compression loadings. They can only be adopted if the
excavations are clean and free of loose debris, with pile sockets free of smear and adequately
roughened immediately prior to concrete placement. An experienced geotechnical professional should
inspect all pile excavations and spread footings (e.g. pads) prior to the placement of concrete and
steel.

Footings taken down into consistent Class Il sandstone (or better) may be designed for 6,000 kPa and
possibly up to 10,000 kPa, subject to spoon testing during construction. However, if higher bearing
pressures are used in design then significant additional testing will be required in the form of ‘proof’
core boreholes and spoon testing of footings, to ensure there are no defects beneath footings.
Alternatively, if a lower allowable bearing pressure of 3,500 kPa is adopted then testing during
construction could be limited to the geotechnical inspection of foundations.

Table 13: Recommended Design Parameters and Moduli for Foundation Design

Allowable Ultimate Allowable Ultimate Field
Foundation Stratum’ End End Shaft Shaft Elastic
Bearing Bearing Adhesion Adhesion Modulus
(MPa) (MPa) (kPa)? (kPa)? (MPa)
Low strength Sandstone 10 4 150 250 100
(Class IV)
Medium strength
Sandstone (Class lI) 3.5 20 350 800 350
High strength
Sandstone (Class Il or 6.0 60 600 1500 900
better)
Notes: 1 Rock Classification based on Pells et. al (1998) and Bertuzzi and Pells (2002).
2 Shaft adhesion applicable to the design of bored piles, uncased over the rock socket length, where adequate

sidewall cleanliness and roughness are achieved.

To use a bearing pressure value for design of 6 MPa, 33% of the footings should be spoon tested to a
depth equivalent to 1.5 times the footing width. In spoon testing, a 50 mm diameter hole is drilled
below the base of the footing to a depth of 1.5 times the footing width, followed by testing to check for
the presence of weak layers or clay bands.

For design using the ultimate values provided in Table 13, a geotechnical strength reduction factor
(dg4) should be determined by the designer, in accordance with AS 2159-2009. Serviceability criteria
will also need to be met when using ultimate design parameters.

72261.06.R.003.Rev0
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Where footings are located within the zone of influence of adjacent excavations, drawn upward at
45 degrees from the toe of the excavation (such as lift shafts or tanks), the allowable bearing pressure
should be reduced by 25% and the excavation carefully inspected for adversely oriented joints.
Alternatively, the footings may be taken deeper to below the zone of influence.

The settlement of a spread footing is dependent on the loads applied to the footing and the foundation
conditions below the footing. The total settlement of a spread footing designed using the allowable
parameters provided in Table 13 is expected to be less than 1% of the footing width upon application
of the design load. Differential settlement between adjacent columns is expected to be less than half
of this value.

All spread footings should be inspected by an experienced geotechnical professional to check the
adequacy of the foundation material and proof drilled or spoon tested as appropriate.

If anchors / tie/down support is required for the lift core structures, it is considered that preliminary
design could be based upon a working bond stress of 600 kPa, for rock of at least medium strength. It
will be necessary to inspect the drilling of selected anchor holes to confirm that conditions are as
encountered and inferred from the boreholes.

9.6.4 Existing Footings of Unit Block

Based on the previous footing exposures completed for the northern, southern and western sides of
the existing unit block (Reference 3), the existing footings have been taken to at least low to medium
strength sandstone, for which the parameters given in Table 13 for a Class lll material are considered
appropriate.

It was noted in the report (Reference 3) that a sample of fibre cement from Test Pit TP5 was confirmed
as containing asbestos minerals. The full report should be referred to for further details on the findings
of the footing exposures.

9.7 Floor Slab and Pavement Design

The floor of the proposed basement at bulk excavation level (BEL) can be designed as a slab on
ground. The final rock surface (at BEL) should be trimmed and scraped clean of debris. As the floor
will be excavated within rock it is suggested that slab design be based on a design CBR for the
subgrade material not exceeding 8%.

It will be necessary to provide under-floor drainage to safeguard against uplift pressures if the slab is
designed for drained conditions, and to direct seepage to the stormwater drainage system. This could
comprise a minimum 100 mm thick, durable open graded crushed rock with subsurface drains and
sumps connected to the stormwater system (where permitted).

If imported material is used to level the site and to form subgrade levels, the design CBR value will
depend on the type of imported material. The design CBR value is based on the provision of
adequate surface and subsoil drainage to maintain the subgrade as close to the optimum moisture
content as possible.
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9.8 Seismic Design

In accordance with the Earthquake Loading Standard, AS 1170.4 — 2007 (Reference 9), the site has a
hazard factor (z) of 0.08. A site sub-soil class of Rock (B,) is considered to be appropriate for this site.
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11. Limitations

Douglas Partners (DP) has prepared this report for this project at 20 llawong Avenue, Tamarama, in
accordance with DP’s proposal SYD18094a (Rev 1) dated 24 September 2018. Acceptance was
received from Nathan Dutch of GK Strata Management Pty Ltd on 25 September 2018, on behalf of
Strata Plan SP1731. The work was carried out under DP’s Conditions of Engagement. This report is
provided for the exclusive use of Strata Plan SP1731 or their agents for this project only and for the
purposes as described in the report. It should not be used by or be relied upon for other projects or
purposes 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
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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.

This report must be read in conjunction with all of the attached pages 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 for 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
filing 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 filing may contain
contaminants and hazardous building materials.

The contents of this report do not constitute formal design components such as are required, by the
Health and Safety Legislation and Regulations, to be included in a Safety Report specifying the
hazards likely to be encountered during construction and the controls required to mitigate risk. This
design process requires a risk assessment to be undertaken, with such assessment being dependent
upon factors relating to likelihood of occurrence and consequences of damage to property and to life.
This, in turn, requires project data and analysis presently beyond the knowledge and project role
respectively of DP. DP may be able, however, to assist the client in carrying out a risk assessment of
potential hazards contained in the Comments section of this report, as an extension to the current
scope of works, if so requested, and provided that suitable additional information is made available to
DP. Any such risk assessment would, however, be necessarily restricted to the geotechnical
components set out in this report and to their application by the project designers to project design,
construction, maintenance and demolition.

Douglas Partners Pty Ltd

Geotechnical Investigation, Alterations and Additions 72261.06.R.003.Rev0
20 lllawong Avenue, Tamarama November 2018



Appendix A

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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DCP11
(approx.)

Photo 1 — View south-west towards laneway and southern property boundary. Historical test location indicated as
shown.

DCP13

DCP12 approx.)

(approx.)

N

Photo 2 — View south-east towards neighbouring property and laneway along southern property boundary. Historical
test locations indicated as shown.
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DCP14
(approx.)

Photo 3 — View south-east towards cliffline and 20 lllawong Avenue building. Historical test location indicated as
shown.

BH101

Photo 4 — View north-west towards existing car park. Test locations indicated as shown.
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BH3

BH5 BH103

PWD2

PWD1

(approx.)

Photo 5 — View north within existing car park. Historical and current test locations indicated as shown.

PWD2

Photo 6 — View south-east towards neighbouring property and laneway along southern property boundary. Historical
test locations indicated as shown
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BH102

BH2

BH7

Photo 7 — View south within existing car park. Historical and current test locations indicated as shown.

BH3

BH103

Photo 8 — View east within existing car park. Historical and current test locations indicated as shown
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BH3

PWD3

Photo 9 — View west within existing car park. Historical and current test locations indicated as shown.

PWDA4

Photo 10 — View north-west within existing car park towards laundry. Historical test location indicated as shown
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BH104

Photo 11 — View west within existing car park. Historical and current test locations indicated as shown.

Photo 12 — View north-west towards existing car park. Rock exposure indicated as shown
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BH208

(obscured)
BH202

Overhang of balcony adjacent to Unit 2

/

BH201

Photo 13 — View south-west along balcony edge from Unit 1. Current test locations indicated as shown.

~

Photo 14 — View south-west along balcony of Unit 2. The position of BH202 is indicated as shown.
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Photo 15 — View south-west along balcony edge from Unit 4.

~

Photo 16 — View south-west along balcony of Unit 5. The position of BH206 is indicated as shown.
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Photo 17 — View north-east along balcony of Units 5 and 6. Borehole positions are indicated as shown.

~

Photo 18 — View south-west along balcony of Unit 7. The position of BH208 is indicated as shown, below a timber

deck.
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Photo 19 — View east at southern end of balcony / terrace of Unit 8.

Photo 20 — View south-west at southern end of balcony / terrace of Unit 10.
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Photo 21 — View east at southern end of balcony / terrace of Unit 10, adjacent to cliff edge.

~

Photo 22 — View south-west at southern end of balcony / terrace of Unit 10. The position of Borehole BH210 is
indicated as shown.
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Appendix D

Field Work Results



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.

¢ 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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Description and Classification Methods
The methods of description and classification of
soils and rocks used in this report are based on
Australian Standard AS 1726-1993, Geotechnical
Site Investigations Code. 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:

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

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

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

The sand and gravel
subdivided as follows:

sizes can be further

Type Particle size (mm)
Coarse gravel 20-63
Medium gravel 6-20

Fine gravel 2.36-6
Coarse sand 0.6 -2.36
Medium sand 0.2-0.6
Fine sand 0.075-0.2

The proportions of secondary constituents of soils

are described as:

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

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:

Term Proportion Example
And Specify Clay (60%) and Relative Abbreviation | SPTN CPT qc
Sand (40%) Density value value
Adjective 20 - 35% Sandy Clay G | y (MZ"")
< <
Slightly 12-20% | Slightly Sandy ery 100se v
Clay Loose | 4-10 2-5
With some 5-12% | Clay with some Medium md 10-30 | 5-15
sand dense
With a trace of 0-5% Clay with a trace Dense d 30-50 | 15-25
of sand Very vd >50 >25
dense
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Soil Origin
It is often difficult to accurately determine the origin
of a soil. Soils can generally be classified as:

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

Transported soils - formed somewhere else
and transported by nature to the site; or

Filling - moved by man.

Transported soils may be further subdivided into:

Alluvium - river deposits
Lacustrine - lake deposits
Aeolian - wind deposits

Littoral - beach deposits
Estuarine - tidal river deposits
Talus - scree or coarse colluvium

Slopewash or Colluvium - transported
downslope by gravity assisted by water.
Often includes angular rock fragments and
boulders.
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Rock Strength

Rock strength is defined by the Point Load Strength Index (Isso)) and 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 test procedure is described by Australian Standard 4133.4.1 - 2007. The terms used to describe rock

strength are as follows:

Term Abbreviation Point Load Index Approximate Unconfined
Is(s0) MPa Compressive Strength MPa*

Extremely low EL <0.03 <0.6

Very low VL 0.03-0.1 06-2

Low L 0.1-0.3 2-6

Medium M 03-1.0 6-20

High H 1-3 20 - 60

Very high VH 3-10 60 - 200

Extremely high EH >10 >200

* Assumes a ratio of 20:1 for UCS to Issg)_ It should be noted that the UCS to Is(sg) 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

Extremely weathered EW Rock substance has soil properties, i.e. it can be remoulded
and classified as a soil but the texture of the original rock is
still evident.

Highly weathered HW Limonite staining or bleaching affects whole of rock
substance and other signs of decomposition are evident.
Porosity and strength may be altered as a result of iron
leaching or deposition. Colour and strength of original fresh
rock is not recognisable

Moderately Mw Staining and discolouration of rock substance has taken

weathered place

Slightly weathered SW Rock substance is slightly discoloured but shows little or no
change of strength from fresh rock

Fresh stained Fs Rock substance unaffected by weathering but staining
visible along defects

Fresh Fr No signs of decomposition or staining

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 some fragments

Fractured Core lengths of 40-200 mm with some shorter and longer sections
Slightly Fractured Core lengths of 200-1000 mm with some shorter and longer sections
Unbroken Core lengths mostly > 1000 mm
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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 better. 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 02mto0.6m

Thickly bedded 06mto2m

Very thickly bedded >2m
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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

v Water level

Sampling and Testing

A Auger sample

B Bulk sample

D Disturbed sample

E Environmental sample

Usp 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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Graphic Symbols for Soil and Rock

General

|

1
Q%
s}

.o ]

"v*é 90
e N L ]

2l
b ls

Soils

4 Y
A

PN
/'/. /'/. /'/.
AN
BEERE
HENEE
~ANJ 0

et

o

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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CLIENT: Strata Plan 1731

BOREHOLE LOG

SURFACE LEVEL: 56.2 AHD

PROJECT: Alterations and Additions
LOCATION: Proposed Car Park, 20 lllawong Avenue,

EASTING:

339719.4

NORTHING: 6247825.1

BORE No: BH101
PROJECT No: 72261.06
DATE: 19/10/2018

TAMARAMA DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description Vl\:/)ggtﬁa;i% o St?gggth .| Fracture Discontinuities Sampling & In Situ Testing
—| Depth of SgTarTT g | Spacing . . o | o Test Results
4 (m) ©31518 (g I%IE’; (m) B - Bedding J - Joint 2 Eo. D\c
St O [3223552% s 23 | S-Shear  F-Fault = 88|8? &
rata 2E8zea|” |5I818121285 [5 85 88 4 Comments
L | FILLING: brown, slightly gravelly (L L 1T 11 A
r8p medium sand filling, with some 1] LT I
[ [ sandstone cobbles, trace steel |11 [ I
3 fragments, gravel comprises fine to I 11 T I 11l A
[ coarse sandstone and brick, damp (. T [
i |11 T 10
L |11 T I ]
[l |11 T 10 964
[ [l FEEEEL| e T 1 S N=10
|11 T 10 I
|11 T 10
|11 T 10
|11 T 10
[ [? 2% SANDSTONE: high strength, |1 0 I Y A
30 slightly weathered, unbroken, light L1 ] Lo 1l PL(A)=1.1
[ [ grey and light orange-brown, 1] LTIl RN
i medium to coarse grained 1] I I
[ sandstone, massive, with trace (N e [
L carbonaceous flakes (possibly I 11 I I I 11l
B leached) |11 I I 10 -
e elow 3m: ron-staining (liesegang | | | | P e c [100] 100 PHAZTS
el rings?) |11 [T 10
g |11 I I 10
I |11 I I 10
- |11 I I 10
I |11 I I 10
4 |11 I I NN W PL(A)=1.5
Lol |11 I I I 11l
Fr |11 [T I I 11l
i [ 11 I [
i |11 [T I I 11l
| i
o |1 ] EEN AR I PLA=19
i |11 [T I I 11l
[ 11 I 11l
|11 [T I I 11l C |100]| 100
575 _ [ 11 I 11l
[ SANDSTONE: high strength, 111 NN I 11
L6 slightly weathered then fresh, | NN 11 PL(A)=1.3
Lol slightly fractured, orange-brown then |[::tu_‘_ e {1 11 11| 6.08m:B,0-10° un, ro,
[ light grey, medium to coarse grained | | | | F1h 11 fe stn
3 sandstone, thinly bedded at 0-10° |1 triho TN
I .0m-6.15m: iron cementation and |1 BRI 1
i with siltstone clasts |1 P TN
i |11 [T I I 11l
L7 11 RN IR PL(A =14
F2t |11 [T I I 11l
i [ 11 I [
i |11 [T I I 11l
i [ 11 I [
i |11 [T I I 11l
Lg 11 I I 10 PL(A) = 1.6
[l |11 I I 10
~L |11 I I 10
i I 11 I 1 ¢ 11001100
L I 1 I I
i I 1 I g
L I 1 I I
ro L1 NI IR PL(A)=1.6
FS I 11 I I
[ I 1 I RN
|11 I I 10
|11 I I 10
|11 I I 10
(| L1 Igl| L1l 11
RIG: Bobcat DRILLER: SS LOGGED: RMM CASING: HW to 2.1m

TYPE OF BORING:  Solid flight auger (TC Bit) to 2.1m; NMLC diamond core to 14.5m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS:

A Auger sample Gas sample

B Bulk sample Piston sample
BLK Block sample

C  Core driling

D  Disturbed sample

E  Environmental sample

Water sample
Water seep
Water level

“wVSCUO

Tube sample (x mm dia.)

SAMPLING & IN SITU TESTING LEGEND

PID Photo ionisation detector (ppm)

PL(A) Point load axial test Is(50) (MPa)

pp  Pocket penetrometer (kPa)
S Standard penetration test
\ Shear vane (kPa)

PL(D) Point load diametral test Is(50) (MPa)




BOREHOLE LOG

CLIENT: Strata Plan 1731 SURFACE LEVEL: 56.2 AHD BORE No: BH101
PROJECT: Alterations and Additions EASTING: 3397194 PROJECT No: 72261.06
LOCATION: Proposed Car Park, 20 lllawong Avenue, NORTHING: 6247825.1 DATE: 19/10/2018
TAMARAMA DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description VI\:/)gfaJtﬁa:ri% _| Fracture Discontinuities Sampling & In Situ Testing
Depth ; o 2
& (?1)) of 5|2 B - Bedding J - Joint g gi S Test %esults
Strata =xzz,e H S-Shear  F - Fault FIOCIE™ ] comments
[ SANDSTONE: high strength, I I
Fr slightly weathered then fresh, | | PL(A)=1.8
[ [ slightly fractured, orange-brown then | | |
light grey, medium to coarse grained | | |
sandstone, thinly bedded at 0-10° | |
(continued) | |
11 : : PL(A) = 2.2
i | |
| |
11.49m-13.0m: with some very low | | L 11.49m: B, 5°, un, cly C | 100| 92
to low strength bands | | \5mm
| | 11.73m: B, 5°, un, cly
r12 | | \5mm PL(A) = 1.3
[l | | 11.81m: Ds, 70mm
LT : : 12.31m: Ds, 20mm
| |
| |
L | | -
[ | | 13m: Cs,10mm PL(A)=0.36
i | |
| |
| |
: : c [100| 96
F14 | | PL(A)=1.5
Ll | | 14.11m: B, 0-5°, un, cly
i | | \5mm
145 | | 14.16m: B, 0-5°, un, cly
™| Bore discontinued at 14.5m | | 5mm
- Target Depth Reached | |
-15 : :
[~ | |
| |
| |
| |
| |
- 16 | |
Lol | |
FoE | |
| |
| |
| |
| |
L | |
'% | |
| |
| |
| |
| |
18 | |
Lol I I
L[ | |
| |
| |
| |
| |
e | |
FSE | |
[ [ | |
| |
| |
| |
| |
RIG: Bobcat DRILLER: SS LOGGED: RMM CASING: HW to 2.1m

TYPE OF BORING:

WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS:

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample
E  Environmental sample

Gas sample

Piston sample

Tube sample (x mm dia.)
Water sample

Water seep

Water level

"V sCT

SAMPLING & IN SITU TESTING LEGEND
G

PID 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)

Solid flight auger (TC Bit) to 2.1m; NMLC diamond core to 14.5m
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BOREHOLE LOG

CLIENT: Strata Plan 1731 SURFACE LEVEL: 56.5 AHD BORE No: BH102
PROJECT: Alterations and Additions EASTING: 339729 PROJECT No: 72261.06
LOCATION: Proposed Car Park, 20 lllawong Avenue, NORTHING: 6247833 DATE: 19/10/2018
TAMARAMA DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description Vl\:/)ggtﬁa;i% 2 Stlsgr%th 5 Fracture Discontinuities Sampling & In Situ Testing
4 D(fﬁ;h of g3 ;Iji :E: ::?:6 g B - Bedding J- Joint g 9"\?8& Testiesuns
Strata z o 353%555 S S-Shear  F-Fault = S8|g°
£2230k slelgl2l2Igls] 3 14 Comments
0.05
0'15‘\ASPHALTICCONCR.ETE /] : : : : : w : : : : : : : A
FILLING: brown, medium sand RERE AR IRE | A
[l filling, with some fine to coarse EERE b |
[l sandstone gravels, damp Nl I b |
3 strength, slightly weathered, slightly b Lo I PL(A) = 0.47
1 fractured to unbroken, light grey and il coih I
light orange-brown, medium to b RNl R |
coarse grained sandstone, massive,
Lol trace carbonaceous flakes (possibly | | | I|!] I I
L | feeered ol
L [ g | PL(A) = 0.74
2 [ LU | |
11 I 111 |1 | 2.09m: Cs, 10mm
[ [ I |
FSH [T I |
[ [ [T I |
[ 2.75m-3.8m: iron staining Ll N I PL(A) = 1.1
L3 (liesegang rings?) : : : : : : : : : : : A =1.
[ I |
[l [ I |
e[ [T I |
r [ I |
[ [ I | PL(A) = 1.4
-4 [ I |
i LI RN AR C (100|100
[l N |
[l I [ | -
[ [l N |
[ I [ |
[ 5 [l N | PL(A)=1.4
L I [ |
[l N |
s I [ |
rer el L]
| ]
6 BRIN RERRRREI PLAI=13
[ [l N |
(I N |
Lol [T N |
For (I N |
[ [T I |
[, 696 _ _ [l N | . PL(A) = 0.96
C SANDSTONE: medium to high 111 11 | 6.96m: B, 0-5°, ir, ro, fe
strength, slightly to moderately 1k NEE RN I stn C (100 99
[ weathered then fresh, slightly 11 RN |
Lot fractured, light grey, medium to i NN I
i cparsegrained sandstone, with ] b BEE BN [ 7.6m: B. 0-10°. un. ro
[ siltstone and carbonaceous bedding b R R I cIIyO—'5mym A
s laminations at 0-10° il R RN I PL(A) = 0.65
[ [ I |
[ I 111 |1 | 8.18m: B, 5°, pl, healed,
[of Ll N AN fe stn
r L1 N | 8.54m: B, 5°, pl, ro, cly
[ [ ) | stn
L 111 I | PL(A)=1.8
ro L1 N R
9.2m-9.7m: handling break L L I I
g breaks on L1 R R | ¢ 11001100
:,:r: bedding planes N R R I
' e
L1 N NEE PLA)=13
RIG: Bobcat DRILLER: SS LOGGED: RMM CASING: Uncased

TYPE OF BORING:

WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS:

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

Gas sample

Piston sample

Tube sample (x mm dia.)
Water sample

Water seep

Water level

"V sCT

& IN SITU TESTING LEGEND

PID 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)

Solid flight auger (TC Bit) to 0.36m; washbore to 0.55m; NMLC diamond core to 14.5m




BOREHOLE LOG

CLIENT: Strata Plan 1731 SURFACE LEVEL: 56.5 AHD BORE No: BH102
PROJECT: Alterations and Additions EASTING: 339729 PROJECT No: 72261.06
LOCATION: Proposed Car Park, 20 lllawong Avenue, NORTHING: 6247833 DATE: 19/10/2018
TAMARAMA DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description VI\:/)gz?tﬁa:ri%f _ _| Fracture Discontinuities Sampling & In Situ Testing
=| Depth f ? z| 2| Sracing ® Test Results
Xl (m) o 25 g (m) B - Bedding J - Joint § 219 3
Strata % % % % o 53 g go §§ S - Shear F - Fault - (O & 4 Comments
SANDSTONE: medium to high I 1T 11
strength, slightly to moderately | I ks
L[ weathered then fresh, slightly | I 11l
Fer fractured, light grey, medium to | I 11l
i coarse grained sandstone, with | I
siltstone and carbonaceous bedding | | I c 1001100
[ 11 laminations at 0-10° (continued) I TN PL(A)=1.5
i | I 11l
| I 11l
[l | I 11l
L~ T | I 11l
| I 11l
. | Il PL(A) = 1.7
r12 11.94m-13.55m: with some very low | 11 11.94m: Ds, 20mm
[ and low strength bands | | 12.15m: B, 0-5°, un, ro,
[ [ | (. \_cly 0-5mm
LS+ | | \12.25m: B, 5-10°, un, ro,
L1 | [ cln
| | 12.39m: J, 40°, un, ro,
| | \Cln ) PL(A) =0.78
r13 | Lo 12.76m: B, 0-5°, ir, ro,
| Lo cln C |100| 98
Lol : : : 13.4m: B, 5°, ro, pl, cbs
g vn
| I 13.55m: B, 5°, un, ro, cly
» : : : vn PL(A) = 1.5
| [
| |1
Lol | (.
[ 1468 i i | [ 14.55m: B, 5°, un, ro,
’ Bore discontinued at 14.68m | | cbs vn
[ 15 - Target Depth Reached : : : 14.67m: Ds, 10mm
| |1
s | (.
[~ | 1
| (.
| |1
- 16 | (.
| |1
| |1
= | |1
For | |1
| [
[ 47 | |1
| (.
| |1
[ [ | (.
i | |1
L[ | (.
| |1
18 | [
| [
| [
[of | |1
Lo | [
| [
| [
19 | [
| [
L[ | |
FSF | [
[ [ | [
| [
| [
RIG: Bobcat DRILLER: SS LOGGED: RMM CASING: Uncased

TYPE OF BORING:  Solid flight auger (TC Bit) to 0.36m; washbore to 0.55m; NMLC diamond core to 14.5m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS:
SAMPLING & IN SITU TESTING LEGEND
A Auger sample Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample U, Tube sample (x mmdia.) PL(D) Point load diametral test Is(50) (MPa)
C  Core driling W  Water sample pp  Pocket penetrometer (kPa)
D  Disturbed sample [; Water seep S Standard penetration test

E  Environmental sample Water level \ Shear vane (kPa)
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10m-14.68m




BORE: 102 PROJECT: TAMARAMA NOVEMBER 2018
(21 days post-drilling)

BORE: 102 PROJECT: TAMARAMA NOVEMBER 2018
(21 days post-drilling)




BORE: 102 PROJECT: TAMARAMA NOVEMBER 2018
(21 days post-drilling)

10m — 14.68m




BOREHOLE LOG

CLIENT: Strata Plan 1731 SURFACE LEVEL: 56.9 AHD BORE No: BH103
PROJECT: Alterations and Additions EASTING: 339727.6 PROJECT No: 72261.06
LOCATION: Proposed Car Park, 20 lllawong Avenue, NORTHING: 6247854.7 DATE: 18/10/2018
TAMARAMA DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description VI\:/)ggtﬁa;i% o Stlsgr%th .| Fracture Discontinuities Sampling & In Situ Testing
2| Depth of ST g ]g| Spacing . . o |o®|a | TestResults
(m) © 3 13 |.§| |f|§’§ (m) B - Bedding J - Joint S 8518 2
Strata zz O 222852 s 8e @3 S-Shear  F-Fault S loe|lx®
LA sl2IsI2I2Igls) 3 35 &2 o4 Comments
FILLING: brown, medium to coarse T FTT T 1T 1T A
sand filling, with some fine to coarse | | | | LT I
sandstone gravel and cobbles up to [ 11 e I 11l
approximately 400mm diameter, I 11 T I 11l A
0.7 trace steel fragments, damp |1 NN I
[o] SANDSTONE: high strength, 1] I e 10/0
L 4 slightly weathered, slightly fractured |1 L1yl - A refusat
i to unbroken, light grey and light 11 [T I 11l \i} (no sample)
orange-brown, medium to coarse [ 11 I I 11l
grained sandstone, massive, trace (N Frrg I
carbonaceous flakes (possibly 111 NN 11
[T leached) 11 I I 11l
Lal elow 1.75m: partial iron staining 111 10 1 1 PL(A)= 1.6
[ 2 (liesegang rings) 11 I I C [100] 100
11 I I
11 I I
11 I I
11 I I
Fo T 11 I I _
r3r, 1 RN NN PL(A) =11
3 11 I I
11 I I
11 I I
11 I I
11 I I
[l 11 I I 11l PL(A)=1.3
[ [# 1] I I Lol 3.98m: B, 0-5°, un, ro, fe
L 11 I [ 1] stn
11 I [ N
|1 Frrng [N c 1001100
11 I [ N
L[ [ 11 I [
fg'_s 11 I [ N PL(A)=1.6
L 11 I [
[ %' SANDSTONE: high strength, fresh, | | | |'TT] N [
unbroken, light grey, medium to 1 LTI I
coarse grained sandstone with some | | | | I I 11
carbonaceous flakes, massive |11 LT [
([ (Yellow block) I 11 [T [ N -
"l |1 ERNI (RN PLA=15
i 11 I [ N
|11 T [ N
11 I [ N
|11 T [ N
L[ |11 [T I
ol 11 I [ N PL(A)=1.5
LI ) 11 I [
Below 7.08m: with quartz clasts and |1 RN I RN
ironstained blotches 11 RN N R
11 I TR C | 100|100
" MR
% RN NENIIRE NI PLA) =2
i 11 I I
11 I I
|11 T [ N
|11 I [ NN
i |11 I [ NN
Ll |11 I [ NN PL(A) =2
[ [° |11 BEE RN
|11 I f [ NN
|11 Frrrrqgie 1ol
|11 IR | Al R R C [100] 100
07 _ 11 I I
SANDSTONE: description on next 111 NN 11
[5F 100l page L1 Leraee e a1 PL(A) =36
RIG: Scout 2 DRILLER: SS LOGGED: RMM CASING: HW to 1.0m, HQ to 3.0m

TYPE OF BORING:  Solid flight auger (TC Bit) to 1.0m; NMLC diamond core to 14.25m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS: Open borehole purged of water on 18.10.2018 after completion of drilling. Groundwater measured at 9.0m on 19.10.2018

SAMPLING & IN SITU TESTING LEGEND
A Auger sample Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample U, Tube sample (x mmdia.) PL(D) Point load diametral test Is(50) (MPa)
C  Core driling W  Water sample pp  Pocket penetrometer (kPa)
D  Disturbed sample > Water seep S Standard penetration test
E  Environmental sample ¥ Water level \ Shear vane (kPa)




BOREHOLE LOG

CLIENT: Strata Plan 1731 SURFACE LEVEL: 56.9 AHD BORE No: BH103
PROJECT: Alterations and Additions EASTING: 339727.6 PROJECT No: 72261.06
LOCATION: Proposed Car Park, 20 lllawong Avenue, NORTHING: 6247854.7 DATE: 18/10/2018
TAMARAMA DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description Vl\:/)ggtﬁa;i?]f _ _| Fracture Discontinuities Sampling & In Situ Testing
=| Depth f ? 2| Spacing ® Test Results
Xl (m) o 5,‘;“ (m) B-Bedding J - Joint 81259 3
Strata E%%%QE E § §§ §§ S - Shear F - Fault [ O& 4 Comments
SANDSTONE: high strength, fresh, T TT 1T 11
unbroken, light grey, medium to i I
coarse grained sandstone withsome | | | | | | I
carbonaceous flecks, thinly bedded 11 I 11l
and with occasional cross-beds and [ [
ol carbonaceous laminations at 0-10° 110 1
(L4 1 [ 11 T[] 10.91m:B, 0-5°, pl, ro, c | 100|100 PLA =17
i T [ 11 1] cn
T I 11l
T I 11l
T I 11l
i T I 11l
Lt 1 I PL(A) = 1.7
12 T I 11l
T I 11l
T I 11l
a Il
L L 127 == | 12.62m: CORE LOSS:
ot NERE [ 11 11} 90mm _
IR RN Lol PL(A) = 1.1
T I 11l Cc |9 93
T I 11l
T I 11l
T I 11l
T I 11l
Lol T I 11l PL(A) = 1.2
1% L | g
n .
425 Bore discontinued at 14.25m TTTT] T TT V14 1o B ro, cly
- Target Depth Reached : : : : : : H H vn
4 o i
[ RN Lol
i 10 I 11
I [
10 I 11
I [
<[ Il I 11
“Lie I [
10 I 11
T 11l
10 I 11
T 11l
L[ T I 11l
=i 10 I 11
[ I [
10 I 11
I [
10 I 11
I [
[l 10 I 11
(L 18 T I 11l
T I 11l
T I 11l
T 11l
1 I
[ 1 I
st 1 I
[ e 1 I
1 I
L 10l
T I 11l
T I 11l
N T I 11l
[l [ L1l 11
RIG: Scout 2 DRILLER: SS LOGGED: RMM CASING: HW to 1.0m, HQ to 3.0m

TYPE OF BORING:  Solid flight auger (TC Bit) to 1.0m; NMLC diamond core to 14.25m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS: Open borehole purged of water on 18.10.2018 after completion of drilling. Groundwater measured at 9.0m on 19.10.2018

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G  Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample U, Tube sample (x mmdia.) PL(D) Point load diametral test Is(50) (MPa)
C  Core driling W  Water sample pp  Pocket penetrometer (kPa)
D  Disturbed sample > Water seep S Standard penetration test
E  Environmental sample ¥ Water level \ Shear vane (kPa)
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BORE: 103 PROJECT: TAMARAMA NOVEMBER 2018
(21 days post-drilling)

BORE: 103 PROJECT: TAMARAMA NOVEMBER 2018
(21 days post-drilling)




BORE: 103 PROJECT: TAMARAMA NOVEMBER 2018
(21 days post-drilling)

10m - 14.25m




BOREHOLE LOG

CLIENT: Strata Plan 1731 SURFACE LEVEL: 55.8 AHD BORE No: BH104
PROJECT: Alterations and Additions EASTING: 339759.3 PROJECT No: 72261.06
LOCATION: Proposed Car Park, 20 lllawong Avenue, NORTHING: 6247864.4 DATE: 18/10/2018
TAMARAMA DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description ﬁggﬁ;iﬂ; o Stlsgr%th .| Fracture Discontinuities Sampling & In Situ Testing
2| Depth f Sgr T gl Spacing . . = Test Results
Z (m) [ £33 |5 I%IE’; (m) B - Bedding J - Joint L go. 8\° &
Strata ;gggwxo 21228535 |5 82 88 S-Shear  F-Fault S loe|lx®
30K slelslgl2lgls| 8 85 82 14 Comments
0-05'\ASPHALTICCONCRETE 7 T I'TTTTT I 1T T1 A
FILLING: dark grey, medium sand : : : : : : : : : : H H
filling, with some fine to coarse
sandstone and brick gravels and Lo FErd LT A
ol 08 cobbles, damp to moist L1 LTt Lol
it | SANDSTONE: high strength, : : : : : : : : : H H A —
1 moderately weathered, unbroken, il Rl IR PL(A) =15
light grey and light orange-brown,
medium to coarse grained LI L Lol
sandstone, massive, with iron LI N LT
staining (liesegang rings?) [ 1] LI e
i | il b
2 i NN RN C | 1001100 pya)= 1.1
[ 1] [ I I
231 SANDSTONE: high strength, fresh, | | | ] I I
slightly fractured, light grey, medium 1] [ RN
L[ to coarse grained sandstone, 11 [ 10
8t massive, with occasional (N (N [
L, carbonaceous flakes (Yellow block) : : : : : : : : : H H PL(A) = 1.9
[ 11 [ I I
1] e
st/ ==p=— =1 353m: CORE LOSS:
[l [ 11 [ I [ 1 40mm
e[ [ 11 [ I I
-4 [ 11 [ I I 11l PL(A)=1.5
L [ 11 [ I I
[ 11 (I (N
[ 11 [ 11l c | 99| 99
[ [ 11 (I (N
e
[ 1] NEIIRRR NI PLA) =18
[ 11 (I (N
[ 11 [ 11l
[ 11 (I (N
Eot [ 11 [ 11l
el I 11 [l (N
-6 [ 11 [ 11l PL(A)=1.7
[ 6.15 SANDSTONE i [ 11 (I (I o
- high strength, N b | [ 6.14m: B, 5°, un, ro, cly
slightly fractured, light grey, medium 2mm
to coarse grained sandstone with Lo I I I 34m B, 5°, un, ro, cbs
L [ some carbonaceous flecks, thinly L1 I A [N .
L2t bedded and with occasional : : : : : : : : : H i \639m B, 5% pl, ro, cly
[ L cross-beds and carbonaceous -
[’ laminations at 0-10° 11 Frfre o rr|| e7m: B, 0-5° un o, PL(A) =28
[ 11 (I [ [ |[]| cbswn
[ 11 [ 11l
[ 11 (I (N C [100] 99
[ [ 11 [ [
o0 [ 11 (I (N
s |11 [ I I PL(A)= 1.7
[ [ 11 [ I I
[ 11 (T e Al
[ 11 (N I R
L1 FEp 9 | ||q:|-|_ 8.54m: B, 5°, pl, ro, cly
[ [ et i vn
“t L1 Cotbre {0 e 1 |ke.s4m: g, 600 un, ro, cin
o |11 Fho | 11 11 |t8.54m:J, 60°, un,ti PL(A)=1.5
|1 b 1 8.7m: J, 60°, un, ro, cIn
[ [ (R
|11 [ I I C |100| 95
[ [ |11 [ I I
=3 [ 11 [ I I
[ |11 [ L 11 11
RIG: Scout 2 DRILLER: SS LOGGED: RMM CASING: HW to 1.0m

TYPE OF BORING:

WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: Open borehole purged of water on 18.10.2018 after completion of drilling. Groundwater measured at 8.3m on 19.10.2018

Solid flight auger (TC Bit) to 0.9m; NMLC diamond core to 14.6m

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  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

“wVSCUO

PID 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)




BOREHOLE LOG

CLIENT: Strata Plan 1731 SURFACE LEVEL: 55.8 AHD BORE No: BH104
PROJECT: Alterations and Additions EASTING: 339759.3 PROJECT No: 72261.06
LOCATION: Proposed Car Park, 20 lllawong Avenue, NORTHING: 6247864.4 DATE: 18/10/2018
TAMARAMA DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
o Degree of i inuiti i i i
Description Wez?thering | . I;raacérr:e Discontinuities Sampling & In Situ Testing
2| Depth of £| spacing o N o |0®|n | TestResults
(m) 55 (m) B - Bedding J - Joint 2 |54las &
I [— oo - -
Strata E % % % o ﬁj g go 88 S - Shear F - Fault [ o& ['4 Comments
SANDSTONE: high strength, FTTTi 1T T PLTA)=T.5
slightly fractured, light grey, medium | | | | | | I
to coarse grained sandstone with 1 I
some carbonaceous flecks, thinly RN I
[ [ bedded and with occasional (NN [
Lot cross-beds and carbonaceous RN 111
L 14 laminations at 0-10° (continued) NEEN 1 C |100| 95 PL(A)= 1.9
i T I 11l '
T I 11l
T I 11l
T I 11l
<l 11.7m-13.97m: with some low to L ' [":":"_"_ 11.7m-11.85m: B(x4),
Fr medium strength bands LT | | | 0-5° un, c|y2—5m(m)
12 T [ PL(A)=1.7
T [
T [
T [
L[ T |11
et T I 11l 1%-7”115,0", un, cly
[ 13 T R (N mm PL(A) = 0.38
RN (. | \13.04m:B, 0°, un, cly
T [ 11 I [\3mm C |100] 100
(NN (I 13.14m: B, 0°, un, cly
T [0 I | 2mm
of T R |
5T T |11 |
F14 e 0 | 13.92m: B, 0°, un, cly PLA)=1.4
T |11 [ [\5mm .
R |11 | 14.04m: B, 5°, un, ro,
REER IR Rl
[ [ "®["Bore discontinued at 14.6m e T
<[ - Target Depth Reached ERER IR
[0 RN A
10 I 11
I [
10 I 11
- I [
C[ 10 I 11
16 I [
10 I 11
T 11l
10 I 11
T 11l
Lal T I 11l
[ Ly 10 I 11
I [
10 I 11
I [
10 I 11
L[ I [
rar 10 I 11
L1 T I 11l
T I 11l
T I 11l
T 11l
1 I
i 1 I
HoH 1 I
19 1 I
1 I
L 10l
T I 11l
L[ T I 11l
FSr T I 11l
[ [ [ L1l 11
RIG: Scout 2 DRILLER: SS LOGGED: RMM CASING: HW to 1.0m

TYPE OF BORING:

WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: Open borehole purged of water on 18.10.2018 after completion of drilling. Groundwater measured at 8.3m on 19.10.2018

Solid flight auger (TC Bit) to 0.9m; NMLC diamond core to 14.6m

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample

E  Environmental sample

Gas sample
Piston sample

Water sample
Water seep
Water level

“wVSCUO

Tube sample (x mm dia.)

SAMPLING & IN SITU TESTING LEGEND

PID 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)




DOUGLAS PARTNERS PTY LTD

20 ILLAWONG ST, TAMARAMA

PROJECT NO. 72261.06 OCTOBER 2018

DOUGLAS PARTNERS PTY LTD

20 ILLAWONG ST, TAMARAMA

PROJECT NO. 72261.06 OCTOBER 2018
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BORE: 104 PROJECT: TAMARAMA NOVEMBER 2018
(21 days post-drilling)

BORE: 104 PROJECT: TAMARAMA NOVEMBER 2018
(21 days post-drilling)




BORE: 104 PROJECT: TAMARAMA NOVEMBER 2018
(21 days post-drilling)

10m — 14.6m




BOREHOLE LOG

CLIENT: Strata Plan 1731 SURFACE LEVEL: 55.5 AHD BORE No: 201

PROJECT: Alterations and Additions EASTING: 339794 PROJECT No: 72261.06

LOCATION: Ground Floor Terraces, 20 lllawong Avenue, NORTHING: 6247849 DATE: 31/10/2018
TAMARAMA DIP/AZIMUTH: 90°/-- SHEET 1 OF 1

Description Degree of Rock Fracture Discontinuities Sampling & In Situ Testing

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

| Depth
of

Tl (m)

Strata 5i230¢

a Test Results
; 8 R &
Comments

Lo
Water

Type
Core
Rec. %

CONCRETE, grey.

Below 0.38m: 22mm steel
reinforcement

M8 Below 0.56m: 2x 24mm steel

For 0.6 n\reinforcement /]

oAb Graphic

et KRt K

FILLING: brown sand and cement
filling, over medium sand filling
At 1m, sandstone boulder, high
strength, slightly weathered, grey,
brown and red-brown boulder

Lzl "“°CONCRETE

oD
N

FILLING/VOID: silty and filling or
L void, inferred to be in a loose
L2 2.0Rcondition

brick wall or footing)

38
S
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
l
|

SANDSTONE: high strength, highly
weathered, slightly fractured, brown,
red-brown and pale grey, medium
For grained sandstone with some quartz
Fer clasts, thinly bedded, with

o occasional cross-beds

3.16m: B10-15°, fe

|
|
: C | 100|100 PL(A)=1.5

I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
]
|
|
|
|
|
|
|
I 3.84m: B10°, fe
|

|

O
S
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
l
|
|
|
|
|
|
|
|
|

—_——————)t+t—-—_--- - - —————————— — — — — — 100

T 7
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

MORTARED BRICKS (possible : :
| |
| |
| |
| |
| |
! !
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

I

4.26

4.26m: BO°, Cly vn

Inferred Clayey SAND weathered
CORE LOSS: 250mm cl14jo0

seam
SANDSTONE: high strength, highly
weathered, slightly fractured, brown
and red-brown, medium grained
sandstone, thinly bedded at 0-20°,
with iron induration

T
51
»
=

F_

4.62m: B5°, fe
c 100|100 PLA)=17

5.12m: B5°, fe

%2/ SANDSTONE: high strength, fresh,

L L slightly fractured, pale grey, medium
L]+ grained sandstone with grey

siltstone laminations dipping 0-10° C | 100|100

PL(A) = 2.2

Bore discontinued at 5.88m

49

48

RIG: Proline DRILLER: Tightsite LOGGED: JS CASING: HQ to 2.5m
TYPE OF BORING:  Concrete coring to 1.34m, HQ Casing advancing to 2.5m, NMLC-coring to 5.88m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS: Borehole grouted upon completion to 3.00m, then backfilled to surface. Note that core photography was completed 14 days following
completion of drilling.

SAMPLING & IN SITU TESTING LEGEND
A Auger sample Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample U, Tube sample (x mmdia.) PL(D) Point load diametral test Is(50) (MPa)
C  Core driling W  Water sample pp  Pocket penetrometer (kPa)
D  Disturbed sample > Water seep S Standard penetration test
E  Environmental sample ¥ Water level \ Shear vane (kPa)




BORE: BH201 PROJECT: TAMARAMA OCTOBER 2018




BOREHOLE LOG

CLIENT: Strata Plan 1731 SURFACE LEVEL: 55.5 AHD BORE No: 202
PROJECT: Alterations and Additions EASTING: 339790 PROJECT No: 72261.06
LOCATION: Ground Floor Terraces, 20 lllawong Avenue, NORTHING: 6247846 DATE: 30-31/10/2018
TAMARAMA DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description Vl\:/)ggtﬁa;i% o St?gggth _| Fracture Discontinuities Sampling & In Situ Testing
—| Depth f ST T T e Spacing ' ) o |0 Test Results
2l (m) of ©058 (5 figl2 (m) B - Bedding J - Joint 8 12%|5« &
Strata 2223, :’i|§|3|§|§|§|§ 5 82 88 | S-Shear F-Faul £ |oe|x®
DTISHLL FI21SISIEI2IE] 5 S5 o< '3 Comments
011 TIMBER FLOORBOARD AND TTTTT FTTTTI I 1T T1
'_\JOISTS /'IIIIIA'.,ZIIIIII I
CONCRETE: (no reinforcement L Sy FErrn LT
Lol observed) 1 A.ZIIIIII I
& Frrrry=arirrn I
I IIIII'.D.:ZIIIIII I
L IIIIIé'j‘IIIIII I
3 IIIII..Q..ZIIIIII I
r1 [T fasg L I
[ LT gt I
IIIII'A.QIIIIII I
L L (0 O I O O O I
s RERRR A RN I
© 1.55 - oy,
For FILLING: brown, coarse gravel filling N NN 11
r (building rubble: bricks and RN NN 1
[ concrete) with medium sand NEEN RN T
L2 1 e I
[ 27 MORTARED BRICKS (possible : : : : : : : : : : : : H H
brick wall or footin
L L 9 [ T oy et B I
Leal T T T o O I N I O I 11l
b 1 e I
r IIIII]:IIIIII I
I T T O O e O I B R O I
L3 [ T T S I O O I O I
L 1 e I
IIIII:I:IIIIII I
[ [ [ L 11 11
Lol T T I AN oy I o I O (N c 1001 100
el [T T [
575 L L L et
) 3.75m: CORE LOSS:
[, 395 T T~ 200mm
r4 = SANDSTONE: medium then high R 3.95m: J40°, fe PL(A) =0.52
r strength, highly weathered, fractured N E ) .
to slightly fractured, pale grey, Coh 4.15m: J60°, fe c|79|79
I brown and red-brown, medium 4.27m: B10-15°, fe
Lsh grained sandstone, beds of massive N AN
and cross-bedded sandstone [l | 4.51m: B20°, fe
3 dipping 0-10°, occasional N |
r carbonaceous flakes : : : : :
I PL(A) = 1.7
_'5 (. @
[ .
524 " SANDSTONE: high strength, fresh, Lo gqgm:gg; ;Z
A slightly fractured, pale grey, medium 1l YR c 1100l 99 PL(A)=1.8
rar grained sandstone with some [ |
[ siltstone laminations, with [
| occasional cross-beds dipping 0-15° (1
3 |11 |
-6 (N
[ ! ! ! ! ! PL(A) =2.8
6-25 B ore discontinued at 6.25m i i i i i
=3 I
r I
[ I
L [N
-7 [N
r [N
[N
L [N
Lol (R
1 I
I
I
L 11 11
RIG: Proline DRILLER: Tightsite LOGGED: JS CASING: HQto 2.3m

TYPE OF BORING:  Concrete coring to 1.55m, HQ Casing advancing to 2.3m, NMLC-coring 3.37m to 6.25m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS: Borehole grouted upon completion to 3.95m, then backfilled to surface. Note that core photography was completed 14 days following
completion of drilling.

SAMPLING & IN SITU TESTING LEGEND
A Auger sample Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample U, Tube sample (x mmdia.) PL(D) Point load diametral test Is(50) (MPa)
C  Core driling W  Water sample pp  Pocket penetrometer (kPa)
D  Disturbed sample > Water seep S Standard penetration test
E  Environmental sample ¥ Water level \ Shear vane (kPa)




Top surface

Photo D1 — View of concrete cored from beneath the balcony of Unit 2 (Borehole BH202). The start / top of the core is

2.3 m depth
(approx.)

indicated as shown.

Photo D2 — View of mortared bricks within Borehole BH202. The start / top of the bricks is indicated as shown

(approximate start / top depth of 2.3 m).

Detailed Photographs PROJECT: 72261.06
Alterations and Additions PLATE No: D1

20 lllawong Avenue, REV: 0
Tamarama

CLIENT:  Strata Plan SP1731 DATE: 14/11/2018




Photo D3 — View of rubble filling removed from Borehole BH206, drilled within the balcony of Unit 6.

Detailed Photographs PROJECT: 72261.06
Alterations and Additions PLATE No: D2

20 lllawong Avenue, REV: 0
Tamarama

CLIENT:  Strata Plan SP1731 DATE: 14/11/2018




BORE: BH202 PROJECT: TAMARAMA OCTOBER 2018

3.37m - 6.25m




CLIENT:

PROJECT:
LOCATION:

Strata Plan 1731

TAMARAMA

Alterations and Additions
Ground Floor Terraces, 20 lllawong Avenue,

BOREHOLE LOG

SURFACE LEVEL: 55.5 AHD
EASTING: 339781
NORTHING: 6247841
DIP/AZIMUTH: 90°/--

BORE No: 204
PROJECT No: 72261.06
DATE: 1/11/2018
SHEET 1 OF 1

Depth
(m)

Description
of
Strata

Degree of
Weathering

Fracture Discontinuities

Sampling & In Situ Testing

Spacing

Graphic
Lot

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

(m)

Water

Test Results
&
Comments

a
g
'

Type
Core
Rec. %

0.3

233

3.3
3.48

4.15

51

4.74

5.48

49

48

TIMBER FLOORBOARDS AND
JOISTS

7

NCONCRETE

1

FILLING: brown, sand and cement
filling, over brick, mortar and
concrete rubble filling

N
N

FILLING: silty sand filling, inferred to
be in a loose condition

—_———————————— — — — — — 100

SANDSTONE: high strength,
moderately weathered, slightly
fractured, pale grey and brown,
medium grained sandstone,
massive, trace carbonaceous flakes

2.36m: B5°, fe

T e e s [

O
SO
T
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
i
I
I
I
I
I
I
I

—_—————t—_—_——_—_—_— e e — — — {050

Probable Void within CORE LOSS
zone

3.3m: B0°, fe CORE
LOSS: 180mm

o

SANDSTONE: high strength, highly
weathered, unbroken, pale grey and
brown, medium grained sandstone,
massive with iron staining
(liesegang rings?)

SANDSTONE: high strength, highly
weathered, unbroken, grey
becoming brown, medium grained
sandstone, massive, trace of quartz
clasts

SANDSTONE: high strength,
slightly weathered, unbroken,
orange brown to brown, medium
grained sandstone, thinly bedded
with some quartz clasts

3.48m: BO°, fe

PL(A) = 1.5

89 | 87

PL(A)=1.3

PL(A) = 1.4
100 | 100

PL(A) = 1.4

PL(A)=1.3

Bore discontinued at 5.48m

RIG: Proline
TYPE OF BORING:

DRILLER: Tightsite
Concrete coring to 0.5m, HQ Casing advancing to 2.33m, NMLC-coring to 5.48m

WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: Borehole grouted upon completion to 2.33m, then backfilled to surface. Note that core photography was completed 14 days following

completion of drilling.

LOGGED: JS

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

“wVSCUO

PID 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)

CASING: HQto 2.35m




BORE: BH204 PROJECT: TAMARAMA OCTOBER 2018

2.33m - 5.48m




BOREHOLE LOG

CLIENT: Strata Plan 1731 SURFACE LEVEL: 55.5 AHD BORE No: 205
PROJECT: Alterations and Additions EASTING: 339776 PROJECT No: 72261.06
LOCATION: Ground Floor Terraces, 20 lllawong Avenue, NORTHING: 6247838 DATE: 29/10/2018
TAMARAMA DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
- Degree of i inuiti i i i
Description Wez?thering | . Fracture Discontinuities Sampling & In Situ Testing
2| Depth of 1= Spacing B - Bedding J - Joint o |0®|n | TestResults
(m) 8= (m)oo s_sﬁ ing F'F°'”| S |3glo= &
Strata 5EE30¢ o |5 85 88| O TP | P |9@|% | Comments
0.02‘\T||_ES /' TTTTT I 1T T1
0.16 1 I
\CONCRETE Niiin IR
. FILLING: brown, brick, mortar and NEEN T
3 concrete rubble filling RN TN
L[ 1 I
L 1 I
3 1 I
r1 1 I
[ 1 I
13 1 I
| | | FILLING: silty sand filling, inferred to RN 1
Lst be in a loose condition RN 1
1 I
1 I
1 I
F2 20 - T R Y
SANDSTONE: hlgh Strength, I I I I I I II II
moderately weathered, slightly il o ok C [100] 100
fractured then unbroken, brown and N IRN Co ik
pale grey, medium grained Ol ok
:8: sandstone, massive b ol
: : : : : : H H 2.79m: B5-10°, fe PLA) =13
L3 I (N |
L I (N | C |100| 95
I (N |
I (N |
L[ [ (N |
e[ [l [ Ltﬁ:. 3
Below 3.64m, orange-brown and |11 | 3-61me5 vf‘?,
grey, highly weathered, with bands 1R [ \;3.562m.B5-10 »cly PL(A)=1.2
[, of iron induration, thinly to medium | || | | | Il T 3 eas.60m: Ds. 50mm
I bedded, becoming thinly bedded 1IN [N 3.69m: B5°, fe, Elyvn
below 4.5m | ' 1
Il I [
I [ (N
[ [T I C | 100|100
L [ (N
3 Il I [ PL(A) = 2
r [ (N
_'5 . I I
521 Blelow505m with Somequartz I I I I I I II II PL(A)=1.1
#1ndlasts T BIE
L L Bore discontinued at 5.21m R TN
r3r [ (N
L[ I [
L [ (N
3 I [
r6 [ (N
I I [
[ (N
L 1 I
=1 1 I
r 1 I
[ (I I
L [ [N
-7 [ [N
r [ [N
[ [N
L [ [N
Lol [ (R
- 1 I
1 I
1 I
[ L1l 11
RIG: Proline DRILLER: Tightsite LOGGED: JS CASING: HQ to2.0m

TYPE OF BORING:

WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: Borehole grouted upon completion to 2.00m, then backfilled to surface. Note that core photography was completed 14 days following

completion of drilling.

Concrete coring to 0.25m, HQ Casing advancing to 2.0m, NMLC-coring to 5.21m

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  Disturbed sample

E  Environmental sample

Gas sample
Piston sample

Water sample
Water seep
Water level

“wVSCUO

Tube sample (x mm dia.)

SAMPLING & IN SITU TESTING LEGEND

PID 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)




BORE: BH205 PROJECT: TAMARAMA OCTOBER 2018

2.00m - 5.21m




BOREHOLE LOG

CLIENT: Strata Plan 1731 SURFACE LEVEL: 55.5 AHD BORE No: 206
PROJECT: Alterations and Additions EASTING: 339771 PROJECT No: 72261.06
LOCATION: Ground Floor Terraces, 20 lllawong Avenue, NORTHING: 6247835 DATE: 30/10/2018
TAMARAMA DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
- Degree of i inuiti i i i
Description Weathering |- . Fractgre Discontinuities Sampling & In Situ Testing
=| Depth £| Spacing ® Test Results
Z| (m) of <] g (m) B-Bedding J - Joint 2 (2%9 2 u
T — no oo - - > ©
Strata z % % 2o E s 82 88 S-Shear  F-Fault - o& x Comments
0.02 TTTT 1T 11
O-OG’XEE‘ZRETE f BRN I
I I
. FILLING: brown, brick, mortar and N T
Hat concrete rubble filling, with some N RN
Fr fine to medium sand | | | | | | | | |
I I I 11l
3 I I
r1 I I
[ I I
I I
[ [ "*[TFILLING: siity sand filing, inferred o | | | | | TR
Lt be in a loose condition NN 1
L [ "2 SANDSTONE: high strength — —H—H
3 slightly weathered then frgsh, : : : : : H H
L unb_roken,pale grey, med_lum ] Ll IR PL(A) = 0.75
r2 grained sandstone, massive, with
[ occasional carbonaceous flakes : : : I : H H
| | I I C | 100|100
Lol I I 11l
For I I
i I I PL(A) = 0.56
I I I
L3 I I
L I I
I I
i I I
Lot | Il-l—l—l- (N
-t el Probable Void within CORE LOSS == 1 3.56m: BO®, fe CORE
I ’ _\zone / N [ 11 T\ Loss: 70mm
I SANDSTONE: high strength, : : : : : H H 3.63m: B, fe Cl95(92| PLAS=1
-4 moderately and highly weathered Ll R
r then slightly weathered, slightly cih Lol
fractured to unbroken, brown and il IR
| pale grey, medium grained
Ll sandstone, massive, with some I LT
heavily iron stained bands between : | : : : : : : :
L 4.7m-5.9m _
i I R PLA) =24
r 1IN (N
_'5 I I
1IN (N
I I C |100| 96
For 1IN I
r3r | | (N
i | NI PLA)=13
I | | | Fll_u.
| 5.8m: B5°, fe
L6 60 _ _ ! ! ! Ly ! ! \'5.85m: B20°, fe
I Bore discontinued at 6.0m i i i i i i i i
| |1 (N
L | |1 I 11l
=i | |1 I
r | |1 I
[ | |1 I
L | |1 [N
-7 | |1 [N
r | |1 [N
| |1 [N
L | |1 [N
Lol | |1 (N
- | |1 I
| |1 I
| |1 I
| | L1l 11
RIG: Proline DRILLER: Tightsite LOGGED: JS CASING: HQ to 1.62m

TYPE OF BORING:

WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS: Borehole grouted upon completion, then backfilled to surface. Note that core photography was
completed 14 days following completion of drilling.

Hand auger to 0.7m, DCP 0.15-0.6m, HQ Casing advancing to 1.62m, NMLC-coring to 6.00m

B

D
E

A Auger sample
Bulk sample

BLK Block sample

C  Core driling
Disturbed sample
Environmental sample

Gas sample

Piston sample

Tube sample (x mm dia.)
Water sample

Water seep

Water level

"V sCT

SAMPLING & IN SITU TESTING LEGEND
G

PID 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)




BORE: BH206 PROJECT: TAMARAMA OCTOBER 2018

1.62m - 6.00m




BOREHOLE LOG

CLIENT: Strata Plan 1731 SURFACE LEVEL: 55.3 AHD BORE No: 208
PROJECT: Alterations and Additions EASTING: 339760 PROJECT No: 72261.06
LOCATION: Ground Floor Terraces, 20 lllawong Avenue, NORTHING: 6247826 DATE: 29/10/2018
TAMARAMA DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description VI\:/)ggtﬁa:ri% 2 Stlsgﬁgth 5 I;raacéyr:e Discontinuities Sampling & In Situ Testing
| Depth of S Tr g |w| °SPadng o o lo|n | TestResults
(m) © 3 213 |.S| |I|§’§ (m) B - Bedding J - Joint S |5 slas
O 3223552 s 29 | S-Shear  F-Fault > 08|’ &
Strata 2E8zea|” |5I818121285 [5 85 88 F Comments
0.06, TIMBER FLOORBOARDS AND /— : : : : : = : : : : : : : H H
L L JOISTS . I
sl N\ oncRETE M IRERRE I A
L FILLING: brown and grey, fine to : : : : : : : : : : : : H H
r medium sand ﬁlling with concrete | | | | | | | | | | | | | | | |
r rubble, SanQStonecobblesand RN ERERN TR
- gravel, humid BRRN EERRRE I
-1 Il LT I
L[ Il LT I
Lsl 13 i i Il LT I
.l FILLING: dark brown, silty medium RN NN 1
L sand filling, moist, generally in a 1110 11110 1 n
t 1.57\medium dense condition STTTTTT MrT T 1T 11
I SANDSTONE: low then medium [ L TN I PL(A)=0.22
L strength, slightly weathered then [l I [l I [
Lo fresh, unbroken, brown then pale [ I [ I 111
grey, medium grained sandstone, 111 10 1
[l massive I [l I I
l 2.3m: trace carbonaceous flakes |11 Nl I I C | 100|100
' i il
: BERR Bl RERRRIEE PLA) =052
[ Il [l I I
L3 Il [l I I
Il [l I I
[l Il [l I I
rof Il [l I I ks
L I Il I [ N
L [T Il I [
3 I Il I [ N
| L]
[4 At 4.0m: becoming high strength 10 1T [
L I [Tl [ N
ok [T [Tl [
I I [Tl [ N
I I [Tl [
L I [Tl [ N
' R
s IRRN cofer ] o PLA =16
L1 I rrn N N [ . o c 1001100
o BRER P o i | 55m:B10% clyco
For 11 Il .
I [l [Tl [
: Bl ERRN A NI | PLsy=079
- %" Bore discontinued at 5.75m P e o
3 I 11 [
-6 I 11 [ N
[ I 11 [
Lol I 11 [ N
L 1 I I
s Il I I
I Il I I
[ I T [ N
L I 1 [ NN
-7 I 1 [ NN
I 1 [ NN
[l I 1 [ NN
S I 1 [ NN
I L I
Il I I
Il I I
Il I I
[ [ L1l 11
RIG: Proline DRILLER: Tightsite LOGGED: JS CASING: HQto 1.57m

TYPE OF BORING:

WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: Borehole grouted upon completion to 1.50m, then backfilled to surface. Note that core photography was completed 14 days following

completion of drilling.

DCP 0.15-0.4m, Hand auger to 1.57m, NMLC-coring to 5.75m

A Auger sample

B Bulk sample

BLK Block sample

C  Core driling

D  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

“wVSCUO

PID 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)




BORE: BH208 PROJECT: TAMARAMA OCTOBER 2018

1.57m - 5.76m




BOREHOLE LOG

CLIENT: Strata Plan 1731 SURFACE LEVEL: 55.5 AHD BORE No: 210
PROJECT: Alterations and Additions EASTING: 339740 PROJECT No: 72261.06
LOCATION: Ground Floor Terraces, 20 lllawong Avenue, NORTHING: 6247817 DATE: 2/11/2018
TAMARAMA DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description VI\:/)gz?tﬁa:ri%f _ | Fracture Discontinuities Sampling & In Situ Testing
_| Depth ] 9 £l Spacing _ . = Test Results
4 (m) 9 5(;“ (m) B - Bedding J - Joint § go_ 8°\° &
Strata 5%%%&5 E g §§ §§ S - Shear F - Fault = O& 4 Comments
IRDAVERS i L
0.13 - ;
0'24\§;Lrblﬁﬁhé<‘a|(|’(;\:vnl;rown,medlum % : : : : : : H H A Fibre cement
ot |coNcRETE flrinn IR
[ FILLING: grey and brown, medium It [
L sand filling with some concrete and [ [
L brick rubble and a trace of glass and RN 111
-1 fibre cement sheeting (possible NEEN I
I ACM) RN Lol
T I 11l
L L T [
F3 ¢ T I 11l
i T I 11l
i T I 11l
L T I 11l
2 L Il
[ 2" SANDSTONE: mediumthenhigh | | | [ | ' 'Irl' N .
strength, slightly weathered then I [T | 2.18m: BS®, cly vn PL(A) = 0.37
b fresh, slightly fractured, pale grey, I I .
3t medium grained sandstone, ] [ [ 11 TT]| 2:41-4.20m: J80-90°, fe,
Lt massive : : : : : : H H un, roots in joint
i N N L C | 100 o4
L3 [T I 11l
L [T I 11l
[T I 11l
[ [ [T I 11l
Lol [l I 11
1L I I
s [T I 11
' i il
3 i B
Below 4.15m: with a trace of
[ siltstone flakes and quartz clasts ] [ L1 4.3m: B10-15°, cly co C | 100] 100
([ [T 0 10mm
© I [ |
L I 11 R |
- LT [ | PL(A)=1.2
i 10 R |
5 506 I el [ |
r Bore discontinued at 5.06m R TN
T 11l
For T I 11l
r3f 10 I 11
L[ I [
L 10 I 11
3 I [
-6 10 I 11
[ I [
10 I 11
L T [
F2r I I 11l
I T I 11l
i T 11l
L [ (N
-7 L (N
i [ (N
[ (N
L L (N
Lol [ 11
g T I 11l
T I 11l
T I 11l
[ L1111
RIG: Proline DRILLER: Tightsite LOGGED: JS CASING: HQto2.1m

TYPE OF BORING:

WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: Borehole grouted upon completion to 2.10m, then backfilled to surface. Note that core photography was completed 14 days following

completion of drilling.

DCP 0.6-1.2m, Hand auger to 1.3m, HQ Casing advancing to 2.1m, NMLC-coring to 5.06m

B

D
E

A Auger sample
Bulk sample

BLK Block sample

C  Core driling
Disturbed sample
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

PID 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)




BORE: BH210 PROJECT: TAMARAMA NOVEMBER 2018

2.10m - 5.06m




Results of Dynamic Penetrometer Tests

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

West Ryde NSW 2114

PO Box 472

West Ryde NSW 1685
Phone (02) 9809 0666

Fax (02) 9809 4095

Client  Strata Plan SP1731 Project No. 72261.06
Project Alterations and Additions Date 21/11/2018
Location 20 lllawong Avenue, Tamarama Page No. 1 of 1
TEST LOCATION| BH206 | BH208 BH210
RL (m) 55.5 55.3 55.5
Depth (m) Penetrzltjvt:;slitnefnistance
0 - 015 E E E

0.15 - 0.30 8 E

0.30 - 045 8 30/100 E

0.45 - 0.60 15 End E

0.60 - 0.75 B 1

0.75 - 0.90 2

0.90 - 1.05 1

1.05 - 1.20 1

1.20 - 1.35 End

1.35 - 1.50

1.50 - 1.65

1.65 - 1.80

1.80 - 1.95

1.95 - 2.10

210 - 2.25

225 - 240

240 - 255

255 - 2.70

270 - 2.85

2.85 - 3.00

3.00 - 3.15

3.15 - 3.30

3.30 - 345

345 - 3.60
Test Method AS 1289.6.3.2, Cone Penetrometer ] JS

AS 1289.6.3.3, Flat End Penetrometer Checked By HDS

Remarks E denotes this layer was Excavated

B denotes the DCP was bouncing, and the test terminated

30/ 100 denotes 30 blows for 100 mm of penetration




Elevation (m, AHD)

56 —

55—

54 —

53—

52 —

51—

50—

49

48—

47—

46 —|

45—

INTERSECTION
SECTION E-E'

Proposed extent of

Building new balconies
/
Terrace ‘E
Fence
BH201
o/s —S.ém
oncrete
RL 55.5m A SIS,
a4 @ a a4 ad a
a4 a 22 g9 |
J

Rubble filling r?

7Y Concrete | i
SILTY SAND P
FILLING ! BRICKS
r— ?
[} [
— L 94 _/_

WEATHERED SEAM T = = —|= = = =<
MASSIVE
SANDSTONE

Dead tree and ferns in
/ crack in bricks

Brick retaining wall
Wall straight onto rock

30-40mm soil and small tree roots

Rough surface (not a defect plane)

Void 300mm high, 1.3m deep, with
sandstone slabs / cobbles 300mmx150mm

Lush vegetation on 150mm thick soil

Thin seam
Void, 35mm high, 450mm deep

o Wedge-shaped concrete block 0.4m high
CROSS-BEDDED and 200mm thick in front of rusty pipe
SANDSTONE
Base of cross bed, tight
Continuous BP = == == m= w Soil and vegetation @
Boulders and Talus, including poly pipe
and concrete pipe encasement traversing
towards house
[ [ [ [ [ [ [ [ [ [ [ [ [
0 2 4 6 8 10 12 14 16 18

Distance along Cross Section (m)

MASSIVE SANDSTONE

CROSS-BEDDED SANDSTONE
(DIP TO NORTH)

LEGEND

N Seepage
BP Bedding parting defect

Photo number with direction of view

Sandstone outcrop

B  Boulder

—7?—?— Interpreted geotechnical boundary

CLIENT: Strata Plan SP1731

TITLE:  Cliff Geological Mapping Traverse 101

OFFICE: Sydney

DRAWN BY: PSCH Alterations and Additions

SCALE: 1:100 @ A3

DATE: 1.11.2018 20 lllawong Avenue, TAMARAMA

PROJECT No: 72261.06

DRAWING No: Trav 101

REVISION: 0




Mapping Traverse 101, Photo 1 — View south-east from Unit 1 (ground floor), down towards No. 14 lllawong Avenue
below. The upper part of the mapping traverse is in the foreground.

Cliff Mapping — Traverse 101 | PROJECT: 72261.06
Alterations and Additions PLATE No: D3

20 lllawong Avenue, REV: 0
Tamarama

CLIENT:  Strata Plan SP1731 DATE: 14/11/2018




Rusty pipe
behind
concrete
block

Wedge-
shaped
concrete
block

Top of
cross-
bedded
sandstone

Mapping Traverse 101, Photo 2 — View of mid-portion of slope along mapping traverse 101. A wedge-shaped concrete
block and rusty pipe noted on the mapping section are indicated as shown.

Cliff Mapping — Traverse 101 | PROJECT: 72261.06

Alterations and Additions PLATE No: D4
20 lllawong Avenue, REV: 0
Tamarama

CLIENT:  Strata Plan SP1731 DATE: 14/11/2018




Base of
‘tight’ cross
bed

Overhang,
formed
below
continuous
bedding
parting
defect

Mapping Traverse 101, Photo 3 — View of lower portion of slope along mapping traverse 101. High strength cross-
bedded sandstone exposed, and with an overhang formed above a bedding parting defect which extends more than

10 m to either side of the section line.

Cliff Mapping — Traverse 101 | PROJECT: 72261.06
Alterations and Additions PLATE No: D5

20 lllawong Avenue, REV: 0
Tamarama

CLIENT:  Strata Plan SP1731 DATE: 14/11/2018




Mapping Traverse 101, Photo 4 — View north-west towards Unit 1 from the base of the cliff, at cliff mapping

traverse 101.

Cliff Mapping — Traverse 101 | PROJECT: 72261.06
Alterations and Additions PLATE No: D6

20 lllawong Avenue, REV: 0
Tamarama

CLIENT:  Strata Plan SP1731 DATE: 14/11/2018




Elevation (m, AHD)
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INTERSECTION
SECTION E-E'

Building Proposed extent of
// new balconies
% Terrace
Z Fence . N
7 BH205 @ Rendered brick retaining wall
77| OIS +0.4m
7 Tiled
a Qaljlaaq <aa Id—
Rubble r* . .
filling o Sandy colluvial and talus soil with loose gravel

and cobbles, including brick and household
garbage 400-600mm thick

27— ol

SILTY SAND ([r=!

FILLING ||' Bricks
L 3

SEAM 72—
MASSIVE SANDSTONE
MASSIVE SANDSTONE . . .
Continuous ironstained
o _BP_ o _ joint, terminate on BP
) Void 400mm deep, with extremely
BP low strength seam CROSS-BEDDED SANDSTONE
Palm
. tree
Ironstained
joint E
Property
Stairs and Stone block wall boundary and
path / fence
Gard
araen Path
Obscured
[ [ [ [ [ [ [ [ [ [ [ [ [ [
0 2 4 6 8 10 12 14 16 18 20

Distance along Cross Section (m)

LEGEND

A Seepage
BP Bedding parting defect
F  Floater / boulder

A@> Photo number with direction of view

Sandstone outcrop

—?—?— Interpreted geotechnical boundary

CLIENT: Strata Plan SP1731

OFFICE: Sydney

DRAWN BY: PSCH Alterations and Additions

SCALE: 1:100 @ A3 DATE: 1.11.2018

20 lllawong Avenue, TAMARAMA

TITLE:  Cliff Geological Mapping Traverse 102

PROJECT No: 72261.06
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Mapping Traverse 102, Photo 1 — View of interface between rendered brick retaining wall and the underlying
sandstone at mapping traverse 102, showing a thin layer of “levelling” concrete on top of the sandstone.

Cliff Mapping — Traverse 102 | PROJECT: 72261.06
Alterations and Additions PLATE No: D7

20 lllawong Avenue, REV: 0
Tamarama

CLIENT:  Strata Plan SP1731 DATE: 14/11/2018




Mapping Traverse 102, Photo 2 — View of a continuous bedding parting defect and overhang (cave) at mapping
traverse 102, with a sub-vertical, iron-stained joint plane forming the rear of the ‘cave’.

Mapping Traverse 102, Photo 3 — View of overhang at RL51 m on mapping traverse 102, with a bed of massive
sandstone above and cross-bedded sandstone below. Cave location is indicated as shown.
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Mapping Traverse 102, Photo 4 — View of overhang in cross-bedded sandstone (RL47.5 m) at mapping traverse 102,
with a sub-vertical, iron-stained joint plane forming the rear of the overhang.

Bedding
parting

\ Joint Plane

(forms a face)

Mapping Traverse 102, Photo 5 — View of overhang in cross-bedded sandstone to the north of traverse 102.
Continuous bedding plane and undulating joint plane indicated as shown.
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Mapping Traverse 102, Photo 6 — View of lower part of slope along mapping traverse 102. High strength cross-bedded
sandstone exposed, and with an overhang formed above a bedding parting defect which extends more than 10 m to
either side of the section line.
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Mapping Traverse 103, Photo 1 — View of upper part of mapping traverse 103 from below, with a bed of massive
sandstone forming the upper part of the cliff, over cross-bedded sandstone, as shown.

Bedded
sandstone

Continuous bedding
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Mapping Traverse 103, Photo 2 — View of cross-bedded sandstone at mapping traverse 103..
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Cross-bedded
sandstone

Mapping Traverse 103, Photo 3 — Oblique view of mapping traverse 103 from below, with cross--bedded sandstone

exposed, as shown.

Continuous bedding
plane defect

Mapping Traverse 103, Photo 4 — View of lower part of cliff at traverse 103.
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Mapping Traverse 104, Photo 1 — View towards the existing unit building at mapping traverse 104. Solid sandstone

exposed for most of the lower part of the slope.
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Mapping Traverse 104, Photo 2 — View of the lower part of the traverse, exposing thin, continuous seams / bedding
partings, which are indicated as shown.

\

\

Mapping Traverse 104, Photo 3 — View north of mapping traverse 104. Continuous bedding planes within cross-
bedded sandstone are indicated as shown.
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Mapping Traverse 105, Photo 1 — View within a cave formed below a bed of massive sandstone, along a bedding
parting defect. Depth of cave from front face is 1.2 m, with sandy colluvium on floor of cave.
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Mapping Traverse 105, Photo 2 — View towards the existing unit building at mapping traverse 105. Interbedded
massive and laminated sandstone exposed for most of the lower part of the slope, with some discontinuous siltstone

lenses and discontinuous bedding parting defects.
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Mapping Traverse 105, Photo 3 — View towards the existing unit building at mapping traverse 105. Overhang and cave
formed within cross-bedded sandstone at toe of slope. Sub-horizontal and inclined bedding partings, and a mortared
brick underpinning column observed within cave, indicated as shown.

Cliff Mapping — Traverse 105 | PROJECT: 72261.06
Alterations and Additions PLATE No: D17
20 lllawong Avenue, REV: 0
Tamarama

CLIENT:  Strata Plan SP1731 DATE: 14/11/2018




Mapping Traverse 105, Photo 4 — View towards traverse 104 from traverse 105. Overhang and cave formed within
cross-bedded sandstone at toe of slope. Mortared brick underpinning observed within cave, indicated as shown.

\

Mapping Traverse 105, Photo 5 — View towards mapping traverse 106 from traverse 105. Tabular boulder on sub-
horizontal bedding plane within cave, with debris and colluvium forming a bush path indicated as shown.
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Mapping Traverse 105, Photo 6 — Side view of mapping traverse 105 (indicated). Persistent sub-vertical joint, forming

a face, is indicated as shown.

\
\
\

Mapping Traverse 105, Photo 7 — View towards mapping traverse 105. Continuous bedding partings within cross-

bedded sandstone are indicated as shown.
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Mapping Traverse 106, Photo 1 — View downslope from the crest of mapping traverse 106, showing some boulders at

the slope crest, indicated as shown.
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Mapping Traverse 106, Photo 2 — View upslope at mapping traverse 106, with a weathered, inclined and discontinuous

bedding parting defect indicated as shown.
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Mapping Traverse 106, Photo 3 — View of base of cliff at mapping traverse 106. Fig tree roots and evidence of past
seepage were observed within small caves and overhangs formed in cross-bedded sandstone.
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Mapping Traverse 107, Photo 1 — View south-west along crest of slope near the start of mapping traverse 107,
showing an informal garden area.

Mapping Traverse 107, Photo 2 — View down slope at the crest of traverse 107, with boulders and other debris on the
slope surface.
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Mapping Traverse 107, Photo 3 — View upslope from base of traverse 107, of sub-vertical and inclined joints within a
bed of massive sandstone. The joints and their orientations are indicated as shown.
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Mapping Traverse 107, Photo 4 — View of lower part of slope along mapping traverse 107, below Photo 3. Lenticular
‘pockets’ or holes are present in the sandstone, indicated as shown..
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Mapping Traverse 107, Photo 5 — View of overhang and cave within cross-bedded sandstone, 0.5 m high and 2.5 m

deep, developed on continuous bedding parting.
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Mapping Traverse 108, Photo 1 — View south-west along crest of slope near the start of mapping traverse 108,
showing a former set of concrete stairs leading towards the crest of the slope.
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Mapping Traverse 108, Photo 2 — View upslope from base of traverse 108, of high strength sandstone.
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Mapping Traverse 108, Photo 3 — View of lower part of slope along mapping traverse 108, below Photo 2. Overhang
formed on continuous bedding parting defect, indicated as shown.
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Mapping Traverse 109, Photo 1 — View of southern end of cliff line at mapping traverse 109. Mortared sandstone
underpinning is present as indicated. Low angle and moderately dipping joints were present as indicated, adjacent to a
2.3 m deep void.
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Mapping Traverse 109, Photo 2 — View north towards mapping traverse 109, showing sub-horizontal and dipping

bedding plane defects.
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
customerservice@envirolab.com.au
www.envirolab.com.au

CERTIFICATE OF ANALYSIS 203765

Client Douglas Partners Pty Ltd
Attention Huw Smith
Address 96 Hermitage Rd, West Ryde, NSW, 2114

Sample Details

Your Reference 72261.06, 20 lllawong Ave
Number of Samples 2 Soil
Date samples received 23/10/2018

Date completed instructions received 23/10/2018

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.

Report Details

Date results requested by 30/10/2018

Date of Issue 30/10/2018

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
Priya Samarawickrama, Senior Chemist

Jacinta Hurst, Laboratory Manager
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Client Reference: 72261.06, 20 lllawong Ave

Soil Aggressivity

Our Reference

Your Reference

Depth

Date Sampled

Type of sample

pH 1:5 soil:water

Electrical Conductivity 1:5 soil:water
Chloride, Cl 1:5 soil:water

Sulphate, SO4 1:5 soil:water

203765
R0OO

UNITS

pH Units
pS/icm
mg/kg

mg/kg

203765-1
BH102

0.3

19/10/2018

Soll
9.1
87
<10
27

203765-2
BH104
0.5
18/10/2018
Soll
8.2
95
<10
110
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Client Reference: 72261.06, 20 lllawong Ave

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.
Alternatively determined by colourimetry/turbidity using Discrete Analyer.
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Client Reference: 72261.06, 20 lllawong Ave

QUALITY CONTROL: Soil Aggressivity Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD LCS-1 [NT]
pH 1:5 soil:water pH Units Inorg-001 102
Electrical Conductivity 1:5 soil:water uS/cm 1 Inorg-002 <1 106
Chloride, CI 1:5 soil:water mg/kg 10 Inorg-081 <10 92
Sulphate, SO4 1:5 soil:water mg/kg 10 Inorg-081 <10 97
203765 4 of 6
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Client Reference: 72261.06, 20 lllawong Ave

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

Quality Control Definitions

Blank

Duplicate

Matrix Spike

LCS (Laboratory
Control Sample)

Surrogate Spike

This is the component of the analytical signal which is not derived from the sample but from reagents,
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
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
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
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
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.

203765
R0OO
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Client Reference: 72261.06, 20 lllawong Ave

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; 60-140% for organics (+/-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 THTSs, 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.

Measurement Uncertainty estimates are available for most tests upon request.

203765 6 of 6
R0OO
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Appendix F

Historical Field Work Results



BOREHOLE LOG

4R

CLIENT: Strata Plan 1731 SURFACE LEVEL:55.5 AHD BORE No: 1
PROJECT: Proposed Car Park, Alterations & Additions PROJECT No: 72261
LOCATION: 20 lllawong Avenue, Tamarama DATE: 8/2/2011
90°/-- SHEET 1 OF 2
Description Vlaegtrﬁe of Straty, . Fracture Discontinuities Sampling & In Situ Testing
Depth eamenng £ & Spacing o
of QEé iz am ® . . o oSN Test Results
(m) g_ 213 1§l |f|§ = (m) B - Bedding J -JFomt N &
) = - T2} - -
Strata FEizes - pEBBEE; T 3 85 88 S%ew PPl F Og® Comments
vuo \ TOPSOIL - dark grey, silty sand A
\topsoil with some grass rootlets
(possible filling)
© FILLING - grey to grey brown, fine A
to medium grained, sand filling with
crushed sandstone and brick Note: Unless otherwise
1 fragments stated, rock is fractured A
along rough planar s 2,25/130mm
bedding dipping 0°- 10° refusal
¢ % SANDSTONE - very low strength,
light grey brown, fine to medium
1g arained sandstone |
. [
2 SANDSTONE - high strength, . ogo : PL(A)=11
slightly weathered and fresh, } LH_ 1.96m: J25°. he. &
slightly fractured and unbroken, ‘
light grey and brown, medium to
8 coarse grained, massive sandstone - PLAY =17
C 100 100
]
|
3
|
|
o | PLA) =2
“ |
|
|
4 - |
|
|
b |
|
1 PLA) =28
s I C 100 100
| [
| I §27m: J10°, cly, co
& ¢ | [ | .
SANDSTONE - medium to high | | 5.57m: J25°, pl, ro, fe, PL(A) = 1
then high strength, slightly I cy,co
5 weathered and fresh, slightly | 5.72-6 Om: J, sv, un, ro,
fractured and unbroken, light grey | cin
brown, medium to coarse grained |
- sandstone. Some siltstone [
A laminations | PLA) =27
! 673 8.6 90m: B (x2) 5°,
7 : cly, vn, ti
|
Pl
< - =T : 7 47m: B10°, cly, co PLAY =21
|
8 : C 100 99
!
s : || 845&867m: B5™ 107, PLA)=19
—— | cly, vn, ti
| |
9 |
|
|
|
|
|

F=3  o7sgosmB(xo- C 100 99 PLA=2]

1
RIG: Bobcat DRILLER: SS LOGGED: S! CASING: HW to 1.5m
TYPE OF BORING: Solid flight auger to 1.5m; Rotary to 1.8m; NMLC-Coring to 15.6m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS: 20% water loss from 14.3m
SURVEY DATUM:

SAMPL(I;NG & IN SITU TESTING LEGEND

A Auger sample Gas sample PID Photo ionisation detector

8 Bulk sample P  Piston sample PL(A} Point load axial test 1s(50;

BLK Block sample U, Tube sample (xmmdia) PL(D)Point load diametral la(st t)sq D o u I a P rtn e rs
C Coredriling W Water sample pp  Pocket penetrometer (kPa) ’ '

D  Disturbed sample D> Water seep S Standard penetration test

E Environmentafsample ¥ Water level V  Shear vane (kPa) Geotechnics | Environment | Groundwater



CLIENT:
PROJECT: Proposed Car Park, Alterations & Additions
LOCATION: 20 lllawong Avenue, Tamarama

Strata Plan 1731

Description

Depth
(m) of
Strata
SANDS I ONE - high strength,
fresh, slightly fractured and
unbroken, light grey brown,

b medium to coarse grained
sandstone
- some siltstone laminations

11
3
12
("'1
13
S
14
144 - -

3 SANDSTONE - medium fo high
strength, fresh, fractured to slightly
fractured, light yellow grey to grey,
medium grained sandstone. Some

15 medium strength siltstone bands
and clasts
156 . )
Bore discontinued at 15.6m
16
17
18
&
19
RIG: Bobcat

BOREHOLE LOG

SURFACE LEVEL:55.5 AHD BORE No: 1

Degree of o Rock

Weathering £ Strength
%E (L
5= 33 IS T

E3Ezer poldBipE

DRILLER: SS

EASTING: PROJECT No: 72261
NORTHING: DATE: 8/2/2011
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
_ Fracture Discontinuities Sampling & In Situ Testing
o Spacin °
£ g (m) 9 B - Bedding J - Joint § gi 8 o Test iesuns
i® . wo 9o S-Sh F - Fault °
g 3 8% &2 al a B Og&  Comments
| 5°, carbona
laminations _
I PL(A) =
|
|
|
|
C 100 99
PL(A) =1
PL(A) =2
12 9-13.71m: B (x2) 5°
cly, vn
PL(A) =14
C 100 95
PL(A) =2
|
¢| : 14 63m: J45°, cu, sm, sl,
cln
b M4 77m: 307, cu, ro, cin
14.8m: J45°, 25°, st, sm,
cln PL(A) =1
14.85m: J25°, pi, ro, cin
14.93m: J25°, Cz
\{(10mm)}, cly
LOGGED: SI CASING: HW to 1.5m

TYPE OF BORING: Solid flight auger to 1.5m; Rotary to 1 8m; NMLC-Coring to 15.6m

WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS: 20% water loss from 14.3m

A Auger sample G Gassample

B Bulk sample P Piston sample

BLK Block sample U, Tube sample (x mm dia)
C  Core drilling W Water sample

D Disturbed sample > Water seep

E  Environmental sample ¥ Water level

PID Photo ionisation detector (ppm)
PL(A) Point load axial test I1s(50) (MPa)
PL(D) Point load diametral test 1s(50) (A
pp  Pocket penetrometer (kPa)

S Standard penetration test

Vv

O

SURVEY DATUM:

Douglas Partners

Geotechn/cs | Environment | Groundwater









CLIENT: Strata Plan 1731
PROJECT: Proposed Car Park, Alterations
LOCATION: 20 llawong Avenue, Tamarama

BOREHOLE LOG

SURFACE LEVEL:55.6 AHD BORE No: 2

& Additions EASTING: PROJECT No: 72261
NORTHING: DATE: 8/2/2011
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2

ioti Degree of R i inuiti mpling & In Situ Testin
Depth Description Weathering 2 c Strength & Eg“:éﬁ:g Discontinuities Sampling 9
x (m) of 85 4% (s [Bs S (m)  e-Baddng J-Jom g p¥ g TestResulls
! 3 2 > )
Strata 23Ezer” ABgEBEG - g2 B8 SSeM PPl S OZT T Comments
ABITUMINOUS CONCRETE Note: Unles§ otherwise A
\ROADBASE GRAVEL / stated, rock is fractured
along rough planar
FILLING - dark grey, fine to bedding dipping at 0°- A
8 06 \inediwn grained sand iing / 10° A
08} SANUS | ONE - low to medium
1 \strength. light grey brown, fine PL(A)=08
grained sandstone
SANDSTONE - medium to high
strength, slightly weathered,
3 unbroken, light grey brown,
medium to coarse grained -
sandstone PLA) =12
2
C 100 100
| PL(A) =1
¢ |
|
’ |
|
|
g |
®  SANDSTONE - high strength, - :
M fresh, unbroken, light grey, medium | 3 9m: J5°, cly, co PLA) =12
to coarse grained, massive
sandstone :
|
| PL(A) =11
|
|
° |
|
: C 100 100
: |
| PLA) =13
6 |
| 6.06m; J5°- 10°, he
|
) : PLA) =12
|
707 '
SANDSTONE - medium to high |
strength, fresh, slightly fractured |
and unbroken, light grey, medium |
R to coarse grained, massive | PL(A)=09
sandstone. Some medium strength |
bands and siltstone inclusions |
8 |
|
|
: c 100 99 PLA=14
|
i
_9 |
: 9.2m: J35°, pl, ro, cly, vn
| \g.ssm: J20°, pl, ro, cin PL(A)=1
| | .37m: J30°, pl, ro, cin
.55m: J30°, pl, ro, cly,
r
| \co
RIG: Bobcat DRILLER: SS LOGGED: S! CASING: HW to 0 8m

TYPE OF BORING: Solid flight auger to 0.8m; NMLC-Coring to 15.0m

WATER OBSERVATIONS: No free groundwater obse
REMARKS:

rved whilst augering

A Auger sample

B  Bulk sample

BLK Block sample

C  Core drilling

D  Disturbed sample

E  Environmental sample

G
P
Yy
w
=g
H

Gas sample

Piston sample

Tube sample (x mm dia )
‘Water sample

Water seep

Water level

PID Photo ionisation detector (ppm)
PL(A) Point load axial test 5(50) (MPa)
PL(D) Point load diametral test s(50) (MPa)
pp  Pocket penetrometer (kPa)

S Standard penetration test

v Shear vane (kPa)

K

SURVEY DATUM:

Douglas Partners

Geotechnics | Environment | Groundwater



BOREHOLE LOG

CLIENT: Strata Plan 1731 SURFACE LEVEL.:55.6 AHD BORE No: 2
PROJECT: Proposed Car Park, Alterations & Additions EASTING: PROJECT No: 72261
LOCATION: 20 lilawong Avenue, Tamarama NORTHING: DATE: 8/2/2011
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description vla:agtrﬁeerigf o Strr(grfgth _ Fracture Discontinuities Sampling & In Situ Testing
Depth f 9gc o, g & Spacing = Test Results
(m) 0 g5 518 |5 |%|-§ g (m) B - Bedding J - Joint § g(. 8°\° Py
Strata z33z00° B8 1817 82 88  S-Shear  F-Faul FOogk Comments
SANDSTONE - medium to high I “975m: J40° pl, ro, Ds v v
strength, fresh, slightly fractured | (10-15mm)
and unbroken, light grey, medium - | PL(A)=0 4
- to coarse grained, massive Sl 1045m: J10° & 50°, st,
A sandstone. Some medium strength \ sm, cin
bands and siltstone inclusions -
: 10 81 & 10.84m: J (x2)
1" (continued) 1 20°, pl. ro, cin
Ll
c = 11.35m: B5°, Ds (5mm PLAY =07
3 14t SANUS | UNE - hign strengin, I \11_4m; BO®, cly, c(bs ) C 100 96
fresh, slightly fractured and |
unbroken, light grey, medium I
12 grained sandstone. Some siltstone I 11 9m: Micro fault, 60°,
laminations I ti, he
[ PL(A)=16
o : 12 43m: B5°, cly, vn
|
8 |
| PL(A) =11
|
s |
|
14 : C 100 100
|
|
. : P 1443m:B0°, cly, co PLA) =29
X | 14 65m: B10°, cly, vn
|
15 15¢ Bore discontinued at 15.0m
|
|
< |
|
|
16 |
|
|
|
|
|
|
17 |
|
|
|
|
|
18 I
|
|
|
|
|
|
19 |
|
|
|
|
|
RIG: Bobcat DRILLER: SS LOGGED: SI CASING: HW to 0.8m

TYPE OF BORING: Solid flight auger to 0 8m; NMLC-Coring to 15.0m
WATER OBSERVATIONS: No free groundwater observed whilst augering

REMARKS:
SURVEY DATUM:
& IN SITU TESTING

A Auger sample Gas sample PID Photo ionisation detector (ppm)

G
B  Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPz
BLK Block sample U, Tube sample (xmmdia) PL(D)Pointload diametral test Is(50) o u as artners
C  Core drilling W Water sample pp  Pocket penetromater (kPa) ‘ ’

>4

2

D Disturbed sample Water seep S Standard penetration test
E  Environmental sample Water level V  Shearvane (kPa) Geotechnics | Environment | Groundwater
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BOREHOLE LOG

CLIENT: Strata Plan 1731 SURFACE LEVEL:56.7 AHD BORE No: 3
PROJECT: Proposed Car Park, Alterations & Additions EASTING: PROJECT No: 72261
LOCATION: 20 lilawong Avenue, Tamarama NORTHING: DATE: 8/2/2011
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description Degree of Stlfgrfkth _ Fracture Discontinuities Sampling & In Situ Testing
Depth Weathering £ c [¢] & Spacing . T
of 8¢ iz i3 ® . i o oA est Resuits
(m) S=gd s Rz (M 8-Seddng 4 dom & 8% o= &
Strata 5Eizer - pEIBBRE; 3 8% 38 v PR = g & cComments
YU ABLIUMINUUS CUNURETE / Note: Unless otherwise A
FILLING - light grey and dark grey, stated, rock is fractured
fine to medium grained, sand filling along rough planar A
with some crushed sandstone bedding dipping 0°- 10
8 08 gravel
09 |\ OANUO I VN - VEIY IUW dUTiiyul, .
L light grey brown, fine to medium I
rained sandstone PL(A)=08

SANDSTONE - medium then high
strength, moderately and slightly
weathered, slightly fractured and
unbroken, light grey brown,

55

2 medium to coarse grained
sandstone
C 100 100  piay=15
3
3
2 PLA)=16
4
PL(A)=25
5
C 100 100
o PLA)=13
-6
PL(A) =21
7
i = 707m: BS", cly, vn
: PLA) =14
2 |
o [ 7 8m: J10°, pl, ro, fe
8 R LI 7.95.8.15m: D? (x7)
v r 8.05m; J25°, pl, ro, ¢in
. C 100 100 o avong
-9
94m: D
s = 965m: B5°, cly, vn, ti PL(A)=21
9 as
Bore discontinued at 9.98m
RIG: Bobcat DRILLER: SY LOGGED: SI CASING: HW to 0.9m
TYPE OF BORING: Solid flight auger to 0.9m; NMLC-Coring to 9.98m
WATER OBSERVATIONS: No free groundwater observed whilst augering
REMARKS: 30% water loss from 8.0m
SURVEY DATUM:
Q /B\uﬁ(er samlple g} (F.‘:.a? sampleI gLE()A) gholo'iondisalio:-n deﬁc(lg(r) )([
ulk sample iston sample ) oint loa axial test Isi [
ke e AOEERISSGY )YDouglas Partners
D Disturbed sample I; Water seep S Standard penetration test

E  Environmental sample

Water level V  Shearvane (kPa) Geotechnics | Environment | Groundwater






BOREHOLE LOG

CLIENT: Strata Plan 1731 SURFACE LEVEL:55.6 AHD BORE No: 4
PROJECT: Proposed Car Park, Alterations & Additions EASTING: PROJECT No: 72261
LOCATION: 20 llawong Avenue, Tamarama NORTHING: DATE: 9/2/2011
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description o Sampling & In Situ Testing . Well
o
D(en;:)th of gg’ g £ o Results & § Construction
Strata o /a8 g,,% Comments Details
ASPHALT
FILLING - light brown sand filling
A 01
04 SANDSTONE - low to medium strength, light yellow
brown, medium to coarse grained sandstone
A 05
05¢
Bore discontinued at 0.55m
- auger refusal
RIG: Bobcat DRILLER: SS LOGGED: RKL CASING: Uncased

TYPE OF BORING: Solid flight auger (TC-bit) to 0.55m
WATER OBSERVATIONS: No free groundwater observed
REMARKS:

SURVEY DATUM:
IN

Gas sample PID Photo ionisation detector (ppm)

Piston sample PL(A) Point load axial test Is(50) (MPa) D ’ P t
Tube sample (x mm dia) PL(D) Point load diametral test Is(50) (MPa
Water san?ple( pp  Pocket penstrometer (kPa)( A ) m o ug as ar n er s

VVater seep S Standard penetration test . A
Geotechnics | Environment | Groundwater

A Auger sample

B  Bulk sample

BLK Block sample

C  Core driling

D Disturbed sample
E  Environmental sal

"wVZCUe

Water level v Shear vane



BOREHOLE LOG

CLIENT: Strata Plan 1731 SURFACE LEVEL:57.0 AHD BORE No: 5
PROJECT: Proposed Car Park, Alterations & Additions EASTING: PROJECT No: 72261
LOCATION: 20 Illawong Avenue, Tamarama NORTHING: DATE: 8/2/2011
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description o Sampling & In Situ Testing _ Well
Depth £ o .
(n?) of g9 g £ 'é’, Results & s Construction
Strata o F 8 3 Comments Details
ASPHALT
FILLING - sand and crushed sandstone filling
A 01
04
SAND - dark brown sand
A 05
A 06
Bore discontinued at 0.65m
- auger refusal on medium strength sandstone
RIG: Bobcat DRILLER: SS LOGGED: RKL CASING: Uncased
TYPE OF BORING: Solid flight auger (TC-bit) to 0.65m
WATER OBSERVATIONS: No free groundwater observed
REMARKS:
SURVEY DATUM:

TESTING LEGEND

(as sample Photo ionisation detector (ppm)

Piston sampie PL(A) Point load axial test I1s(50) (MPa)
Tube sampfe (x mm dia } PLED) Point load diametral te(st I)s=50) (MPa) m D o u l a s P a rtn e rs
Water sample pp  Pocket penetrometer (kPa)

Water seep S Standard penetration test
Geotechmcs | Environment | Groundwater

A Auger sample

B  Bulk sample

BLK Block sample

C  Core drilling

D Disturbed sample

E  Environmental sample

wVSCUe

Water level v Shear vane



BOREHOLE LOG

CLIENT: Strata Plan 1731 SURFACE LEVEL:56.5 AHD BORE No: 6
PROJECT: Proposed Car Park, Alterations & Additions EASTING: PROJECT No: 72261
LOCATION: 20 lllawong Avenue, Tamarama NORTHING: DATE: 9/2/2011
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description o Sampiing & In Situ Testing N Well
D(?]!‘))th of '§§’ g £ o Results & § Construction
Strata 6 = & § Comments Details

FILLING - brown sand filling (grass at surface)

A 0.1
§ A 0.5
Bore discontinued at 0.55m
- auger refusal on medium strength sandstone
RIG: Bobcat DRILLER: SS LOGGED: RKL CASING: Uncased

TYPE OF BORING: Solid flight auger (TC-bit) to 0.55m
WATER OBSERVATIONS: No free groundwater observed
REMARKS:
SURVEY DATUM:

A Auger sample G Gas sample PID Photo ionisation detector (ppm)

B  Bulk sample P  Piston sample PL(A) Point load axial test 1s(50) {MPa)

BLK Biock sample U, Tube sample (xmmdia) PL(D)Point load diametral test 1s(50) (MPa) o u as artners
C Coredrlling W Water sample pp  Pockst penetrometer (kPa) ‘ '

0 Disturbed sample & Water seep S Standard penetration test

E  Environmental sai ¥ Water level \' Shear vane

Geotechnics | Environment | Groundwater



BOREHOLE LOG

SURFACE LEVEL:56.1 AHD BORE No: 7

CLIENT: Strata Plan 1731
PROJECT: Proposed Car Park, Alterations & Additions
LOCATION: 20 lllawong Avenue, Tamarama

Deoth Description 2
eptl =4
o4 (ng) of 83
Strata o
ASPHALT
005 i
FILLING - brown sand filling
8
£
Bore discontinued at 0.35m
- auger refusal on concrete
RIG: Bobcat DRILLER: SS
TYPE OF BORING: Solid flight auger (TC-bit) to 0.35m
WATER OBSERVATIONS: No free groundwater observed
REMARKS:
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B  Bulk sample P  Piston sample PL(A} Point load axial test 1s(50) (MPa)
BLK Block sample U, Tube sample (xmmdia) PL{D)Pointload diametral test Is(50) (A
C  Core drilling W  Water sample pp  Pocket penetrometer (kPa)
D Disturbed sample D Water seep S Standard penetration test
E  Environmental sample T Water level \ Shear vane (kPa)

0

EASTING: PROJECT No: 72261

NORTHING: DATE: 9/2/2011

DIP/AZIMUTH: SHEET 1 OF 1
Sampling & In Situ Testing _ Well

g £ Results & § Construction

e & Comments Details

A 01

LOGGED: RKL CASING: Uncased

SURVEY DATUM:

Douglas Partners

Geotechnlcs | Environment | Groundwater



m Douglas Partners

Geotechnics | Environment | Groundwater

Results of Dynamic Penetrometer Tests

Client
Project
Location

Test Locations

RL of Test (AHD)

Depth (m)

0.00-0.15
0.15-0.30
0.30-0.45
0.45-0.60
0.60-0.75
0.756-0.90
0.90-1.05
1.05-1.20
1.20-1.35
1.35-1.50
1.50 - 1.65
1.65-1.80
1.80-1.95
1.95-2.10
210-2.25
225-2.40
2.40-2.55
2.55-2.70
2.70-2.85
2.85-3.00
3.00-3.15
3.15-3.30
3.30-3.45
3.45-3.60

Test Method

Remarks

Strata Plan 1731
Proposed Car Park, Alterations and Additions

8 9
55.7 55.8
3 3
6 8
10 3/50
17 B
10
6
9
7
3
3
6/50
B

20 lllawong Avenue, Tamarama

10

55.5

11

53.7

AS 1289.6.3.2, Cone Penetrometer

AS 1289.6.3.3, Sand Penetrometer

12
53.0

13

52.0

Blows/150 mm
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Photo 1. Southern side of building showing rope attachment locations to enable measurements for Cross Sections 1 and 2/3.

Section 3

Section 2

Section 1

Photo 2. Top of the cliff, viewed towards the south-west at the time of vegetation clearing in 2016.

Cross Section Numbers and locations indicated.
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Medium strength

sandstone

Photo 3. Cross Section 1; contact between brick terrace wall
and sandstone bedrock showing lower very low strength rock.

Very low strength
sandstone

measure into void/weathered seam.

Photo 4.. Close up of Medium strength sandstone over very low strength,
clayey sandstone then medium strength sandstone

Photo 6. View into the weathered void.

Photo 5. To north of Section 3 showing 1900mm penetration of tape
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Photo 7. Cross Section 3 viewed towards the south-west.

Note adjacent terrace wall has been cut down through detached
sandstone block of the outcrop .

Photo 8. Outer edge of Section 3. Note 1m long steel test probe inserted 700mm into an
open, though sand filled, joint, approximately 700mm back from the cliff crest.

Photo 8a. Close up of test probe inserted into the open joint.
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Location of Section 3. Photo taken prior
to clearing of vegetation.

Photo 9. Area to the south-west of Section 3. Note higher level (of less extensive) undercut than the major undercut (refer to Drawing 2 to 4 photos) further to the north at Sections 1 to 3.
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Curved joint planes

A

Photo 10. Southern end of cliff showing underpinning column, weathered joint and bedding planes and curved joint planes.

Photo 11. "Eastern end" of the southern most portion of the sandstone outcrop/cliff.
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Historical Site Photograph of Sewer Diversion Trench, Photo 1 — View to east near Borehole BH3. Solid sandstone
exposed at shallow depth along trench excavation.
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Historical Site Photograph of Sewer Diversion Trench, Photo 2 — View to west near Borehole BH3. Solid sandstone

exposed at shallow depth along trench excavation.

Historical Site Photographs —

Sewer Diversion Trench PROJECT: 72261.06
Alterations and Additions PLATE No: F2

20 lllawong Avenue, REV: 0
Tamarama

CLIENT:  Strata Plan SP1731 DATE: 19/11/2018




Historical Site Photograph of Sewer Diversion Trench, Photo 3 — View to south-west near Borehole BH5. Solid
sandstone exposed at shallow depth along trench excavation. The approximate position of the clayey feature shown in
Photo 4 is indicated as shown.
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Historical Site Photograph of Sewer Diversion Trench, Photo 4 — View to north-west near Borehole BH5 and BH103.
Sub-vertical, clay-infilled undulating defect in rock (indicated between arrows as shown), inferred to be an intrusive
dyke weathered to clay, or a clay-infilled joint defect.
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BHS5

Historical Site Photograph of Sewer Diversion Trench, Photo 5 — View to north near Borehole BH101. Solid sandstone
exposed at shallow depth along trench excavation. The approximate position of Borehole BH5 indicated as shown for

reference.
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Appendix G

Historical Laboratory Test Results



CERTIFICATE OF ANALYSIS 119989

Client:

Douglas Partners Pty Ltd
96 Hermitage Rd

West Ryde

NSW 2114

Attention: Peter Hartcliff

Sample log in details:

YourReference: 72261.03
No. of samples: 3 soils 1 material
Date samples received / completed instructions received 26/11/14 /[ 26/11/14

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: / Issue Date: 3/12/14 [ 3/12/14

Date of Preliminary Report: Not Issued

NATA accreditation number 2901. This document shall not be reproduced except in full.

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

Results Approved By:

p

y
JacintafHurst
Labogatory Manager

Envirolab Reference: 119989 Page 1 of 21
Revision No: R 00



Client Reference: 72261.03
VTRH(C6-C10)/BTEXNin Soil
Our Reference: UNITS 119989-1 119989-2 119989-3
Your Reference | —mememmemeee- TP1 TP4 5
DateSampled | --m-mmeeeee- 25/11/2014 25/11/2014 25/11/2014
Type of sample SOIL SOIL SOIL
Date extracted - 27/11/2014 27/11/2014 27/11/2014
Date analysed - 27/11/2014 27/11/2014 27/11/2014
TRHCe - Co mg/kg <25 <25 <25
TRHCs - C10 mg/kg <25 <25 <25
VTPHCs - C10 lessBTEX (F1) mg/kg <25 <25 <25
Benzene mg/kg <0.2 <0.2 <0.2
Toluene mg/kg <0.5 <0.5 <0.5
Ethylbenzene mg/kg <1 <1 <1
m+p-xylene mg/kg <2 <2 <2
o-Xylene mg/kg <1 <1 <1
naphthalene mg/kg <1 <1 <1
Surrogate aaa-Trifluorotoluene % 92 97 92

Envirolab Reference: 119989
Revision No: R 00
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Client Reference: 72261.03
svTRH (C10-C40)in Soil
Our Reference: UNITS 119989-1 119989-2 119989-3
Your Reference | --mmmmemeeee- TP1 TP4 TP5
DateSampled | - 25/11/2014 25/11/2014 25/11/2014
Type of sample SOIL SOIL SOIL
Date extracted - 27/11/2014 28/11/2014 27/11/2014
Date analysed - 27/11/2014 01/12/2014 27/11/2014
TRHC10 - C14 mg/kg <50 <50 <50
TRHC15 -C28 mg/kg <100 <100 180
TRHC» -C3» mg/kg <100 <100 150
TRH>C10-C16 mg/kg <50 <50 <50
TRH>C10 - C16 less Naphthalene mg/kg <50 <50 <50
(F2)
TRH>C16-C# mg/kg <100 150 300
TRH>C3-C40 mg/kg <100 <100 110
Surrogate o-Terphenyl % 87 121 91

Envirolab Reference:
Revision No:

119989
R 00
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Client Reference: 72261.03
PAHSs in Soil
Our Reference: UNITS 119989-1 119989-2 119989-3
Your Reference | —mmemmeeeeee- ™1 TP4 TP5
DateSampled | --m-ememee- 25/11/2014 25/11/2014 25/11/2014
Type of sample SOIL SOIL SOIL
Date extracted - 27/11/2014 27/11/2014 27/11/2014
Date analysed - 27/11/2014 27/11/2014 27/11/2014
Naphthalene mg/kg <0.1 <0.1 0.1
Acenaphthylene mg/kg <0.1 0.2 0.6
Acenaphthene mg/kg <0.1 <0.1 <0.1
Fluorene mg/kg <0.1 <0.1 0.2
Phenanthrene mg/kg 0.3 1.0 4.0
Anthracene mg/kg <0.1 0.2 1.0
Fluoranthene mg/kg 0.6 25 7.2
Pyrene mg/kg 0.6 2.8 7.5
Benzo(a)anthracene mg/kg 0.3 1.3 3.6
Chrysene mg/kg 0.3 1.3 3.5
Benzo(b,j+k)fluoranthene mg/kg 0.6 23 6.0
Benzo(a)pyrene mg/kg 0.3 1.6 41
Indeno(1,2,3-c,d)pyrene mg/kg 0.2 0.9 2.3
Dibenzo(a,h)anthracene mg/kg <0.1 0.1 0.3
Benzo(g,h,i)perylene mg/kg 0.2 0.9 2.2
Benzo(a)pyrene TEQNEPMB1 mg/kg <0.5 2.2 5.7
Total Positive PAHs mg/kg 3.5 15 43
Surrogate p-Terphenyl-d14 % 106 92 108

Envirolab Reference:
Revision No:
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Client Reference: 72261.03
Organochlorine Pesticides in soil
Our Reference: UNITS 119989-1 119989-2 119989-3
Your Reference | —mmemmeeeeee- ™1 TP4 TP5
DateSampled | --m-ememee- 25/11/2014 25/11/2014 25/11/2014
Type of sample SOIL SOIL SOIL
Date extracted - 27/11/2014 27/11/2014 27/11/2014
Date analysed - 27/11/2014 27/11/2014 27/11/2014
HCB mg/kg <0.1 <0.1 <0.1
alpha-BHC mg/kg <0.1 <0.1 <0.1
gamma-BHC mg/kg <0.1 <0.1 <0.1
beta-BHC mg/kg <0.1 <0.1 <0.1
Heptachlor mg/kg <0.1 <0.1 <0.1
delta-BHC mg/kg <0.1 <0.1 <0.1
Aldrin mg/kg <0.1 <0.1 <0.1
Heptachlor Epoxide mg/kg <0.1 <0.1 <0.1
gamma-Chlordane mg/kg <0.1 <0.1 <0.1
alpha-chlordane mg/kg <0.1 <0.1 <0.1
Endosulfan| mg/kg <0.1 <0.1 <0.1
pp-DDE mg/kg 0.2 <0.1 <0.1
Dieldrin mg/kg <0.1 <0.1 <0.1
Endrin mg/kg <0.1 <0.1 <0.1
pp-DDD mg/kg <0.1 <0.1 <0.1
Endosulfanll mg/kg <0.1 <0.1 <0.1
pp-DDT mg/kg 0.1 <0.1 <0.1
Endrin Aldehyde mg/kg <0.1 <0.1 <0.1
Endosulfan Sulphate mg/kg <0.1 <0.1 <0.1
Methoxychlor mg/kg <0.1 <0.1 <0.1
Surrogate TCMX % 98 77 104
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Client Reference: 72261.03
Organophosphorus Pesticides
Our Reference: UNITS 119989-1 119989-2 119989-3
Your Reference | —mmemmeeeeee- ™1 TP4 TP5
DateSampled | --m-ememee- 25/11/2014 25/11/2014 25/11/2014
Type of sample SOIL SOIL SOIL
Date extracted - 27/11/2014 27/11/2014 27/11/2014
Date analysed - 27/11/2014 27/11/2014 27/11/2014
Diazinon mg/kg <0.1 <0.1 <0.1
Dimethoate mg/kg <0.1 <0.1 <0.1
Chlorpyriphos-methyl mg/kg <0.1 <0.1 <0.1
Ronnel mg/kg <0.1 <0.1 <0.1
Chlorpyriphos mg/kg <0.1 <0.1 <0.1
Fenitrothion mg/kg <0.1 <0.1 <0.1
Bromophos-ethyl mg/kg <0.1 <0.1 <0.1
Ethion mg/kg <0.1 <0.1 <0.1
Surrogate TCMX % 98 77 104

Envirolab Reference:
Revision No:
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Client Reference: 72261.03
PCBsin Soil
Our Reference: UNITS 119989-1 119989-2 119989-3
Your Reference | —mmemmeeeeee- ™1 TP4 TP5
DateSampled | ceeeeeeeee- 25/11/2014 25/11/2014 25/11/2014
Type of sample SOIL SOIL SOIL
Date extracted - 27/11/2014 27/11/2014 27/11/2014
Date analysed - 27/11/2014 27/11/2014 27/11/2014
Arochlor 1016 mg/kg <0.1 <0.1 <0.1
Arochlor 1221 mg/kg <0.1 <0.1 <0.1
Arochlor 1232 mg/kg <0.1 <0.1 <0.1
Arochlor 1242 mg/kg <0.1 <0.1 <0.1
Arochlor 1248 mg/kg <0.1 <0.1 <0.1
Arochlor 1254 mg/kg <0.1 <0.1 <0.1
Arochlor 1260 mg/kg <0.1 <0.1 <0.1
Surrogate TCLMX % 98 77 104

Envirolab Reference:
Revision No:

119989
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Client Reference: 72261.03
Total Phenolicsin Soil

Our Reference: UNITS 119989-1 119989-2 119989-3
Your Reference | —mmemmeeeeee- ™1 TP4 TP5

DateSampled | --emmeeeeee- 25/11/2014 25/11/2014 25/11/2014
Type of sample SOIL SOIL SOIL
Date extracted - 27/11/2014 27/11/2014 27/11/2014
Date analysed - 27/11/2014 27/11/2014 27/11/2014

Total Phenolics (as Phenol) mg/kg <5 <5 <5

Envirolab Reference: 119989
Revision No: R 00
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Client Reference: 72261.03
Acid Extractable metals in soil
Our Reference: UNITS 119989-1 119989-2 119989-3
Your Reference | —mmemmeeeeee- ™1 TP4 TP5
DateSampled | --m-ememee- 25/11/2014 25/11/2014 25/11/2014
Type of sample SOIL SOIL SOIL
Date digested - 28/11/2014 28/11/2014 28/11/2014
Date analysed - 28/11/2014 28/11/2014 28/11/2014
Arsenic mg/kg 5 <4 <4
Cadmium mg/kg <0.4 2 1
Chromium mg/kg 6 10 8
Copper mg/kg 20 35 51
Lead mg/kg 100 320 470
Mercury mg/kg 0.2 0.1 0.2
Nickel mg/kg 5 5 5
Zinc mg/kg 160 770 510
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Revision No:
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Client Reference: 72261.03

Moisture
Our Reference: UNITS 119989-1 119989-2 119989-3
Your Reference | —mmemmeeeeee- ™1 TP4 TP5

DateSampled | --emmeeeeee- 25/11/2014 25/11/2014 25/11/2014

Type of sample SOIL SOIL SOIL
Date prepared - 27/11/2014 27/11/2014 27/11/2014
Date analysed - 28/11/2014 28/11/2014 28/11/2014

Moisture % 71 6.0 5.0

Envirolab Reference:
Revision No:

119989
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Client Reference: 72261.03
Asbestos ID - soils
Our Reference: UNITS 119989-1 119989-2 119989-3
Your Reference | —mmemmeeeeee- ™1 TP4 TP5
DateSampled | -memmeeeee- 25/11/2014 25/11/2014 25/11/2014
Type of sample SOIL SOIL SOIL
Date analysed - 2/12/2014 2/12/2014 2/12/2014
Sample mass tested g Approx 40g Approx 40g Approx 40g
Sample Description - Brown sandy

Asbestos ID in soil

Trace Analysis

soil & rocks

No asbestos
detected at
reporting limit
of 0.1g/kg

No asbestos
detected

Brown sandy
soil & rocks

No asbestos
detected at
reporting limit
of 0.1g/kg
No asbestos
detected

Brown sandy
soil & rocks

No asbestos
detected at
reporting limit
of 0.1g/kg

No asbestos
detected

Envirolab Reference:
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Client Reference: 72261.03

Asbestos ID - materials
Our Reference: UNITS 119989-4
Your Reference | --mmmmemeeee- TP5
DateSampled | --emmeeeeee- 25/11/2014
Type of sample Material
Date analysed - 1/12/2014
Mass / Dimension of Sample - 57x50x5mm
Sample Description - Grey
compressed
fibre cement
material
Asbestos ID in materials - Chrysotile
asbestos
detected
Amosite
asbestos
detected
Crocidolite
asbestos
detected

Envirolab Reference: 119989 Page 12 of 21
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Client Reference: 72261.03

Method ID Methodology Summary
Org-016 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS.
Water samples are analysed directly by purge and trap GC-MS. F1 = (C6-C10)-BTEX as per NEPM B1
Guideline on Investigation Levels for Soil and Groundwater.
Org-014 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS.
Org-003 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by

Org-012 subset

Org-005

Org-008

Org-006

Inorg-031

Metals-020 ICP-
AES

Metals-021 CV-
AAS

Inorg-008

ASB-001

GC-FID.
F2 =(>C10-C16)-Naphthalene as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater
(HSLs Tables 1A (3, 4)). Note Naphthalene is determined from the VOC analysis.

Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by
GC-MS. Benzo(a)pyrene TEQ as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater -
2013.

Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by
GC withdual ECD's.

Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by
GC withdual ECD's.

Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by
GC-ECD.

Total Phenolics by segmented flow analyser (in line distillation with colourimetric finish).
Solids are extracted in a caustic media prior to analysis.

Determination of various metals by ICP-AES.

Determination of Mercury by Cold Vapour AAS.

Moisture content determined by heating at 105+/-5 deg C for a minimum of 12 hours.

Asbestos ID - Qualitative identification of asbestos in bulk samples using Polarised Light Microscopy and
Dispersion Staining Techniques including Synthetic Mineral Fibre and Organic Fibre as per Australian Standard
4964-2004.
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Client Reference: 72261.03
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Sm# Recovery
VTRH(C6-C10)/BTEXNin Basell Duplicate Il % RPD
Soil
Date extracted - 27111/2 119989-1 27/11/2014(|27/11/2014 LCS-1 27/11/2014
014
Date analysed - 2711112 119989-1 27/11/2014|127/11/2014 LCS-1 27/11/2014
014
TRHCe - Co mg/kg 25 Org-016 <25 119989-1 <25]|<25 LCS-1 99%
TRHCe - C10 mg/kg 25 Org-016 <25 119989-1 <25]||<25 LCS-1 99%
Benzene mg/kg 0.2 Org-016 <0.2 119989-1 <0.2]|<0.2 LCS-1 98%
Toluene mg/kg 0.5 Org-016 <0.5 119989-1 <0.5(|<0.5 LCS-1 98%
Ethylbenzene mg/kg 1 Org-016 <1 119989-1 <1]|<1 LCS-1 99%
m+p-xylene mg/kg 2 Org-016 <2 119989-1 <2||<2 LCS-1 100%
o-Xylene mg/kg 1 Org-016 <1 119989-1 <1]|<1 LCS-1 97%
naphthalene mg/kg 1 Org-014 <1 119989-1 <1||<1 INR] INR]
Surrogate aaa- % Org-016 92 119989-1 92(|87||RPD: 6 LCS-1 90%
Trifluorotoluene
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
S Recovery
svTRH (C10-C40)in Soil Base Il Duplicate Il % RPD
Date extracted - 27/11/2 119989-1 27/11/2014)127/11/2014 LCS-1 27/11/2014
014
Date analysed - 27111/2 119989-1 27/11/20141|27/11/2014 LCS-1 27/11/2014
014
TRHC10 - C14 mg/kg 50 Org-003 <50 119989-1 <50]|<50 LCS-1 128%
TRHC15 -C28 mg/kg 100 Org-003 <100 119989-1 <100(]<100 LCS-1 129%
TRHC> -C3s mg/kg 100 Org-003 <100 119989-1 <100(] <100 LCS-1 110%
TRH>C10-C16 mg/kg 50 Org-003 <50 119989-1 <50]|<50 LCS-1 128%
TRH>C1-C3 mg/kg 100 Org-003 <100 119989-1 <100(] <100 LCS-1 129%
TRH>Cx-C40 mg/kg 100 Org-003 <100 119989-1 <100(]<100 LCS-1 110%
Surrogate o-Terphenyl % Org-003 80 119989-1 87(|84||RPD:4 LCS-1 100%
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Sn# Recovery
PAHs in Soil BasellDuplicate Il % RPD
Date extracted - 27111/2 119989-1 27/11/20141|27/11/2014 LCS-1 27/11/2014
014
Date analysed - 27111/2 119989-1 27/11/2014(|27/11/2014 LCS-1 27/11/2014
014
Naphthalene mg/kg 0.1 Org-012 <0.1 119989-1 <0.1]|<0.1 LCS-1 103%
subset
Acenaphthylene mg/kg 0.1 Org-012 <0.1 119989-1 <0.1]|<0.1 [NR] [NR]
subset
Acenaphthene mg/kg 0.1 Org-012 <0.1 119989-1 <0.1]|<0.1 [NR] [NR]
subset
Fluorene mg/kg 0.1 Org-012 <0.1 119989-1 <0.1]|<0.1 LCS-1 100%
subset
Phenanthrene mg/kg 0.1 Org-012 <0.1 119989-1 0.3]|0.1||RPD: 100 LCS-1 104%
subset
Anthracene mg/kg 0.1 Org-012 <0.1 119989-1 <0.1]|<0.1 INR] INR]
subset
Fluoranthene mg/kg 0.1 Org-012 <0.1 119989-1 0.6]/0.3||RPD: 67 LCS-1 105%
subset
Envirolab Reference: 119989 Page 14 of 21
Revision No: R 00




Client Reference: 72261.03

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Sm# Recovery
PAHs in Soll BasellDuplicate Il % RPD
Pyrene mg/kg 0.1 Org-012 <0.1 119989-1 0.6]|0.4||RPD:40 LCS-1 106%
subset
Benzo(a)anthracene mg/kg 0.1 Org-012 <0.1 119989-1 0.3]]0.2||RPD: 40 [NR] [NR]
subset
Chrysene mg/kg 0.1 Org-012 <0.1 119989-1 0.3]|0.2||RPD:40 LCS-1 99%
subset
Benzo(b,j+k) mg/kg 0.2 Org-012 <0.2 119989-1 0.6]/0.4||RPD: 40 INR] INR]
fluoranthene subset
Benzo(a)pyrene mg/kg 0.05 Org-012 <0.05 119989-1 0.3]|0.3||RPD: 0 LCS-1 119%
subset
Indeno(1,2,3-c,d)pyrene mg/kg 0.1 Org-012 <0.1 119989-1 0.2]|0.2||RPD:0 [NR] [NR]
subset
Dibenzo(a,h)anthracene mg/kg 0.1 Org-012 <0.1 119989-1 <0.1(]<0.1 [NR] [NR]
subset
Benzo(g,h,i)perylene mg/kg 0.1 Org-012 <0.1 119989-1 0.2]|0.2||RPD:0 [NR] [NR]
subset
Surrogate p-Terphenyl- % Org-012 89 119989-1 106]| 104 ||RPD: 2 LCS-1 97%
d14 subset
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Sn# Recovery
Organochlorine Basell Duplicate Il % RPD
Pesticides in soil
Date extracted - 27111/2 119989-1 27/11/20141|27/11/2014 LCS-1 27/11/2014
014
Date analysed - 27111/2 119989-1 27/11/20141|27/11/2014 LCS-1 27/11/2014
014
HCB mg/kg 0.1 Org-005 <0.1 119989-1 <0.1]|<0.1 INR] INR]
alpha-BHC mg/kg 0.1 Org-005 <0.1 119989-1 <0.1]|<0.1 LCS-1 110%
gamma-BHC mg/kg 0.1 Org-005 <0.1 119989-1 <0.1]|<0.1 INR] INR]
beta-BHC mg/kg 0.1 Org-005 <0.1 119989-1 <0.1]|<0.1 LCS-1 111%
Heptachlor mg/kg 0.1 Org-005 <0.1 119989-1 <0.1]]<0.1 LCS-1 92%
delta-BHC mg/kg 0.1 Org-005 <0.1 119989-1 <0.1]|<0.1 [NR] [NR]
Aldrin mg/kg 0.1 Org-005 <0.1 119989-1 <0.1]|<0.1 LCS-1 99%
Heptachlor Epoxide mg/kg 0.1 Org-005 <0.1 119989-1 <0.1(]<0.1 LCS-1 90%
gamma-Chlordane mg/kg 0.1 Org-005 <0.1 119989-1 <0.1]]<0.1 [NR] [NR]
alpha-chlordane mg/kg 0.1 Org-005 <0.1 119989-1 <0.1]|<0.1 [NR] [NR]
Endosulfan | ma/kg 0.1 Org-005 <0.1 119989-1 <0.1]|<0.1 INR] NR]
pp-DDE mg/kg 0.1 Org-005 <0.1 119989-1 0.2]|0.2||RPD:0 LCS-1 102%
Dieldrin mg/kg 0.1 Org-005 <0.1 119989-1 <0.1(]<0.1 LCS-1 91%
Endrin mg/kg 0.1 Org-005 <0.1 119989-1 <0.1]|<0.1 LCS-1 100%
pp-DDD mg/kg 0.1 Org-005 <0.1 119989-1 <0.1]|<0.1 LCS-1 123%
Endosulfanll mg/kg 0.1 Org-005 <0.1 119989-1 <0.1]|<0.1 [NR] [NR]
pp-DDT mg/kg 0.1 Org-005 <0.1 119989-1 0.1]|0.2||RPD:67 INR] INR]
Endrin Aldehyde mg/kg 0.1 Org-005 <0.1 119989-1 <0.1]|<0.1 [NR] [NR]
Endosulfan Sulphate mg/kg 0.1 Org-005 <0.1 119989-1 <0.1(]<0.1 LCS-1 100%
Methoxychlor mg/kg 0.1 Org-005 <0.1 119989-1 <0.1]|<0.1 [NR] [NR]
Surrogate TCMX % Org-005 78 119989-1 98||89||RPD: 10 LCS-1 83%
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Client Reference: 72261.03
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Sm# Recovery
Organophosphorus BasellDuplicate Il % RPD
Pesticides
Date extracted - 27111/2 119989-1 27/11/2014(|27/11/2014 LCS-1 27/11/2014
014
Date analysed - 27/11/2 119989-1 27/11/2014(|27/11/2014 LCS-1 27/11/2014
014
Diazinon mg/kg 0.1 Org-008 <0.1 119989-1 <0.1]|<0.1 [NR] [NR]
Dimethoate mg/kg 0.1 Org-008 <0.1 119989-1 <0.1]]<0.1 [NR] [NR]
Chlorpyriphos-methyl mg/kg 0.1 Org-008 <0.1 119989-1 <0.1]|<0.1 [NR] [NR]
Ronnel mg/kg 0.1 Org-008 <0.1 119989-1 <0.1]|<0.1 [NR] [NR]
Chlorpyriphos mg/kg 0.1 Org-008 <0.1 119989-1 <0.1]|<0.1 LCS-1 107%
Fenitrothion mg/kg 0.1 Org-008 <0.1 119989-1 <0.1]|<0.1 LCS-1 104%
Bromophos-ethyl mg/kg 0.1 Org-008 <0.1 119989-1 <0.1]|<0.1 [NR] [NR]
Ethion mg/kg 0.1 Org-008 <0.1 119989-1 <0.1]]<0.1 LCS-1 111%
Surrogate TCMX % Org-008 78 119989-1 98||89||RPD: 10 LCS-1 7%
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
S Recovery
PCBsin Soil BasellDuplicate Il % RPD
Date extracted - 27/11/2 119989-1 27/11/2014(|27/11/2014 LCS-1 27/11/2014
014
Date analysed - 27111/2 119989-1 27/11/20141|27/11/2014 LCS-1 27/11/2014
014
Arochlor 1016 mg/kg 0.1 Org-006 <0.1 119989-1 <0.1]|<0.1 [NR] [NR]
Arochlor 1221 mg/kg 0.1 Org-006 <0.1 119989-1 <0.1]|<0.1 [NR] [NR]
Arochlor 1232 mg/kg 0.1 Org-006 <0.1 119989-1 <0.1]|<0.1 [NR] [NR]
Arochlor 1242 mg/kg 0.1 Org-006 <0.1 119989-1 <0.1]|<0.1 [NR] [NR]
Arochlor 1248 mg/kg 0.1 Org-006 <0.1 119989-1 <0.1]|<0.1 [NR] [NR]
Arochlor 1254 mg/kg 0.1 Org-006 <0.1 119989-1 <0.1]|<0.1 LCS-1 94%
Arochlor 1260 mg/kg 0.1 Org-006 <0.1 119989-1 <0.1]|<0.1 [NR] [NR]
Surrogate TCLMX % Org-006 78 119989-1 98(|89||RPD: 10 LCS-1 76%
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Sn# Recovery
Total Phenolicsin Soil BasellDuplicate Il %0 RPD
Date extracted - 27/11/2 119989-1 27/11/2014(|27/11/2014 LCS-1 27/11/2014
014
Date analysed - 27111/2 119989-1 27/11/20141|27/11/2014 LCS-1 27/11/2014
014
Total Phenolics (as mg/kg 5 Inorg-031 <5 119989-1 <5]|<5 LCS-1 102%
Phenol)
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Sn## Recovery
Acid Extractable metals BasellDuplicate Il % RPD
in soil
Date digested - 28/11/2 119989-1 28/11/2014)28/11/2014 LCS-7 28/11/2014
014
Date analysed - 28/11/2 119989-1 28/11/20141|28/11/2014 LCS-7 28/11/2014
014
Arsenic mg/kg 4 Metals-020 <4 119989-1 5]|6]|RPD: 18 LCS-7 111%
ICP-AES
Cadmium mg/kg 0.4 Metals-020 <04 119989-1 <0.4|/<0.4 LCS-7 106%
ICP-AES
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Client Reference: 72261.03
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Duplicate results Spike Sm# Spike %
Sm# Recovery
Acid Extractable metals Basell Duplicate Il % RPD
in soil
Chromium mg/kg 1 Metals-020 <1 119989-1 6]|6||RPD:0 LCS-7 107%
ICP-AES
Copper mg/kg 1 Metals-020 <1 119989-1 20||19||RPD:5 LCS-7 108%
ICP-AES
Lead mg/kg 1 Metals-020 <1 119989-1 100(| 140||RPD: 33 LCS-7 100%
ICP-AES
Mercury mg/kg 0.1 Metals-021 <01 119989-1 0.2]]<0.1 LCs-7 102%
CV-AAS
Nickel mg/kg 1 Metals-020 <1 119989-1 5||5||RPD:0 LCS-7 104%
ICP-AES
Zinc mg/kg 1 Metals-020 <1 119989-1 160|180 ||RPD: 12 LCS-7 104%
ICP-AES
QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
VTRH(C6-C10)/BTEXNin Base + Duplicate + %RPD
Soil
Date extracted - [NT] [NT] 119989-2 27/11/2014
Date analysed - [NT] [NT] 119989-2 27/11/2014
TRHCs - Co mg/kg [NT] [NT] 119989-2 106%
TRHCe - C10 mg/kg [NT] [NT] 119989-2 106%
Benzene mg/kg [NT] [NT] 119989-2 103%
Toluene mg/kg [NT] [NT] 119989-2 103%
Ethylbenzene mg/kg [NT] [NT] 119989-2 106%
m+p-xylene mg/kg [NT] [NT] 119989-2 109%
o-Xylene mg/kg [NT] [NT] 119989-2 103%
naphthalene mg/kg [NT] [NT] [NR] [NR]
Surrogate aaa- % [NT] [NT] 119989-2 91%
Trifluorotoluene
QUALITY CONTROL UNITS Dup.Sm# Duplicate Spike Sm# Spike % Recovery
sVTRH (C10-C40)in Soil Base + Duplicate + %RPD
Date extracted - [NT] [NT] 119989-2 27/11/2014
Date analysed - [NT] [NT] 119989-2 1/12/2014
TRHC10 -Cu mg/kg [NT] [NT] 119989-2 130%
TRHC15 -C28 mg/kg [NT] [NT] 119989-2 #
TRHC2 -C3% mg/kg [NT] [NT] 119989-2 #
TRH>C10-C16 mg/kg [NT] [NT] 119989-2 130%
TRH>C16-Cx mg/kg INT] [NT] 119989-2 #
TRH>Cx-C40 mg/kg [NT] [NT] 119989-2 #
Surrogate o-Terphenyl % [NT] [NT] 119989-2 105%
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Client Reference: 72261.03
QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
PAHSs in Soil Base + Duplicate + %RPD
Date extracted - 119989-2 27/11/20141|27/11/2014 119989-2 27/11/2014
Date analysed - 119989-2 27/11/2014|27/11/2014 119989-2 27/11/2014
Naphthalene mg/kg 119989-2 <0.1(]<0.1 119989-2 100%
Acenaphthylene mg/kg 119989-2 0.2]|0.2||RPD: 0 INR] INR]
Acenaphthene mg/kg 119989-2 <0.1]]<0.1 [NR] [NR]
Fluorene mg/kg 119989-2 <0.11|<0.1 119989-2 123%
Phenanthrene mg/kg 119989-2 1.0]|1.4||RPD: 33 119989-2 #
Anthracene mg/kg 119989-2 0.2]|0.3||RPD: 40 INR] INR]
Fluoranthene mg/kg 119989-2 2.5(|3.3||RPD: 28 119989-2 #
Pyrene mg/kg 119989-2 2.8||3.6||RPD:25 119989-2 #
Benzo(a)anthracene mg/kg 119989-2 1.3]|1.7||RPD: 27 [NR] [NR]
Chrysene mg/kg 119989-2 1.3]]1.7||RPD: 27 119989-2 93%
Benzo(b,j+k)fluoranthene mg/kg 119989-2 2.3]|2.8||RPD:20 [NR] [NR]
Benzo(a)pyrene mg/kg 119989-2 1.6]|1.9||RPD: 17 119989-2 103%
Indeno(1,2,3-c,d)pyrene mg/kg 119989-2 0.9]|1.1||RPD: 20 [NR] [NR]
Dibenzo(a,h)anthracene mg/kg 119989-2 0.1]]0.2||RPD: 67 [NR] [NR]
Benzo(g,h,i)perylene mg/kg 119989-2 0.9]]1.1||RPD:20 [NR] [NR]
Surrogate p-Terphenyl-d14 % 119989-2 92]/132||RPD: 36 119989-2 98%
QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
Organochlorine Pesticides Base + Duplicate + %RPD
in soil
Date extracted - [NT] [NT] 119989-2 27/11/2014
Date analysed - [NT] [NT] 119989-2 27/11/2014
HCB mg/kg [NT] NT] INR] NR]
alpha-BHC mg/kg [NT] [NT] 119989-2 110%
gamma-BHC mg/kg [NT] [NT] [NR] [NR]
beta-BHC mg/kg [NT] [NT] 119989-2 111%
Heptachlor mg/kg [NT] [NT] 119989-2 99%
delta-BHC mg/kg [NT] [NT] INR] INR]
Aldrin mg/kg [NT] [NT] 119989-2 94%
Heptachlor Epoxide mg/kg [NT] [NT] 119989-2 94%
gamma-Chlordane mg/kg [NT] [NT] [NR] INR]
alpha-chlordane mg/kg [NT] [NT] [NR] [NR]
Endosulfan| mg/kg [NT] [NT] [NR] [NR]
pp-DDE mg/kg [NT] [NT] 119989-2 101%
Dieldrin mg/kg [NT] NT] 119989-2 104%
Endrin mg/kg [NT] [NT] 119989-2 119%
pp-DDD mg/kg [NT] [NT] 119989-2 129%
Endosulfan|l mg/kg [NT] [NT] INR] INR]
pp-DDT mg/kg [NT] [NT] (NR] INR]
Endrin Aldehyde mg/kg [NT] [NT] INR] INR]
Endosulfan Sulphate mg/kg [NT] [NT] 119989-2 107%

Envirolab Reference:

Revision No:

119989

R 00

Page 18 of 21



Client Reference: 72261.03
QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
Organochlorine Pesticides Base + Duplicate + %RPD
in soil
Methoxychlor mg/kg [NT] [NT] [NR] [NR]
Surrogate TCMX % [NT] [NT] 119989-2 91%
QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
Organophosphorus Base + Duplicate + %RPD
Pesticides
Date extracted - [NT] [NT] 119989-2 27/11/2014
Date analysed - [NT] [NT] 119989-2 27/11/2014
Diazinon mg/kg [NT] [NT] [NR] INR]
Dimethoate mg/kg [NT] [NT] [NR] INR]
Chlorpyriphos-methyl mg/kg [NT] [NT] [NR] [NR]
Ronnel mg/kg [NT] [NT] [NR] [NR]
Chlorpyriphos mg/kg [NT] [NT] 119989-2 110%
Fenitrothion mg/kg [NT] [NT] 119989-2 108%
Bromophos-ethyl mg/kg [NT] [NT] [NR] [NR]
Ethion mg/kg [NT] [NT] 119989-2 115%
Surrogate TCMX % [NT] [NT] 119989-2 91%
QUALITY CONTROL UNITS Dup. Sm# Duplicate Spike Sm# Spike % Recovery
PCBsin Soil Base + Duplicate + %RPD
Date extracted - [NT] [NT] 119989-2 27/11/2014
Date analysed - [NT] [NT] 119989-2 27/11/2014
Arochlor 1016 mg/kg [NT] [NT] INR] INR]
Arochlor 1221 mg/kg [NT] [NT] INR] INR]
Arochlor 1232 mg/kg NT] INT] INR] INR]
Arochlor 1242 mg/kg [NT] [NT] [NR] INR]
Arochlor 1248 mg/kg [NT] [NT] INR] INR]
Arochlor 1254 mg/kg [NT] [NT] 119989-2 90%
Arochlor 1260 mg/kg NT] INT] INR] INR]
Surrogate TCLMX % [NT] [NT] 119989-2 90%
QUALITY CONTROL UNITS Dup.Sm# Duplicate Spike Sm# Spike % Recovery
Acid Extractable metalsin Base + Duplicate + %RPD
soil
Date digested - [NT] [NT] 119989-2 28/11/2014
Date analysed - [NT] [NT] 119989-2 28/11/2014
Arsenic mg/kg [NT] [NT] 119989-2 103%
Cadmium mg/kg [NT] [NT] 119989-2 103%
Chromium mg/kg [NT] [NT] 119989-2 96%
Copper mg/kg [NT] [NT] 119989-2 113%
Lead mg/kg [NT] [NT] 119989-2 90%
Mercury mg/kg [NT] [NT] 119989-2 100%
Nickel mg/kg [NT] [NT] 119989-2 99%
Zinc mg/kg [NT] [NT] 119989-2 #
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Report Comments:

PAH_S: # Percent recovery is not possible to report as the high concentration of analytes in the sample/s
have caused interference and

The RPD for duplicate results is accepted due to the non homogenous nature of the sample/s.

TRHs in soil (semivol):
# Percent recovery is not possible to report due to interference from analytes
(other than those being tested) in the sample/s.

METALS_S: # Percent recovery is not possible to report due to the high concentration
of the element/s in the sample/s. However an acceptable recovery was
obtained for the LCS.

Asbestos: A portion of the supplied sample was sub-sampled for asbestos analysis according to Envirolab procedures.
We cannot guarantee that this sub-sample is indicative of the entire sample. Envirolab recommends supplying
40-50g of sample in its own container.

Asbestos ID was analysed by Approved Identifier: Paul Ching

Asbestos ID was authorised by Approved Signatory: Paul Ching

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested

NA: Test not required RPD: Relative Percent Difference NA: Test not required

<: Less than >: Greater than LCS: Laboratory Control Sample
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Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents,

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples.
Duplicate: This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

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

Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix
spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist.
LCS (Laboratory Control Sample) : This comprises either a standard reference material or a control matrix (such as a blank
sand or water) fortified with analytes representative of the analyte class. It is simply a check sample.

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds
which are similar to the analyte of interest, however are not expected to be found in real samples.

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: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.
Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140%
for organics and 10-140% for SVOC 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 THTSs, every effort will be made to analyse within the THT

or as soon as practicable.
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