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1 Introduction

This report presents the findings of a desktop geotechnical assessment undertaken by Cardno, Now Stantec
(CnS) for the proposed development at Raffertys Resort, located at Cams Wharf, NSW.

CnS were supplied with a set of architectural Masterplans of the proposed development prepared by EJE
Architecture (Rev D, Dated. 2/2/22, Preliminary Consultant Issue) [1]. Based on client briefing and drawing
A5 of the architectural set, the major components of the development comprise construction of;

Site A — Residential Apartment —two (2) four-storey residential flat buildings with shared basement
carpark and associated pool/landscaping.

Site B — Tavern — two-storey tavern and function centre.
Site C — Hotel —seven-storey hotel with under croft car parking (2 levels).
Site D — Residential Apartment —four-storey residential flat building with basement carpark.

Site E — Multi-Unit Housing —eight attached two-storey villas and single garage (and associated car
parking along Lorikeet Loop).

The site comprises the proposed development within Lot 30 and 31 in Deposited Plan 270043, which can be
seen depicted in Drawing 1 of Appendix A. It should be noted that Site E — Multi-Unit Housing is proposed at
Lot 14 in Deposited Plan 270043 to the south. Geotechnical comment on Site E based on desktop
geotechnical assessment will be reported under separate cover. Another separate report for Site B will also
be prepared and issued.

The report has been prepared to accompany a planning proposal for the development. The works were
commissioned by Iris Raffertys OperationsTrust at the request of Mr Warwick Bowyer of Iris Capital.

1.1 Purpose and Objectives

The proposed development area and adjacent sites have been subject to a range of previous geotechnical
and environmental assessments in the past by Cardno and others. The current assessment comprises
review of available previous investigations (where relevant) and published data in conjunction with the
provided draft layout plans and a site inspection. The scope of the assessment is to provide geotechnical
comment on the following;

Suitability of site for the proposed development Site’s A, C and D with respect to the geological setting;
Preliminary Acid Sulfate Soil Assessment; and

Requirements for further investigation.

1.2 Document Review

The following report has been prepared based on a review of previous investigations and other documents
including;

Coffey Geosciences Pty Ltd (Coffey) — “Lakeside Sector — Wallarah Peninsula — Geotechnical Soils
Investigation” (Ref. NO7634/07-AB, Dated. 17/11/2003) [2];

Douglas Partners Pty Ltd (DP) — “Report on Geotechnical Investigation — Wallarah Water and Sewer
Project Wallarah” (Ref. 39017, Dated. November 2004) [3];

Geotech Solutions Pty Ltd (GS) — “Preliminary Acid Sulphate Soil Assessment — Proposed Subdivision —
Raffertys Resort — Cams Wharf” (ref. GS577-002/0, Dated. 12/02/2010) [4];

GS - “Contamination Testing — Proposed Subdivision — Raffertys Resort, Cams Wharf" (ref. GS577-
003/0, Dated. 22/02/2010) [5];

GS - “Site Classification Report — Raffertys Resort — Stage 1 Cams Wharf: (ref. GS577-004/0, Dated
October 2011) [6];

Published Geological and Acid Sulfate Soils maps; and

Online Aerial Imagery.
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Intrusive investigation data relevant to the current site has been extracted from the above reports to assist in
providing comment on subsurface conditions. Approximate test bore and test pit data can be seen overlayed
on aerial imagery in Drawing 2 of Appendix A with relevant engineering logs attached in Appendix B.
Comments made in the reports and relevant laboratory testing data have been considered (where
appropriate) to assist in the preparation of this report and its recommendations.

It should be noted that subsurface conditions may have changed since the investigations as a result of
development and associated earthworks at the site.

81022062-001.1 | 24 February 2022 | Commercial in Confidence
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2 Site Description

The proposed development site is defined as irregular shaped parcels of land situated at existing Rafferty’s
Resort, Cams Wharf, NSW. The proposed development (Site A to D) is situated with Lot 30 and 31 of DP
270043 and is generally bounded by:

Lake Macquarie water front and boat shed facilities to the west;
Existing residential development and internal road network to the north, east and south; and
A small east-west trending gulley line traversing between proposed Site D and E to the south.
Lorikeet Loop internal road traverses between the lots.
Proposed Site E is situated in Lot 14 of DP 270043 to the south.

Topography at the site is generally categorised by west-facing foot slopes associated with undulating, steep
terrain to the further east of the site. A subtle, broad east-west trending spur traverse west through the centre
of the site in the envelope of the existing function centre resulting in southwest slopes in the site’s southern
portion and north-west in the northern portion. An east-west trending gulley line was noted through the
southern portion of the site and had evidently been formalised (rock-lined) during previous developments.

The site has been subject to earthworks as a result of the original development resulting in cut and filling to
create level building platforms. A few areas of cut and fill have been retained using retaining wall solutions,
with others battered at grades in the order of 2H:1V. Natural slopes were estimated to fall at approximately
3-6° and fall towards the Lake Macquarie water edge. Surface run-off expected to follow these trends via
formalised stormwater or the gulley line to the south.

A range of existing facilities and structures are present at the site including a facility building (Site B
envelope), pool facility (Site A envelope) , carpark and existing commercial structures (Site E envelope).

The proposed development and existing layout at the site are depicted below in Figure 2-1 and Figure 2-2.
Additional site observations are discussed in Section 5 of this report on the basis of a site walkover.

Figure 2-1 Proposed Development Layout — EJE Figure 2-2 Mecone Mosiaic Aerial Imagery of Lot
Architecture Drawing A5 (North up Page) [1] boundaries and Site in existing condition (North
up Page) [7]
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3 Published Data

3.1 Geological Mapping

Review of the Seamless Geology on NSW Government online web mapping application “Minview” [8]
indicates that the proposed development Site’s A to E are predominantly underlain by the Catherine Hill Bay
Formation (Pnmc) of the Moon Island Beach Subgroup. This formation is known to comprise Quartz-lithic
pebble polymictic conglomerate, quartz-lithic sandstone, shale, carbonaceous shale, coal, tuff and soils
derived from the weathering of these rocks.

The northernmost residential apartment building, proposed Site A is mapped as being underlain by Alluvial
fan deposits (Q_avf) known to comprise fluvially-deposited quartz-lithic sand, silt, gravel and clay.

Estuarine fluvial delta front (QH_ed) (and sub-aqueous variant QH_edw) associated with Lake Macquarie
and its banks are situated west of the site as close as approximately 25 m.

Figure 3-1 Approximate Published Geological Conditions at the Site — Seamless Geology - Minview [8]

3.2 Mine Subsidence

A review of New South Wales (NSW) Government Online Planning Portal (ePlanning Spatial Viewer) [9]
indicates that the site is situated within the Swansea North Entrance Mine Subsidence District. A review of
the Underground Coal Mining layer within the Planning Portal indicates that the site is clear of any mapped
historical underground coal mining.

3.3 Acid Sulfate Soils

A review of NSW Government only planning portal “ePlanning Spatial Viewer” [9] indicated that the site is
mapped as being within a Class 5 (ASS) area. ASS are typically not found within Class 5 areas and are
classified as Class 5 as they are located within 500 metres on adjacent class 1,2,3 or 4 land. The adjacent
Lake Macquarie water body is mapped as being in a Class 1 area where ASS soils are likely to be found on
and below the natural ground surface.
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3.31

Soil Landscape Maps

A review of soil landscape maps at the site was made using the online information system from Office of
Environment and Heritage, Electronic Soil Profiling Maps (eSPADE) V2.1 [10]. The review found the site to
be underlain by a range of landscapes summarised in Table 3-1 below.

Table 3-1

Wyong- Wy

Doyalson - do

Soil Landscape Properties

Predominant
landscape across the
site

North-east portion of
the site and upslope to
the east

Broad poorly drained deltaic
floodplains and alluvial flats of
Quaternary sediments. Slopes
on the Central Coast Lowlands

are <3%; local relief <10 m.
Meander scrolls, oxbows, and

swamps are common.
Extensively cleared open-
forest.

Gently undulation rises on
Munmorah Conglomerate with
Slope gradients <10% and
local relief <30 m. Broad
crests and ridges and long

Deep (>2m) Yellow Podzxolic Soils, Brown
Podzolic Soils, Soloths with some Humus
Podzols around lake edges.
Limitations include flooding, seasonal
waterlogging, foundation hazard, strongly
acidic, poorly drained, impermeable soils of
very low fertility with saline subsoils.

Localised areas may have permanent
waterlogging, stream bank erosion and acid
sulphate potential.

Sandstone/Conglomerate Parent - Moderately
Deep (0.5-1.5 m) yellow Earths, Yellow
Podzolic and Soloths.

Siltstone/Claystone Parent — Moderately deep
yellow Podzolic Soils, Soloths and some Red
Podzolic Soils.

Drainage lines — Moderately deep to deep (1.0
to >1.5 m) Yellow Leached Earths, Grey

gently inclined slopes. Earths, Soloths and Gleyed Podzolic Soils.

Limitations include high erosion hazard, hard

setting, stoniness, strongly acidic soils of low

fertility and localised foundation hazard, high
run-on, seasonal waterlogging.

Notes to table:
Derived from The Office of Environment and Heritage, Electronic Soil Profiling Maps (eSPADE) V2.1 [10].

3.4

A range of historical aerial imagery was undertaken for the site from former projects and accessed online
from NSW Government’s Search and Discovery Historical Imagery Portal [11] and Metromap. Imagery from
the following dates were reviewed: 1954, 1965, 1971,1976,1980,1983, 1990 1994, 1996, 2001, 2007, 2010,
2015, 2019 and current.

Key features regarding former works include;

Aerial Imagery

Between 1954 and 1984 aerials indicated the site was predominantly undeveloped with what appears to
be a few small cottage style structures near the water frontage and south of proposed Site E.

The 1990 aerial indicated road pavement construction for Lorikeet Loop and Wild Duck Drive had been
undertaken.

In the 1994 aerial, what appears to be an access track and fill pad associated with a boat shed had been
constructed at the water frontage as well as a jeti.

The 1996 aerial depicted earthworks were being undertaken to construct the fill embankment associated
with the existing function centre structure.

The 2001 aerial indicated construction of the existing function centre, car park and pool facility had been
undertaken.

The 2007 aerial imagery indicated construction of a structure in the envelope of Site C with the 2010
aerial indicating the structure had been demolished. The 2007 aerial also indicated the construction of
commercial structures within the Site E envelope.

Construction of residential structures north of proposed Site A commenced in 2015 finishing in 2019.
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4 Document Review

4.1 Documents

411  Coffey, 2003 [2]

In 2003, Coffey undertook a geotechnical investigation for the wider Cams Wharf and Murrays Beach area
with the aim of characterising geotechnical conditions at the site likely to impact on future development.
Coffey summarised the site into five different geological units based on the investigation, each with unique
features and constraints. The area of Raffertys Resort was not given a unit category; however, adjacent land
was designated ‘D1 — footslopes, broad, open slopes’ and ‘D2 — Valley Floor units’. Coffey concluded that
development in Unit D2 “js feasible with appropriate geotechnical management and design”.

Coffey noted that soils in these units based on their investigation are characterised by colluvial and residual
over conglomerate in Unit D1 and variable, mostly clayey alluvium/colluvium with sandy lenses and some
shallow residual soils in Unit D2. Characteristics of the units included minor ASS potential for D2 areas,
minor scour and gulley erosion where not vegetated, low infiltration and boggy ground/ponding expected in
lower areas (D2).

Acid Sulfate testing north of the Raffertys Resort at similar reduced levels was undertaken. Based on site
observations, screening and detailed testing, Coffey concluded that the soils are not actual or potential ASS.
Coffey also recommended further testing to be undertaken once the areas requiring excavation within Unit
D2 are defined.

The report also contains data of previous geotechnical investigation undertaken by Coffey in 1997 with a few
bores in proximity to the site (BH2-BH5). The boreholes generally indicated Sandy CLAY / Gravelly SAND /
Sandy GRAVEL filling materials of depths ranging from 0.6 to 1.2 m bgl which were typically underlain by stiff
to very stiff sandy and sandy gravelly CLAY's with variable minor component. Moisture was generally above
plastic limit. Alluvial SAND was also encountered in BH5 to 1.1 m bgl underlying the filling. Conglomerate
rock was encountered in two bores (BH5 and BH2) with auger refusal encountered at depths of 1.2 and 7.7
m bgl respectively. Groundwater was encountered during drilling at depts ranging from 0.6 to 2.5 m bgl.

4.1.2 Douglas Partner’s, 2004 [3]

In 2004, DP undertook a geotechnical investigation for proposed water and sewer infrastructure across the
Wallarah Peninsula area (Spanning Caves Beach, Cams Wharf and Swansea). The investigation was
undertaken to assess subsurface conditions and provide engineering comment including depth to rock and
groundwater, trench support, occurrence of Acid Sulfate Soils (ASS), excavation conditions etc.

Part of the proposed infrastructure comprised a lead in gravity sewer traversing to Rafferty’s resort from the
north. DP also augmented previous data including boreholes undertaken by Coffey Geosciences Pty Ltd
(Coffey) (1997), discussed above in Section 4.1.1.

Intrusive investigation (boreholes) undertaken by DP in proximity to Raffertys Resort generally indicated
conditions comprising of SILT and clayey / Gravelly SILT surficial topsoil and fill materials (0.7 m bgl)
overlying typically firm to very stiff Gravelly / Sandy CLAY and CLAY materials with variable minor
components. Clay materials were generally above plastic limit. A layer of loose, wet clayey sand was also
encountered at depth (2.4 to 2.7 m). Conglomerate rock was encountered in bores 31 and 32 with auger
refusal encountered at a depth of 2.8 m bgl. Seepage was encountered in bore 33 at 2.1 m bgl.

Acid Sulfate Soil (ASS) Screening tests were undertaken on samples obtained from locations of alluvial soils
in proximity to the Lake Macquarie water edge. Few of the tests were taken in proximity to Raffertys Resort
(BH33 and BH31). DP concluded that the results of the screenings indicate that actual acid sulfate soils are
not present at the locations and depths sampled.

DP concluded that as a precautionary measure, it is recommended that a monitoring procedure is drafted,
including contingency measures to treat soil (if necessary) during construction.

41.3 Geotech Solutions, Preliminary Acid Sulfate Soil Assessment — GS577-002.0, 2010 [4]

In 2010 Geotech Solutions Pty Ltd (GS) undertook a preliminary Acid Sulfate Soil (ASS) Assessment at
Raffertys Resort, Cams Wharf for subdivision of an existing lot into unit developments. Three (3) test bores
were drilled to a depth of 3.1 to 3.2 m bgl using a 300 mm spiral flight auger attached to a 5t excavator.

The test bores revealed subsurface conditions to generally comprise Gravelly Sandy Clayey SILT topsoil
materials overly predominantly very stiff to hard Clays with variable Sand, silt and gravel content. TB01 also

81022062-001.1 | 24 February 2022 | Commercial in Confidence 6
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had medium dense gravelly SAND material encountered under the clay materials from a depth of 1.8 m.
Groundwater was encountered in all test bores at a depth of 2.5 to 3.0 m bgl.

Based on a range of screening and detailed (SPOCAS) ASS lab tests, it was concluded that the materials
tested, while slightly acidic, were below tolerable levels as detailed in ASSMAC and would not be classified
as potential or actual acid sulphate soils.

4.1.4 Geotech Solutions, Contamination Testing - GS577-003.0, 2010 [5]

In conjunction with the above Preliminary ASS Assessment, GS undertook preliminary contamination testing
at the site. An additional four (4) test bores to the preliminary ASS assessment were drilled across the site
for the purpose of the contamination assessment. The test bores (TB004-TB007) were advanced to depths
ranging from 0.3 to 1.2 m bgl.

Test bores revealed conditions typically comprising of silty and clayey topsoils overlying hard sandy gravelly
CLAYs to depths of 0.8 to 1.0 m bgl overlying Sandy CLAYs. TBO07 comprised CLAY fill to 0.3 m bgl
(termination depth). No groundwater was encountered in these additional test bores.

Selected samples of the encountered materials were analysed for a range of contaminants with results
compared to NEMP 1999 guidelines. All tested samples were either below the laboratory limit of reporting or
below compared thresholds.

41.5 Geotech Solutions, Site Classification — Raffertys Resort - Stage 1, 2011 — GS577-004.0,
2011 [6]

In 2011, GS undertook site classification of stage 1 of the Raffertys Resort subdivision comprising six
allotments and construction of 140 m of road. Test pitting was undertaken within the allotments to a target
depth of 1.5 m to 1.7 m bgl with collection of U50 tubes or laboratory testing.

Natural subsurface conditions typically comprised of Silty topsoil (=0.15 m) overlying a mixture of stiff to very
stiff Gravelly Sandy / Sandy CLAYs and medium dense Gravelly SANDs. One test bore comprised Sandy
CLAY and gravelly SAND controlled fill material associated with the subdivision earthworks to a depth of 1.5
m bgl. No groundwater was encountered in the test bores; however, observation during subdivision
development identified groundwater at variable levels, generally less than 2 m depth. Sitly SAND material
was also encountered in TP103 to 0.5 m bgl.

Shrink swell results indicated that the clayey soils at the site encounter in the test pits ranged from slightly to
moderately reactive with 1SS values of 0.4 to 1.8 %.

81022062-001.1 | 24 February 2022 | Commercial in Confidence 7
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4.2 Summary of Subsurface Conditions and laboratory Testing

The Subsurface conditions encountered in the previous intrusive investigations are summarised in Table 4-1
below.

Table 4-1 Summary of Subsurface Conditions of Previous Investigations

FILL TOPSOIL ALLUVIUM/ RESIDUAL | WRK Refusal Groundwater

COLLUVIUM®@
m bgl Bottom of layer m bgl m bgl

TP101®) | 22/09/11 1.5 - 1.7 - NE NE NE
TP102®) | 22/09/11 - 0.15 1.5 - NE NE NE
TP103®) | 22/09/11 - 0.15 1.5 - NE NE NE
TP104®) | 22/09/11 - 0.15 1.5 - NE NE NE
TP105®) | 22/09/11 - 0.15 1.5 - NE NE NE
TB001™) | 22/01/10 - 0.3 3.1 - NE NE 24
TB002¢¥) | 22/01/10 - 0.25 3.1 - NE NE 2.9
TB003® | 22/01/10 - 0.35 3.2 - NE NE 3.0
TB004“) | 22/01/10 - 0.05 11 - NE NE NE
TB005“ | 22/01/10 - 0.07 1.1 - NE NE NE
TB006™) | 22/01/10 - 0.25 1.2 - NE NE NE

TB007™ | 22/01/10 0.3 - - - - NE -
310 29/08/04 - 0.5 2.8 - 2.8 2.8 NE
320 29/08/04 - 0.25 2.4 - 2.4 2.8 NE
330 29/08/04 0.7 - 3.0 - NE NE 2.1
34®) | 20/08/04 g o) - - - NE NE NE
BH2® | 17/12/96 1.2 - - 5.8 5.8 7.7 2.5
BH3® | 10/01/97 0.6 - 3.0 - NE NE 0.6
BH4®) | 10/01/97 1.3 - 3.0 - NE NE 1.3
BH56) | 10/01/97 0.6 - 1.1 - 1.1 1.2 NE

Notes to Table:
NE: Not Encountered
WRK: Weathered Rock
(1) Hand Auger refusal on filling
) Where no origin description, materials have been assumed to be alluvium/colluvium.
) Test pits undertaken during previous GS site classification [6].
(4) Test bores undertaken during previous GS contamination Assessment [5].
) Boreholes undertaken during previous DP investigation [3].
(6) Boreholes referenced in previous Coffey 2003 [2] and DP 2004 [3] investigation reports.

Acid Sulfate Soil testing undertaken at locations in proximity to the proposed development are summarised
below in Table 4-2 below.
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Table 4-2 Summary of Previous Acid Sulfate Soil Testing

TAA TPA TSA

PHE-

H,
i PHEox

PHrox

Date TAA s-TAA TPA s-TPA TSA s-TSA  ANC:

Fillin !
et Sampled o

Natural (N)

Reac-

Location tion Rate

Material Description

moles moles

H+/t

moles

9
Ht %w/w S

. . . %
9 9
pH units pH units pH units Y%wiw S Y%wiw S Caco3

ANC:

a-ANCe

moles
H+/t

s-ANCe

Y%wlw S

Table 4-2 below summarises the Acid Sulfate Soil Testing undertaken in previous investigations in proximity to the proposed Rafterys Resort Development.

Net Acidity
a-Net e

t o acidity LRat:g

(-ANCE)

Sros Liming Rate
Liming
Rate
(-ANCE)

ER
Acidity

Sros a-Spos

moles
H+/t

moles
H+/t

moles kg kg

5
oy H+t | CaCO3% CaCO3ft

Douglas Partners Pty Ltd (2004)

31 0.45 29/08/04 N Silty CLAY 6 4.9 1.1 0 - - - - - - - - - - - - - - -
31 2.5 29/08/04 N CLAY 55 4.9 0.6 0 - - - - - - - - - - - - - - -
33 03 29/08/04 | Possible F Clayey SILT 6 56 0.4 0 - - - - - - - - - - - - - - -
33 0.6 29/08/04 | Possible F Clayey SILT 6.2 5.1 1.1 0 - - - - - - - - - - - - - - -
33 0.8 29/08/04 N CLAY with sand 55 5.1 0.4 0 - - - - - - - - - - - - - - -
33 1.2 29/08/04 N CLAY with sand 6 52 0.8 0 - - - - - - - - - - - - - - -
33 15 29/08/04 N CLAY with sand 5.8 54 0.4 0 - - - - - - - - - - - - - - -
33 2.3 29/08/04 N Sandy CLAY 5.9 55 0.4 0 - - - - - - - - - - - - - - -
33 25 29/08/04 N Clayey SAND 5.8 5 0.8 0 - - - - - - - - - - - - - - -
Geotech Solutions Pty Ltd (2010)
TB001 0.5-0.6 | 22/01/10 N Sandy Gravelly CLAY 6.3 2.6 3.7 Moderate <2 <0.02 <2 <0.02 <2 <0.02 0.5 100 0.16 <0.02 <10 <10 <10 <1 <10
TB0O1 20-2.1 | 22/01/10 N Clayey SAND / Sandy CLAY 6.4 3.1 3.3 Slight <2 <0.02 <2 <0.02 <2 <0.02 0.88 175 0.28 <0.02 <10 <10 <10 <1 <10
TB002 05-06 | 22/01/10 N Gravelly CLAY 6.3 24 3.9 Slight <2 <0.02 <2 <0.02 <2 <0.02 - - - <0.02 <10 <10 <10 <1 <10
TB002 15-1.6 | 22/01/10 N Sandy CLAY 6 3.2 2.8 Slight - - - - - - - - - - - - - - -
TB003 0.0-0.1 | 22/01/10 N Clayey SILT 6 27 3.3 |Moderate - - - - - - - - - - - - - - -
TB003 15-1.6 | 22/01/10 N Silty CLAY 6.4 4 2.4 Slight - - - - - - - - - - - - - - -
Guideline Value Envirolab PQL - - - - 5 0.01 5 0.01 5.00 0.01 0.05 5 0.05 0.005 5 10 10 0.75 0.75
ASSMAC (1998) Potential Acid Sulfate Soil Indicator Value 4-55"| <33 14 - - - - - - - - - - - - - - - -
ASSMAC (1998) Actual Acid Sulfate Soil Indicator Value <42 - - - - - - - - - - - - - - - - - -
ASSMAC (1998) Action Criteria - Course Soils (1 - 1000 tonnes) ° - - - - - - 18 - 18 - - - - 0.03 - 18 18 - -
ASSMAC (1998) Action Criteria - Medium Soils (1 - 1000 tonnes) © - - - - - - 36 - 36 - - - - 0.06 - 36 36 - -
ASSMAC (1998) Action Criteria - Fine Soils (1 - 1000 tonnes) ” - - - - - - 62 - 62 - - - - 0.10 - 62 62 - -
ASSMAC (1998) Action Criteria - Course Soils (>1000 tonnes) ° - - - - - - 18 - 18 - - - - 0.03 - 18 18 - -
ASSMAC (1998) Action Criteria - Medium Soils (>1000 tonnes) © - - - - - - 18 - 18 - - - - 0.03 - 18 18 - -
ASSMAC (1998) Action Criteria - Fine Soils (>1000 tonnes) ’ - - - - - - 18 - 18 - - - - 0.03 - 18 18 - -
Notes to Table:

1 - pH values >4 and <5.5 are acid and may be the result of some previous or limited oxidation of sulfides, but is not confirmatory of actual acid sulfate soils
2 - pHreadings of pHs4, indicates that actual acid sulfate soils are present w ith the sulfides having been oxidized in the past, resulting in acid soils (and soil pore w ater)

3 - The low er the final pHrox value is, the better the indication of a positive result.

» If the pHeox < 3 and there w as a strong reaction to the peroxide, there is a high level of certainty of a potential acid sulfate soils. The more the pHeox drops below 3, the more positive the presence of sulfides.
» A pHrox 3-4 is less positive and laboratory analyses are needed to confirm if sulfides are present.

» For pHeox 4-5 the test is neither positive nor negative. Sulfides may be present either in small quantities and be poorly reactive under quick test field conditions.

» For pHeox >5 and little or no drop in pH from the field value, little net acid generating ability is indicated.

4 - If the pHeox value is at least one unit below field pHg, it may indicate potential acid sulfate soils. The greater the difference betw een the tw o measurements, the more indicative the value is of a potential acid sulfate soils.
5 - Course soils comprise sands to loamy sands - Approximate clay content (% < 0.002mm) < 5%
6 - Medium soils comprise sandy loams to light clays - Approximate clay content (% < 0.002mm) betw een 5 and 40%

7 - Fine soils comprise medium to heavy clays and silty clays - Approximate clay content (% < 0.002mm) > 40%

Contaminant Exceedance Indicators:

Bold Indicates the laboratory result is within the specified range of the ASSMAC (1998) Actual Acid Sulfate Soil Indicator Values
Italics Indicates the laboratory result either exceeds or is within the specified range of the ASSMAC (1998) Potential Acid Sulfate Soil Indicator Values

Indicates exceedance of the ASSMAC (1998) Action Criteria triggering the need to prepare a ASS Management Plan

Indicates the requirement for localised lime treatment of the material, that is, w hen the laboratory results for SCr (%w /w) >0.03 and the SCr (mole H=/t) > 18
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5 Site Inspection

A site inspection was undertaken by experienced geotechnical consultants from CnS to confirm existing site
features and relevance to the development. The following was noted at the time of inspection;

A range of existing structures within the proposed development area evidently constructed at different
timelines. No obvious visual indications of defects in the buildings were noted.

A range of earthworks had been undertaken at the site associated with previous development to construct
level building pads and facilitate construction of road pavements. Observations indicated that existing
pavements were performing adequately.

Vegetation generally comprised of maintained lawns with stands of mature trees.

Proposed Site A — Apartment Buildings

An existing single storey structure and pool facility is situated within portions of the proposed Site A
envelopes.

Fill batters associated with the existing function centre to the south-east were noted to encroach the
proposed envelope of the southernmost apartment building (Site A).

Semi-mature to mature trees were also noted within or close proximity to the envelopes of the Site A
apartment buildings.

Proposed Site B — Tavern and Function Centre

An existing structure was noted within the proposed Tavern and Function Centre envelope.

A fill embankment in the order of 2 m high was noted in the envelope, evidently constructed to provide a
level building platform for the existing structure given the natural west facing slopes. Consequently, it is
likely the eastern portion of the structure is founded in cut to on-grade with minor filling anticipated.

Batter slopes associated with the embankment were noted to slope generally west towards Lake
Macquarie (Figure 5-1) at approximately 2H:1V.

Proposed Site C — Hotel

The area of Site C high-rise comprised of maintained grass with mature trees and a footpath in the
northern portion.

Landforms generally indicated the area to be formed in minor cutting to filling with the western portion

generally level and eastern portion on west facing slopes. Minor filling associated with a demolished
former structure and road construction may be present.

Proposed Site D — Apartment Building

Apartment Building Site D is likely to be on natural soils with potential minor filling based on surrounding
topography associated with road construction.

A significant amount of semi-mature to mature trees were noted in the proposed building envelope that
would require removal.

Proposed Site E — Multi-Unit Housing

A rock lined water course traversing west between proposed Site D and Site E. Observations indicated
that this was formerly a natural gulley line, formalised for aesthetic and ecological conservation purposes.

Existing single storey commercial structures were noted within the envelope of the proposed multi-unit
housing.

Surrounding topography indicated that the existing structures on Site E Multi-unit housing apartments
were formed via cut to fill operations to form level building platforms with existing filling in the order of 1.0
m anticipated for the westernmost unit.
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Figure 5-1 Photo of Fill Embankment and Batter Slopes Figure 5-2 Photo of Fill Batters and area of Proposed Site A —
(Facing North to North-East) Apartment Buildings (Facing North)
Figure 5-3 Photo of Site C area (Facing East). Figure 5-4 Photo of trees within envelope of proposed Site D

(Facing East).
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6 Geotechnical Comments and Recommendations

The following recommendations have been made based on available existing data and a limited site
inspection. Additional investigation should be undertaken at design phase.

A review of sections [1] and discussions with the client have indicated that the proposed development
scheme for the overall area has been deliberately designed to utilise the existing site profiles (where
possible) to minimise excavations, Acid Sulfate Soil (ASS) disturbance, groundwater considerations and
spoil management where possible. Part of this scheme has allowed the use of under croft car parking as
opposed to basements for the larger structures (Sites A, C and D) with aim to reduce groundwater and
potential ASS disturbance. Other structures have been designed on-grade (where possible).

A review of the sections in the masterplan architectural plans [1] indicate that the under croft parking will be
constructed partially in and partially out of ground due to existing topography. Preliminary indications of
excavation depths based on the provided sections include;

Site A —Varying from minor (<0.5 m) in the west to up to approximately 4.5 m deep in the east to
accommodate basement construction and a driveway ramp. The deeper excavations are evidently within
the area impacted by the existing fill embankment;

Site C - Varying from ground level to up to approximately 3.5 m deep to accommodate basement level 2
construction; and

Site D — Varying from (<0.5 m) ground level to up to approximately 3.0 m deep to accommodate
basement construction.

6.1 Preliminary Acid Sulfate Soils Assessment

Previous data in the proposed Rafferty’s redevelopment area has been reviewed in order to make
preliminary comment on the presence of Acid Sulfate Soils (ASS) at the site. Laboratory testing was
undertaken in previous Douglas Partner’s [3] and Geotech Solutions [4] assessments with laboratory results
summarised in Table 4-2.

As previously stated, review of published mapping b indicates the site is in a Class 5 area where ASS is not
typically found with the exception of Lake Macquarie water body to the west mapped as likely encountering
ASS (Class 1). It should be noted, that ASS can be found isolating in gulley lines.

As summarised in Table 4-2, preliminary field screening testing was undertaken on samples north of the
proposed development on a range of soils to a depth of 2.5 m bgl. The samples were taken in proximity to a
natural watercourse discharging to Lake Macquarie.

The results of the field screening returned differences in pH and pHrox predominantly of less than 1 when
exposed to peroxide, for the 2004 DP testing except for two samples with a difference of 1.1 units. All the
Geotech Solutions 2010 samples returned a difference in pH and pHrox of 2.4 to 3.9 units. Additional testing
using the SPOCAS method on Geotech Solution Samples returned Total Actual (TAA), Potential (TPA) and
Sulfuric (TSA) Acidity below reporting limits.

The action criteria indicating the requirements for an Acid Sulfate Soil Management Plan (ASSMP) is
detailed in the ASSMAC [12] which suggests values of the percentage of oxidisable sulfur for soil types
broadly categorised as fine texture, medium texture and coarse texture. The subsurface profile in proximity
to the proposed development area are considered both coarse texture “sands to loamy sands” and fine
texture “medium to heavy clays and silty clays”.

The action criteria is also based on the extent of the proposed ASS soil disturbance, with various trigger
values for where 1-1000 tonnes or where greater than 1000 tonnes is disturbed. Based on the proposed
development works, soil volumes of 1000 tonnes are anticipated to be disturbed.

The relevant action criteria where greater than 1000 tonnes of fine, medium or coarse soils is disturbed from
Table 4.4 of ASSM [12] is:

Sulfur trail of 0.03% or 18 mole H+/tonne; and
Acid trail of 18 mole H+/tonne.

With reference to the published ASS mapping and the preliminary results discussed above, it is suggested
that the tested soils are slightly acidic but not considered potential or actual acid sulfate soils given the
results are below the tolerable levels detailed in the ASSMAC.
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Given the proposed developments are within similar nearby terrain and similar distances to the Lake
Macquarie water edge, it is likely that no specific treatment will be required for ASS based on previous
results. It is recommended that further ASS investigation is undertaken in the proposed disturbance
envelopes and to soil disturbance depths during detailed design phase to confirm the presence of any ASS
and requirements for any treatment.

As also recommended by DP, a monitoring procedure should be developed containing information on
monitoring the presence if ASS during construction and contingency measures for treating soil in
encountered. Any treatment is likely to comprise neutralisation by addition and blending of agricultural lime
during excavations on site within the specific construction areas. Validation testing following preliminary
excavation and dosing would then usually be required to confirm application rates. Following suitable
treatment, the material would be suitable for reuse on site as fill.

6.2 Groundwater

Based on the previous investigations, groundwater was encountered at depths ranging from 0.6 to 3.0 m bgl
at the time of the previous investigations. Groundwater levels are likely to fluctuate with variations in climatic
and site conditions, particularly given the sites proximity to Lake Macquarie and its tidal variations.

During construction of a unit subdivision closely to the north of the site, Geotechnical staff from Geotech
Solutions noted groundwater at variable levels, generally less than 2 m depth of ground level.

Based on the available information and the site’s proximity to Lake Macquarie, it should be anticipated that
groundwater will be encountered below natural ground level particularly where excavations exceed 1.0 m
and in proximity to any gulley lines such as the gulley between Site’s D and E.

It is expected that groundwater will be encountered during development, particularly during the construction
of the under croft sections of Site A, C and D where deepest cuts are proposed. As such, waterproofing and
drainage solutions will be required subject to further assessment of groundwater levels at the site.
Techniques that could be employed during construction where groundwater is encountered would comprise
sump and pump techniques. Groundwater considerations should be made during engineer design of any
retaining structures, particularly those associated with deeper cuts of the under croft.

6.3 Foundation Conditions

Based on existing data at the site and review of the architectural sections, foundation conditions for the
proposed Site A, C and D are expected to predominantly comprise either stiff / medium-dense (or better)
natural soils or weathered rock encountered at depth. The presence of existing filling at the site as a result of
previous development would not be suitable as a foundation material, nor would any firm or loose natural soil
materials, topsoil, loose alluvium or any deleterious materials. Where existing filling is at foundation level, this
would required to be removed and replaced with suitable controlled filling or founded below these materials.

Geotechnical investigation during design phase of individual elements/structures should be undertaken to
confirm subsurface conditions and provide geotechnical parameters for foundation design.

6.4 Geotechnical Constraints and Additional Assessment

The preliminary assessment has considered several geotechnical elements at the site including the
presence of groundwater, Acid Sulfate Soils (ASS) and foundation conditions. Based on review of the
available data, site visit observations and published data review, it is considered that the site is suitable for
the proposed development. There are a range of geotechnical considerations for design of the development
that will further assessment as part of detailed design and include;

Assessment of current groundwater level;

Assessment of existing filling in proposed building and pavement;

Vegetation removal and impact of roots;

Acid Sulfate Soils (ASS);

Foundation conditions of the individual elements and provision of geotechnical design parameters;
Parameters for Retaining Wall structures;

Recommendations for Earthworks and Filling; and

Consideration of the presence of underground utilities.
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It would also be prudent to undertake a hazardous materials assessment pre-demolition of existing
structures.

It should be noted that geotechnical considerations will also be dependent on the proposed design levels
and elements of the structure during design phase. As such, site specific geotechnical investigation will be
required during the detailed engineering design of each element/structure.

It is recommended that further geotechnical assessment could comprise investigation for depth to rock,
ground water, foundation conditions including parameters, Acid Sulfate Soil (ASS) confirmatory testing and
any other aspects deemed appropriate by the engaged Geotech for the proposed elements/structures.

7 Conclusion

CnS have undertaken a desktop geotechnical assessment for a proposed development scheme at Rafferty’s
Resort, Cam’s Wharf NSW to accompany a planning proposal. The desktop assessment comprised review
of previous geotechnical investigations at and in proximity to the site, a site inspection and review of
published data. The preliminary assessment has considered several geotechnical elements at the site
including the presence of groundwater, Acid Sulfate Soils (ASS) and foundation conditions with preliminary
recommendations in the respective sections above.

A review of sections and discussions with the client have indicated that the proposed development scheme
for the overall area has been deliberately designed to utilise the existing site profiles (where possible) to
minimise excavations, Acid Sulfate Soil (ASS) disturbance, groundwater considerations and spoil
management where possible. Part of this scheme has allowed the use of under croft car parking as opposed
to basements for the larger structures (Sites A, C and D) with the aim to reduce groundwater and potential
ASS disturbance and mitigate other measures. Other structures have been designed on-grade (where
possible).

Based on the review of previous geotechnical investigations, site observations and published data review, it
is considered that the site is suitable for the proposed development. There are however a range of
geotechnical considerations for design of the development including groundwater, existing filling extent,
vegetation removal, ASS impacts, foundations conditions and retaining walls. It is expected that many of
these considerations can be suitably managed through industry standard design and construction techniques
subject to additional geotechnical investigation during detailed engineering design of each individual
structure/site.

The additional investigations should comprise investigation for depth to rock, ground water, foundation
conditions including parameters and reactivity, retaining structures, Acid Sulfate Soil (ASS) confirmatory
testing and any other aspects deemed appropriate by the engaged Geotechnical consultant for each
proposed structure/site. It would also be prudent to undertake a hazardous materials assessment pre-
demolition of existing structures.
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8 Limitations

Cardno have performed investigation and consulting services for this project in general accordance with
current professional and industry standards. The extent of testing was limited to discrete test locations and
variations in ground conditions can occur between test locations that cannot be inferred or predicted.

A geotechnical consultant or qualified engineer shall provide inspections during construction to confirm
assumed conditions in this assessment. If subsurface conditions encountered during construction differ from
those given in this report, further advice shall be sought without delay.

Cardno, or any other reputable consultant, cannot provide unqualified warranties nor does it assume any
liability for the site conditions not observed or accessible during the investigations. Site conditions may also
change subsequent to the investigations and assessment due to ongoing use.

This report and associated documentation was undertaken for the specific purpose described in the report
and shall not be relied on for other purposes. This report was prepared solely for the use by Iris Raffertys
OperationsTrust and any reliance assumed by other parties on this report shall be at such parties own risk.
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TEST BORE REPORT

CLIENT: Hunter Water Australia
PROJECT: Water & Sewer Pipeline
LOCATION: Wallarah

PROJECT No: 39017
SURFACE LEVEL:--
DIP OF HOLE: 90°

BORE No: 30
DATE: 29 Aug 04
SHEET 1 OF 1
AZIMUTH: ~

Depth

Sampling & In Situ Testing

Description of Strata g Test Results ® ES
(m) £ Depth (m) & =
= Comments Og
TOPSOIL - Dark grey clayey silt with abundant
organics to 01.m, moist
02 GRAVELLY CLAY - (Firm to stiff), light grey clayey B
gravel, generally comprising fine to coarse sized O/ A 0.3
subrounded gravel, wet, (M>>Wp) ’
from 0.5m, (stiff), moist, (M>Wp) g
o
() °<
A 0.8
:é(%‘%
-1
2
1.2 oP(g
CONGLOMERATE - (Extremely low strength), Yo
r extremely weathered, light brown conglomerate with O A i3
some clay Do) ™ ‘
-]
P()
1.45]
4 TEST BORE DISCONTINUED AT 1.45m due to
refusal on conglomerate bedrock
-2
L}
RIG: Backhoe DRILLER:Kingston Plant Hire =~ LOGGED: Harris CASING:

TYPE OF BORING: 300mm diameter solid flight auger
WATER OBSERVATIONS: No free groundwater observed
REMARKS:

SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample PL Pointioad strength Is(50) MPa X !
B B"ﬁ( sample S Standard penetration tast Initials: ﬂw)
C Coredriling U, Tube sample (x mmdia.} z
pp Pocket penetrometer (kPa) vV Shear vane (kPa) Date: Zb///&‘f

(/)] Douglas Partners

Geotechnics - Environment - Groundwaler
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TEST BORE REPORT

BORE No: 31

CLIENT: Hunter Water Australia PROJECT No: 39017 DATE: 29 Aug 04
PROJECT: Water & Sewer Pipeline SURFACE LEVEL.:-- SHEET 1 OF 1
LOCATION: Wallarah DIP OF HOLE: 90° AZIMUTH: --
Depth Sampling & In Situ Testing i}
Description of Strata 9 Depth (m) Test IZesults o=
epth (m S g
m) 2 Comments 4
TOPSOIL - Dark grey silt with some clay, trace
rootlets, humid
App 0.2 300 kPa
A 0.45
0.5
CLAY - (Stiff), light grey-brown clay with some silt and 7
trace fine sized gravel and charcoal (slope wash), /
M>Wp /
% A 0.8
" /
from 1m, (firm to stiff), graavelly clay generally /
comprising fine to medium sized subangular gravel,
M>Wp, damp / .
/ PP 1.2 150-200 kPa
% A 1.5
-2 % A 2.0
from 2.3m, (firm), with some silty sand Z
% A 25
%
2 8- SILTY SAND - Pebbly sandstone, light brown Ll
| TEST BORE DISCONTINUED AT 2.8m due to refusal
on pebbly sandstone bedrock
RIG: Backhoe - DRILLER:Kingston PlantHire ~ LOGGED: Harris CASING:

TYPE OF BORING: 300mm diameter solid flight auger
WATER OBSERVATIONS: No free groundwater observed

REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
A A ampl PL  Point load sirength Is(50) MPa e
B Buksampl 5 gtandﬂdpena?t%uonlesi initals:  flAly
C Coredriting U, Tube sample (x mm dla.) wilf
Pp Pooze(penauomeler(kl’a) v Shearvana(k(;a)m Date: "6/!//&]
(3

(/)) Douglas Partners

Geotechnigs - Environment - Groundwater
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BORE No: 32
CLIENT: Hunter Water Australia PROJECT No: 32017 DATE: 29 Aug 04
PROJECT: Water & Sewer Pipeline SURFACE LEVEL:-- SHEET 1 OF 1
LOCATION: Wwallarah DIP OF HOLE: 90° AZIMUTH: --
Depth Sampling & In Situ Testing _
Description of Strata 9 Depth (m) Test IZesults o=
m epth (m G Jg
m = Comments oFf
TOPSOIL - Dark grey-brown silt with trace to some
organics, moist
0.25 " T
CLAYEY SILT - (Loose), light grey clayey silt, wat to VIV A 0.3
saturated V%
/12l
/14171
%%aY%
0.6 24247
"1 GRAVELLY CLAY - (Stiff), light brown gravelly clay, Y
generally comprising fine o coarse sized subrounded A4
gravel, M>Wp
A,pp 0.8 250 kPa
=1 ’
Cl °<
N ) f:g A 1.5
from 1.5m (stiff to very stiff), dark brown mottled red, o/QPS
M<Wp o °;<
. . A 1.7
from 1.7m, light grey-white mottled red
L2
24 @ "ﬂ
PEBBLY SANDSTONE / CONGLOMERATE - Brown |- hy7
pebbly sandstone / conglomerate [ ) ( A 25
.. 10 :
P
D9
B
2, :
8 TEST BORE DISCONTINUED AT 2.8m due to refusal
on pebbly sandstone / conglomerate bedrock
RIG: Backhoe DRILLER:Kingston PlantHire =~ LOGGED: Harris CASING:
TYPE OF BORING: 300mm diameter solid flight auger
WATER OBSERVATIONS: No free groundwater observed
REMARKS:
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sampls PL Polnt kad strangth (s{50) MPa initals: Al
: s £ S 2 (/)] Douglas Partners
pp_Pocket panstrometer (kPa) V' Shear vane (kPa) Date: / Va Geotechnics - Environment - Groundwater




TEST BORE REPORT

BORE No: 33

CLIENT: Hunter Water Australia PROJECT No: 39017 DATE: 29 Aug 04
PROJECT: Water & Sewer Pipeline SURFACE LEVEL:-- SHEET 1 OF 1
LOCATION: Wallarah PIP OF HOLE: 90° AZIMUTH: --
Depth Sampling & In Situ Testing §
Description of Strata g Bepth (m) Test iesults o
epin (m [= 3}
m e Comments Of
CLAYEY SILT - (Possible fill), dark grey clayey silt, 4d4d%
(wet to saturated), M>>Wp \rirls
Ry
A
/7|7
. -2
from 0.3m, silty clay Al P 0.3 150-250 kPa
4447
|\l
A/
474 4% A 0.6
A
0.7
CLAY - (Stiff), light brown-grey clay with trace to some 7
silt and with trace fine sized subrounded gravel, M>Wp / A 0.8
. . . / A 12
from 1.2m with trace to some fine to medium grained /
sand /
% A 15
-2 /
2.1 A
SANDY CLAY - Firm to stiff, light grey sandy clay, /
M>Wp /
/ A 23
24 ///,
CLAYEY SAND - (Loose), light brown clayey sand, e
saturated A 25
9 /7/. ]
¢
V..
2.7 V)
GRAVELLY CLAY - (Firm to stiff), grey gravelly clay, v
generally comprising fine sized subangular gravel, KA
M>Wp )
\ 225?
-3 3.0 ’é
TEST BORE DISCONTINUED AT 3.0m due to
c i it im
RIG: Backhoe DRILLER:Kingston PlantHire =~ LOGGED: Harris CASING:

TYPE OF BORING: 300mm diameter solid flight auger
WATER OBSERVATIONS: Seepage at2.1m

REMARKS:

SAMPLING & IN SITU TESTING LEGEND CHECKED
A Augersa PL Paintioad strength Is{50) MP: e ik
B Buuﬁ(emm ° S Stndarg pene'tlrgauons{lesl : Iniats: flan/
C Core diling U, Tube sample (x mm dia.) %4 e
pp_ Pocket panstramater (kPa) V  Shearvane (kPa) Date: /// 2%

(/)] Douglas Partners

Geolechnics - Environment « Groundwater



TEST BORE REPORT

P

L

BORE No: 34
CLIENT: Hunter Water Australia PROJECT No: 39017 DATE: 29 Aug 04
PROJECT: Water & Sewer Pipeline SURFACE LEVEL: - SHEET 1 OF 1
LOCATION: Wallarah DIP OF HOLE: 90° AZIMUTH: --
Depth Sampling & In Situ Testing _
Description of Strata 8 Bepth (m) Test F;esults o
epth (m 3
m) a Comments Oé
FILLING - Dark grey gravelly silt, generally comprising
fine to medium subrounded and subangular gravel 0.1
A
0.3
05 TEST BORE DISCONTINUED AT 0.5m due to hand
auger refusal on filling
-1
F2
\
RIG: Backhoe . DRILLER:Kingston Plant Hire =~ LOGGED: Harris CASING:
TYPE OF BORING: 300mm diameter solid flight auger
WATER OBSERVATIONS: No free groundwater observed
REMARKS:
SAMPLING & IN SITU TESTING LEGEND GHECKED
A Auger sample PL Point load strength Is(50) MPa Initiats: fhﬂ_;
 pus f, Jemrrilori = (/)] Douglas Partners
Pp_Packe! penatromater (kPa) v_Shearvane (kPa) Date: /’,’/W Geatechnics « Environment - Groundwater







Sl |
Coltev Partners international Pry. Lto
ACH 003 590 015 n u E ;’ ; oorenale no
| ey
h 3 : ;
eoring 100 - ARV
engl,n‘-'er\-‘ng = g Vo704 sneet ¢ of 2
DD"E’HD ]E’ oiiice joo ng  ASG3B/2
~ then: PATTERSCN BRITION & MAIMERS PTY LTD noie coemencac 17-12-55
Orncage) noje copnleted:
projec: NORGS KHAR® 70 SRANSEL SEWEA MAIN ) jogges oy
ocrengit joration CAMS WRARS NQ 4 93 STATIOR - ANS - Ch. (¢ cnecked oy
£ or1di #a02} ang rounuing:  bemce HS7 irerje- 5inoe -3 0ge 23 s
npiz O1neter 100m Dearing AE
< g o = lees
—~ E z = material #s | 25122 structure and
7 f= = Sem ) o 52 | Z. |2 F N s s g
E| L [5|p|camles | Sglz | S8 501 tyoe: plasticaty or perticle cnaracteristics | B B2 s0diti0n23 ooservations
g g [Z]5 | tstsere E 8 FIE | 8% colour. Secongary and &InOr cosponents 8 | 2§ xPa
™ —_— [ar)
= iz34 S| s 2838
oy = £y CH SANDY GRAVELLY CLAY: mign plastacity, grey. sand V5t
Pl Vi fine 10 coarse grained, sose iron stawes areas, 7
) - ¥ith some siltstonz rock fragments
=l B8 )
-
| =2 .
: ] 8 T3 Sand and gravel content increasing. -]
o R
. Nx= 15 h
v _l' b -
! =3 -
-y @D
@ -]
: ) 4
- ™ .
M "CONGLOHERATE:” Tine o coarse grained. grey-orawn, ] THT] TEWRK T T T T T T
N & B
i ~
1 B % = —
L . s " SPT hammer rafusa) on rock
=4 M=A0 o 1
4 © -t
-4 c
- A R
o -y
Q
o -
lo o R
. O o
1] qe@ o . -
i lovo Penetration becomng vary gifficult, J
% % fresher rock.
o
J T %% -
i Jo o d
(<]
-0 O 1
- . oo
l [~ Yo o ki
1o o A
wd o o
= 5 -0 0 - -
& N b o SPT nemmer refusal on rocx
oy NK=35 1% %! -
IE
b= | Jorennle BH 2  Tersinated at 7.7 @ .
& Aefusz] set on rock
£ 2 ]
B METHDD SuPPORT SAWPLES, TESTS, EIC CLASSIFICATION CONSISTENCY/DENSITY INDEX
B8 auger screwanox | Nil no support B g U undisturoed sasple [om) SYMBOLS AND SOIL ¥s vary sofi
=] M auger orlimngx | ¢ tasing 0 disturoes sanpie DESCRIPTION s soft
g om collefirscone | PENEIRATION Bs  bulk sample besad on uniiied f i
T wasnhore P22t i:7:l2 resistance | environsenta) samole classification systes 8t st
: l £ € caple ool i.] | ~enging 10 ¥ stanoard penetration test: - VSt very styf!
bl H hang auger = —AEY SIOW OPOURRSS | wx DY+ saaple recovered HOISTURE (] narg
=| b oiatube RAT Nt S8 with salid cone F f
S| e oo by suffix % Mol asaswes 5 onone coserved | ey oo hee 3 o Vz v:;:o;:ose
L = olank oit W/ valer feve] PH  pressureneter " ﬁ::h L joose
R =y ¥ ot = 0°  gynamic pe meter ;
“® 8|1 Tt g vater ovt!lox 5 x:ter sa: ']‘:m et o plastic lint ’[;0 aediun gense
- A1 B~ weter intiox ; ? K Hauio Linit dense
= o eq. : P piz2oeeter V] YEFY pens?




Liz

\
1

: | Cotiey Partners fngernazionai Pty

il

=« ron (=] 7 i !
ACh 003 552 919 m@tﬁ C E'Y( gorenaie ng ;
- U] i . «
i = | 853 !
Y anes Tan - BSSST i
| engineering 10§ \voo04) e oo |
N Y }
DOI E’hO _I E oiiice joe Ro:  M35BE/2
- thient DATTEASON BRITION 5 SARTNERS PIY LID ngle commences  3G-04-37
] BPIRC 102 no2 compietes:  §0-0¢~87
& arajes: K0ADS WHARS T0 Se¥Sia SENFE MAIX lageed oy P
oorend:s jacaiion B¥Z - Cn $45% 3l 5F cnecred oy é’f'(—-
0f1i. =00e; ang mounilng:  Bodta: Hounees &g siope -96 DES A L.3uriace 08 =
noge giameter, 100Rs 0e2ring 03tus AHD
5 b
= S . st L o .
- g s | 2 materja! pe | 2= |EE3 structure ang
H - _ e S.= B = 2 [ ] Py o
; } 2| S [5)g|smies |, S8« | =B s0il type: plasticaty or partacle characterisues | Bz | ZZ 2 additional ooservations
AB] B BT |ustsete | BE E E: colour, secondary and mnor coeponents 85 gg a
e IR RS S| e 2R88
™ == = sp T0PSOIL FILL: Gravelly SAND, fing to coarse graines, ] TOPSOIL FILL
: } Z 2 - 0range-~orown, -
] 4
w T6R 7] PR “Sanoy GRAVEL, Fine to coarse gramned, | .
- ‘ = < grey-broxn,
| B v .
P - "SANDY CLAY: nign plasticicy, grey. sand fine to | R RRTTTT
i coarse grained, with some gravel. p
o <
1 -
g ]
A Grading jato Sandy Gravelly CLAY -
~ grey-orange-brown .
Y J
2 -]
. -1 N
2
o~ [ -4 B O -
- SILTY SANDY CLAY: high plasticity, 1ight qrey, sand
d iine lo coarse gratned, with Scas fin2 grained, - 1
grave]. N
o L-2 4
s . Borshole BH3  Termnaled at  3.66 @ .
j=2] — -
&
[ - ’ i
; = 4 A
et o h ] N
:_,; -3 4 .
s ‘
‘rES HETHDD _ SUPPORT SAMPLES, TESTS, ETC CLASSIFICATION CONSISTENCY/DENSITY IMDEX
“r 3 s avger screwing | il no suppors M sug U undisturbeo sample (s} SYMBOLS AND SOIL 5 very solt
=1 & suger grithngr | £ rasing l 0  dgisturbed sample DESCRIPTION g soft
B R e | R, Bl e | E 0w L,
N I noore e resisiance | E tai samn]e tlessitication sysier 3t 0
J £ U czoje tool | no { ¥ stanozrd osnetraiion test: i SISt ¥t very suif
I nand auger — SIO% rouress | wy 57 s sample racoverso HOISTURE H narg
B0 ditute HATEPI?1 { seasures ° o | No SPT with solig cone B ary o fratle
21 =1 100 snowe gy sutiix ¥ Mot oo 5”‘“:‘ < DORe OOSEPYED | y§  yang gnear " avist 1 very loose
[ B 8 olank oat ¥ veter jeva PH  pressureseter ¥ et L loose
. v ¥ bit - 0 : . _
& & I i, ;ll g veter owitiox 0°  aynamic penetrometer Hp plastic hinit Ll qeu:un dense
i v B wter 1nftay 5 water sannle K1 Houd himt 0 gense
:T Tl g A0 - 7 qiezonater V0 very gense




'

(oltey Paruaers inrernationzt Pry Lic

: L S
] 10N 003 882 818

oareng 2 Ao

BORGRY

| !
| |
] % ] |
o y i gr 4 |
N anaineen 10g - ARV | |
.} ehgIncering 10g VIO oo+ ot |
npo ! ;
DOE ™ ﬂO ]9 aidies jod ne KEESSSE
e cher PATTERSON BR:TIDN & PARTHERS OTv LIS nala commencec  40-91-87 ;
! ories s noie compleres  §0-04-C7 !
orajest. H0RDS NHART 18 SmANSIX SENER MATA Joaged oy e |
. g,f . :
aorsncie joeazier 3 - Cn {30r 15~ cneckes oy i
M Qi @308; and apuRLing  Booca: Moumise Aig slope -36 022 R, Suriace PEoon i
L1 1 nate giameeer 100z pearing gaLe AHE
5 . ¥lots
£ | = material ps | B2 |3ES structurs ang
for . -~ i 5= Ho t = 3 . a i
L |y |wwes | sel. | 2B suil typesalasticity o pantcle caracternisocs | Bz | 22| 8 additiona} ooservaiions
g E [3]E |wsisere = 8 212 | 85 colowr, secendary and mwnor corponeats 25 58 kP
) = = il b o -
o 12134 S =] EEBY
sl = = 30 TOPSOIL FILL Graveliy SANG [fine to coarse grained. [ T0PSOIL FILL
L EE R b dark grey-brown, .
R . 4
B B T R B 1 N
Sl GP-SP | FILL: Sanoy GRAVEL/Gravelly SAMD, fife Lo ccarse FILL
- 8 grained, grey-brown, R
l . 4 -]
0 : ]
i -
Bl v ] j
- SMNDY CLAY. Ragn plasticaty. “grey-orange-bravn. sand | B~ 1" el ] Tadgy T T T
f3ne to coarse grained, witn Sose fine grayned, SHp . -1
o Y rounded gravel ]
18 -0 -
& N
[ B e
.
( (=1 -
&d 4 Borenole BH 4 Terminated at  3.00 d
g - -
= -2 p J
s
> - .
z h i ]
£ :
g FETHOD _ SpPPORT SAHPLES, TESTS, £1C CLASSIFICATION CONSISTENCY/DENSTTY INDEX
2| s duger sctevingr | NIl na support ¥ pyg U untrsturoed saepiz {an) SYMBOLS AND SO1L vs very soft
=)k auger dr1ljingy g’_ casing 6 distursed sanoje OESCRIPTION 5 soft
GH R e | R, E R | mmwte |7 0m
- 2 iile rasistance |t v ia classification systea 2 sk
l e cable Lo} :‘____. EREA | W siandard pensteailon test: THEsLIn 5y v yery stilf
Z| w nand auger = /0% SION DrODPRSS | wy G074 sagpie pecovered HOISTURE R nara
S| 0 dintune ATER | . NC 897 with solid cone n ; & iranle
1wt snom by sutii % NOCDeaora 3 onang DSRVES |y on chos : :gst W very lagse
5 8 vlank o3t Y rater jewe PH  pressurensier ¥ vl L Joose
2l v Vit = . 0P dynamic penetrometer . ] gediun dense
&l 1€ ot =g veter ouitiox ¥ water sanple :‘; ;1:;:;;:}3:21 ] aense
Sl ey A0 B ater intiox % pyeropeter V0 Y80y 0Ense




) )
: { Cotiey Partrers Inzernanionai B3y Ltd

ACK 003 532 03¢ ) E@FFEYZ

gorenoie no

. ! BH 2
o S noD 10 AT
: -
) EDQME\.PIHQ 1 g VJIJA! snesz 1 pf
n Ia}
DOI 8]']0 ]\., gifice joo no 136038/2
chiEnt PATTERSON BRIVION § PARTAERS PTY L1D nols commencec:  {0-G:-%7
BrINC ;03! naie cospletes.  10-C3-37
orgec: HORDS WHART TG SNANSEX SEWER MAIN iogges by: S
ograngis 10CaTION: M3 - Ch. 200 cnecxes oy ﬁz/
ori}j 2002: an0 mouRt1ng: BoDCAT Hounted Rig slops -8 G AL Surdace 2¢ =
ngle giameter; 100rs DEArING: tatus. ARD
- =
s == 5
§ e | 2 mater1a »s | B2 |EE3 steucture and
B I s = | 25 : 3 | 2z |72 { '
F _S, 5l 5 sanples, . Z8|= | =8 sor) type: plasticity or particle cmaracteristics Bz | 23 & adoitional ooservations
] g ,,5', 3 }tests,elr & & :E.‘ % gz colour, seconoary and myngr cosponents 8§ §§ kP
i234 = < 2R88
= =1 p 5P 10PSOIL FILL: Bravelly SAMD, iine to caarse graned, | X 1PSOL FILL
2 ~ darx grey, B
L2 i A
. | ) i
("T" §p | SAND; Tine to caarse grained, [ighi brown, with soms TR T Tt
- shells. L
.
P B
{ _
N '1-.1 . CONGLOKERATE: fine to coarse grained, lignt THT TEROK T T T TR
=y orange-brown,
. Borehole 8HS  Terminated at 1.20 m -
=1
= I =
m J Refusal mel on rock E
ik > -
S~
@ < B
10 4

[E—
1
L

3 -
-t
% - —
- 7 ’
- > \ 4 o
z
n "53 HETHOD SUPPDRT SAMPLES, TESTS, £1C CLASSIFICATION CONSISTENCY/DENSTTY INDEX
1 auger screwingX | Nil no support K pud U undisturbes sample (mo) SYHBOLS AND SOIL [ very soft
-l B auger driiiwpr | € zasino 0 disturbed samole DESCAIPTION g soft
o B M rolier/tricone PfENETJRJ\T_,]DN4 8  qulk sacole nased on unitied 3 tirn
: j = washaore L ijitdz resasianze | £ environmental sample classification systea St STt
P el caple ool I ““\_L_, ~ang:ng 1o 4 stangarg penetration test: ¥St very s{yii
ETL nang auger = YEry SIO¥ Orogress |y S03 ¢ samole recovered HOISTURE i nard
3| W Gratube ATER | o SPT with so)id cone £y traable
£y 2] it snown oy subtix ¥ ot oeasured D none opserved | ge oo cheon 3 :;15; W very apse
J = s plank bit Y vater lewl % pressuremeter W ol L Joose
Ld BV v bt = D2 dynamic penetrometer N ; L] nedivn dense
8 & 1 it g vater outilow ¥ water samle L1 plastic lu}xt 0 donse
= B~ water inflo sanp L hang Hajt £s
= T &g ADT ' %7 prezometer i} very gense

{.

| S




LN

Lic

norensle ac [
EE :
, 1 |
t Bk s
| engineering log - ) |
: . pa' ]D- ~ VJJJA snse’ : o ;
) DO Tl O C oifige joo no: H5858/2
‘f TiEel PATTERSON BRITI0N 5 PARTNESS ATY LI noiz coamencec  10-04-C7
il 0RIRC305. noi2 compietes.  0-4:-87
arpges: NORDS WHAG ¢ SKANSEL SERER MAZH ingges oy: B
. 00ren0:z I0cBLION RS - Cn. 383 theCKec oy, &ﬁf/
: eris: B00E} ang mounting  Boocat Hounteo Ak sJoos: -0 g2 5.4 Surdace i3 s
nGjz gjaneter 100an oear ig: GatyE AHD
< £ 2l
: S 212 mater3al ®s | BE- B8 structure ang
= = B R —_— o o Pk Bl = i3 &
E| S [g|g |samnies. S =8¢ | =8 sor} typer alesticaty or particls characteristics f?'_-»;—i n= 2 adgitiona} ooservations
W E 8 BB e E BZ|E | B celour, secondary and mnor cosponents 85 | 5 | XA
o = 123 & | EZ88
== = 5p FILL: Gravelly S¥0, fine to coarse grained, oark H FILL
g = grey, -
& -
] -
? 5 4
P8 -
) N
|00 [ SumY GRAELLY CLY mgh olasticity, T T T TR TS THvigs T T T ’
grey-orange-brawn, sand fine to coarse graned, > -
gravel fine grained,
i3 o2 ¥ ]
— (.0 4
RIS 1 R SR .+ N N ]
L _: SANDY CLAY. medius plastizity, grey, sand iing to St B
5 COgMse graineg, 1
jan
With sone gravel, grading intoe .
Sandy Gravelly CLAY
-4
v 1
J : ‘
J Borehole SHE  Termrnated st 200 ¢ -
J =2 R R
] A
=2 - _
Y 2
J = ’ 4
0 St h =
= 4
z -
g : ]
= T - o “-va ~ - P -
2 HETHOD S!JPPDRl ) S'AMPLES,. TESTS, EXC QLASDIFICAJION CONSISTENCY/DENSITY INDEX
gl . auger strewingx | Nl no supper: G undisturves saaple fac) SYHBOLS AND SDIL ¥ very soft
.= :2 fu?;zf' jr:!rlmgx g_N Ef?{xﬂ?m b disturbeo sample DESCRIPTION 5 soft
i g -o: er/{ricong 5: FAGN, Es oulk sampje vased on unified H iira
ey wasapore “1\tie resisiance | € onvironeental sample Jasséi i St staft
i 5l @ zaole oo} T : . . Tlassiiication systea
el c H = 'arggxg? 0 ¥ stancard penetration tesy: V5t very stit!
3z gé nang :uger' —VErY SIOM progress | g 507 . sample recovereq HOISTURE H nard
=| 67 diatube r o SOT i i0 cone }
8 Xoit shown oy sutiix ¥ ot Eeasurec 3 none goserved c‘s vane :;;I;rsolw cone b dry ;: ::;;D;EDSE
= ) ; N u ao1st
= b 31:!:: 0t Q_? water Jeve! P: pressureweter ‘ ot L Joose
E / i _~€ vater ouct o 2; uyrg:ms pengtroneter %o plastic dimit D sediun oense
=l eo At 9, water 1af oy 03 N? er sample 9] 11quid Jamt b gense
=| s.0 Pl piezometer v0 very gense




TESTBORE_LOG GS_577_RAFFERTYS_RESORT_CAMS_WHARF.GPJ <<Drawin

GEOTECH_SOLUTIONS_00 LIBRARY.GLB Lo

gFile>> 09/02/2010 14:34 8.2.004

g GEOTECHSOLUTIONS

CLIENT : Stevens Holdings Pty. Ltd.

PROJECT : Preliminary Acid Sulphate Assessment
LOCATION : Rafferty's Resort

TESTBORE LOG

PIT NO : TB 001

FILE/JOB NO : GS 577
SHEET : 1 OF 1

EQUIPMENT TYPE : Kobelco 5t Excavator

METHOD : 300mm spiral flighted auger

DATE EXCAVATED : 22/01/10 LOGGED BY : GM/ZzO CHECKED BY :
POSITION : For location of test bores see Drawing 1
DRILLING MATERIAL
z 14 o5 P e z > )
] o [ £ lo |8 Wz QW 4
5 no: <o el 5 To g 3 MATERIAL DESCRIPTION 5 .9 EEE = Eﬁ STRUCTURE
[ a | oY% Tk = ey g2 Soil Type, Colour, Plasticity or Particle Characteristic Lhole<? Z&L -
u o za| Lo < % 021332 £ & Other Observations
- SREE] s9 & =2 Secondary and Minor Components 05 |Qwly =To=
LB |3|g | % |40 2 S8 5o | M
S wuw T o w 3} o 2:8¢
0.0 3
D N2 TOPSOIL, Sandy Gravelly Clayey SILT, stiff to hard, slightly moist, brown, FTT Well grassed @ Surface
0.10m i fine to medium sub rounded to round gravel, fine grained sand, contains [ 11| |DCP @ Surface i
rootlets boml Sto| | | | | |5 13 32 18/100mm,
VSt 7/50mm, 15, 15, 15,
B [ 111 |18, 18,30, 25/100mm, b
. 0.30m [ 3,570,11,? ' '91 Oé 7é Sé E
o Sandy Clayey Gravelly SILT, hard, slightly moist, grey brown, fine to T oo
° C coarse sub rounded to round gravel, fine grained sand ]
N DtoM| H ‘ ‘ ‘ ‘ N
g |9
(;).-SEOOr; 0.5 0.52m RN -
0.60 Sandy Gravelly Silty CLAY, hard, slightly moist to moist, brown, fine sub .
-00m rounded gravel, medium plasticity R B
[l e
[l
[l ]
[l i
[l
1.00m RN ]
D M H
RN ]
[l
[l i
[l
[l b
g [l
o =
S HEN
2 [1.50m 1.50m [ ]
8 D Gravelly Sandy CLAY, very stiff, moist to very moist, brown, fine sub [
2 [1.60m rounded gravel BN ]
e M to W| VSt .
[l 1
1.80m T E
590
90930 Gravelly SAND with Clay, very moist to wet, grey brown, fine sub rounded .
i RSN gravel BN i
B
RN
2.00m 20-teeese? T ]
E %%
N L
: L lorove i
o
‘VQ" [l
Ty BEN 1
of3
oty [l i
6%
‘?,:,,:I [
> y Riot o v 1T 1
I |250m 25leserer o | 111
—%6%% 1
R ;ﬁ,,: [0
2 [2.60m _}ooooo (. i
= ° o o
£ DO [
5 e BEN 1
o
= et BEN
i OO i
oot BER
Heoee, [l 4
o] [l
3.00m 30—bsele R ]
D : ‘;0@0
3.10m 200 3.10m Ll
Testbore TB 001 Terminated at 3.10 m [l
7] Target depth } } } } 7]
] [l ]
i [l i
[l
35 [
PHOTOGRAPHS
NOTES [] ves X no
CLASSIFICATION SYMBOLS & CONSISTENCY/
METHOD PEJ;IETRAT;ON SAMPLES & FIELD TESTS SOIL DESCRIPTION RELATIVE DENSITY
N Natural Exposure _—— No Resistance U50 - Undisturbed Sample Based on Unified \S/S - \S/e;ky Soft
E  Existing Excavation 50 mm diameter Classification System F : Fi?m
BH Backhoe Bucket D - Disturbed Sample St - Stiff
B Bulldozer Blade B - BukDisturbed Sample MOISTURE VSt - Very Stiff
R Ripper WATER MC - Moisture Content D - Dry H - Hard
HP - Hand Penetrometer (UCS kPa) M - Moist \L/L - \L/;?;Ie_oose
| ) -
SUPPORT Level on Date shown VS - Vane Shear, P-Peak, W - Wet MD - Medium Dense
T  Timbering » water inflow R—Remoud.ed (uncorrected kPa) D _Dense
g water outflow PBT - Plate Bearing Test VD - Very Dense

See Explanatory Notes for

detals o abbroviations GEOTECH SOLUTIONS PTY LTD

& basis of descriptions.

File: GS 577 TB 001 Page 1 OF 1
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CLIENT
PROJECT

: Stevens Holdings Pty. Ltd.
: Preliminary Acid Sulphate Assessment

TESTBORE LOG

PIT NO :
FILE/JOBNO : GS 577

TB 002

LOCATION : Rafferty's Resort SHEET : 1 OF 1
EQUIPMENT TYPE : Kobelco 5t Excavator METHOD : 300mm spiral flighted auger
DATE EXCAVATED : 22/01/10 LOGGED BY : GM/ZzO CHECKED BY :
POSITION : For location of test bores see Drawing 1
DRILLING MATERIAL
z o o3 (%] — z > O.
<] = = € o o wzQy 4
5 no: <9 el 5 I o g 3 MATERIAL DESCRIPTION 5 .9 EEE ol STRUCTURE
£ o | g% gk = 2o &g Soil Type, Colour, Plasticity or Particle Characteristic Lhaole<? 2zL & Other Observations
z EREEE] =9 & =2 Secondary and Minor Components S 3[2m bl o=
o |8 < W o [©] < S35 kPa
w %] 3 s 933
S wuw T o w 00 3} o 2:8¢
’ - TOPSOIL, Sandy Clayey SILT with trace Gravel, stiff to very stiff, dry to FTT Well grassed @ Surface
0.10m slightly moist, brown, fine sub round to rounded gravel, fine grained sand, [ I I | | DCP @ Surface i
D-E020 contains rootlets DtoM S\/tst? L] 6, 3/100mm, R
D-QA01
\0.20m 4 0.25m [ b
p Sandy Gravelly Silty CLAY, dry to slightly moist, grey brown, fine to Lo B
coarse sub round to rounded gravel, fine grained sand [
i [l E
0.50m DtoM LEd
y 05— [l ]
D-E023
0.60m i Ll i
[l
0.70m . i
Silty Gravelly CLAY, hard, slightly moist, brown, fine to medium sub [
rounded gravel, medium plasticity DCP @ 0.75m ]
[ I || |17, 15, 10/100mm,
[ 15/50mm, 13/30mm, R
M| ow |
1.00m RN ]
D
RN ]
[l
1.20m R i
Sandy CLAY with Gravel, very stiff to hard, moist, grey mottled orange (.
brown, fine to medium sub rounded gravel RN i
5 NN 1
E RN
2 [1.50m (. ]
g D-E024 ‘ ‘ ‘ ‘
2 |1.60m
= R :
[l
[l 1
— E
| ||| |per@tem
16, 10, 16, 16, R
[l ]
2.00m T ]
D M to W [l
2.10m Vstto| | | | | |
H
[l
[l ]
[l i
[l
— Ll E
RN _
D [l
2.60m (. i
[l
[l b
RN 1
[l
> 2.90m [ ]
£ Gravelly CLAY, moist to wet, grey, fine to medium sub rounded gravel, ]
& [3.00m medium plasticity w ]
S NN
3 [3.10m 3.10m Ll
E Testbore TB 002 Terminated at 3.10 m [l
o e [l e
©
g Target depth R
] [l ]
i [l i
[l
35 [
PHOTOGRAPHS
NOTES [] ves X no
CLASSIFICATION SYMBOLS & CONSISTENCY/
METHOD PEur;lETRATiON SAMPLES & FIELD TESTS SOIL DESCRIPTION RELATIVE DENSITY
N Natural Exposure =2 No Resistance US0 - Undisturbed Sample Based on Unified vs - Yery Soft
E  Existing Excavation 50 mm diameter Classification System F _Firm
BH Backhoe Bucket D - Disturbed Sample St - Stiff
B Bulldozer Blade B - BukDisturbed Sample MOISTURE VSt - Very Stiff
R Ripper WATER MC - Moisture Content D - Dry H - Hard
HP - Hand Penetrometer (UCS kPa) M - Moist \L/L - \L/;?;Ie_oose
| Level on Date shown - - P.| -
SUPPORT VS - Vane Shear, P-Peak, W - Wet MD - Medium Dense
T  Timbering » water inflow R—Remoud.ed (uncorrected kPa) D _Dense
g water outflow PBT - Plate Bearing Test VD - Very Dense

See Explanatory Notes for
details of abbreviations
& basis of descriptions.
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CLIENT
PROJECT

: Stevens Holdings Pty. Ltd.
: Preliminary Acid Sulphate Assessment

LOCATION : Rafferty's Resort

TESTBORE LOG

PIT NO : TB 003

FILE/JOB NO : GS 577
SHEET : 1 OF 1

EQUIPMENT TYPE : Kobelco 5t Excavator

METHOD : 300mm spiral flighted auger
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g GEOTECHSOLUTIONS

DATE EXCAVATED : 22/01/10 LOGGED BY : GM/ZzO CHECKED BY :
POSITION : For location of test bores see Drawing 1
DRILLING MATERIAL
z o o3 (%] — z > O.
e} = | W = € Q wZz Oy 4
5 nO: <o el 5 g 3 MATERIAL DESCRIPTION 5 8 E E El ol ﬁ STRUCTURE
£ o | g% gk = 2 Soil Type, Colour, Plasticity or Particle Characteristic Lhole<? Z&L & Other Observations
= EREEE] =9 & 25 Secondary and Minor Components 052 o T I =
& »|g | 3T | & < Solgx| Mg
Yuwurz o O 00 3} o 2:8¢
D-E025 ’ - TOPSOIL, Sandy Clayey SILT with trace Gravel, stiff to hard, slightly FTT Well grassed @ Surface
0.10m moist, brown, fine to medium sub rounded to round gravel, fine grained I I 1| |DCP @ Surface i
sand, contains rootlets RN 4,16, 14, 19/100mm,
ptom| St 15/50mm, 10/20mm, R
Vet | ] b
[l
0.35m [ ]
Silty CLAY with Sand and Gravel, hard, dry to slightly moist, brown, fine (. i
sub rounded gravel, fine grained sand, medium plasticity [
e Hg =
0.60m Ll i
Dry layer @ 0.6 - 2.4m 11
[l e
[l
[l ]
[l i
[l
E).OOm 10— [ 1
110m } } } } 1
[ i
. DCP @ 1.2m
30, 32
[l b
. w | P |
§ [l
= [1.50m | I I O O _
g ooz 15 Ll
1.601
@ " T
3 RN
5 RN 1
[l
[l E
[l
[l ]
2.00m 20— Ll _
D ’ [l
2.10m ‘ ‘ ‘ ‘ ]
[l
[l ]
[l i
[l
2.40m L] ]
Sandy Gravelly CLAY, moist to wet, grey mottled brown, fine to coarse RN
25— sub rounded to round gravel, fine to medium grained sand BRE ]
2.60m (. i
P [l
2.70m
b [l b
- wow | || ;
\ i [l i
| RN
> 30 RN .
=) [l
3] - =
w C) [l
2 3.20m I
3 Testbore TB 003 Terminated at 3.20 m [
5
| g 7] Target depth [ T
i [l i
[l
35 [
PHOTOGRAPHS
NOTES [] ves X no
CLASSIFICATION SYMBOLS & CONSISTENCY/
METHOD PEJ;IETRAT;ON SAMPLES & FIELD TESTS SOIL DESCRIPTION RELATIVE DENSITY
N Natural Exposure _— No Resistance U50 - Undisturbed Sample Based on Unified \S/S - \S/e;ky Soft
E  Existing Excavation 50 mm diameter Classification System E B Fi?m
BH Backhoe Bucket D - Disturbed Sample st - Stiff
B Bulldozer Blade B - BukDisturbed Sample MOISTURE VSt - Very Stiff
R Ripper WATER MC - Moisture Content D - Dry H - Hard
HP - Hand Penetrometer (UCS kPa) M - Moist \L/L - \L/;?;Ie_oose
Level on Date shown - - P- -
SUPPORT VS - Vane Shear, P-Peak, W - Wet MD - Medium Dense
T Timbering »— | water inflow R—Remoud.ed (uncorrected kPa) D _Dense
g water outflow PBT - Plate Bearing Test VD - Very Dense
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See Explanatory Notes for
details of abbreviations
& basis of descriptions.
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TESTBORE LOG

CLIENT : Stevens Holdings Pty. Ltd.

PROJECT : Preliminary Acid Sulphate Assessment
LOCATION : Rafferty's Resort

PIT NO : TB 004

FILE/JOB NO : GS 577
SHEET : 1 OF 1
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TESTBORE_LOG GS_577_RAFFERTYS_RESORT_CAM

g GEOTECHSOLUTIONS

EQUIPMENT TYPE : Kobelco 5t Excavator METHOD : 300mm spiral flighted auger
DATE EXCAVATED : 22/01/10 LOGGED BY : GM/ZzO CHECKED BY :
POSITION : For location of test bores see Drawing 1
DRILLING MATERIAL
3 g | =2 & 20 )
£ 'no_: & | 29 53 MATERIAL DESCRIPTION 4 2 E%E olif STRUCTURE
£ et g E T g Soil Type, Colour, Plasticity or Particle Characteristic % Slas< 2 Z EE & Other Observations
z S| 3" <§( z é’ b Secondary and Minor Components g 5 QI&JE I‘élpa
w o » | e «w < o6 o ol s
>wu T o w 3} o 2:8¢
ES-E01 - 0.05m TOPSOIL, Sandy Clayey SILT with Gravel, hard, slightly moist, brown, DtoM] H Pt Well grassed @ Surface
0.10m fine to medium sub rounded to round gravel, fine grained sand, contains I I I | |DCP @ Surface
minor rootlets L1y | || |15/100mm, 15/50mm, R
Sandy Gravelly §i|ty CLAY, hard, dry to slightly moist, brown mottled ) RN i
orange brown, fine to coarse sub rounded gravel, fine to medium grained
sand, medium plasticity [
[l
DtoM } } } } T
0.50m L ]
ES-E02 Increase in Sand and Gravel content @ 0.5m Pl foep @ 0.5m
0.60m H| Tl |22R i
[
[l e
0.80m Lo ]
Sandy CLAY, slightly moist to moist, grey mottled orange brown, fine Pl
grained sand 1] i
d o i
ES-E03 ‘ ‘ ‘ ‘
1.10m 1.10m
Testbore TB 004 Terminated at 1.10 m P
7] Target depth } } } } ]
b [l b
[l
] [l ]
15 RN |
[l
b [l b
| RN 1
[l
E [l E
[l
7 [l ]
2o RN |
[l
E [l E
[l
] [l ]
i [l i
[l
E [l E
[l
257 RN 7
i [l i
[l
b [l b
| RN 1
[l
i [l i
[l
3.0 [l ]
] R |
[l
e [l e
[l
] [l ]
i [l i
[l
35 [
B ] v =
CLASSIFICATION SYMBOLS & CONSISTENCY/
METHOD PEJ;IETRAT;ON SAMPLES & FIELD TESTS SOIL DESCRIPTION RELATIVE DENSITY
N Natural Exposure _—— No Resistance U50 - Undisturbed Sample Based on Unified \S/S - \S/e;ky Soft
E  Existing Excavation 50 mm diameter Classification System F : Fi?m
BH Backhoe Bucket D - Disturbed Sample St - Stiff
B Bulldozer Blade B - BulkDisturbed Sample MOISTURE VSt - Very Stiff
R Ripper WATER MC - Moisture Content D - Dry H - Hard
HP - Hand Penetrometer (UCS kPa) M - Moist \L/L :\L/;?;Ie_oose
| supporr Level on Date shown VS - Vane Shear, P-Peak, W - Wet MD - Medium Dense
T Timbering »— | water inflow R—Remoud.ed (uncorrected kPa) D - Dense
— | water outflow PBT - Plate Bearing Test VD - Very Dense
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See Explanatory Notes for
details of abbreviations
& basis of descriptions.
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CLIENT
PROJECT

: Stevens Holdings Pty. Ltd.
: Preliminary Acid Sulphate Assessment

LOCATION : Rafferty's Resort

TESTBORE LOG

PIT NO : TB 005

FILE/JOB NO : GS 577
SHEET : 1 OF 1

EQUIPMENT TYPE : Kobelco 5t Excavator

METHOD : 300mm spiral flighted auger
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TESTBORE_LOG GS_577_RAFFERTYS_RESORT_CAM

g GEOTECHSOLUTIONS

DATE EXCAVATED : 22/01/10 LOGGED BY : GM/ZzO CHECKED BY :
POSITION : For location of test bores see Drawing 1
DRILLING MATERIAL
g i ”& T 5 z o] 2
£ 'no_: gg 2 f %O 53 ‘ MATERIAL DESCRIPTION N g )i ggﬁ STRUCTURE
5 & %5 Tn E Z 9 % E Soil Type, Colour, PIastl(:lty or Particle Characteristic E % 33% §E§ & Other Observations
E a 3~ Eﬁ o % 8o Secondary and Minor Components g 8 2uy s
Yz 5 | oz | ° 3 S |sggs
0.0 ; 0.07m TOPSOIL, Sandy Clayey SILT with Gravel, hard, dry, brown, fine to poM| vst | | T T T [\yel grassed @ Surface
0.10m i medium sub rounded to round gravel, fine grained sand, contains minor I 11| |DCP @ Surface i
ES-E04 rootlets | ] || |®.15 24,22/100mm,
0.20m i Sandy Silty Gravelly CLAY, hard, §Iight|y moist, brown, fine to medium L] 15/50mm, R i
sub rounded gravel, medium plasticity BRE
1 [l 1
i [l E
0.50m Ll
eseosa | 007 MopH N
EO05DP (.
0.60m B R B
e [l e
[l
] [l ]
i [l i
0.95m Ll
1.00m 1.0— Sanc_jy CLAY with Gravel, slightly moist, mottled orange and grey, fine to [ —}
ES-E06 medium sub rounded gravel, fine to medium grained sand M BN
1.10m 1.10m
Testbore TB 005 Terminated at 1.10 m P
7] Target depth } } } } ]
b [l b
[l
] [l ]
15 R a
[l
b [l b
1 NN 1
[l
E [l E
[l
7 [l ]
o RN _
[l
E [l E
[l
] [l ]
i [l i
[l
E [l E
[l
257 RN 7
i [l i
[l
b [l b
| RN 1
[l
i [l i
[l
3.0 [l ]
| R |
[l
e [l e
[l
] [l ]
i [l i
[l
35 [
R [ ves =
CLASSIFICATION SYMBOLS & CONSISTENCY/
METHOD PEJ;IETRAT;ON SAMPLES & FIELD TESTS SOIL DESCRIPTION RELATIVE DENSITY
N Natural Exposure _—— No Resistance U50 - Undisturbed Sample Based on Unified \S/S - \S/e;ky Soft
E  Existing Excavation 50 mm diameter Classification System F : Fi?m
BH Backhoe Bucket D - Disturbed Sample St - Stiff
B Bulldozer Blade B - BukDisturbed Sample MOISTURE VSt - Very Stiff
R Ripper WATER MC - Moisture Content D - Dry H - Hard
HP - Hand Penetrometer (UCS kPa) M - Moist \L/L :\L/;?;Ie_oose
| supporr Level on Date shown VS - Vane Shear, P-Peak, W - Wet MD - Medium Dense
T Timbering »— | water inflow R—Remoud.ed (uncorrected kPa) D - Dense
— | water outflow PBT - Plate Bearing Test VD - Very Dense
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See Explanatory Notes for
details of abbreviations
& basis of descriptions.
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CLIENT
PROJECT

: Stevens Holdings Pty. Ltd.
: Preliminary Acid Sulphate Assessment

LOCATION : Rafferty's Resort

TESTBORE LOG

PIT NO : TB 006

FILE/JOB NO : GS 577
SHEET : 1 OF 1

EQUIPMENT TYPE : Kobelco 5t Excavator

METHOD : 300mm spiral flighted auger
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TESTBORE_LOG GS_577_RAFFERTYS_RESORT_CAM

g GEOTECHSOLUTIONS

DATE EXCAVATED : 22/01/10 LOGGED BY : GM/ZzO CHECKED BY :
POSITION : For location of test bores see Drawing 1
DRILLING MATERIAL
g i o & s 5 z 6 2
£ 'no_: gg 2 f 53 ‘ MATERIAL DESCRIPTION N g )i ggﬁ STRUCTURE
5 & %5 Tn E % E Soil Type, Colour, PIastl(:lty or Particle Characteristic E % g < %’ <I( o g & Other Observations
z S| 3" Ed o 8o Secondary and Minor Components g 5 ZI&JE Pa
w o 0|z «w a < o5 o c'e o
S wuw T o w 00 3} o 2:8¢
- TOPSOIL, Sandy Sandy Gravelly CLAY, very stiff to hard, dry to slightly FTTT Well grassed @ Surface
0.10m moist, brown, fine to coarse sub rounded to round gravel, fine grained I 11| |DCP @ Surface
ES-E07 sand, contains rootlets DtoM VS'_: to RN 9, 14, 20, 18, 14, 15, 16,
0.20m BN 20, 30, 35 ]
0.25m
Sandy Silty Gravelly CLAY, hard, slightly moist, brown to orange brown, Pl u
fine to medium sub rounded gravel [
[l i
0.50m L
ES-E08 05 . 7]
0.60m Ll i
Mo H T
[l e
[l
[l ]
[l i
[l
1.00m 10 1.00m RN ]
ES-E09 Sandy CLAY with Gravel, hard, slightly moist, orange brown speckled L]
1.10m brown/white/grey, fine sub rounded gravel M H REN i
1.20m L]
Testbore TB 006 Terminated at 1.20 m (.
T Target depth } } } } T
] [l ]
15 R ]
[l
b [l b
| RN ]
[l
i [l -
[l
7 [l b
2o RN _
[l
- [l E
[l
] [l ]
i [l i
[l
B [l k
[l
257 NN T
i [l i
[l
b [l b
| NN |
[l
i [l E
[l
3.0 [l N
1 RN 1
[l
E [l e
[l
b [l ]
| R i
[l
35 [
Notes e [ ves X wo
CLASSIFICATION SYMBOLS & CONSISTENCY/
METHOD PEJ;IETRAT;ON SAMPLES & FIELD TESTS SOIL DESCRIPTION RELATIVE DENSITY
N Natural Exposure _—— No Resistance U50 - Undisturbed Sample Based on Unified \S/S - \S/e;ky Soft
E  Existing Excavation 50 mm diameter Classification System E : Fi?m
BH Backhoe Bucket D - Disturbed Sample St - Stiff
B Bulldozer Blade B - BukDisturbed Sample MOISTURE Vst - Very Stiff
R Ripper WATER MC - Moisture Content D - Dry H - Hard
HP - Hand Penetrometer (UCS kPa) M - Moist \I_/L :\L/g(?;léoose
| supporr Level on Date shown VS - Vane Shear, P-Peak, W - Wet MD - Medium Dense
T Timbering »— | water inflow R—Remoud.ed (uncorrected kPa) D _Dense
— | water outflow PBT - Plate Bearing Test VD - Very Dense
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See Explanatory Notes for
details of abbreviations
& basis of descriptions.
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CLIENT
PROJECT

: Stevens Holdings Pty. Ltd.
: Preliminary Acid Sulphate Assessment

LOCATION : Rafferty's Resort

TESTBORE LOG

PIT NO : TB 007

FILE/JOB NO : GS 577
SHEET : 1 OF 1

EQUIPMENT TYPE : Kobelco 5t Excavator

METHOD : 300mm spiral flighted auger
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TESTBORE_LOG GS_577_RAFFERTYS_RESORT_CAM

g GEOTECHSOLUTIONS

DATE EXCAVATED : 22/01/10 LOGGED BY : GM/ZzO CHECKED BY :
POSITION : For location of test bores see Drawing 1
DRILLING MATERIAL
z © o3 & —_ 5 E-) g
% El%.| 02 | E[8 o 53 MATERIAL DESCRIPTION 28 82E o i STRUCTURE
& e gg z E E Z S |z < Soil Type, Colour, Plasticity or Particle Characteristic % g o E 9 ZZL & Other Observations
z S |38 <§( o I % 25 Secondary and Minor Components g 512 I 4 I‘élPaE
& 0| g w a < [s3re}
Swux ° ST P o 3 ggsgs
g%sEnP ' 0.05m FILL, Sandy Silty Gravelly CLAY, dry to slightly moist, brown DtoM FrT Well grassed @ Surface
22— - FILL, CLAY with Gravel, dry to slightly moist, brown [ 5’5%@;’43111306 -
020m ] Dlom R |
ES-E118&
E110P 0.30m [l
I— Testbore TB 007 Terminated at 0.30 m T
7] Target depth } } } } ]
0.5 Ll 7
| RN 1
Ll
- Ll -
Ll
] Ll ]
i Ll i
Ll
1.0 [l —
Ll
] Ll ]
i Ll |
Ll
b Ll b
Ll
] Ll ]
15 RRN _
Ll
b Ll b
| RN |
Ll
E Ll E
Ll
7 Ll ]
Ll
20 BER
e Ll e
Ll
] Ll ]
i Ll i
Ll
E Ll E
Ll
257 RN 7
i Ll i
Ll
b Ll b
| ERR |
Ll
i Ll i
Ll
3.0 Ll 7
| RN 1
Ll
- Ll -
Ll
] Ll ]
i Ll i
Ll
35 L1l
T ) e 5 v
CLASSIFICATION SYMBOLS & CONSISTENCY/
METHOD PE;IETﬁTéON SAMPLES & .FIELD TESTS SOIL DESCRIPTION RELATIVE DENSITY
N Natural Exposure 1 No Resistance U50 - Undisturbed Sample Based on Unified \S/S :\S/e;ty Soft
E  Existing Excavation 50 mm diameter Classification System = ) Fi?m
BH Backhoe Bucket D - Disturbed Sample St - Stiff
B Bulldozer Blade B - BukDisturbed Sample MOISTURE Vst - Very Stiff
R Ripper WATER MC - Moisture Content D - Dry H - Hard
HP - Hand Penetrometer (UCS kPa) M - Moist \L/L :\L/;?;Ie_oose
| supporr Level on Date shown VS - Vane Shear, P-Peak, W - Wet MD - Medium Dense
T Timbering »— | water inflow R—Remoud.ed (uncorrected kPa) D - Dense
— | water outflow PBT - Plate Bearing Test VD - Very Dense

GEOTECH_SOLUTIONS_00 LIBRARY.GLB Lo

See Explanatory Notes for
details of abbreviations
& basis of descriptions.
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CLIENT : Stevens Holdings Pty. Ltd.
PROJECT : Site Classification
LOCATION : Rafferty's Resort

TESTPIT LOG

HOLENO : TP 101
PROJECT REF : GS 577
SHEET : 1 OF 1

EQUIPMENT TYPE : 5t Excavator

METHOD : 400 mm bucket

gFile>> 25/10/2011 12:26 8.30.002

g GS_

DATE EXCAVATED : 22/09/11 LOGGED BY : GM CHECKED BY :
LOCATION : See Drawing for location
[ 1) z ~_T — .
& i El¢ EJ MATERIAL DESCRIPTION 2 QEQ z D?_fﬁa
Eg u E E E 8 S 2 Soil Type, colour, plasticity or part!cle.characteristic .5 ; E%E 58 E%E% STRUCTURE'
Zi % s o é 2 |z 5 Rock Type, cok_)ur,graln size g = gsg Dg EE & Other Observations
) gu_J g 0] < Secondary and minor components = ugi 558 =3 I
O L &) 4 ~| 2R8¢
00 FILL -TOPSOIL,Sandy Clayey SILT, dark brown/ black, fine grained sand, FTT
with trace of fine to medium grained subrounded to rounded gravel, 1
D St 4 1
] [T )
016m L1l
FILL- Sandy CLAY, medium plasticity, brown, fine to medium grained ]
i sand, trace of fine to medium grained rounded to subrounded gravel BER i
1
[T
[T
] B )
[T
5 011
) [T )
(I
0.50m LErd
o 0.5 N =
2000
MtoW | FtosSt L
1 L 1
[T
[
1 [T 1
[ R
3 RN
H 1 LT 1
5 N
2 [T
1 1l 1
[T
nl L
1.00m 10 1.00m NER |
FILL- Gravelly Sand , fine to coarse, grey, moist (Bottom ASH) NER
[T
. [T .
o
[T
. Ll .
[T
M [SttoVSt RN
. [T .
[T
[T
. [T .
[T
[T
15 1.50m Pl _
W Gra\{ellySandy CLAY, medium plasticity,_grey mottl_ed brown, fine to o
medium subrounded to rounded gravel, fine to medium grained sand R
. / M |sttovst FEod .
[T
/)é BEN
1.70m [
Testpit TP 101 terminated at 1.70 m o
[T
] L i
[T
[T
i [T i
[T
[T
20 L1l
WATER / MOISTURE SAMPLES & FIELD TESTS CONSISTENCY RELATIVE DENSITY ROCK STRENGTH ROCK WEATHERING
D - Dry U - Undisturbed Sample VS - Very Soft VL - VerylLoose EL - Extremely low RS - Residual soil
M - Moist D - Disturbed Sample S - Soft L - Loose VL - Verylow XW - Extremely weathered
W - Wet ES - Environmental sample F - Firm MD - Medium Dense L - Low DW - Distinctly weathered
OMC - Optimum MC B - Buk Disturbed Sample St - Stif D - Dense Mo M@f]'”m SW - Slightly weathered
PL - Plastic Limit SPT - Standard Penetration Test VSt - Very Stiff VD - VeryDense VH - Very high FR - Freshrock
P—  Waterinflow HP - Hand/Pocket Penetrometer H - Hard EH - Extremely high

See Explanatory Notes for
details of abbreviations
& basis of descriptions.
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CLIENT : Stevens Holdings Pty. Ltd.
PROJECT : Site Classification
LOCATION : Rafferty's Resort

TESTPIT LOG

HOLE NO : TP 102
PROJECT REF : GS 577
SHEET : 1 OF 1

EQUIPMENT TYPE : 5t Excavator

METHOD : 400 mm bucket

DATE EXCAVATED : 22/09/11 LOGGED BY : GM

CHECKED BY :

LOCATION : See Drawing for location

gFile>> 25/10/2011 12:26 8.30.002

g G

' 1) z ~_T o '
£ oh | Ele EJ MATERIAL DESCRIPTION 32 QEQ ol o?_:ﬁa
Eg = z Eg g 8 Soil Type, colour, plasticity or particle characteristic gé E%E 53 E%E% STRUCTURE
Zi %9 o éJ @ 3 Rock Type, cok_)ur,graln size gz %Qg ge EE & Other Observations
e} o w 0] e 0 Secondary and minor components sS4y | 2gd |2Y
g | 3T |8 3 8% | Flsgss
00 TOPSOIL, Sandy Clayey SILT, dark brown/ black, fine grained sand, trace FTT
of fine to medium subrounded to rounded gravel 1
D F 200
[T )
o.15m RN
Gra\{ellySandy CLAY, medium plasticity, grey mottled brown, fine to ]
medium grained sand, trace of fine to medium subrounded to rounded i
gravel 4 } } } }
[T
Mto W |Stto VSt } } } }
o 1
[T )
(I
o50m N 1
Gravelly SAND, fine to medium grained sand, grey, fine to medium 10 Ll
subrounded to rounded gravel [
M |VSttoH — } } } } E
[T
-
RN _
a2 Sandy CLAY, medium plasticity, grey mottled brown, fine to medium
% grained sand, with fine to medium subrounded to rounded gravel L } } } }
z
[T 1
Z1
[T
1l 1
[T
SRR |
e RN
[T
M |Sttovst [ :
T
[T
Ll .
[T
e | 1111
[T .
[T
o rr
[T .
| [T
[T
| 1.50m 1.50m [
Testpit TP 102 terminated at 1.50 m o
[T
‘ . [T i
[T
[T
! 1 N |
[T
‘ [T
] L i
‘ [T
| N
i [T i
[T
| [T
20 L 11|
WATER / MOISTURE SAMPLES & FIELD TESTS CONSISTENCY RELATIVE DENSITY ROCK STRENGTH ROCK WEATHERING
D - Dry U - Undisturbed Sample VS - Very Soft VL - VeryLoose EL - Extremely low RS - Residual soil
M - Moist D - Disturbed Sample S - Soft L - Loose VL - Verylow XW - Extremely weathered
| w - Wwet ES - Environmental sample F - Firm MD - Medium Dense L - Low DW - Distinctly weathered
OMC - Optimum MC B - Buk Disturbed Sample St - Stif D - Dense Mo M@f]'”m SW - Slightly weathered
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P.O Box 4224, Edgeworth 2285
Unit 4/5 Arunga Dr, Beresfield 2322
[P]10249 494300

[F] 0249 660485
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Perth Sand Penetrometer Report

Client:
Address:

Job Number:
Project:
Location

Stevens Holdings Pty Ltd

PO Box 3171 ERINA NSW 2250
GS 577

Stage 1 Raffertys Resort

Cams Wharf

Report Number:

Date Tested:
Report Date:
Test Method:

Report GS577-1

22.09.2011
25.10.2011
AS1289 6.3.2

Test ID:

DCP1 DCP2 DCP3 DCP4

Test Number:

Retest of:

Location

See Dtawing GS577-004-1

Depth (m):
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2.85-3.00

Laboratory Location: Beresfield

NATA Accreditation Number: 15689

This document is issued in accordance with NATA's
accreditation requirements. The results of the tests,
calibrations, and /or measurements included in this
document are traceable to Australian/National
standards.

Approved Signatory

1.G.Piper

Form Number
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