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Lot 6 DP244030 & Lot 9 DP250425 Diamond Beach Road, Diamond Beach

1 INTRODUCTION

1.1 General

This report presents the results of a Stage 1 Preliminary Environmental Site Assessment (PESA)
carried out by Coffey Geotechnics Pty Ltd (Coffey) for Orogen Pty Ltd at Lot 6 DP244030 and Lot 9
DP250425 Diamond Beach Road, Diamond Beach, as shown in Figure 1.

The site is irregular in shape and is bound to the west by Diamond Beach Road, residential properties
of the north, Hallidays Point Primary School to the south and a caravan park and the Pacific Ocean to
the east. The site occupies an approximate area of 10.5 hectares and is Zone 2(al), Residential.

The purpose of the investigations was to alert the parties involved in the project to the environmental
issues at this site and provide data in a format that will assess capability / suitability of the land for
urban uses.

1.2 Objectives and Scope of Work
The objectives of the work were to provide an assessment of the following:

e Potentially contaminating activities that are currently being performed on the site and that may have
been performed on the site in the past;

e Preliminary assessment of site contamination;
o Need for further investigations.

e Suitability for future subdivision usage with regard to potential human health and environmental
impacts of soil contamination.

¢ Risks associated with slope instability;

e Erosion characteristics and susceptibility to erosion;

e Presence of Acid sulphate soils (ASS);

e General foundation conditions;

e Preliminary Site Classification as per AS 2870;

e Excavatability and presence of rock;

e General pavement subgrade and road construction conditions.
e Drainage and water table depth;

The Preliminary Environmental Site Assessment meets the requirements of a Stage 1 Preliminary
Environmental Site Assessment (PESA) as detailed in the NSW EPA Guidelines for Consultants
Reporting on Contaminated Sites.

The work was carried out in accordance with the following guidelines:

e NSW EPA Guidelines for Consultants Reporting on Contaminated Sites, 1997;

e NSW EPA Guidelines for the NSW Site Auditor Scheme, 1998;

e NEPM Guideline on Investigation levels for Soil & Groundwater, December, 1999;
e NSW EPA Guidelines for Assessing and Managing Service Station Sites, 1994; and
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Lot 6 DP244030 & Lot 9 DP250425 Diamond Beach Road, Diamond Beach

e NSW EPA Environmental Guidelines: Assessment, Classification and Management of Liquid and
Non-Liquid Wastes.

2 SITE IDENTIFICATION

2.1 Location and Setting

The site is located to the east of Diamond Beach Road, south of its intersection with Edgewater Drive.
At the time of the field work it was densely vegetated with paper bark trees over three quarters of the
site and an abandoned single storey weather board house in poor condition was present in the cleared
area in the west of the site. The site was accessed from Diamond Beach Road, on the western frontage
of the site. We understand that approximately 85 residential lots with associated access roads are
proposed for the site. The site has a total area of approximate of 11.1ha.

The site is located in a region of gently to moderately undulating topography, situated on the upper
convex slopes to mid and lower concave slopes of an east facing hill that breaks in the north east of the
site to a flat coastal sand plain, draining to the east. Over the majority of the site the land surface has an
overall slope of 15° from west to east with elevations ranging from 27m AHD at the western boundary to
5m AHD in the centre of an intermittent drainage line before gradually rising up towards sand dunes
present on the eastern boundary of the site that have a maximum elevation of 9m AHD.

The western part of the site is used for grazing horses. To the east, the slopes on the lower half of the
site are densely vegetated which restricted access at the time of the investigation.

Surface drainage appears to be predominantly by way of overland flow following the natural contours of
the land towards the intermittent drainage line that flows north. Infiltration would occur in the east of the
site where surface sands are present. An earth embankment dam was present mid slope on the
property, surrounded by trees and was full at the time of the investigation.

Trafficability at the time of the investigation was only possible by tracked excavator due to soft ground
conditions in the low lying area of the site and the stands of thick vegetation.

2.2 Current Surrounding Land Use
Surrounding land uses include:

e Hallidays Point Primary School on the southern boundary of the property;

An existing caravan park to the east and south east of the site;

Diamond Beach Road on the western boundary;
¢ Rural residential subdivisions along Edgewater Drive to the north and;

Diamond Beach bounds the east of the site.

2.3 Local Geology

The site is underlain by weathered siltstone and sandstone covered by residual clayey soils on the
elevated slope in the west of the site with shallow colluvial/alluvial clays in the depression in the centre
of the site, with aeolian sands to the east of the depression. An approximate boundary between these
terrain units is delineated on Figure 1.
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Lot 6 DP244030 & Lot 9 DP250425 Diamond Beach Road, Diamond Beach

2.4 Local Hydrogeology
A groundwater bore search indicated that no licensed bore is located on the site, or near to the site.

Regional groundwater flow in the vicinity of the site would be expected to flow in a similar direction to
the slope of the hills towards the east.

One small farm dam is located at the approximate centre of the site, close to the bottom of the east
facing slope and appears to be recharged by the collection of water from overland flow.

3 POTENTIAL FOR SITE CONTAMINATION

3.1 Scope
The site history study undertaken by Coffey included:
e A site visit by a Coffey Principal Engineering Geologist and Senior Technical Officer;
e Areview of previous site ownership (Title Search);
e Areview of historical aerial photography over the past 30 years
e Areview of EPA notices under the Contaminated Land Management Act (1997);

e Areview of published information related to soils geology, hydrogeology and also a groundwater
bore search of the site.

3.2 Site Visit

A Coffey Principal Engineering Geologist visited the site on 28 August 2008. Observations made during
the site visits are summarised below. The main features of the site were as follows:

e A former dwelling near the western boundary of the site.
e A sewer main crosses the eastern half of the site, in a north-south direction;

e Isolated piles of dumped rubbish, bulky household waste, minor building rubble and former farm
equipment were observed in isolated locations on the site.

3.3 Titles Search

A list of past registered proprietors and lessors of the site was obtained from the Land Titles Office. The
current title details and cadastral plan are included in Appendix A.

The title history search for Lot 6 DP 244030 revealed the following:

e Between 1910 and 1948 the property was Crown Land held as Conditional Purchase Lease
before passing onto the Rural Bank of New South Wales from 1948 to 1951.

e Between 1951 to 1971 the property was owned by various farmers.
e From 1971 to 2004 the property has had three groups of owners.

e In 2004 the property was purchased by its current owner Machiko Pty Ltd.
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Lot 6 DP244030 & Lot 9 DP250425 Diamond Beach Road, Diamond Beach

3.4 Aerial Photograph Review

Aerial Photographs of the site were purchased from the Department of Land and Water Conservation
and reviewed by a Coffey Geologist. The results of the assessment are summarised in Table 1.

TABLE 1 - AERIAL PHOTOGRAPH REVIEW

Year Site Surrounding Land

1952 | Cottage visible with densely wooded Road alignment separates cottage from larger
area to north, east and south of site. grouping of buildings to the west which appear to be
associated with surrounding farm land

1963 | As above. Land appears cleared in future caravan park area to
east of site and area to south of site, behind future
school site has been cleared and subdivision road
alignment is proceeding.

1980 | As above. Caravan park appears to be under construction and
subdivision has approximately twenty houses
constructed along road alignment. School site
appears to have structure on it.

1991 | Cottage still visible with little Caravan park clearly developed and subdivision
disturbance to trees on site. Sheds increasing in size. School site only has one structure
have been erected to east of cottage. | on it in photo. Area to the north of the site is showing
signs development, possibly resort. Building directly
to west of site are removed and semi rural
development of western area appears to be taking
place.

2003 | As above. Caravan park has increased in size and subdivision
has also increased in size. School site has been
developed and now has large school building visible.
Area to west of site has increased development size
with more complex infrastructure and increased
density of housing. Road alignment for subdivision to
north of site appears in photo.

2006 | As above. Caravan park has increased in size and subdivision
has also increased in size. School site remains
developed. Area to west of site continues to grow
with increased development size and more complex
infrastructure. Subdivision to north of site has been
developed with six dwelling appearing in the photo.

35 NSW EPA Records

A check with the NSW EPA website (www.environment.nsw.gov.au) revealed that no notices have been
issued on the site under the Contaminated Land Management Act (1997).
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3.6 Potential Areas and Chemicals of Concern

Based on the site walkover and the site history assessment, the main visible potential contamination
sources on the Site are outlined in Table 2 below.

TABLE 2 - SUMMARY OF AREAS OF CONCERN AND CHEMICALS OF CONCERN

DESCRIPTION LIKELIHOOD OF
AREA OF OF CONTAMINATION
CONCERN POTENTIALLY CoCs* (BASED ON SITE COMMENTS
CONTAMINATING HISTORY STUDY
ACTIVITY ONLY)**
1 Residence Minor storage of Asbestos High Minor fuels oils or
pesticides
2. Paddocks Use of agricultural | Herbicides Low
chemicals for
pasture
improvement
NOTE:

*CoC - Chemicals of Concern

** |t is important to note that this is not an assessment of the financial risk associated with the AEC in the
event contamination is detected, but a qualitative assessment of the potential for contamination being
detected at the potential AEC based on the site history study.

Heavy Metals - Arsenic, Cadmium, Chromium, Copper, Lead, Mercury, Nickel and Zinc

BTEX - Benzene, Toluene, Ethylbenzene and Xylene, TPH - Total Petroleum Hydrocarbons

PAH — Polycyclic Aromatic Hydrocarbons

OC/OPP — Organochlorine and Organophosphorus Pesticides

3.7 Conclusions from Environmental Site Assessment

Based on the site walkover and the site history assessment, it is considered that the majority of the site
was used in the past for general grazing, and there has not been significant change to the site since
1965. Itis considered unlikely, based on the available information, that the site would contain
contamination likely to impact on potential future residential usage.

There are some areas of environmental concern as outlined in Table 2, with the main areas of concern
being due to minor storage and use of farm chemicals near the residence and possible spraying of
pesticides and herbicides around the site.

In these areas there is a potential for localised soil contamination exceeding the residential guidelines
(NEHF F) from the NSW DEC (2006) Guidelines for the NSW Site Auditor Scheme, although such
contamination would be considered highly unlikely given the site conditions and usage observed.

It is further recommended that a hazardous building survey is carried out prior to any proposed building
demolition to assess the building materials. Should asbestos be present then a suitably qualified
demolition contractor, experienced in asbestos removal and disposal, should be engaged to carry out
the work.
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Lot 6 DP244030 & Lot 9 DP250425 Diamond Beach Road, Diamond Beach

4 FIELD INVESTIGATIONS
Investigation of subsurface conditions involved the following:

e Drilling three boreholes using a 4WD mounted drilling rig. Temporary standpipe piezometers
were installed in each of the boreholes to allow monitoring of groundwater levels and testing of
in situ permeability;

e Ten test pits excavated using a tracked mini-excavator. These test pits were sampled and
logged by a Senior Geotechnician.

Engineering logs of the boreholes and test pits are presented in Appendix B together with explanation
sheets defining the term and symbols used in their preparation. The locations of the investigations are
shown on Figure 1. They were located by measuring relative to features shown on the site plan
provided.

5 SITE CONDITIONS

5.1 Geotechnical Terrain Units

The proposed development site has been divided into three geotechnical terrain units based on the
subsurface investigation and likely surface and subsurface conditions. The classification into
geotechnical units is based on the extent that conditions will impact on potential development. The
geotechnical units are described below and delineated over the site in Figure 1.

e Terrain Unit A — Well structured clays underlain by slightly weathered silty sandstone are
located on the mid to upper slopes and covers the majority of the site.

e Terrain Unit B — Alluvial plain, with some low lying areas in the east of the site.

e Terrain Unit C — Aeolian Sand dunes.

5.1.1 Terrain A

Is situated on the moderately undulating ridge and upper slopes along the western boundary down to
the mid and lower slopes, with surface slopes of between 10° and 15°, and elevations of between 5m
and 26m.

Investigations revealed a profile of approximately 0.3m of hard silty topsoil, overlying well structured
hard residual clays to approximate depths of 2.5m on the lower slope, which decrease in depth up slope
to depths of approximately 0.8m in the west of the site, overlying extremely weathered silty sandstone.
Surface soils appear well structured and drained. Minor erosion was noticed in areas of poor grass
cover.

Terrain A is vegetated mostly by mature trees with improved pasture grass. Trafficability of this terrain
unit was poor due to thick vegetation.

5.1.2 Terrain B

Terrain B is situated on the alluvial plains to the east of the site below the 5.5m RL contour.
Investigations revealed colluvial clay soils overlying alluvial clays with lenses of aeolian sands that have
blown over from adjacent sand dunes to the east. Groundwater inflow was observed at the interface of
the clay and sand horizons. Vegetation present comprised swamp forest species, including paper barks
which are indicative of poor drainage. Trafficability of this terrain was poor or non-trafficable due to soft
ground conditions and thick vegetation.
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Lot 6 DP244030 & Lot 9 DP250425 Diamond Beach Road, Diamond Beach

5.1.3 Terrain C

Terrain C consists of aeolian sand dunes and is situated in the east of the site as interpreted from the
available aerial photographs. Site access was restricted by thick vegetation.

5.2 Subsurface Conditions

A summary of the soil types encountered over the site is presented in Tables 3 and 4.

TABLE 3 - SUMMARY OF SOIL TYPES ENCOUNTERED

GEOLOGICAL
UNIT SOIL/ROCK TYPE MATERIAL DESCRIPTION
SILT and CLAY , low to medium plasticity, brown/grey, some
UNIT 1 TOPSOIL . i . .
organics (rootlets), trace fine grained sand, hard consistency
CLAY, medium to high plasticity, pale brown/brown, trace
UNIT 2A COLLUVIAL organics (rootlets) and fine grained sub-angular gravel, very stiff
consistency
CLAY, medium to high plasticity, pale grey with red and pale
UNIT 2B COLLUVIAL brown mottling ,some fine grained sand, trace organics (rootlets)
and low plasticity silt, very stiff consistency
Sandy CLAY, low to medium plasticity, grey, trace low plasticit
UNIT 3A ALLUVIAL ) y . P ) Y g_ y P y
silt and organics (rootlets), very stiff consistency
Clayey SAND, fine to medium grained, pale brown/yellow, some
UNIT 3B ALLUVIAL . .
low plasticity silt, medium dense
CLAY, medium to high plasticity, grey/blue, some fine grained
UNIT 3C ALLUVIAL ) )
sand, very stiff consistency
SAND, fine to medium grained, dark brown, trace of organics
UNIT 3D ALLUVIAL . .
(roots) and medium shell grit
CLAY, high plasticity, orange/red with grey mottling, some fine
UNIT 4A RESIDUAL grained sub-rounded gravel, trace organics (rootlets) and low
plasticity silt, hard consistency
CLAY, high plasticity, pale grey, trace fine grained sub angular
UNIT 4B RESIDUAL gnp y 'p . arey . g 9
gravel and low plasticity silt, very stiff consistency
Silty SANDSTONE, medium grained, pale grey with
HIGHLY WEATHERED . .
UNIT 5 orange/brown and green mottling, 3mm low plasticity clay and

SILTY SANDSTONE

silt unfiled seams, bedding plane 65° low to very low strength
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Lot 6 DP244030 & Lot 9 DP250425 Diamond Beach Road, Diamond Beach

TABLE 4 — SOIL TYPES AT TEST PIT LOCATIONS (Depths in Metres)

LOCATION UNIT 1A UNIT 2A UNIT 2B UNIT 3A UNIT 3B UNIT 3C UNIT 3D UNIT 4A UNIT 4B UNIT 5 GROUND
TOPSOIL | COLLUVIAL | COLLUVIAL | ALLUVIAL ALLUVIAL ALLUVIAL | ALLUVIAL RESIDUAL RESIDUAL HIGHLY WATER
CLAY CLAY SANDY CLAYEY CLAY SAND CLAY CLAY WEATHERED
CLAY SAND SANDSTONE
Terrain A
TP 4 0.0-04 0.4-0.72 - - - - - 0.72-1.4 - 14-21 -
TP 6 0.0-0.25 - - - - - - 0.25-1.85 - - -
TP 7 0.0-04 0.4-0.63 - - - - - 0.63-1.48 - 1.48-1.79 -
TP 8 0.0-0.3 - - - - - - 0.3-0.7 - 0.7-0.9 -
TP9 0.0-0.18 0.18-0.6 - - - - - - - 0.6-0.9 -
TP10 0.0-0.15 | 0.15-0.37 - - - - - - - 0.37-0.64 -
TP11 0.0-0.2 - - - - - - 0.2-0.85 0.85-1.0 1.0-1.15 -
Terrain B

BH1 - - - 00-11 1.1-25 25-3.0 - - - 1.45
BH 2 0.0-0.3 - - 0.3-05 - 05-15 | 15-25 - - - 1.50
BH 3 0-0.15 - - - - 0.15-0.4 - 04-0.9 09-5.0 - -
TPS 0.0-0.29 | 0.29-0.58 | 0.58-15 15-21 2.05
TP12 0.0-0.29 0.29-0.9 - 09-1.2 12-18 - - - - - 1.2
TP13 0.0-0.38 | 0.38-0.74 - 0.74 -1.55 155-1.8 - 1.8-21 - - - 1.8
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5.1 Water Levels

Groundwater was encountered at the depths summarised in Table 4. The groundwater was typically
encountered within the interbedded alluvial sands and clays of Terrain B at depths of between 1m and
2m below ground surface. No groundwater was observed during the investigation in the higher westerly
part of the site (Terrain A).

Depth to the water table will vary with rainfall and other similar factors, the influence of which may not
have been apparent at the time of field work. The field investigation was conducted following a period
of wet weather.

6 LABORATORY TESTING

Samples obtained during the field investigations were returned to Coffey’s NATA registered Tuncurry
Laboratory or dispatched to the Scone Soil Research Laboratory for testing. The testing program
comprised of:

e 4 XxCBR tests;

e 4 x shrink / swell tests;

¢ 6 x field moisture tests;

e 4 x particle size distribution tests;

e 2 x Earthworks Suites that included particle size analysis, unified soil classification system,
dispersion percentage, Emerson aggregate, volume expansion.

The results of the laboratory testing are presented in Appendix C.

7 SLOPE STABILITY

7.1 Risk assessment

This report provides an assessment of the risk of slope instability on the property and immediate
surrounding area. The report also recommends some geotechnical constraints for the site development
in light of the assessed risk of slope instability. The onus is on the owner, potential owner or interested
party to decide whether the assessed level of risk is acceptable taking into account likely economic
consequences of the risk and the recommended geotechnical constraints.

Risk assessment is a process where potential hazards are observed and / or assessed, a judgement
made as to the likelihood of that event occurring, and an assessment made of what the consequences
of such an event might be. The ‘risk’ assigned is a way of explaining the combination of likelihood and
consequences in a simple form.

For land capability studies of this nature there are many unknowns in terms of what the ultimate
development of the site will entail, and therefore elements at risk and subsequent consequence
assessments are not feasible. Therefore, to assess the potential for slope instability to impact on urban
land capability, a hazard zoning study has been undertaken. This study identifies and delineates
potential landslide hazards at the site, and assesses their likelihood and potential to impact on future
residential development.
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For the purposes of this assessment slope instability hazards have been identified from the observed
site conditions using methods consistent with those formulated by the Australian Geomechanics Society
and published in Australian Geomechanics (Vol. 42, No.1) “Guidelines for Landslide Susceptibility,
Hazard, and Risk Zoning for Landuse Planning”. The report also recommends some geotechnical
constraints for the site development in light of the assessed slope instability hazards.

7.2 Evidence of Slope Instability (at the time of investigation)

No evidence of slope instability was observed on the site at the time of the fieldwork.

7.3 Assessed Hazards

Slope stability is controlled by slope angle, material strength, subsoil profile and surface and subsurface
water concentration. In the sloping areas of the site (Terrain A) large scale slope instability is not
expected to occur. There is the potential for some soil creep to occur. Creep movements are
imperceptibly slow movements that occur within the upper part of the soil profile on sloping sites. There
is also the potential for instability in poorly managed or unretained cuts and fills in this part of the site.

No specific slope stability hazards were encountered in Terrain B.

No specific slope stability hazards are anticipated in Terrain C while development is restricted to the
area west of the toe of the sand dunes, however there is the potential for instability in poorly managed
or unretained cuts and fills in this part of the site.

The risk of slope instability in both terrain areas can be managed by normal good hillside construction
practices. It would be normal for development to proceed on slopes of this nature.

7.4 Recommended Geotechnical Constraints for Residential Development

For Terrains A, B and C there are no particular constraints on the type of structure considered
appropriate for the site from a slope stability point of view. Development should be undertaken in
accordance with good hillside construction practice and sound engineering principles.

8 SOIL EROSION

8.1 Soil Erodibility / Dispersivity

Dispersible soils greatly limit water movement through the soil, resulting in poor drainage and water
logging. The Emerson Aggregate Class is used as a general guide to sodicity and dispersibility of a
soil; however dispersion is also influenced by factors such as soil type, exchangeable cations, salinity
and sodicity. When wet, sodic soils lose their structure and disperse into very small particles that fill
pore spaces and create an impermeable layer that can severely impede water movement through the
soil profile. Thus, dispersible soils often result in poor drainage and waterlogging.

Emerson Aggregate Class numbers are presented in Appendix C and summarised in Table 6.
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TABLE 6 - SUMMARY OF SOIL DISPERSIBILITY TESTING

SAMPLE UNIT CLAY % EMERSON
TEST PIT INDICATIVE INDICATIVE
DEPTH AGGREGATE | DISPERSIBILITY
LOCATION DISPERSION SODICITY
(m) CLASS
TP11 0.2-0.3 4A 74 6 5% Negligible Non-sodic
TP13 0.4-0.5 2A 34 3(2) 33% Moderate Unlilkely
TABLE 7 - SUMMARY OF PARTICLE SIZE DISTRIBUTION
Material TP6 TP8 TP10 TP12
Passing Sieve
Soil Type Fraction Size (mm) 0.3-0.6 0.3-0.7 0.15-0.37 0.3-0.6
Unit 4A Unit 4A Unit 5 Unit 2A
19.0 100 100 100 100
13.2 100 100 99 100
Gravel 9.5 99 99 95 100
6.7 98 98 92 99
4.75 97 97 89 99
2.36 96 95 85 99
Coarse
Sand grained 1.18 95 93 82 99
0.600 94 92 81 97
Medium 0.425 93 91 80 94
Sand ined
graine 0.300 93 91 79 80
Sand Fine 0.150 01 89 76 60
grained
Clay / Silt Fines 0.075 90 89 76 59

Based on the results of laboratory testing, soils in Terrain A and B are unlikely to be sodic or
significantly dispersive.

8.2 Management of Erosion

Soil erosion during and after construction on the site will require careful management. Levels of erosion
should be able to be maintained within normally acceptable levels by adopting good soil erosion and
sedimentation control practices, including:

¢ Plan for soil and water management concurrently with engineering design and in advance of any
earthworks;
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e Minimise the area and duration of soil exposure by staged development and controlled clearing;
e Stockpile stripped soil for reuse and protect from erosion;

e Control stormwater run-off by diverting clean run-off from denuded areas, minimising slope gradient,
length and run-off velocities;

e Trap soil and water pollutants using silt traps, sediment basins, perimeter banks, silt fences and
nutrient traps as appropriate;

e Promote regeneration of native vegetation in gullies and on steep slopes (>10°) and in areas
previously cleared;

¢ Quick rehabilitation of disturbed areas.

All personnel on the site involved with earthworks, land clearing or construction should be made fully
aware of the issues associated with sediment and erosion control.

8.3 Management of Site Drainage

Adequate surface and stormwater drainage should be installed and maintained on the building sites.
The site has low-lying areas and geotechnical Terrain Unit B is poorly drained.

Dispersible soils such as those present in Terrain Unit A greatly limit water movement through the soil,
resulting in poor drainage and waterlogging. To limit water logging, and rising water table, the following
principles should be considered in development of the site:

e Planting of deep rooted native trees to prevent rising of the water table in the gullies;
e Retaining or planting native vegetation where possible;

e Treating potentially sodic soils with gypsum before landscaping;

e Designing storm water detention ponds and water features to reduce infiltration;

e Minimising soils disturbance, including reduced cut and fill;

e Improving or maintaining drainage around gully regions or natural drainage paths.

Provision of site stormwater management may incorporate some subsurface infiltration. For the
purposes of subsurface infiltration design in situ permeability testing was undertaken in boreholes BH1
to 3. Results are presented in Appendix D and summarised in Table 8.

Table 8. Results of in situ Permeability Testing

Location Permeability
BH1 6 x 10”° m/sec
BH2 1 x 10 m/sec
BH3 2 x 10 m/sec
Coffey Geotechnics 12
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9 ACID SULPHATE SOILS

9.1 Background Information

Acid Sulfate Soils (ASS) are soils which contain significant concentrations of pyrite which, when
exposed to oxygen, in the presence of sufficient moisture, oxidises, resulting in the generation of
sulfuric acid. Unoxidised pyritic soils are referred to as Potential ASS.

When the soils are exposed, the oxidation of pyrite occurs and sulphuric acids are generated, the soils
are said to be actual ASS.

Pyritic soils typically form in waterlogged, saline sediments rich in iron and sulfate. Typical
environments for the formation of these soils include tidal flats, salt marshes and mangrove swamps
below about RL 5m AHD. They can also form as bottom sediments in coastal rivers and creeks.

Pyritic soils of concern on low lying NSW and coastal lands have mostly formed in the Holocene period
(ie 10,000 years ago to present day) predominantly in the 7,000 years since the last rise in sea level. It
is generally considered that pyritic soils which formed prior to the Holocene period (ie >10,000 years
ago) would already have oxidised and leached during periods of low sea level which occurred during ice
ages, exposing pyritic coastal sediments to oxygen.

9.2 Significance of ASS

Disturbance or poorly managed development and use of acid sulfate soils can generate significant
amounts of sulfuric acid, which can lower soil and water pH to extreme levels (generally <4) and
produce acid salts, resulting in high salinity.

The low pH, high salinity soils can reduce or altogether preclude vegetation growth and can produce
aggressive soil conditions which may be detrimental to concrete and steel components of structures,
foundations, pipelines and other engineering works.

Generation of the acid conditions often releases aluminium, iron and other naturally occurring elements
from the otherwise stable soil matrices. High concentrations of some such elements, coupled with low
pH and alterations to salinity can be detrimental to aquatic life. In severe cases, affected waters flowing
off-site into aquatic ecosystems can have detrimental effect on aquatic ecosystems.

9.3 ASS Risk Map

Reference to the Nabiac/Hallidays Point 1:25,000 Acid Sulfate Soil Risk Map published by the DLWC
indicates where the majority of the site is situated on residual soil slopes or elevated aeolian dunes,
with no known occurrence of ASS. However there is a low risk of acid sulphate soils within 3m of the
ground surface associated with the low lying depression in the east of the site.

9.4 ASS Sampling and Laboratory Testing

Acid Sulfate Soils (ASS) samples were obtained at varying depths in the boreholes. The samples were
tightly sealed in plastic bags, placed on ice and transported to our Port Macquarie laboratory.

To assess the probability of ASS a sample was submitted for detailed analysis by the Chromium
Reducible Inorganic Sulfur technique. The testing was undertaken by Southern Cross University
Environmental Analysis Laboratory, a NATA accredited specialist chemical laboratory. The test results
are presented in Appendix B and are summarised in Table 9.
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TABLE 9 - RESULTS OF CHROMIUM REDUCIBLE SULFER ANALYSIS

SAMPLE SAMPLE TEXTURE | TITRATIBLE REDUCED LIME
LOCATION DEPTH ACTUAL INORGANIC | CALCULATION
(m) ACIDITY SULFUR (kg CaCO3; m°)
(mole H+ (%Scr)
/ton)
BH2 1.50-2.00 Coarse 22 <0.005 3

9.5 ASS Conclusions

Results of the CRS Analysis indicate that Chromium reducible Sulfur (Scgr) analysis results did not
exceed the relevant ASSMAC Action Criteria Value, however the Titratible Actual Acidity value did
exceed the relevant ASSMAC Action Criteria Value in BH2, indicating the possible presence of Actual
ASS or naturally acidic soils. Naturally acidic soils are common in coastal environments on the mid-
north coast of NSW, such as the coastal terrain represented by Terrain B on this site.

Initial testing indicates the site soils are not likely to be ASS. It is recommended, however, that
wherever excavations are to take place in low lying Terrain B areas, some further specific ASS
sampling and testing should be undertaken to determine whether an ASS Management Plan is
required.

10 GEOTECHNICAL CONSTRAINTS ON DEVELOPMENT

The following geotechnical constraints are based on slope stability and soil erosion considerations. The
constraints are aimed at providing broad guidelines to assist in development planning. It is envisaged
that further refinement and delineation of geotechnical constraints, including pavement and foundation
designs, will occur with more detailed assessment of separate areas of the site as development
proceeds.

10.1 Area for Development

Areas occupied by Terrain A and Terrain C are considered suitable for development from a geotechnical
viewpoint. The low lying areas within Terrain B may be suitable for development provided natural surface
and subsurface drainage paths are modified and controlled appropriately.

Development of the site should be undertaken in accordance with good hillside construction practice and
sound engineering principles. Development in gully areas should minimise disturbance to slopes, and
general constraints and recommendations in this report would apply.

10.2 Type of Structure and Foundations

There are no particular geotechnical constraints on the type of structures considered appropriate for the
site provided they are founded on footings designed and constructed in accordance with the principals of
AS2870-1996, ‘Residential Slabs and Footings’. Where clays soils were present in Terrains A and B, they
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were moderately to highly reactive as indicated by laboratory shrink-swell testing presented in Appendix C
and summatrised in Table 10.

TABLE 10 - SUMMARY OF SHRINK / SWELL (lss) INDEX TEST RESULTS

LOCATION | DEPTH UNIT lss
(m) (%)

Terrain Unit A

TP4 0.4-0.7 2A 3.6
TP7 065-11 4A 5.0
TP11 0.2-0.6 4A 3.7

Terrain Unit B

TP12 0.3-0.7 2A 2.6

A site classification should be undertaken once site layout and regrade designs are known. Provided
footings are designed in accordance with AS2870-1996, high level footings would be appropriate for
Geotechnical Terrains A, B and C.

Site classification to AS2870-1996 “Residential Slabs and Footings” would be expected to be
predominantly Class H (Highly Reactive) in Terrain A and predominantly Class M (Moderately Reactive)
in Terrain B. Reuse of highly reactive residual clay from Terrain A in fill platforms may result in Class H
sites. Terrain Unit C would be expected to be Class A (Non- Reactive), however density testing of the
sands would be required to ensure no loose sand zones are present and investigation would also be
required to ensure no underlying residual clays are present within 1.5m of surface.

10.3 Excavation

Where excavation is required, it is anticipated that all materials could be excavated by conventional
dozer blade or backhoe bucket at least to the depths indicated on the attached field logs.

The near surface soils on-site particularly in Terrain B are expected to be moisture sensitive and it is
also possible that water inflows or seepages may be encountered within the depth of the excavation.
Therefore, if wet weather is encountered prior to or during earthworks, over-excavation and placement
of a working platform of granular fill will be required to allow site trafficability. Filling might be required to
bring subgrade back to design level. Dewatering may also be required, depending on the depth of
excavation.

Excavation wall collapse in Terrain C, such as for service trenching, may be a problem in the aeolian
sands. For shallow excavations such as trenches, dewatering may also be required and could consist of
localised shallow spear points within the water table, with shoring used to support the trench.
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Excavations should preferably not exceed 1.5m in depth and should be supported by properly designed
and constructed retaining walls or else battered at 1V:2H or flatter and protected against erosion.

10.4 Reuse of Materials
The following comments are made regarding the suitability of the site materials for reuse in filled areas:

e Where site regrade is proposed, all existing topsoil, vegetation or other potentially deleterious
material should be removed to spoil or stockpiled for reuse as landscaping materials only;

e Stripping is generally expected to be required to depths of about 0.1m to 0.4m (topsoil layer), but
may be significantly deeper where wet, silty soils are encountered;

e Underlying very stiff clays should be carefully stripped as necessary and stockpiled for reuse as
general site fill;

e The clayey soils on-site are expected to be highly reactive (susceptible to volume changes with
variation in moisture content) and will need to be placed and compacted to a minimum density ratio
of 95% Standard Compaction within £2% of OMC to minimise reactive soil movements;

e Where excavation of weathered rock is required there may be some oversize material that requires
sorting prior to re-use as an engineering fill.

10.5 Filling
Filling should be undertaken in accordance with sound engineering principles as set out in AS3798.

The residual clay soils that would be derived from cuts on the site are typically useful for site regrade fill
with good moisture control during placement and compaction. The topsoil and colluvial soils are generally
suitable for landscaping use only.

Where site regrading is proposed, the following general course of action should be taken:

e Strip existing topsoil, root affected material and deleterious material to spoil. Following stripping, the
surface should be inspected for trafficability;

¢ Following stripping, the exposed subgrade materials should be proof rolled to identify any wet or
excessively deflecting material. Any such areas should be over excavated and backfilled with an
approved select material. The near surface soils onsite are expected to be moisture sensitive and
therefore, if wet weather is encountered prior to or during earthworks, over excavation and
placement of a working platform of granular fill may be required to assist site trafficability;

e Approved fill should be placed in layers not exceeding 300mm loose thickness and compacted to a
minimum dry density ratio of 98% Standard (AS1289 5.1.1 or equivalent) beneath structures and
95% Standard as general site fill.

The expertise of the contractor, the nature of the fill material and the degree of supervision of the filling
will determine the footing design required for any structures placed on the fill constructed in the manner
discussed above.

Earthworks should be carried out in accordance with the recommendations outlined in AS3798-2007,
‘Guidelines for Earthworks for Commercial and Residential Developments’. If specific earthworks
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requirements are required for industrial development, then earthworks specification should be designed
by an experienced engineer familiar with the site conditions.

10.6 Retaining Walls

Retaining walls should be designed for surcharge loading from slopes, retaining walls, structures and
other existing or future improvements in the vicinity of the wall.

Adequate subsurface and surface drainage should be provided behind all retaining walls. All retaining
walls in excess of 1.5m should be designed by an experienced engineer familiar with the site
conditions.

10.7 Access and Road Construction
Access and site modifications should comply with the recommendations above.

Testing for pavement design included four CBR samples, the results are presented in Appendix B and
summarised below in Table 11.

TABLE 11: SUMMARY OF CALIFORNIA BEARING RATIO AND COMPACTION RESULTS

Moisture Content (%) | swell CBR
Site Depth Unit (%)
Field | Optimum % °
Terrain Unit A
TP4 0.4-0.7 4A 18.4 21.6 0.1 8
TP7 0.4-0.6 4A 27.5 24.5 1.1 6
TP10 0.15-0.37 5 28.8 25.9 1.7 3.5
Terrain Unit B
TP12 0.3-0.6 2A 25.5 19.2 0.7 6

Placement of roads through Terrain Unit B is likely to require some over-excavation of wet and/or silty
material, and subsequent subgrade replacement or elevation over inundated areas. Water logging of
these layers, particularly after wet weather, may require use of geofabric and placement of a granular
working platform prior to placement and compaction of subsequent fill or pavement layers. Surface and
sub-soil drains will also be required to improve drainage.

Further geotechnical assessment is required to identify areas where specific design requirements will
be needed, such as recommendations regarding provision of drainage and evaluation of subgrade
conditions for pavement thickness design.
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10.8 Drainage

All collected stormwater run-off should be piped into an inter-allotment drainage system utilising the
existing watercourse, in a controlled manner that limits erosion. Surface and sub-soil drains will be
required to improve drainage.

10.9 Sewage Disposal

Septic wastes should be connected to a reticulated disposal system.

11 DISCUSSION AND CONCLUSIONS

The site history assessment indicated that the site has been a grazing property and that there has not
been significant change to the site since 1965.

Based on the site walkover and the site history assessment, it is considered that the majority of the site
was used in the past for general grazing, and would not contain contamination likely to impact on
potential future residential usage. There are some areas of environmental concern as outlined in
Section 4, with the main areas of concern being due to storage and use of farm chemicals on site and
presence of possible asbestos cement sheeting products.

In these areas there is a potential for localised soil contamination exceeding the residential guidelines
(NEHF F) from the NSW DEC (2006) Guidelines for the NSW Site Auditor Scheme. It is therefore
recommended that surface soil sampling be undertaken in the vicinity of the chemical storage areas,
with analysis for heavy metals, hydrocarbons, herbicides, pesticides prior to deeming the site suitable
for residential land use.

It is further recommended that a hazardous building survey is carried out prior to any proposed building
demolition to assess the building materials. Should asbestos be present then a suitably qualified
demolition contractor, experienced in asbestos removal and disposal, should be engaged to carry out
the work.

Development of the site for residential use is considered feasible from a geotechnical point of view.

The development area is assessed to have an overall low risk of slope instability and it is considered
that the site is appropriate for development subject to the geotechnical constraints on development
detailed herein.

Minor surface erosion was noted on site however such impacts could be reduced if development is
appropriately managed. The site management procedures should be constantly reviewed to ensure
that opportunities for erosion are minimised.

Further geotechnical investigations will be required at the design stage to allow pavement design and
lot classifications to AS2870-1996.

12 LIMITATIONS

The findings contained within this report are the result of a site history review, site walkover and limited
boreholes and test pits. To the best of our knowledge, they represent a reasonable interpretation of the
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general condition of the site. Under no circumstances can it be considered that these findings
represent the actual state of the site at all points.

Contactors using this report as a basis for preparation of tender documents should avail themselves of
all relevant background information regarding the site before deciding on selection of construction
materials and equipment.

For and on behalf of Coffey Geotechnics Pty Ltd

W H—

Steven Morton

Principal
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Coffey .> geotechnics

SPECIALISTS MANAGING THE EARTH

Important information about your Coffey Report

As a client of Coffey you should know that site subsurface conditions cause more construction
problems than any other factor. These notes have been prepared by Coffey to help you
interpret and understand the limitations of your report.

Your report is based on project specific criteria

Your report has been developed on the basis of your
unique project specific requirements as understood
by Coffey and applies only to the site investigated.
Project criteria typically include the general nature of
the project; its size and configuration; the location of
any structures on the site; other site improvements;
the presence of underground utilities; and the additional
risk imposed by scope-of-service limitations imposed
by the client. Your report should not be used if there
are any changes to the project without first asking
Coffey to assess how factors that changed subsequent
to the date of the report affect the report's
recommendations. Coffey cannot accept responsibility
for problems that may occur due to changed factors
if they are not consulted.

Subsurface conditions can change

Subsurface conditions are created by natural processes
and the activity of man. For example, water levels
can vary with time, fill may be placed on a site and
pollutants may migrate with time. Because a report
is based on conditions which existed at the time of
subsurface exploration, decisions should not be based
on a report whose adequacy may have been affected
by time. Consult Coffey to be advised how time may
have impacted on the project.

Interpretation of factual data

Site assessment identifies actual subsurface conditions
only at those points where samples are taken and
when they are taken. Data derived from literature
and external data source review, sampling and
subsequent laboratory testing are interpreted by
geologists, engineers or scientists to provide an
opinion about overall site conditions, their likely
impact on the proposed development and recommended
actions. Actual conditions may differ from those inferred
to exist, because no professional, no matter how
qualified, can reveal what is hidden by

Coffey Geotechnics Pty Ltd ABN 93 056 929 483

earth, rock and time. The actual interface between
materials may be far more gradual or abrupt than
assumed based on the facts obtained. Nothing can
be done to change the actual site conditions which
exist, but steps can be taken to reduce the impact of
unexpected conditions. For this reason, owners
should retain the services of Coffey through the
development stage, to identify variances, conduct
additional tests if required, and recommend solutions
to problems encountered on site.

Your report will only give
preliminary recommendations

Your report is based on the assumption that the
site conditions as revealed through selective
point sampling are indicative of actual conditions
throughout an area. This assumption cannot be
substantiated until project implementation has
commenced and therefore your report recommendations
can only be regarded as preliminary. Only Coffey,
who prepared the report, is fully familiar with the
background information needed to assess whether
or not the report's recommendations are valid and
whether or not changes should be considered as
the project develops. If another party undertakes
the implementation of the recommendations of this
report there is a risk that the report will be misinterpreted
and Coffey cannot be held responsible for such
misinterpretation.

Your report is prepared for
specific purposes and persons

To avoid misuse of the information contained in your
report it is recommended that you confer with Coffey
before passing your report on to another party who
may not be familiar with the background and the
purpose of the report. Your report should not be
applied to any project other than that originally
specified at the time the report was issued.
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SPECIALISTS MANAGING THE EARTH

Important information about your Coffey Report

Interpretation by other design professionals

Rely on Coffey for additional assistance

Costly problems can occur when other design professionals
develop their plans based on misinterpretations
of a report. To help avoid misinterpretations, retain
Coffey to work with other project design professionals
who are affected by the report. Have Coffey explain
the report implications to design professionals affected
by them and then review plans and specifications
produced to see how they incorporate the report
findings.

Data should not be separated from the report*

The report as a whole presents the findings of the site
assessment and the report should not be copied in
part or altered in any way.

Logs, figures, drawings, etc. are customarily included
in our reports and are developed by scientists,
engineers or geologists based on their interpretation
of field logs (assembled by field personnel) and
laboratory evaluation of field samples. These logs etc.
should not under any circumstances be redrawn for
inclusion in other documents or separated from the
report in any way.

Geoenvironmental concerns are not at issue

Your report is not likely to relate any findings,
conclusions, or recommendations about the potential
for hazardous materials existing at the site unless
specifically required to do so by the client. Specialist
equipment, techniques, and personnel are used to
perform a geoenvironmental assessment.
Contamination can create major health, safety and
environmental risks. If you have no information about
the potential for your site to be contaminated or create
an environmental hazard, you are advised to contact
Coffey for information relating to geoenvironmental
issues.

Coffey Geotechnics Pty Ltd ABN 93 056 929 483

Coffey is familiar with a variety of techniques and
approaches that can be used to help reduce risks for
all parties to a project, from design to construction. It
is common that not all approaches will be necessarily
dealt with in your site assessment report due to
concepts proposed at that time. As the project
progresses through design towards construction,
speak with Coffey to develop alternative approaches
to problems that may be of genuine benefit both in
time and cost.

Responsibility

Reporting relies on interpretation of factual information
based on judgement and opinion and has a level of
uncertainty attached to it, which is far less exact than
the design disciplines. This has often resulted in claims
being lodged against consultants, which are unfounded.
To help prevent this problem, a number of clauses
have been developed for use in contracts, reports and
other documents. Responsibility clauses do not transfer
appropriate liabilities from Coffey to other parties but
are included to identify where Coffey's responsibilities
begin and end. Their use is intended to help all parties
involved to recognise their individual responsibilities.
Read all documents from Coffey closely and do not
hesitate to ask any questions you may have.

* For further information on this aspect reference should be
made to "Guidelines for the Provision of Geotechnical
information in Construction Contracts" published by the
Institution of Engineers Australia, National headquarters,
Canberra, 1987.
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Information Provided Through s LEAP Legal
Advance Legal Search Pty 11 Title Search An Approved LPI NS
Ph. 0297541590 Fax, 0297541364 information Broker

LAND AND PROFERTY INFORMATION NEW SOUTH WALES - TITLE SEARCH

FOLIO: &/244030

SEARCH DATE TIME EDITION NO DATE

24/9/2008 5:59 PM 5 19/7/2007

LAND

LOT & EN DEPOSITER BEAN 244030
AT RED HEAD
LOCAL GOVERNMENT AREA GREATER TAREE
DPARISH OF BERYAN COUNTY OF GLOUCESTER
TITLE DIAGRAM DP244030

FIRST' SCHEDULE

e e e

MACHIKC PTY LTD (T AR417658)

SECOND SCHEDULE (2 MOTIFICATIONS)

1 LAND EXCLUDES MINERALS AND IS SUBJECT TO RESERVATIONS AND
CONDITIONS IN FAVOUR OF THE CROWN — SEE CROWN GRANT(S)
2 ADZB2000 MORTGAGE TO NATIONAL AUSTRALIA BANK LIMITED

NOTATIONS

UNREGISTERED DEALINGS: NIL

*#% [END OF SERRCH w*+

COFFEY - DIAMOMD BEACH ALSP PRINTED ON 24/9/2008

* ANY ENTRIES PRECEDED BY AN ASTERISK DO NOT AF#EAR ON THE CURRENT EDIMTON OF TITLE. WARNING: THE INFORMATION APFEARING UNDER NOTATIONS HAS NOT BEEN FORMALLY
RECORDED IN THE REGISTER. ADVANCE LEGAL SEARCH FTY LTD CERTIFIES THAT 'THE INFORMATION CONTAINED N THIS DOCUMENT HAS BEEN PROVIDED ELECTRONICALLY BY THE
RECGISTRAR-GEMERAL IN ACCORDANCE WITH SECTION %6B.2) OF THE REAL PROPERTY ACT, 1900,



ADVANCE LEGAL SEARCH PTY LIMITED
(ACN 077 067 068)

ABN 49 077 067 068

P.O. Box 149 Telephone: +612 9754 1590
Yagoona NSW 2199 Mobile: 0412 169 809

Facsimile: +612 9754 1364

Email: alsearch@optusnet.com au
29" September, 2008
COFFEY GEOTECHNICS
1/4 Douglas Avenue,
Tuncurry, NSW 2428
Attention: Paul Edmed
RE: Diamond Beach Road

Diamond Beach
PO 08336

Current Search

Folio Identifier 6/244030 (title attached)
DP 244030 (plan attached)

Dated 24", September, 2008
Registered Proprietor:

MACHIKO PTY LTD



Title Tree
Lot 6 DP 244030

Folio Identifier 6/244030
Certificate of Title Volume 12226 Folio 36
Certificate of Title Volume 9381 Folio 60

Crown Grant Volume 5831 Folio 47

Summary of proprietor(s)

Lot 6 DP 244030
Year Proprietor
(Lot 6 DP 244030)
2004 to date Machiko Pty Ltd
2000 — 2004 Ivan Jelacic
Katherina Jelacic
1987 — 2000 Ivan Jelacic
Kathy Jelacic
(Lot 6DP 244030 - CT Vol.12226 36
1986 — 1987 Ivan Jelacic
Kathy Jelacic
1975—- 1986 Ian Gavin Platt-Hepworth, real estate agent
Garry Walter Platt-Hepworth, gardener
John Rutherford, developer
Tralian Pty Ltd
1973 — 1975 Sparkle Estates Pty Limited
(Lot 2 DP 500952 — CT Vol 9381 Fol 60)
1971 — 1973 Sparkle Estates Pty Limited
1963 — 1971 Esme Madge Beddows, widow
John William Ormsby Martin, farmer
(part Portion 50 Parish of Beryan County of Gloucester — Crown
Grant Vol 5831 Fol 47)
1962 — 1963 Esme Madge Beddows, widow
John William Ormsby Martin, farmer
1951 — 1962 Frederick Thomas Beddows, farmer
1951 — 1951 Frederick William Cummins, dairy farmer




-

2

1948 — 1951 Rural Bank of New South Wales

1910 — 1948 Crown Land held as Conditional Purchase Lease

T
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Information Provided Through . . : LEAP Legal
Advance Legal Search Py Lid — FLIStOrICAl Search s avproved Lpi vow
FPh. 0297541590 Fax, 0297541364 Information Broker

LAND AND BROPERTY INFORMATICHN NEW SOUTH WALES - HISTORLCGAL SEARCH

—_ —_— ——

SEARCH DATE

FOLID: 6/244030

First Title(s):
Prior Titlie(s):

SEE PRIOR TITLE (S)
VOL 12226 FOL 36

Recoxded Numbexr Type of Instrument C.T. Issue
5?6{1987 TITLE AUTOMATION PROJECT LOT RECORDED
FOLTO NOT CREATED
L5/12/1987 CONVERTED TO COMPUTER FOLIO FOLIO CREATED
CT NOT ISSUED
4/6/1990 235981 MORTGAGE EDITION 1
18/8/1952 E687768 MORTGAGE EDITION 2
13/1/2000 6485107 DISCHARGE OF MORTGAGE
13/1/2€00 6485108~  CHANGE OF NAME
13/1/2000 64851082 MORTGAGE EDITION 3
14/2/2004 ARL1T657 DISCHARGE OF MORTGAGE
14/2/2004 ARL1TE58 TRANSFER ;
14/2/2004  AR417E59 MORTGAGE EDITION 4
19/7/2007 AD281998 DISCHARGE, OF MCORTGAGE
19/77/ 2007 AD282000 MORTGAGE EDITION 5

LA L

END' OF [SEARCH. *+#

COE'FEY - DIAMOND BEACH ALSE

PRINTED ON 24/9/2008

“ ANY ENTRIES PRECEDED BY AN ASTERISK DO NOTAFPEAR/ON THE CURRENT ERITION OF TITLE, WARNING: THE INFORMATION APPEARING UNDER NOTATIONS HASNOT BEEN FORMALLY
RUCORDED N THE REGISTER, ADVANCE LEGAL SEARCH PTY LTD CERTIFES THAT THE INFORMATION CONTAINED IN THIS DOCUMENT HAS REEN PROVIDED ELECTRONICALLY BY THE
‘REGISTRAR:GENERAL IN ACCORDANCE WITH SECTION 95R(2) OF THE REAL PROPERTY ACY), 1900,



B97

/Req: B467032

/Doc: CT 12226-036
[Prt: 25-Sep-2008

PERSONS ARE CAUTIONED AGAINST ALTERING OR ADDIN

CO: Prior Title Vol.3381 Fol.60

3

Fol.....er.

A 2. attention is directed to Section B Land Aggregation Tax Management Act, 1971.

12226

NEW SOUTH WAL IS

.

(Page 1) Vol.

REE
(e CATE OF TITLE
-PROPERTY ACT, 1900 . s
Yol. 12226 Fal. 36

Crown Grant Vol.5831 Fol.47

Edition issued 3-10-1973.

1 certify that the persen deseribed in the First Schedule is the registered proprietor of the undermentioned estate in the land within desuribed subject
nevertheless to sueh exceptions encumbrinves and interesty as ave shown in the Second Sehedule.
_— e —
i ".nglfslmr?(}drhc;:u‘l".
L9 5| RERICRNE S My
@ PLAN SHOWING LOCATION OF LAND
4 LENGYHS ARE [N METRES
& 5 L% SR LU Ok N
_ ) SEE AU UYL e f_,
3 & 2012 WIBE - SHERTLL
To° i £
~TRAVERSE—
1 2w'av2n”  13F
2 0w Wos
3 29w3r el
i ToN3Y 13-985
5 uyn D
6 leWsY 173
S ESTATE AND LAND REFERRED TO
Estate in Fee Simple in Lot 6 in Deposited Plan 244030 at Red Head in the Shire of

Manning Parish of Beryan and County of Gloucester. EXCEPTING THEREQUT the minerals reserved
by the Crown Grant.

FIRST SCHEDULE

RErEg

GRM SECOND SCHEDULE
1. Reservations and conditions, if any, contained in the Crown Grant sbove referred te.
See M531064P

—
Registrar General

NOTE: ENTRIES RULED THROUGH AND AUTHENTICATED BY THE SEAL OF THE REGISTRAR GENERAL ARE CANCELLED.




FoysyfozT
, FIRST SCHEDULE (continued) 7/
REGISTERED PROPRIETOR I _ Signaturs of
NATURE NUNBER DATE mz._.mzwcw Regisirar Sanarel ﬁummm\..bm\“m\%\»\
o <L
o _
= A . : MsP3dws €
: um. 1ian, - e a8 Lo ohe JaVe ralsinLna-Unaty i-one—asEnth-—abared—hi—FHANT O—H—EOMMORN Fremafer %J’lg |
- w ) lvan Jelacic and Kathy Jelacic as joint tenants by Transfer W573664. Registered 23.-10-1986 \ﬂ
Lo
&
[
L e —
i
5
=
SECOMD SCHEDULE (continued)
INSTRUMENT Signature of
NATURE NUMBER DATE PARTICULARS ENTERED Ruagisirar Genaral CANCELLATION
—Horbrese———P4E8604 o 4 3 ieibery o
ogta—tops| A Discharged | 660864 | fo—m—m——
f
W
&
a
(]
S
o™
*
W.. e ——H
o _ o
zo.qmu.‘mz._.m_m RULED THROUGH AND AUTHENTICATED BY THE m.m‘zl OF THE REGISTRAR. nmzmmb_- !ﬂm CANCELLED

FEEE AN RN S

SR B N S
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/Req: B467040 | WI
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/Doc; CT 09381-0860 === | FICATE OF TITLE
eovem,
|Prt: 25-Sep_2008 _ ERTY ACT, 1900, us amended.
" R e ] 7.'-': 5 = Vol 9381 Fol 60
Deposited Plan.) _-“a ¢ o o
a8 rET k |
{.@:} PN GAH- Ek. _m’@
| 1st Edltlon issued 26-2-1963 )
2 o e
I certify that the person deseribed in the First Schedule is the registered proprietor of the undermentioned esmi‘e in the land within |
_ = | described subject nevertheless 1o such exceptions encumbrances and interests as ure shown in the Second Schedule. o
o -
= . i
| Witness MA;% - ’_ja;. A 2 Ty
- *(_—~ Registrar-General,
PLAN SHOWING LOCATION OF LAND =
o -
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u =
3 o : 2
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ESTATE ARND TAND REFERRED TO

Estete in Fee Simple in lot 2  in Deposited Plan 500952 at Red Hesd in the Shire Hancing
g & of Parish
of Beryen and County of Glouosater excepting thereout the minerals reserved by the Crown Grant,

A

IS0 STV NV

FIRST SCHEDULE (Contimued overleaf)

o AS—ORMS R R TR

Joint

Begistrar General
SECORD SGHEDULE (Contimued overileaf) _
1. Reservations mnd conditions, if any, centsined in the Crown Grent(s) referred to in the sedd Dapoaited

Han.
elitationhety 1013 (lancelle drrszial :
620 WiHidransrs MESI25. it e

PERSONS ARE CAUTIONED AGAINST ALTERING OR ADDING TO THIS CERTIFICATE ©R ANY NOTIFICATION HEREON

Registrar General




FIRST SCHEDULE (continued)

ﬂ —~
f AT IR0 ¥, & W, DUIANT, GovEmsMENy FRuceR 1

~ INSTRUFENT
RECKTERED Moo e 1 e I G v
i w!w; r,.nP.m.ﬂ 1
—3 - . 5% o B
> | Zporkle Badakes ..J.»& L Boaudid .N.\deFN.T. 353356 | ioeiz <A1 | 2l &...I....\.:fr\ o E\L_
. my .M.J.\.‘._. =4 _
gk
K ; g A0 PRI 5L |
_ i | This deed fs cancelled 35 to b\w&bm«\ \ g he reslcue of land in this foho. comprises Uum._, P ey
" Mewe — » : aras of Title have lssued on. rﬁﬁn&\cl uua.nb” on  DP . JREO3p :
o..M o 1 \Deo&&& Plan No. M%PQDQ as follows:-
_ = | Lo _lemwﬂ--..l vol 13226 1317037 ragpactivalyen.
\..%..ui ,ng.nx\n\rb.d\.r\\ wmm.m._,mbu GERFRE
. — !
2 TRROIST ik GENBBAL

SECOND SCHEDULE (comtinued)

INSTRUMENT Signature of = ? g y U
——FETURE ; NIRRT — SATE - PARTICULARS ENTERED RasiitrarGenerdl CANCELLATION J = Y3 1
.— -
L. . - . - ..-fr
Re@ues T |mszobyg (Luxﬂb\.(_wr&l i et d As fﬂﬂ\.rﬂ.r!&w._ b G iﬁlﬂv& ¢

Qa{b %bl.r?%h‘s)n\ih\ .\4«\0 e, Si=12=1D 7 \rr.“b.)\
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Beq:RY2035% /Doc:DL 6485108 /Rev:18-Jan-2000 /Sts:NO.O0K /Prt:24-8ep-2008 18:;02 /Pgs:ALL /Seq:l of %

Ref:COFFEY - DIMOND BEBCH ALSP /Sro:iM

CHANGE OF NA

6485108S

L1cence lOV!Olﬁ?f‘)S New South Walss
(A) TORRENS TITLE ‘ )
fFolio Tdentiper & | 144050
% P ————— e ————
{B) REGISTERED If applicable
DEALING
el
(C) LODGED BY Name, Address or DX and Telephone CODE
BURKHART & GOBPANY. PTY LTD
BOX 1588
TEL: 9231 0120 FAX: 92621004 | _ CN
| Reference (optional): 25k Se,b Vel Tall
(D) REGISTERED | whose name is to be changed; show the name as it currently appears on the Torrens Title
FRESSISS Kathsyy JelaciC
(E) NEW NAME Of the above-::gistered proprieter in full Y
Katherime JelaciC
(F) I, the registered proprietor referred to above, apply to have my new name recorded in the Register in respect of the above land/
registered dealing,
(G) STATUTORY DECLAHATIDN BY THE APPLJCANT
I [new name] f’<C4 e N Q :]—e [Q C ‘ C solemnly and sincerely declare that-

I. Tam identical with the reglstered proprietor referred to above;

2. on

at

in the State of

I married

VEZACle « KATHRUNE TEWcre

% 3 [ &4 Nows/ ﬁ-s %NZ

HOWw BVER 1N LESHL PPEOHE V< aso,a)e/v DISC oo ra 5 U KBTHISANVE VELACI

I muake this solemn declaration conscientiously believing the same to be true and by virtue of the Qaths Act 1900, and I certify this
application to be correct for the purposes of the Real Property Act 1900.

. Made and subscribed at SMITHFIELD M ‘Q'Ul/

in the presence of -

(0. ((+(999
Signature of app]icant}%&'

in the state of
on

Signature of witness:

Name of witness: | Vel JEZACIC

Address of witness: 3 RO} /Tl 603 Wﬂg~7 ,
Cn?h'e H{LL ~y 'd‘."p;.-". . ‘\ N '- .
Qualification of witness: J- P, it AT
PR " L
TQ \D:? L
"y {
R
\{7._._ :“

< oep i g

All handwrmng must be in black capxtals

Lo
Checked by (LTO use): ?‘

Page 1 of _l_




LETIL[Qp D) AT b ow
HORABD = g | M (] 5 ORI T LI AT ] 3 ' 42 1 et e

S 8bupyy-ul-unwsLig. yoa ue 0) surey)) QF, 21¥0S  bomn) {% r
S =, ) S . 1 Spuaanosdiug
e T PPN JE ponosdde weyy T
- R I prnun ¥ ZE FLE . 6 _ " | “
Pt b . s 2. PRI, okl | rE5Z8 8 _ ‘
Lo otz . poORIY) PUD PN ; £ _
| 7 95 7 mm.\\z\\vm.a@ ~ a7 Yoo wogoppy | 629 LS5 S L “ m |
g I T EE g 19/ PSS g o R oA OO JeL WOE .2 2 _
L.W..\\ Iv\s&\ F bil @F 4§ il e A
| g5 K cog) Fapgolie o B g mend Yo SEIRSSSE | olr kb .8 | # (5 0F |66 (“etoumnigz zr | @
_ LB gy ] j : ; L9 OF | & \.m Qm .ﬁm_‘a& o Do pRIDGLnY 2
m . M.R |59 Yl Z B -
m spRa o u%lihwlS. i +281 _ w2 A / Om (e av/ @Tﬁ%@( o
! sl Sy g SR PRARERIYT g B e T T V) pmeysspgned Suernpnlies | | m |
m e T L e e A B e S OS5 . 88/ Hrppafloz é+z| ¥
_ S Sl RN R TR p0 Sy D eENREA) VYR WIHRAN AR TS e ASJaARI] 0] evtad2]a] “ }
| e wny) W LEIFUIAT AL L Aons 2 \t\ﬂ\a}ﬂe & \W@ %-*\ +ge - e 180 , wnig W oy Ny _, rﬂ.....ﬂ,n.\ﬁl| “ lhﬂ.-.ﬂ.—tﬂ .|_||L.v|__w~&|
. : = 7] e S e SR R SO S
_ wew s uonsod [ swg Kppas Fpesy e a rlicais : SJAILIO ) () aDUE [}
R el g w6 Lg CNOI905R 124 YO0 PI
: : b T 3
Foo s g woyy uryoy yrrunty
| BV w0 §
‘ o EAUWANTNY %0 SNOTLIGay pN % I8V
| - GIWTH0E0IW NYTd
BN : B 2 =
, T
| um.vf.a. MI .,.;ﬂ_
. ! s
S
o
=) ]
..ul:. m.-_.... L} ok w..m.
i b S
2. m—.uw £ .Mw' av - .,m.
o ST ¥ :
= =
g ,ﬂ.,/J,
e
.‘—mlo ‘
< ..mf ... s
[} ”. ﬂ .
2 M &
[y €
N ;
..._ ? n_h.u.Dul
Qh-.‘. .nl.d o
v _‘Lq._ iy .C.mvc.g e ......,
e

G481 QI PAE powEIIesy
91 P08 49130010/8 94T Uiy M

a,

0167 \n\m‘_q_tﬁ P (E d R/4E 0 ¢ BECS 2 &) n\mww G ol Ep ASBIY Ml 7 pua) UM
016/ bw_\fﬁuﬁw = o3y mumw um%wmm LN x\\?ucﬁww&m% XL, QODLL S YIIM

COCY_ T G, B8 PPIHON2Y %%W\E\QM\ LT ‘m«ﬁ\.%kkwg 752407 ;5o LUTIRY

ot

g JO TP SPUDT UNOL) YD fO UTBIBCT YR LPUN UG P AAR
: AN TEHVEIWAS T
UOISIAL(] YagsEr] pusie|N 10MISI(] pJeOg pue] =oAE | 10109)8I(] pue]

UDAUDYG ™ JO YSILD] AIJSIIT0)Y) JO [7una)
- OSNO1LHOd 40 NV1d

%%%\\.%vhvxm%\wwﬁw\m\hxeQ\m.pwbe\w\&n\%hm_%\Fuxnk%_\»\km%\w..ﬁ%%n&.
s UOISDSUOD “GT JEYN "G spp FD MON 3XIVIUNG JADGOY pppd "I hy..d...ﬁ@..%ﬁﬁ&b O 04<4qf

s SR Y g00z-00S0E W/ | <
ST W RPRERL 9%, 1= SRS CHMES RIS SRR 16¥1L-L10%0 4D 200/ P e i e ae e
0L0.9¥8 ‘bay/

l6d

R
- e e e e OV
SO Tl
7, W muuade gl SNy
F -~ NGty J., .4...‘
e 4 - o A g N
/_ = { oGy by on N, .
5 r S

S e u——

£ o



-— - A
R sl e o i i )
- — KT\
i u
*10UIBACE) i
: 5 HCeZ o f
..\v\‘ 7 A_V\ 5 ﬂl/vﬁ_ .
¢ -quaTs £330 puw paspuny U puwsnoy) AUO PIOY 4n() JO xgak il '
gi} Tl pue ‘ndey 10 3¢ 1pak qjeay auy ul = il vl 30 ,._.n
ARg ANt e —— " ppanyy S1) AW PIS 0O WL SDAR T A _
1w ‘BrRIENY JO R[EFMUOUIIION agy un selouapueds(] B)1 pUE SalEA TINOS MaN i/ m
70 ;1:g 190 30 I0ILI3A0F) 'B2I04] AzuqIipy ERIBIIERY AT UL E.Enw@.._:nnmanmﬁ X
‘19pi() URTIOWIA (gAoy Ing jo FRAMIH ‘meg 293 39 12pa0 S[(EINOUOY] 15O ;
aug) 3o unorwedmon ‘aambag IICOHIEON sgop paAoRq-I[em BPUE Aysnag, dup sEIMNEE b
eden T By ) ganseaa U Lm>“*§ _
pediy AT Fooaay 2UfT papui £Ljusiy auj g0 JUIEADUSUEIDD 3] 38 UIASS, D0 21 S L.me ,E:,...m
4 AT [F stia oA A IUEIAGNE It Jo Auyn 10 axnpn saedcbangl (E0A0E 8] ] qibt I 1O Ogul = 4
: ‘ : d L)
| d
Lt
=~
¢ BEQLX = —_—
81T puUs MMyd Pl pauu QUG M@ AEmie (o oRdallE MAIOt S eaowpuoganddy D SHIBI ans, [ HarAy - Jose UL Al U Ut anid sy
_ gage TB404 Byl WOIF Pajomnpap Usad SBY GO FuM FO BadB 843 HOTA02ITR
| Arasnesp yaJON 8 UT 99usij puw Afpaanewil qjJo0N 8 WF BUST BEUR
yaneagg Fupsssd opTM UEsUS 3UO pBOd B JO ...MEHm:..HOMEI. AU B8 IUSULIDD - - L
12Ul ue oy suleyn Oz 2Ie28
ro surod 2ag3 0% SHWIT Jnog Lauamy SUTEUD uss1udTs ySal SSIRETUL H2t RISBIEHO) (I ZRRI S
oMg £pac] Sasadap OMl 3nes souaily PUB gou T 99dyg L3IF03 SUTEID
| maase qSsh  Saqnum  SATF saadfop UsASE HINOG BHUTTL *Es Aqusass
guEeys X8 3SoMm SajnufH ¥18 A3a0F Ssaadep U293JIN0J YIHOS ENUTT J.
! LouaAss UTBUD, SUC FSaM gag N 00T Rqa0F gasadop 2UITe UFNOE

SuTasaq WE300 2TFFOBL Ujunes Wi JO Jaeur da4eM YITH 2U3 JBeu SaUEL

£q geBY DUB 3SBE HiTOS aug Uo puE SNUTT SATJI L3USMy SUTBEUL SUO

Laudta 388U [upawaq 8DO0J 0AL SIJIE UsASS L9OHTU PUE PRJIDUNU OML
JO 2uTU £3.d0F uoTrdod WelF PUET BTUL FUTPTATR 9PTA UTEYI U0 PBOJI

w £g UulJoN =203 ©o SHULT omg Lgusass SUTIUD saayy A3ITUG UAA0N

Fupagsq BUTT B £g 'gsap |ayq wo SNUTT SHTW £3I0.T GOTBUS USASE |

fpuaase 38N SupaBaq U0 Ry a7g uoTgaod Jo Aasvpunod waayq ol ausr Aq |

W
yanog auy ool sauaul DPapUnOq DUS S3J408 oMl LqyBTa pus paapumy oMy

go auo f3ITI uoTiaed Jo I3WI0D uJagsSed W JON au1 3B .GZHOH_WWH._&“..M@Q_
— 06 NOTINOd — —

5 : - gpRJag J0 S P —— e T e o e B0 RN ANIERO0, A L

= __gogss sHo L9XTS PUB paapHUny oMl quataTusBatpn Lg

__...:._,.r._,__:..i. %ﬂ_ﬁmiu._.o: E"_.,c,_..._.a....:.,.v.ﬁ m_:_:mc&,:,.,....Eﬁ.v..Z.u..,:,a__. t,...__.ﬁzm.m:m_.m%,..Tmﬁr.ﬁ_é

_dl..—:._._.‘:?w mm.: O SO Fes ‘.:_,.u. -w...— _ — —
(00 941 PIES AN() UL PUTT] JO [20A8 10 99aTd LVHL AN

— ———— g4 PUB) MNTE  PIUS S0 odun
) FUAVIEDIE A, sasuuard a1 TRNAES PRy [[¥]0 pus PONSST B3 SHUUSIL ] asii[} sxofag
Ut dg) LIRS pLUs arg FOI UBERL PISUO0 T P Tof VUil aff MTuNE  ATAF

I PUBSIIZE] I0Q) S0 10] Il aELN v
1 oty ogun pred Sy pro e JIEied L) ol
patiaogaodl Pue SUop Tan( SAE PEUTTH o a0y suonydansgy pue SUOT)RATISIY] 913 O goolgns pave pres -

LATVALY) RALHAF] O(] B0s
oIl pPLEs dn() Jo Aans

L SR T O Ay Aty

poumbes sBULe [[¥ POy 94BISPIES MO 10 TORMS T, T4 J0 00550
T afa Suwg Sl —

: - JINFVEL PLS :_E. A
arpy oaun pred waag sui PuUe Plus ol 0] apquAnd sauour ase
AqITHgG PUB psapuny oMy Jourus aid QUAE RS unar) su ot .
-QTET WoIBI 1P L — — : -~ qgqanoJ Aguamg BIUO 10 pangdde s asvar) SR Bl

= = GO6T JO 120 A EEpE S RPITU| TA @A), S jo t:_i.m_mi:‘...,_”&,. )
ANy 3O OFUHON [RUOIHIPUOD W {0 Bl Ul patjliasap D BUREAT PUBIE O [a0aeg. Al O PRlGUa G o) SO SHHMETE

o e e

=

5 1

g Jo arduus’ asy Ay JO/ AUBIH © a,f._

g FGTLLTUE 3ATLF gpunod SUEU
o yons oy Bulqaniie SWerpuns i T LAY u..:w_n:nz_:.vu% o3 RO Tan ¥ SRATAUE AW
LAY

LA P ASHEr] JSTEIOE] [BHQL IPUOR) i j0 TOISTFAL0D 9IS Loy pomuhow auus

N L RS LG

NVE DESS 543 DATTED dvjJeataded SEIVA HIAOS MAN O FNVE TVEOE 84% mmmﬁm.@m@b

- fugpsaag ‘amas yelw smasa owa wshm 5 IEY OD

= allle g
jo saudng hnsg al g0 SIQUIE cpmyg mmag Ji quofiad TUOVRIOE 238
_ : g ‘ Rg'ig 2DTORD
Gmpag 24t QUR ‘TURIAIE IERIE WSIP 3 WD Jo asmag) Ayl RgtiR 39 Gi/TTET “d°0 ‘
- — e
"HIVS TVNOLLIANODO Xd qESVHOdANCG ANVT A0 LNVAED -
e T N |
pal o A e enalks |
T Of TCRT e e e P
{ NO0OY xﬁaﬂwnm. 7T - ,
; ¢ E L A @
[LXVH aNV'L TR e magE 10 ey g26T/9161 "ON 10 mmﬁwso |
=y'r 1094 ) - = ——— g 1‘1‘3.1!‘11‘.4“




b |
- - 2 =
g bl Aeeagl g PRIV S8 ¥SLH 7 i@
| “padueysip u=ag 2y Wh,%h._w.\..«.u\_ o wU<mut_..£0T_:_

|

NIVERRD . ..._L...c_fLL

.ﬂ.\v\.\u\\\\g
& r

g 2 3 B ST SRTEIE T, |
SO (HLADS MIN J0 NNYE TvHAE 0 SRR T K

e g . e —————

.H_.n.?m k»).mwi. hi)...rﬁ\.f = «\Vﬁ%u\u.%uw‘\w i Eum ayy woy |

Pl ;rmwﬂ.t ,uw o .qw Lo : :_ 2. 9N
. LANESL S r.‘dr.ﬁ,_cum e
% h“\\ \0 )
_ ‘upouT—2k-U1 Yo, n]ﬂ.n..liIIJm |
ST Sgeae 1M M2 s St \Y__E:E.: b
(AR E:\.., AUR oYy jamE—— e
A0 00 .\i.vw.(vmqm.\u. :Ju\.m.pw_wm. P v Lt
E.&d_th e s Aty o flmw\u._{qg&m |
..JU n...\mﬂ.)ua%nw_‘uilﬁ”\.r\#u\ - M‘..u\.-..,s.\....r\,.l.)lh ﬂw_.ww AUy, Lo
25l =% hogle DA cﬁ?.::Z )
‘Huqmm_.‘m rqm._..._awx —
\sﬂm\\.@\\
‘ ] LS .:S: —aypt u_r_..o.u* ==y L] [
R [ S e Sideiayrsine xé__tiﬂm.l.mﬂ.wo R IV B :.llt.lumc_.uo,_‘\
meenge it S i [Tons B o ey g R
saayial d.\ﬂ_ua@v“ i, AN N = .Ii.r-lw k@a&a\ﬁ.! _\XE\.».W\ : oFbY..ﬁan,r
T S AT JEL. L i I n._).....\tfiat\“l ¥ Q..Iw,ﬂu ﬁﬂ\vw mﬂbﬂl
i L L 1 Ly oot ;. [ 1l : va“. ..wv.w\?i»‘.u%w \V.«uu\éau\._ —u-mm m—t Eam
: |mnm_ \%J\it\quNu..unn\ uo«mw mmmmath oF ..._u?-. ‘0N
”iyr

S E RS D) mﬁ.._hc_mmm

.. ,. n\ .ﬁM =Ty i
M\M LA

: Foaa
= B3 e —paypg
. OGS
UMBSTNIM. 32»#.2 — 39y 99301 ~ON T Uigys eyl

TPYINID Hrulsiozy

TR E ...?:.: fSad

e

A = e e e e
sl by L el >

\
qe 112y
o »\...

;\\uh ity YE AL Eae G sn\

-.c::I\I.llurl.lM:_Tt_ u.ua_.._ nl.ll.ﬂ.llir:ﬁm mv
PR e s M P

—

II]FW..f

%\\f & A
UORU L AT vy B Ka:f w |

i ‘ eMG T ..?\-. ..hcitf:c.vfbcmw FHULT W :zt.c G sy g oL Lifiial |
zae ©l YL AGUag ey a by 3y g
e O , y mEbT S by Ly 34y 0 BIE 575G o |
L AR TTEL 131A el 8 L <h.Ln.. o et \1[\ - ._...ulw —— _ \.\\\ e T R l_- L
S |IL.l.|||\.|txwr__-. %“ v i~
N - s [ A i
: e ! w_/\\v e |F e
; - 2 i, gw /Wl\ i T O TR T - ‘Riguani3
BIOUS) IBIISIEDY oy Bupzpfel  QIGE 4oy UOCHDEosYS] BpUNT UM0L) S £0 3
Y R G2% ..e.qu puQiSiRo/d Sy 03 pEiuasp fighdl Bl Loiuaiy
e e £ = S S —]
e Tz .u\n‘\\ A Z g il k&@ SI ‘S, ?,
A N Fonagz  JO Aep u\wwi SIS :
q@nog moN ur “oupds g 9oYyQ S[e1Ue) IENSISRY A U AT TIOUNE ,@a AIAIOOI




Appendix B

Field Investigation Logs
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Soil Description Explanation Sheet (1 of 2)

DEFINITION:

In engineering terms soil includes every type of uncemented
or partially cemented inorganic or organic material found in
the ground. In practice, if the material can be remoulded or
disintegrated by hand in its field condition or in water it is
described as a soil. Other materials are described using rock
description terms.

CLASSIFICATION SYMBOL & SOIL NAME
Soils are described in accordance with the Unified Soil
Classification (UCS) as shown in the table on Sheet 2.

PARTICLE SIZE DESCRIPTIVE TERMS

DENSITY OF GRANULAR SOILS

TERM DENSITY INDEX (%)
Very loose Less than 15
Loose 15-35
Medium Dense 35-65
Dense 65 - 85
Very Dense Greater than 85

MINOR COMPONENTS

TERM ASSESSMENT PROPORTION OF
GUIDE MINOR COMPONENT IN:

Trace of | Presence just detectable| Coarse grained soils:
by feel or eye, but soil <5%

properties little or no
different to general Fine grained soils:
properties of primary <15%

component.

NAME SUBDIVISION SIZE
Boulders >200 mm
Cobbles 63 mm to 200 mm

Gravel coarse 20 mm to 63 mm

medium 6 mm to 20 mm

fine 2.36 mmto 6 mm
Sand coarse 600 um to 2.36 mm
medium 200 um to 600 um

fine 75 um to 200 um

MOISTURE CONDITION

Dry Looks and feels dry. Cohesive and cemented soils
are hard, friable or powdery. Uncemented granular
soils run freely through hands.

Moist Soil feels cool and darkened in colour. Cohesive
soils can be moulded. Granular soils tend to cohere.

Wet As for moist but with free water forming on hands

when handled.

CONSISTENCY OF COHESIVE SOILS

With some| Presence easily detected
by feel or eye, soil
properties little different

Coarse grained soils:
5-12%
Fine grained soils:

UNDRAINED
TERM STRENGTH
Su (kPa)

FIELD GUIDE

Very Soft <12

Very Stiff| 100 - 200

A finger can be pushed well into the
soil with little effort.

Soft 12-25 A finger can be pushed into the soil
to about 25mm depth.

Firm 25-50 The soil can be indented about 5mm
with the thumb, but not penetrated.

Stiff 50 - 100 The surface of the soil can be

indented with the thumb, but not
penetrated.

The surface of the soil can be marked,
but not indented with thumb pressure.

Hard >200 The surface of the soil can be marked
only with the thumbnail.
Friable - Crumbles or powders when scraped

by thumbnail.

to general properties of 15-30%
primary component.

SOIL STRUCTURE
ZONING CEMENTING

Layers Continuous across | Weakly Easily broken up by
exposure or sample. | cemented hand in air or water.

Lenses Discontinuous Moderately Effort is required to
layers of lenticular | cemented break up the soil by
shape. hand in air or water.

Pockets Irregular inclusions
of different material.

GEOLOGICAL ORIGIN
WEATHERED IN PLACE SOILS

Extremely Structure and fabric of parent rock visible.
weathered
material

Residual soil  Structure and fabric of parent rock not visible.

TRANSPORTED SOILS
Aeolian soil Deposited by wind.

Alluvial soil Deposited by streams and rivers.
Colluvial soil  Deposited on slopes (transported downslope
by gravity).

Fill Man made deposit. Fill may be significantly
more variable between tested locations than
naturally occurring soils.

Lacustrine soil Deposited by lakes.

Marine soil Deposited in ocean basins, bays, beaches

and estuaries.
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Soil Description Explanation Sheet (2 of 2)

SOIL CLASSIFICATION INCLUDING IDENTIFICATION AND DESCRIPTION

FIELD IDENTIFICATION PROCEDURES
(Excluding particles larger than 60 mm and basing fractions on estimated mass) usc PRIMARY NAME
€ ) . L .
o £ () Wide range in grain size and substantial GW GRAVEL
£o| Z@m 2 o5 | amounts of all intermediate particle sizes.
© QujuzECS
€ ne S (—_‘) @ = O | Predominantly one size or a range of sizes GP GRAVEL
S o E O with more intermediate sizes missing.
Q >S5
n© <o pno e ) e
=5 T % S| OWS .. . Non-plastic fines (for identification GM SILTY GRAVEL
B€e|d|®LeluZ 85 8 | procedures see ML below)
0%ElQ| eg|zLo2sE
22w < = & & ' | Plastic fines (for identification procedures GC CLAYEY GRAVEL
E 2 1= gl =< see CL below)
Sc|E =
O%58|g E , o .
wes| 2 o€ Wide range in grain sizes and substantial SW SAND
@ 58 % o § "O) o o 4 | amounts of all intermediate sizes
< 95 S| LZEC QO
OXs|2 Qclagiss
(@] f% - q>, 2 _tcc\! (@] 5) S6& Predominantly one size or a range of sizes SP SAND
c ©° 8 o= with some intermediate sizes missing.
= E|1Zacl
= S|S<T n o e ) -
o B ce 115 .. — | Non-plastic fines (for identification SM SILTY SAND
= + S G| RZTED
(<} 2 < Q=5 5 o | procedures see ML below).
= 2 ColzwL 85C
E| 55/3Eg6%
@ =L = 2— ® O | plastic fines (for identification procedures SC CLAYEY SAND
2 o = see CL below).
§ IDENTIFICATION PROCEDURES ON FRACTIONS <0.2 mm.
é £ 3 o DRY STRENGTH | DILATANCY TOUGHNESS
Z¥ f, 2 % £ 3| None to Low Quick to slow None ML SILT
=2~ |E | D=¢
O=9|a -8
252 2| 5 5% | Mediumto High | None Medium cL CLAY
Usge|5a8
E 58 o | D Low to medium Slow to very slow Low OL ORGANIC SILT
=| O
(OB g o *
% Qao|Z |3 = 3| Low to medium Slow to very slow Low to medium MH SILT
Ts2l |2ES
SE| | & 2F| High None High CH CLAY
L m o)
oo |55§
= % &/ Medium to High None Low to medium OH ORGANIC CLAY
[
HIGHLY ORGANIC Readily identified by colour, odour, spongy feel and Pt PEAT
SOILS frequently by fibrous texture.
e Low plasticity — Liquid Limit W_less than 35%. ® Medium plasticity - W|_between 35% and 50%.
COMMON DEFECTS IN SOIL
TERM DEFINITION DIAGRAM TERM DEFINITION DIAGRAM
PARTING | A surface or crack across which the SOFTENED| A zone in clayey soil, usually adjacent
soil has little or no tensile strength. ZONE to a defect in which the soil has a
Parallel or sub parallel to layering higher moisture content than elsewhere.
(eg bedding). May be open or closed.
JOINT A surface or crack across which the soil TUBE Tubular cavity. May occur singly or as one
has little or no tensile strength but which is of alarge number of separate or
not parallel or sub parallel to layering. May inter-connected tubes. Walls often coated
be open or closed. The term ‘fissure' may with clay or strengthened by denser packing
be used for irregular joints <0.2 m in length. of grains. May contain organic matter
SHEARED | Zone in clayey soil with roughly TUBE Roughly cylindrical elongated body of soil
ZONE parallel near planar, curved or undulating CAST different from the soil mass in which it
boundaries containing closely spaced, occurs. In some cases the soil which
smooth or slickensided, curved intersecting makes up the tube cast is cemented.
joints which divide the mass into lenticular
or wedge shaped blocks.
SHEARED | A near planar curved or undulating, smooth, INFILLED | Sheet or wall like body of soil substance
SURFACE | polished or slickensided surface in clayey SEAM or mass with roughly planar to irregular
soil. The polished or slickensided surface near parallel boundaries which cuts
indicates that movement (in many cases through a soil mass. Formed by infilling of
very little) has occurred along the defect. open joints.

72810-03/02/2009
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Rock Description Explanation Sheet (1 of 2)

homogenous material, may be isotropic or anisotropic.

more substances with one or more defects.

DEFINITIONS: Rock substance, defect and mass are defined as follows:

Rock Substance In engineering terms roch substance is any naturally occurring aggregate of minerals and organic material which cannot be
disintegrated or remoulded by hand in air or water. Other material is described using soil descriptive terms. Effectively

The descriptive terms used by Coffey are given below. They are broadly consistent with Australian Standard AS1726-1993.

Defect Discontinuity or break in the continuity of a substance or substances.
Mass Any body of material which is not effectively homogeneous. It can consist of two or more substances without defects, or one or

SUBSTANCE DESCRIPTIVE TERMS:

ROCK NAME Simple rock names are used rather than precise
geological classification.

PARTICLE SIZE Grain size terms for sandstone are:
Coarse grained  Mainly 0.6mm to 2mm
Medium grained Mainly 0.2mm to 0.6mm

Fine grained Mainly 0.06mm (just visible) to 0.2mm
FABRIC Terms for layering of penetrative fabric (eg. bedding,
cleavage etc. ) are:
Massive No layering or penetrative fabric.
Indistinct Layering or fabric just visible. Little effect on properties.
Distinct Layering or fabric is easily visible. Rock breaks more

easily parallel to layering of fabric.

CLASSIFICATION OF WEATHERING PRODUCTS

Term  Abbreviation Definition
Residual RS Soil derived from the weathering of rock; the
Soil mass structure and substance fabric are no

longer evident; there is a large change in
volume but the soil has not been significantly

transported.
Extremely XwW Material is weathered to such an extent that it
Weathered has soil properties, ie, it either disintegrates or
Material can be remoulded in water. Original rock fabric
still visible.
Highly HW Rock strength is changed by weathering. The
Weathered whole of the rock substance is discoloured,
Rock usually by iron staining or bleaching to the

extent that the colour of the original rock is not
recognisable. Some minerals are decomposed
to clay minerals. Porosity may be increased by
leaching or may be decreased due to the
deposition of minerals in pores.

Moderately MW The whole of the rock substance is discoloured,

Weathered usually by iron staining or bleaching , to the

Rock extent that the colour of the fresh rock is no
longer recognisable.

Slightly SW Rock substance affected by weathering to the

Weathered extent that partial staining or partial

Rock discolouration of the rock substance (usually by

limonite) has taken place. The colour and
texture of the fresh rock is recognisable;
strength properties are essentially those of the
fresh rock substance.

Fresh Rock FR Rock substance unaffected by weathering.

Notes on Weathering:

1. AS1726 suggests the term "Distinctly Weathered" (DW) to cover the range of
substance weathering conditions between XW and SW. For projects where it is
not practical to delineate between HW and MW or it is judged that there is no
advantage in making such a distinction. DW may be used with the definition
given in AS1726.

. Where physical and chemical changes were caused by hot gasses and liquids
associated with igneous rocks, the term "altered" may be substituted for
"weathering" to give the abbreviations XA, HA, MA, SA and DA.

N

ROCK SUBSTANCE STRENGTH TERMS

Term Abbrev- Point Load Field Guide
iation Index, 1s50
(MPa)

VeryLow VL Lessthan0.1 Material crumbles under firm
blows with sharp end of pick;
can be peeled with a knife;
pieces up to 30mm thick can
be broken by finger pressure.

Low L 0.1100.3  Easily scored with a knife;
indentations 1Tmm to 3mm
show with firm bows of a
pick point; has a dull sound
under hammer. Pieces of
core 150mm long by 50mm
diameter may be broken by
hand. Sharp edges of core
may be friable and break
during handling.

Medium M 0.3t01.0 Readily scored with a knife; a
piece of core 150mm long by
50mm diameter can be
broken by hand with difficulty.

High H 1t03 A piece of core 150mm long
by 50mm can not be broken
by hand but can be broken
by a pick with a single firm
blow; rock rings under
hammer.

Very High VH 3to 10 Hand specimen breaks after
more than one blow of a
pick; rock rings under
hammer.

Extremely EH Morethan 10 Specimen requires many

High blows with geological pick to
break; rock rings under
hammer.

Notes on Rock Substance Strength:

. In anisotropic rocks the field guide to strength applies to the strength
perpendicular to the anisotropy. High strength anisotropic rocks may
break readily parallel to the planar anisotropy.

. The term "extremely low" is not used as a rock substance strength
term. While the term is used in AS1726-1993, the field guide therein
makes it clear that materials in that strength range are soils in
engineering terms.

. The unconfined compressive strength for isotropic rocks (and
anisotropic rocks which fall across the planar anisotropy) is typically
10 to 25 times the point load index (Is50). The ratio may vary for
different rock types. Lower strength rocks often have lower ratios
than higher strength rocks.

-

N

w
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Rock Description Explanation Sheet (2 of 2)

COMMON DEFECTS IN

ROCK MASSES
Term Definition
Parting A surface or crack across which the

rock has little or no tensile strength.
Parallel or sub parallel to layering
(eg bedding) or a planar anisotropy
in the rock substance (eg, cleavage).
May be open or closed.

A surface or crack across which the
rock has little or no tensile strength.
but which is not parallel or sub
parallel to layering or planar
anisotropy in the rock substance.
May be open or closed.

Joint

Sheared
Zone

parallel near planar, curved or
(Note 3)

undulating boundaries cut by
closely spaced joints, sheared
surfaces or other defects. Some of
the defects are usually curved and
intersect to divide the mass into
lenticular or wedge shaped blocks.

Sheared
Surface

(Note 3)

A near planar, curved or undulating
surface which is usually smooth,
polished or slickensided.

Crushed
Seam

(Note 3)

Seam with roughly parallel almost
planar boundaries, composed of
disoriented, usually angular
fragments of the host rock
substance which may be more
weathered than the host rock. The
seam has soil properties.

Infilled

Seam of soil substance usually with
Seam

distinct roughly parallel boundaries
formed by the migration of soil into
an open cavity or joint, infilled
seams less than 1mm thick may be
described as veneer or coating on
joint surface.

Extremely Seam of soil substance, often with

gv::;lhered gradational boundaries. Formad by
weathering of the rock substance in
place.

Notes on Defects:

Zone of rock substance with roughly

Diagram

Map Graphic Log DEFECT SHAPE TERMS
Symbol (Note 1) Planar The defect does not vary in
orientation
Curved The defect has a gradual
20 change in orientation
/Boddmg
\y Undulating The defect has a wavy surface
Cleavage  (nore 2)
Stepped The defect has one or more
well defined steps
Irregular The defect has many sharp

changes of orientation

Note: The assessment of defect shape is partly
influenced by the scale of the observation.

(Note 2)
ROUGHNESS TERMS
Slickensided Grooved or striated surface,
usually polished
Polished Shiny smooth surface

Smooth to touch. Few or no
surface irregularities

Smooth

Rough Many small surface iregularities
(amplitude generally less than
1mm). Feels like fine to coarse
sand paper.

10 Very Rough  Many large surface
irregularities (amplitude
generally more than 1mm).
Feels like, or coarser than very
coarse sand paper.

S
N
1 ZanNG

7%

COATING TERMS
Clean No visible coating

Stained No visible coating but

surfaces are discoloured

Veneer A visible coating of soil or
mineral, too thin to measure;
may be patchy

Coating A visible coating up to Tmm
thick. Thicker soil material is
usually described using
appropriate defect terms (eg,
infilled seam). Thicker rock
strength material is usually
described as a vein.

BLOCK SHAPE TERMS
Blocky Approximately
equidimensional

Thickness much less than
length or width

Tabular

Columnar Height much greate than

cross section

1. Usually borehole logs show the true dip of defects and face sketches and sections the apparent dip.
2. Partings and joints are not usually shown on the graphic log unless considered significant.
3. Sheared zones, sheared surfaces and crushed seams are faults in geological terms.




COffey v geOteCh nICS Excavation No. TP12

Engineering Log - Excavation Sheet 1 of 1

TESTPIT GEOTTUNCO01754AC LOGS.GPJ COFFEY.GDT 25.11.08

Form GEO 5.2 Issue 3 Rev.2

Project No: GEOTTUNCO01754AC
Client: OROGEN PTYLTD Date started: 23.9.2008
Principal: Date completed:  23.9.2008
Project: PROPOSED SUBDIVISION, DIAMOND BEACH ROAD Logged by: PE
Test pit location: ~ Refer to Figure Checked by: LM
equipment type and model:  Mini Excavator Pit Orientation: Easting: m R.L. Surface: 5.5
excavation dimensions: 2mlong 1m wide Northing: m datum:
excavation information material substance
c 1
o c X | =9
= . (9] DS =
© notes 2 |2 material co | 23 9
o| B |e samples 2| 5_ os| 5| 85¢ structure and
8l &8 |8l 5| ot 2 |£3 22| Bz | ook additional observations
K o g % ests, etc depth § @ E, soil type: plasticity or particle characteristics, 8%’ g S kPa
1S 123 |@| 3 RL metres] © | ©a colour, secondary and minor components. Eo| oo |88 g8
T N CL | TOPSOIL:Silty CLAY, low to medium plasticity, SWp | St TOPSOIL
@ — brown, some organics (rootlets), trace Sand, fine —
| grained. |
] CH [ CLAY:medium to high plasticity, pale grey with red VSt COLLUVIAL ]
- and pale brown mottling, some Sand, fine to medium -
Usp 50| 0.5 grained, trace organics (roots) and Silt. 9
Bs
1.0 /) CcH |Sandy CLAYiow to medium plasticity, grey, frace St [ACLOVIAL — — T T T T
4.5 = / Silt and organics (roots). X —
> SP | Clayey SANDffine to medium grained, pale | W [ACLOVIAL — — T T T T
brown/yellow, some Silt. —
1 4.0 ]
TP12 terminated due to collapse
— Test pit TP12 terminated at 1.8m —
| 35| 2.0 _
30125
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Uso undisturbed sample 50mm diameter soil description 'S very soft
X existing excavation Ugs undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 1234 st \Y vane shear (kPa) St stiff
R ripper ?:nrge,ﬁ'gs ,’:‘,”“ Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level w wet VL very loose
—— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P— water inflow D dense
— water outflow VD very dense




TESTPIT GEOTTUNCO01754AC LOGS.GPJ COFFEY.GDT 25.11.08

Form GEO 5.2 Issue 3 Rev.2

coffey " geotechnics

Excavation No.

TP11

H H H Sheet 1 of 1
ngineering Log - Excavation
d g Log ProjectNo: _ GEOTTUNCO1754AC
Client: OROGEN PTYLTD Date started: 23.9.2008
Principal: Date completed:  23.9.2008
Project: PROPOSED SUBDIVISION, DIAMOND BEACH ROAD Logged by: PE
Test pit location: ~ Refer to Figure Checked by: LM
equipment type and model:  Mini Excavator Pit Orientation: Easting: m R.L. Surface: 23.25
excavation dimensions: 2mlong 1m wide Northing: m datum:
excavation information material substance
c 1
o c X | =9
= . (9] DS =
© notes 2 |2 aterial co | 23 9
o| B |e samples 2| 5_ matert os| 5| 85¢ structure and
8l &8 |8l 5| ot 2 |£3 22| Bz | ook additional observations
K o g % ests, etc depth § @ E, soil type: plasticity or particle characteristics, 8%’ g S kPa
1S 123 |@| 3 RL metres] © | ©a colour, secondary and minor components. Eo| oo |88 g8
T i N| o ML | TOPSOIL:SILT, brown, some organics (rootlets) <Wp H TOPSOIL
@ g — and Sand, fine grained.
[}
%]
8 23.0 CH | CLAY:high plasticity, red, trace Silt and Gravel, fine | >Wp RESIDUAL
Q — grained.
S | Ugand ]
z Bs
0.5 550
22.5 ]
_ CH | Silty CLAY, medium to high plasticity, pale grey wjth LRESIDUAL (EXTREMELY ~ ~
1.0 orange/brown mottling, trace Sand, fine grained. WEATHERED SILTY
Silty SANDSTONE ncarse grained, orangelbrown | M| VL SANDSTONE) _ _ _ _ _ ~
- with grey mottling, slightly weathered, some Clay, low 604 RESIDUAL (SLIGHTLY
] plasticity, and Silt seam. WEATHERED-SHETY
1 22.0 TP11 terminated due to refusal. SAP‘DSTONE)
- Test pit TP11 terminated at 1.15m Defect spacing 5-10 mm.
1.5
| 21.5 ]
20
21.0 ]
2.5
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Uso undisturbed sample 50mm diameter soil description 'S very soft
X existing excavation Ugs undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 1234 st \Y vane shear (kPa) St stiff
R ripper ?:nrge,ﬁ'gs ,’:‘,”“ Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level w wet VL very loose
—— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P— water inflow D dense
— water outflow VD very dense
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Form GEO 5.2 Issue 3 Rev.2

coffey " geotechnics

Excavation No.

TP10

H H H Sheet 1 of 1
ngineering Log - Excavation
d g Log ProjectNo: _ GEOTTUNCO1754AC
Client: OROGEN PTYLTD Date started: 23.9.2008
Principal: Date completed:  23.9.2008
Project: PROPOSED SUBDIVISION, DIAMOND BEACH ROAD Logged by: PE
Test pit location: ~ Refer to Figure Checked by: LM
equipment type and model:  Mini Excavator Pit Orientation: Easting: m R.L. Surface: 24.25
excavation dimensions: 2mlong 1m wide Northing: m datum:
excavation information material substance
c 1
o c X | =9
= . (9] DS =
© notes 2 |2 aterial co | 23 9
o| B |e samples 2| 5_ matert os| 5| 85¢ structure and
8l &8 |8l 5| ot 2 |£3 22| Bz | ack additional observations
- o g % ests, etc depth § @ E, soil type: plasticity or particle characteristics, 8%’ g S kPa
1S 123 |®| 3 RL metres] © | ©a colour, secondary and minor components. Eo| oo |88 g8
T ki N| o ML | TOPSOIL:SILT, brown, some organics (rootlets), <Wp | VSt TOPSOIL/SLOPEWASH
@ g -1 and Sand, fine grained, trace Clay, low plasticity. X 1
2 _ CH | CLAY:medium to high plasticity, grey/brown with | >Wp | H | SLOPEWASH/COLLUVIAL~ ~
(s} Bs 1 24.0 pale grey and orange/brown mottling, some X
2 N Sandstone Gravel, subangular and subrounded, trace N
2 - Silt and organics (roots). D | VL RESIDUAL SLIGHTLY E
0.5 Silty SANDSTONE fine grained, orange/brown, 609, WEATHERED SANDSTONE
] some Clay, low plasticity, and Silt seams. Slightly weathered becoming |
— weathered. Defect spacing 5-12
| TP10 terminated due to refusal mm.
23.5 Test pit TP10 terminated at 0.64m
1.0 | ]
| 23.0] ] ]
1.5 ]
| 22.5 ] ]
20 ]
22.0 ] ]
2.5
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Uso undisturbed sample 50mm diameter soil description 'S very soft
X existing excavation Ugs undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 1234 st \Y vane shear (kPa) St stiff
R ripper ?:nrge,ﬁ'gs ,’:‘,”“ Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level w wet VL very loose
—— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P— water inflow D dense
— water outflow VD very dense




TESTPIT GEOTTUNCO01754AC LOGS.GPJ COFFEY.GDT 25.11.08

Form GEO 5.2 Issue 3 Rev.2

coffey " geotechnics

Excavation No.

TP9

H H H Sheet 1 of 1
ngineering Log - Excavation
d g Log ProjectNo: _ GEOTTUNCO1754AC
Client: OROGEN PTYLTD Date started: 23.9.2008
Principal: Date completed:  23.9.2008
Project: PROPOSED SUBDIVISION, DIAMOND BEACH ROAD Logged by: PE
Test pit location: ~ Refer to Figure Checked by: LM
equipment type and model:  Mini Excavator Pit Orientation: Easting: m R.L. Surface: 16.5
excavation dimensions: 2mlong 1m wide Northing: m datum:
excavation information material substance
c 1
o c X | =9
= . (9] DS =
© notes 2 |2 material co | 23 9
o| B |e samples 2| 5_ os| 5| 85¢ structure and
8l &8 |8l 5| ot 2 |£3 22| Bz | ack additional observations
- o g % ests, etc depth § @ E, soil type: plasticity or particle characteristics, 8%’ g S kPa
1S 123 |®| 3 RL metres] © | ©a colour, secondary and minor components. Eo| oo |88 g8
T ki N| o ML | TOPSOIL: SIlt, brown, some organics (rootlets), <Wp H TOPSOIL
o g 1 Sand, fine grained, and Clay, low plasticity. 1
[ I N | KO8 IO I [ I A S
% ] CH | CLAY:medium to high plasticity, pale brown with >Wp 609 SLOPEWASH/COLLUVIAL ]
® ] red/orange and yellow mottling, some Sandstone ™ ]
5 Gravel, fine to medium grained, subrounded and
z Bs 1 subangular, and Silt. 1
| 15.0 0.5 _
Silty SANDSTONEmedium grained, pale grey with VSt RESIDUAL
orange/brown and green/blue mottling, some Clay, VL X —
low plasticity, and Silt seams, trace organics (rootlets) Extremely weathered becoming |
slightly weathered
1.0 TP9 terminated due to refusal
145 1.2 Test pit TP9 terminated at 0.9m —
| 140 1.5 ] ]
| 135 2.0 | ]
130 2.5
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Uso undisturbed sample 50mm diameter soil description 'S very soft
X existing excavation Ugs undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 1234 st \Y vane shear (kPa) St stiff
R ripper ?:nrge,ﬁ'gs ,’:‘,”“ Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level w wet VL very loose
—— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P— water inflow D dense
— water outflow VD very dense




TESTPIT GEOTTUNCO01754AC LOGS.GPJ COFFEY.GDT 25.11.08

Form GEO 5.2 Issue 3 Rev.2

coffey " geotechnics

Excavation No.

TP8

H H H Sheet 1 of 1
ngineering Log - Excavation
d g Log ProjectNo: _ GEOTTUNCO1754AC
Client: OROGEN PTYLTD Date started: 23.9.2008
Principal: Date completed:  23.9.2008
Project: PROPOSED SUBDIVISION, DIAMOND BEACH ROAD Logged by: PE
Test pit location: ~ Refer to Figure Checked by: LM
equipment type and model:  Mini Excavator Pit Orientation: Easting: m R.L. Surface: 14.75
excavation dimensions: 2mlong 1m wide Northing: m datum:
excavation information material substance
c 1
o c X | =9
= . (9] DS =
© notes 2 |2 material co | 23 9
o| B |e samples 2| 5_ os| 5| 85¢ structure and
8l &8 |8l 5| ot 2 |£3 22| Bz | ack additional observations
- o g % ests, etc depth § @ E, soil type: plasticity or particle characteristics, 8%’ g S kPa
1S 123 |®| 3 RL metres] © | ©a colour, secondary and minor components. Eo| oo |88 g8
T [ N| © CL | TOPSOIL:Silty CLAY, low to medium plasticity, dark | >Wp | Vot TOPSOIL
o g 1 grey, some organics (rootlets), and Gravel, fine to
@ medium grained, subangular.
- X
S 14.5
% CH | CLAY:high plasticity, red/brown with pale brown RESIDUAL
b4 1 mottling, trace organics (rootlets) and Gravel, fine
0.5 grained, subangular.
Bs =
Uso jﬂ/
| 14.0 CH | Gravelly CLAY:high plasticity, pale grey with orange RESIDUAL ~— — ~— ~ — — 7 7]
— brown mottling, Gravel, subangular. 0 X
1.0 TP8 terminated due to refusal
= Test pit TP8 terminated at 0.9m
| 13.5 ]
1.5
| 13.0 ]
20
|_12.5] ]
2.5
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Uso undisturbed sample 50mm diameter soil description 'S very soft
X existing excavation Ugs undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 1234 st \Y vane shear (kPa) St stiff
R ripper ?:nrge,ﬁ'gs ,’:‘,”“ Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level w wet VL very loose
—— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P— water inflow D dense
— water outflow VD very dense
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Form GEO 5.2 Issue 3 Rev.2

coffey " geotechnics

Excavation No.

TP7

H H H Sheet 1 of 1
ngineering Log - Excavation
d g Log ProjectNo: _ GEOTTUNCO1754AC
Client: OROGEN PTYLTD Date started: 23.9.2008
Principal: Date completed:  23.9.2008
Project: PROPOSED SUBDIVISION, DIAMOND BEACH ROAD Logged by: PE
Test pit location: ~ Refer to Figure Checked by: LM
equipment type and model:  Mini Excavator Pit Orientation: Easting: m R.L. Surface: 10.5
excavation dimensions: 2mlong 1m wide Northing: m datum:
excavation information material substance
c 1
o c X | =9
= . (9] DS =
© notes 2 |2 aterial co | 23 9
o| B |e samples 2| 5_ matert os| 5| 85¢ structure and
8l &8 |8l 5| ot 2 |£3 22| Bz | ack additional observations
K o g % ests, etc depth § @ E, soil type: plasticity or particle characteristics, 8%’ g S kPa
1S 123 |®| 3 RL metres] © | ©a colour, secondary and minor components. Eo| oo |88 g8
T i N| o ML TOF’§0IL:CIayey SILT, brown, some organics <Wp H TOPSOIL
o g 1 (rootlets), trace Sand, fine grained. 1
[}
q, . .
c
S
z Env 05 CH | CLAY:medium to high plasticity, pale brown, trace >Wp COLLUVIAL
Bs -10.00 ¥-2 Gravel, fine grained, subangular, and Silt. —
| CH | CLAY:high plasticity, pale brown/grey with red VSt L | | [RESDUAL — 7 T ]
mottling, trace Sand, medium grained, and Silt.
U50 — —
95| 1.0 |
CL | Silty CLAY:low to medium plasticity, orange/brown, | <Wp | H RESIDUAL — — ~— — — — 7]
— some Sand, fine to medium grained, trace Gravel, —
| medium grained, subangular. |
9.0 | 1.5 k£ s — _———— — — ————
I~ —|- - - . | SAST| Silty SANDSTONEmedium to coarse grained, D VL ]
B slightly weathered, some Sandstone Gravel, medium 604 _
- grained, subangular, trace iron staining.
T | TP7 terminated due to refusal. ]
- Test pit TP7 terminated at 1.79m -
| 85| 2.0 _
80125
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Uso undisturbed sample 50mm diameter soil description 'S very soft
X existing excavation Ugs undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 1234 st \Y vane shear (kPa) St stiff
R ripper ?:nrge,ﬁ'gs ,’:‘,”“ Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level w wet VL very loose
—— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P— water inflow D dense
— water outflow VD very dense
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Form GEO 5.2 Issue 3 Rev.2

coffey " geotechnics

Excavation No.

TP6

H H H Sheet 1 of 1
ngineering Log - Excavation
d g Log ProjectNo: _ GEOTTUNCO1754AC
Client: OROGEN PTYLTD Date started: 23.9.2008
Principal: Date completed:  23.9.2008
Project: PROPOSED SUBDIVISION, DIAMOND BEACH ROAD Logged by: PE
Test pit location: ~ Refer to Figure Checked by: LM
equipment type and model:  Mini Excavator Pit Orientation: Easting: m R.L. Surface: 8.5
excavation dimensions: 2mlong 1m wide Northing: m datum:
excavation information material substance
c 1
o c X | =9
= . (9] DS =
© notes 2 |2 material co | 23 9
o| B |e samples 2| 5_ os| 5| 85¢ structure and
8l &8 |8l 5| ot 2 |£3 22| Bz | ack additional observations
K o g % ests, etc depth § @ E, soil type: plasticity or particle characteristics, 8%’ g S kPa
1S 123 |@| 3 RL metres] © | ©a colour, secondary and minor components. Eo| oo |88 g8
T ki N| o ML TOF’§0IL:CIayey SILT, low plasticity, grey/brown, <Wp H TOPSOIL
o g 1 some organics (rootlets), trace Sand, fine grained. 604 1
2 _ _
S |1 & - _ [ | | hkeee——— ]
® - CH | CLAY:medium to high plasticity, grey with >Wp | H/Fb RESIDUAL .
5 orange/red mottling, some organics (roots), trace
z B ] Gravel, fine grained, subrounded. ]
S 80| 0.5] 609 ]
U50
1 75| 1.0 |
| 600 .
15 CH | CLAY:high piasticity, orange/red with grey mottiing, H RESIDUAL — — ~— — — — 7]
7.0 = some Gravel, fine to medium grained, subrounded, —
| trace organics (roots) and Silt. |
| 600 .
- Test pit TP6 terminated at 1.85m .
1 65| 2.0 _
60125
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Uso undisturbed sample 50mm diameter soil description 'S very soft
X existing excavation Ugs undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 1234 st \Y vane shear (kPa) St stiff
R ripper ?:nrge,ﬁ'gs ,’:‘,”“ Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level w wet VL very loose
—— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P— water inflow D dense
— water outflow VD very dense




TESTPIT GEOTTUNCO01754AC LOGS.GPJ COFFEY.GDT 25.11.08

Form GEO 5.2 Issue 3 Rev.2

coffey " geotechnics

Excavation No.

TPS

H H H Sheet 1 of 1
ngineering Log - Excavation
d g Log ProjectNo: _ GEOTTUNCO1754AC
Client: OROGEN PTYLTD Date started: 23.9.2008
Principal: Date completed:  23.9.2008
Project: PROPOSED SUBDIVISION, DIAMOND BEACH ROAD Logged by: PE
Test pit location: ~ Refer to Figure Checked by: LM
equipment type and model:  Mini Excavator Pit Orientation: Easting: m R.L. Surface:
excavation dimensions: 2mlong 1m wide Northing: m datum:
excavation information material substance
c 1
o c X | =9
= . (9] DS =
© notes 2 |2 material co | 23 9
o| B |e samples 2| 5_ os| 5| 85¢ structure and
8l &8 |8l 5| ot 2 |£3 22| Bz | ack additional observations
- o g % ests, etc depth § @ E, soil type: plasticity or particle characteristics, -8%’ g S kPa
1S 123 |®| 3 RL metres] © | ©a colour, secondary and minor components. Eo| oo |88 g8
T N CL | TOPSOIL:Silty CLAY, low to medium plasticity, >SWp | H TOPSOIL
@ — brown, some organics (rootlets), trace Sand, fine —
| grained. X |
7 CH | CLAY:high piasticity, pale brown with grey mottiing, - VSt [COLLUVIAL — — ~— — — — T 7
- trace Sand, fine grained, Silt and organics (roots). X -
0.5 _
. CH | CLAY:medium to high plasticity, pale grey with red [COLLUVIAL — — ~— — — 7~ 7
. and pale brown mottling, some Sand, fine to medium .
grained, trace organics (roots), and Silt.
. % .
1.0 | ]
sv., o\ -]
CL | Sandy CLAY:low to medium plasticity, grey, trace ALLUVIAL
— Silt and organics (roots). —
- 2.0 _
Test pit TP5 terminated at 2.1m
2.5
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Uso undisturbed sample 50mm diameter soil description 'S very soft
X existing excavation Ugs undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 1234 st \Y vane shear (kPa) St stiff
R ripper ?:nrge,ﬁ'gs ,’:‘,”“ Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level w wet VL very loose
—— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P— water inflow D dense
— water outflow VD very dense
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Form GEO 5.2 Issue 3 Rev.2

coffey " geotechnics

Excavation No.

TP4

H H H Sheet 1 of 1
ngineering Log - Excavation
d g Log ProjectNo: _ GEOTTUNCO1754AC
Client: OROGEN PTYLTD Date started: 23.9.2008
Principal: Date completed:  23.9.2008
Project: PROPOSED SUBDIVISION, DIAMOND BEACH ROAD Logged by: PE
Test pit location: ~ Refer to Figure Checked by: LM
equipment type and model:  Mini Excavator Pit Orientation: Easting: m R.L. Surface: 9.25
excavation dimensions: 2mlong 1m wide Northing: m datum:
excavation information material substance
c 1
o c X | =9
= . (9] DS =
© notes 2 |2 aterial co | 23 9
o| B |e samples 2| 5_ matert os| 5| 85¢ structure and
8l &8 |8l 5| ot 2 |£3 22| Bz | ook additional observations
K o g % ests, etc depth § @ E, soil type: plasticity or particle characteristics, -8%’ g S kPa
1S 123 |@| 3 RL metres] © | ©a colour, secondary and minor components. Eo| oo |88 g8
T N| © CL | TOPSOIL:Silty CLAY, low to medium plasticity, <Wp | H TOPSOIL
o g 1 brown/grey, some organics (rootlets), trace Sand, fine 1
Q grained. =
173 ] 55Q .
8 1.9.0
q, . .
c
S
z 05 CH | CLAY:medium to high plasticity, pale brown/brown, Wp COLLUVIAL
= trace organics (rootlets) and Gravel, fine , X e
Bs | subrounded. |
8.5 CH | CLAY:high piasticity, pale grey with red mottiing, ~ | >Wp | VSt RESIDUAL ~— ~— ~— ~ ~ — 7]
7] trace Sand, coarse grained, and Gravel, fine grained, X 7]
] subangular. ]
Uso 1.0] |
1 8.0 ] ]
15 CH | CLAY:high plasticity, pale grey/brown, with RESIDUAL (EXTREMELY ~— |
= orange/brown mottling, some Gravel, fine to medium WEATHERED —
| grained, subangular, (Sandstone/Siltstone), trace « SILTSTONE/SANDSTONE) |
Sand, medium grained and organics (roots).
1 7.5 ] ]
20 ]
Test pit TP4 terminated at 2.1m
1.7.0 ] ]
2.5
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Uso undisturbed sample 50mm diameter soil description 'S very soft
X existing excavation Ugs undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 1234 st \Y vane shear (kPa) St stiff
R ripper ?:nrge,ﬁ'gs ,’:‘,”“ Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level w wet VL very loose
—— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P— water inflow D dense
— water outflow VD very dense
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coffey " geotechnics

Excavation No.

BH3

H H H Sheet 1 of 2
ngineering Log - Excavation
d g Log ProjectNo: _ GEOTTUNCO1754AC
Client: OROGEN PTYLTD Date started: 25.8.2008
Principal: Date completed:  25.8.2008
Project: PROPOSED SUBDIVISION, DIAMOND BEACH ROAD Logged by: PE
Test pit location: ~ Refer to Figure Checked by: LM
equipment type and model: Pit Orientation: Easting: m R.L. Surface: 6.5
excavation dimensions: mlong m wide Northing: m datum:
excavation information material substance
c 1
o c X | =9
= . (9] DS =
© notes 2 |2 aterial co | 23 9
o| B |e samples 2| 5_ matert os| 5| 85¢ structure and
8l &8 |8l 5| ot 2 |£3 22| Bz | ook additional observations
K o g % ests, etc depth § @ E, soil type: plasticity or particle characteristics, -8%’ g S kPa
1S 123 |@| 3 RL metres] © | ©a colour, secondary and minor components. Eo| oo |88 g8
5 N| © CL | TOPSOIL:Silty CLAY, low to medium plasticity, dark | >Wp | F TOPSOIL
< g — brown, some organics (rootlets), trace Sand, fine —
3 _ CH |gained. y/ St [ACCOVIAL — — — — 7 T T
3 E CLAY:medium to high plasticity, brown.
o . .
s " vV \ _____ -t -—-
z 60| 05 CH | CLAY:high plasticity, red/orange with grey mottling. VSt RESIDUAL
e . .
1.0 CH | CLAY:high piasticity, pale grey with brown mottiing, - VSt-H 7]
L 5.5 > trace Gravel, fine grained. ——
E — —
50| 1.5] |
E
45| 2.0 |
CH | CLAY:high piasticity, blue/grey with aple brown VSt 7]
— mottling, trace Silt. —
E -4 -4
40125
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Uso undisturbed sample 50mm diameter soil description 'S very soft
X existing excavation Ugs undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 1234 st \Y vane shear (kPa) St stiff
R ripper ?:nrge,ﬁ'gs ,’:‘,”“ Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level w wet VL very loose
—— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P— water inflow D dense
— water outflow VD very dense
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TESTPIT GEOTTUNCO01754AC LOGS.GPJ COFFEY.GDT 25.11.08

Form GEO 5.2 Issue 3 Rev.2

Project No: GEOTTUNCO01754AC
Client: OROGEN PTYLTD Date started: 25.8.2008
Principal: Date completed:  25.8.2008
Project: PROPOSED SUBDIVISION, DIAMOND BEACH ROAD Logged by: PE
Test pit location: ~ Refer to Figure Checked by: LM
equipment type and model: Pit Orientation: Easting: m R.L. Surface: 6.5
excavation dimensions: mlong m wide Northing: m datum:
excavation information material substance
c 1
o c X | =9
= . (9] DS =
© notes 2 |2 material co | 23 9
o| B |e samples 2| 5_ os| 5| 85¢ structure and
8l &8 |8l 5| ot 2 |£3 22| Bz | ack additional observations
- o g % ests, etc depth § @ E, soil type: plasticity or particle characteristics, 8%’ g S kPa
1S 123 |®| 3 RL metres] © | ©a colour, secondary and minor components. Eo| oo |88 g8
5 CH | CLAY:high plasticity, pale blue/grey, some Sit, trace >Wp H RESIDUAL
< 1 Gravel, fine grained, angular. Note: Moisture Content increasing
E
35| 3.0 ]
CH | CLAY:high plasticity, pale grey with pale brown VSt N
— mottling, Trace Gravel, fine grained and Silt. —
E — —
3.0/ 3.9 |
CH | CLAY:high piasticity, pale grey, trace Silt, and 7]
— Gravel, fine grained. —
25| 4.0 _
E
2045V 4 |\ |
CH | CLAY:high plasticity, pale grey with green mottling,
— trace Silt. —
E
15150
Test pit BH3 terminated at 5m
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Uso undisturbed sample 50mm diameter soil description 'S very soft
X existing excavation Ugs undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 1234 st \Y vane shear (kPa) St stiff
R ripper ?:nrge,ﬁ'gs ,’:‘,”“ Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level w wet VL very loose
—— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P— water inflow D dense
— water outflow VD very dense
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coffey " geotechnics

Excavation No.

BH2

H H H Sheet 1 of 2
ngineering Log - Excavation
d g Log ProjectNo: _ GEOTTUNCO1754AC
Client: OROGEN PTYLTD Date started: 25.8.2008
Principal: Date completed:  25.8.2008
Project: PROPOSED SUBDIVISION, DIAMOND BEACH ROAD Logged by: PE
Test pit location: ~ Refer to Figure Checked by: LM
equipment type and model: Pit Orientation: Easting: m R.L. Surface: 5.5
excavation dimensions: mlong m wide Northing: m datum:
excavation information material substance
c 1
o c X | =9
= . (9] DS =
© notes 2 |2 material co | 23 9
o| B |e samples 2| 5_ os| 5| 85¢ structure and
8l &8 |8l 5| ot 2 |£3 22| Bz | ook additional observations
K o g % ests, etc depth § @ E, soil type: plasticity or particle characteristics, -8%’ g S kPa
1S 123 |@| 3 RL metres] © | ©a colour, secondary and minor components. Eo| oo |88 g8
= N CL | TOPSOIL:Silty CLAY, low to medium plasticity, dark | >Wp | S TOPSOIL
< 1 grey/brown, some organics (rootlets), trace Sand, 1
| medium grained. |
CL | Silty CLAY:low to medium plasticity, dark [ACCOVIAL — — — — 7 T T T
E 1 grey/brown, some organics (rootlets). —
so| 05 g 4 |\ _ _ _ _ ]
CH | CLAY:medium to high plasticity, brown with pale
1 brown/orange mottling, trace Silt. 1
E
45| 10| |
CH | Sandy CLAY:medium to high plasticity, dark grey. F 7]
E — —
> 40|15 _
SAND:fine to medium grained, dark brown, trace w L
organics and shell grit. —
E
35| 2.0 _
E
30125
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Uso undisturbed sample 50mm diameter soil description 'S very soft
X existing excavation Ugs undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 1234 st \Y vane shear (kPa) St stiff
R ripper ?:nrge,ﬁ'gs ,’:‘,”“ Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level w wet VL very loose
—— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P— water inflow D dense
— water outflow VD very dense
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coffey " geotechnics

Excavation No.

BH2

E H H L E t' Sheet 2 of 2
ngineering Log - Excavation .
Project No: GEOTTUNCO01754AC
Client: OROGEN PTYLTD Date started: 25.8.2008
Principal: Date completed:  25.8.2008
Project: PROPOSED SUBDIVISION, DIAMOND BEACH ROAD Logged by: PE
Test pit location: ~ Refer to Figure Checked by: LM
equipment type and model: Pit Orientation: Easting: m R.L. Surface: 5.5
excavation dimensions: mlong m wide Northing: m datum:
excavation information material substance
c 1
o c X | =9
= . >0 DS =
© notes 2|2 material 9T | x0Q0
o| B |e samples 2| 5_ os| 5| 85¢ structure and
8l &8 |8l 5| ot 2 |£3 SE |z | ack additional observations
K o g % ests, etc depth § @ E, soil type: plasticity or particle characteristics, ag 5 kPa
1S ol = RL metres] © | ©a colour, secondary and minor components. Eo| oo | 8888
123 SR8
N BH2 terminated due to collapse N
— Test pit BH2 terminated at 2.5m —
25| 3.0 ]
1 20| 3.5] ]
15| 4.0 |
1.0 | 4.5] —
05150
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Uso undisturbed sample 50mm diameter soil description 'S very soft
X existing excavation Ugs undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 1234 st \Y vane shear (kPa) St stiff
R ripper ?:nrge,ﬁ'gs ,’:‘,”“ Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level w wet VL very loose
—— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P— water inflow D dense
— water outflow VD very dense
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coffey " geotechnics

Excavation No.

BH1

H H H Sheet 1 of 2
ngineering Log - Excavation
d g Log ProjectNo: _ GEOTTUNCO1754AC
Client: OROGEN PTYLTD Date started: 25.8.2008
Principal: Date completed:  25.8.2008
Project: PROPOSED SUBDIVISION, DIAMOND BEACH ROAD Logged by: PE
Test pit location: ~ Refer to Figure Checked by: LM
equipment type and model: Pit Orientation: Easting: m R.L. Surface: 5.0
excavation dimensions: mlong m wide Northing: m datum:
excavation information material substance
c 1
o c X | =9
= . (9] DS =
© notes 2 |2 material co | 23 9
o| B |e samples 2| 5_ os| 5| 85¢ structure and
8l &8 |8l 5| ot 2 |£3 22| Bz | ook additional observations
K o g % ests, etc depth § @ E, soil type: plasticity or particle characteristics, -8%’ g S kPa
1S 123 |@| 3 RL metres] © | ©a colour, secondary and minor components. Eo| oo |88 g8
5 N[ / 17 CH Sandy CLAY:medium to high plasticity, brown/grey, | >Wp | VSt ALLUVIAL
< Y some organics (rootlets). 1
E . .
| 45| 0.5 CH | Sandy CLAY:medium to high plasticity, pale grey. |
E . .
40| 1.0F |
Ciayey SAND:Fine to medium grained, M |M-MD 7]
orange/brown. —
E .
> | 3.5 Ciayey SAND/fine to medium grained, pale brown, | W D ]
some Gravel, fine grained, rounded.
E .
3o\ &9\ |
Clayey SAND:fine to medium grained, pale brown, D-MD
trace Gravel, fine grained. Note - interbedded Sand —
and Clay. i
E
2.5
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Uso undisturbed sample 50mm diameter soil description 'S very soft
X existing excavation Ugs undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 1234 st \Y vane shear (kPa) St stiff
R ripper ?:nrge,ﬁ'gs ,’:‘,”“ Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level w wet VL very loose
—— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P— water inflow D dense
— water outflow VD very dense
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coffey " geotechnics

Excavation No.

BH1

. . .
Sheet 2 of 2
Engineering Log - Excavation .
Project No: GEOTTUNCO01754AC
Client: OROGEN PTYLTD Date started: 25.8.2008
Principal: Date completed:  25.8.2008
Project: PROPOSED SUBDIVISION, DIAMOND BEACH ROAD Logged by: PE
Test pit location: ~ Refer to Figure Checked by: LM
equipment type and model: Pit Orientation: Easting: m R.L. Surface: 5.0
excavation dimensions: mlong m wide Northing: m datum:
excavation information material substance
c 1
o c X | =9
= . (9] DS =
© notes 2 |2 material co | 23 9
o| B |e samples 2| 5_ os| 5| 85¢ structure and
8l &8 |8l 5| ot 2 |£3 22| Bz | ack additional observations
- o g % ests, etc depth § @ E, soil type: plasticity or particle characteristics, 8%’ g S kPa
1S 123 |@| 3 RL metres] © | ©a colour, secondary and minor components. Eo| oo |88 g8
5 CH | CLAY:medium to high plasticity, grey/blue, with >Wp | VSt ALLUVIAL
< — some Sand, fine to medium grained. —
E
20/ 3.0
Test pit BH1 terminated at 3m
| 15| 3.5 |
| 10| 4.0 |
05| 4.5] |
00150
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Uso undisturbed sample 50mm diameter soil description 'S very soft
X existing excavation Ugs undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 1234 st \Y vane shear (kPa) St stiff
R ripper ?:nrge,ﬁ'gs ,’:‘,”“ Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level w wet VL very loose
—— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P— water inflow D dense
— water outflow VD very dense
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Engineering Log - Excavation Sheet 1 of 1

TESTPIT GEOTTUNCO01754AC LOGS.GPJ COFFEY.GDT 25.11.08

Form GEO 5.2 Issue 3 Rev.2

Project No: GEOTTUNCO01754AC
Client: OROGEN PTYLTD Date started: 23.9.2008
Principal: Date completed:  23.9.2008
Project: PROPOSED SUBDIVISION, DIAMOND BEACH ROAD Logged by: PE
Test pit location: ~ Refer to Figure Checked by: LM
equipment type and model:  Mini Excavator Pit Orientation: Easting: m R.L. Surface: 6.0
excavation dimensions: 2mlong 1m wide Northing: m datum:
excavation information material substance
c 1
o c X | =9
= . (9] DS =
© notes 2 |2 material co | 23 9
o| B |e samples 2| 5_ os| 5| 85¢ structure and
8l &8 |8l 5| ot 2 |£3 22| Bz | ack additional observations
- o g % ests, etc depth § @ E, soil type: plasticity or particle characteristics, 8%’ g S kPa
1S 123 |@| 3 RL metres] © | ©a colour, secondary and minor components. Eo| oo |88 g8
T N CL | TOPSOIL:Silty CLAY, low to medium plasticity, >SWp | H TOPSOIL
@ — brown, some organics (rootlets), trace Sand, fine —
| grained. |
] CH | CLAY:high plasticity, pale brown with grey mottling, VSt COLLUVIAL N
| 55| 0.5 trace Sand, fine grained, Silt and organics (roots). % —
Bs
_ CH | CLAY:medium to high plasticity, pale grey with red [ACCOVIAL — — — — 7 T T
and pale brown mottling, some Sand, fine to medium
1 grained, trace organics (roots) and Silt. 1
1 50| 1.0 ]
Y77/ CL |Sandy CLAYiow to medium plasticity, grey, trace _
45| 15 7 Silt, and organics (roots).
Ciayey SANDffine to medium grained, grey. | M _
> SAND:fine to medium grained, pale brown/grey, | W Note: Possible Sand and Clay |
some Clay, low plasticity. X lense. —
| 4.0 2.0 _
Test pit TP13 terminated at 2.1m
35125
Sketch
method support notes, samples, tests classification symbols and consistency/density index
N natural exposure S shoring N nil Uso undisturbed sample 50mm diameter soil description 'S very soft
X existing excavation Ugs undisturbed sample 63mm diameter based on unified classification S soft
BH backhoe bucket penetration D disturbed sample system F firm
B bulldozer blade 1234 st \Y vane shear (kPa) St stiff
R ripper ?:nrge,ﬁ'gs ,’:‘,”“ Bs bulk sample moisture VSt very stiff
E excavator refusal E environmental sample D dry H hard
water R refusal M moist Fb friable
water level w wet VL very loose
—— on date shown Wp  plastic limit L loose
W, liquid limit MD medium dense
P— water inflow D dense
— water outflow VD very dense




Appendix C

Laboratory Testing Results



RESULTS OF ACID SULFATE SOIL ANALYSIS (Page 1 of 1)

1 sample supplied by Coffey Tuncurry on 26th September, 2008 - Lab. Job No. A0361
Analysis requested by Paul Edmed. - Your Job Number: TuncO1754AA Purchase Order Number: 08337

EAL Moisture Lab. Bulk Titratable Actual Reduced Inorganic Reduced Inorganic NET ACIDITY LIME CALCULATION
Sample Site Depth lab Texture Content Density TAA Acidity (TAA) Sulfur Sulfur Chromium Suite Chromium Suite
(m) code (% moisture) | tonne DW/m? PHil mole H*/tonne (% chromium reducible S) (Scr) mole H*/tonne ka CaCO-/m3
(note 6) (to pH 6.5) (%Scr) (note 2) mole H*/tonne (based on %Scrs) | (includes 1.5 safety Factor)
Method No. 23A 23F 22B a- 22B note 5 note 5
BH 2 1.5 -2.0| A0361/7| Coarse 17.9 1.5 5.17 22 <0.005 0 22 3
NOTE:

1 - All analysis is Dry Weight (DW) - samples dried and ground immediately upon arrival (unless supplied dried and ground)

2 - Samples analysed by SPOCAS method 23 (ie Suspension Peroxide Oxidation Combined Acidity & sulfate) and 'Chromium Reducible Sulfur' technique (Scr - Method 22B)
3 - Methods from Ahern, CR, McElnea AE , Sullivan LA (2004). Acid Sulfate Soils Laboratory Methods Guidelines. QLD DNRME.

4 - Bulk density was determined immediately on arrival to laboratory (insitu bulk density is preferred)

5 - ABA Equation: Net Acidity = Potential Sulfidic Acidity (ie. Scrs or Sox) + Actual Acidity + Retained Acidity - measured ANC/FF (with FF currently defaulted to 1.5)
6 - The neutralising requirement, lime calculation, includes a 1.5 safety margin for acid neutralisation (an increased safety factor may be required in some cases)

7 - For Texture: coarse = sands to loamy sands; medium = sandy loams to light clays; fine = medium to heavy clays and silty clays

8 - .. denotes not requested or required

9 - SCREENING, CRS, TAA and ANC are NATA certified but other SPOCAS segments are currently not NATA certification

10- Results at or below detection limits are replaced with '0' for calculation purposes.

11 - Projects that disturb >1000 tonnes of soil, the 20.03% S classification guideline would apply (refer to acid sulfate management guidelines).

(Classification of potential acid sulfate material if: coarse Scr>0.03%S or 19mole H+/t; medium Scr>0.06%S or 37mole H+/t; fine Scr20.1%S or 62mole H+/t)

Report Page 2 of 2
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14-0CT-2068

Paul Edmed

Coffey Geotechnies
1/4 Douglas Avenue
Tuncurry NSW 2424

14 October 2008

Dear Paul Edmed

13:38 FROM DEPT OF LANDS

TO 65557849 P.a3

Department of Lands

Lond Administration & Maonagament
Property & Spatial information

Soil Congervalion Service
Scone Research Centre
709 Qundy Road

PO Box 283

Scone NSW 2337
Telephona: (02) 8545 1666
Facaimlle: (02) 8545 2520
www.lands. new.gov.au

5C008/393

Analysls of two soll samples — Job No: TUNCO1754AA

The analysis of two soil samples (Job No: TUNC01754AA) has been complsted (Soil
test report SCO08/393R1). These samples were analysed for. particle size (clay,
silt, very fine sand, coarse fine sand, coarse sand and gravel); dispersion percentage
(D%); Emerson aggregate test (EAT), particle size-mechanical dispersion (clay, silt,
very fine sand, coarse fina sand, coarse sand and gravel); and arganic carbon (OC).

The soil eredibility factor (K factor) has been detammined using the particle size
analysis-mechanical dispersion (P7C/1) and organic carbon (OC) (as described by
Rosewell 1993). The surface soil structure was assumed to be fine or medium
granylar and the profile permeability was assumed to be moderate or moderats to

slow,
Lab No Sample Id K factor Rating
1 TP11.0.2-0.3m 0.068 Very high
2 TP13 0.4-0.5m 0.033 Moderate

This interpretation was based on the sample suppliad being representative, and
literature guidelines. If you have any queries, pleasa contact me on (02) 6545 1666.

Yours sincersly

Laboratory Manager

Scone Research Centre

Page 1 of 2
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14-0CT-=z0@88 13:38 FROM DEPT OF LANDS TD 65557849 P.g1

&
o

Department of Lands

Land Administration & Management
Properly & Spalial Information

Soll Conservation Service

SOIL TEST REPORT
Page 1 of 2
Scone Research Centre
REPORT NO: SCO08/393R1
REPORT TO: P Edmed
Coffey Geotechnics
1 /4 Doupglas Avenue
Tuncurry NSW 2428
REPORT ON: Twoe soil samples
Job No: TUNCO1754AA
PRELIMINARY RESULTS
ISSUED: Not issued
REPORT STATUS: Final
DATE REPORTED: 9 Gctober 2008
METHQODS: Information on test procedures can be obtained from Scone

Research Centre

TESTING CARRIED OUT ON SAMPLE AS RECEIVED
THIS DOCUMENT MAY NOT BE REPRODUCED EXCEPT IN FULL

G Holman
{Technical Officer)

Seone Research Centre, PO Box 283 Scone 2337, 708 Gundy Road Scone 2337
Ph: 02 6545 1666, Fax: 02 6545 2520
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Appendix D

Results of Permeability Testing



CLIENT: Orogen
PROJECT: Proposed Subdivision

LOCATION: Lot 6 Diamond Beach Road, Diamond Beach
SUBJECT: Falling Head Permeability Testing

JOB NO: GEOTTUNCO01754AA
Borehole Number BH2

Coﬁey geotechnics

SPECIALISTS MANAGING THE EARTH

The method of calculation is outlined in BS5930:1999

Borehole/casing diameter 0.05 m _ A L)
Elevation at borehole location 5.50 m,RL F(t,-t) H,
Depth below top of casing/standpipe to: where: k = permeability of the soil
bottom of borehole 2.05m A = cross-sectional area of horehole or casina (m?\.
bottom of casing 2.05m F = intake factor (refer to chart)
height of casing above surface 0.15m H, = variable head at time t,
initial ground water level 0.43 m H,-- variable head at time t,
Intake Factor Case (b)
No Time Depth | Water | Head k (m/s) k (m/s)
(mins) (secs) (m) Level (m) H/H, | (from H,)| (previous)
T 00 0 T2 373 A9 | 347
2 03 15 157 4,08 114 | 077 | 255604 | 255604
3 05 30 142 423 099 | 066 | 1.95E-04 | 1.3aE-04 Length of open hole (m) 0.00
2 | o8 45 124 4.41 081 | 054 | 1.93E-04 | 1.91E-04 4 -
5 10 60 110 455 067 | 045 | 1.90E-04 | 1.81E-04 Depth of soil in casing (m) 1.90
6 20 120 0.74 4.91 031 | 021 | 187E-04 | 1.83E-04 . 2
7 3.0 180 0.60 5.05 017 | 011 | 172604 | 1.43E-04 Cross-sectional area (m°) 1.96€-03
8 4.0 240 052 513 009 | 006 | 1.67E-04 | 1.51E-04
9 6.0 360 0.47 518 004 | 003 | 1.43E04 | o.65E-05 Groundwater level (m) 5.2
10 | 80 480 0.46 519 003 | 002 | 1.16E-04 | 3.42E-05
11 | 100 600 045 520 002 | 001 | 1.03E04 | 4.83E-05 Intake Factor 0.1375
12 | 150 900 0.43 522 000 | 000 | “#DIviO! #DIV/O!
HEAD RATIO vs ELAPSED TIME
1.00
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z
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I
[
e}
@
(]
T
0.10
0 100 200 300 400 500 600 700 800 900 1,000
Time (seconds)
Permeability Calculations PERMEABILITY vs ELAPSED TIME
Case Range k (m/s) .
——k (Ho) k (previous)
1 1-11  1.0E-04 LEv00
2 1-5 1.9E-04 -
3 5-10 1.1E-04 LE02
4 6-11 8.2E-05
g 1E-04 ,Ewr 1UM
=
Z  1E06 LOW
=
It
£ 1eos
st VERY LOW
a
LE-10
PRACTICALLY IMPERMEABLE
LE-12
0 100 200 300 400 Time (8%onds) ©° 700 800 900 1,000
el petouos FIGURE 2
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CLIENT: Orogen
PROJECT: Proposed Subdivision

LOCATION: Lot 6 Diamond Beach Road, Diamond Beach
SUBJECT: Falling Head Permeability Testing

JOB NO: GEOTTUNCO01754AA
Borehole Number BH1

Coﬁey geotechnics

SPECIALISTS MANAGING THE EARTH
The method of calculation is outlined in BS5930:1999

Borehole/casing diameter 0.05 m _ A L)
Elevation at borehole location 5.00 m,RL F(t,-t) H,
Depth below top of casing/standpipe to: where: k = permeability of the soil
bottom of borehole 297 m A = cross-sectional area of horehole or casina (m?\.
bottom of casing 297 m F = intake factor (refer to chart)
height of casing above surface 0.23 m H, = variable head at time t,
initial ground water level 0.71m H,-- variable head at time t,
Intake Factor Case (b)
No Time Depth | Water | Head k (m/s) k (m/s)
(mins) (secs) (m) Level (m) H/H, | (from H,)| (previous)
T 0 0 2.89 234 16 | 307
2 03 15 276 247 205 | 094 | 585E:05 | 5.85E-05
3 05 30 265 2558 194 | 089 | 555E-05 | 5.25E-05 Length of open hole (m) 0.00
2 | o8 45 245 278 174 | 080 | 7.15E-05 | 1.04E-04 4 -
5 10 60 237 2.86 166 | 076 | 6.49E-05 | 4.48E-05 Depth of soil in casing (m) 2.74
6 20 120 2.00 323 129 | 059 | 6.24E-05 | 6.00E-05 . 2
7 3.0 180 1.66 3.57 095 | 044 | 659E-05 | 7.28E-05 Cross-sectional area (m°) 1.96€-03
8 4.0 240 138 385 067 | 031 | 7.02E:05 | 831E-05
9 6.0 360 104 419 033 | 015 | 7.49E-05 | 8.43E-05 Groundwater level (m) 4.5
10 | 80 480 0.90 433 019 | 009 | 7.26E:05 | 6.57E-05
11 | 100 600 078 4.45 007 | 003 | 818E-05 | 1.19E-04 Intake Factor 0.1375
12 | 150 900 076 4.47 005 | 002 | 599E-05 | 1.60E-05
13 | 200 1200 0.74 4.49 003 | 001 | 5.10E:05 | 2.43E-05
14 | 250 1500 073 450 002 | 001 | 44705 | 1.93E-05
15 | 300 1800 072 451 001 | 000 | 427E:05 | 3:30E-05
16 | 450 2700 072 451 001 | 000 | 2:85E-05 | 0.00E+00
HEAD RATIO vs ELAPSED TIME
1.00 \
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0.10
0 500 1,000 1,500 2,000 2,500 3,000
Time (seconds)
Permeability Calculations PERMEABILITY vs ELAPSED TIME
Case Range k (m/s) .
——k (Ho) k (previous)
1 1-16  2.8E-05 LE+00
2 1-5 6.5E-05 .
3 5-10 7.4E-05 Leon
4 6-12 6.0E-05
2 o | MEDIUM
E 15N ee———
S e —
X
E 1.E-06 LOW
Qo
It
£ 1eos
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FIGURE 1

FA\GEOT\TUNC-Data\GEOT\TUNC job files\GEOTTUNC\TUNCO01700-1799\TUNC01750-01799\TUNCO01754AA\Report and appendices\Appendix D\BH1 _ 26.09.08.xIs



CLIENT:

Orogen

PROJECT: Proposed Subdivision
LOCATION: Lot 6 Diamond Beach Road, Diamond Beach "
SUBJECT: Falling Head Permeability Testing COI ley geOteCh nics
JOB NO: GEOTTUNCO01754AA SPECIALISTS MANAGING THE EARTH
Borehole Number BH3 The method of calculation is outlined in BS5930:1999
Borehole/casing diameter 0.05 m _ A L)
Elevation at borehole location 6.75 m,RL F(t,-t) H,
Depth below top of casing/standpipe to: where: k = permeability of the soil
bottom of borehole 2m A = cross-sectional area of harehole or casina (m?\.
bottom of casing 2m F = intake factor (refer to chart)
height of casing above surface 0.88 m H, = variable head at time t,
initial ground water level 1.12 m H,-- variable head at time t,
Intake Factor Case (b)
No Time Depth | Water | Head k (m/s) k (m/s)
(mins) (secs) (m) Level (m) H/H, | (from H,)| (previous)
T 0.0 0 2.72 791 “160 | -143
2 03 15 272 491 160 | 1.00 | 0.00E+00 | 0.00E+00
3 05 30 272 491 260 | 100 | 0ooE+oo | o0.00E+00 Length of open hole (m) 0.00
4 08 45 272 491 160 | 1.00 | 0.00E+00 | 0.00E+00 4 ;
5 10 60 272 491 160 | 100 | 0.00E+00 | 0.00E+00 Depth of soil in casing (m) 112
6 20 120 272 491 160 | 1.00 | 0.00E+00 | 0.00E+00 ' 2
7 3.0 180 272 4.91 160 | 1.00 | 0.00E+00 | 0.00E+00 Cross-sectional area (m°) 1.96€-03
8 40 240 271 492 159 | 099 | 373607 | 1.49E-06
9 6.0 360 2.69 4.94 157 | o098 | 751E07 | 151E-06 Groundwater level (m) 6.5
10 | 80 480 2.63 5.00 151 | 094 | 172606 | 4.64E-06
11 | 100 600 258 5.05 146 | 091 | 2.18E-06 | 4.01E-06 Intake Factor 0.1375
12 | 150 900 2.44 5.19 132 | 083 | 305606 | 4.80E-06
13 | 200 1200 2.33 5.30 121 | 076 | 332606 | 4.14E-06
14 | 250 1500 224 5.39 112 | 070 | 340606 | 3.68E-06
15 | 300 1800 2.16 547 104 | 065 | 342606 | 3.53E-06
16 | 450 2700 2.00 5.63 088 | 055 | 3.16E06 | 2.65E-06
17 | 600 3600 1.93 5.70 081 | 051 | 27006 | 1.32E-06
18 | 900 5400 1.85 578 073 | 046 | 208606 | 825807
19 | 1200 7200 181 5.82 069 | 043 | 16706 | 4.47E-07
HEAD RATIO vs ELAPSED TIME
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Permeability Calculations PERMEABILITY vs ELAPSED TIME
Case Range k (m/s) .
——k (Ho) k (previous)
1 1-19 1.7E-06 LE400
2 1-5 0.0E+00 HIGH
3 7-14 3.9E-06 LE02
4 7-19 1.7E-06
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