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1 INTRODUCTION

Consulting Earth Scientists (CES) was commissioned by Delmo Albion Park Pty Ltd (Delmo
Albion Park) to undertake a preliminary geotechnical assessment of aformer dairy farm located
at 58 Tongarra Road, Albion Park, NSW (herein referred to as ‘the site’), as shown in Figure 1.
It is understood that the site is to be acquired by Delmo Albion Park and they proposed to
develop the site for commercial/industrial land-use following appropriate rezoning.

The purpose of this investigation was to assess the subsurface conditions, determine geotechnical
limitations and provide recommendations for foundations for future devel opment at the site.
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2 SCOPE OF WORK

The objective of the geotechnical investigation was to assess the subsurface conditions to assist
the structural engineer with design of the proposed development including earthworks, footings
and pavements, as necessary.

To achieve the above objective, the following scope of work was carried out:

Review of available geological reports and maps;

= Use of a backhoeto excavate 16 test-pits across the site to provide apreliminary assessment
of geotechnical conditions,

= Use of a Dynamic Cone Penetrometer (DCP) and hand penetrometer to estimate the
consistency and relative density of the subsurface soilsin each test-pit;

= Submission of representative samples of soil for various NATA accredited testing, including
Cdifornian Bearing Ration (CBR), Atterberg limitsand compaction testing; and

» Preparation of a report detailing the results of the investigation and comments on
geotechnical conditions.

Report ID: CES060714-AM-02-F (Rev 1) Page 7 of 24
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3 SITE INFORMATION

Background information on the site as determined from available maps and our site inspection, is
presented below.

3.1 SITEIDENTIFICATION

The site address is 58 Tongarra Road, Albion Park, NSW. The current legal description of the
steis:

» Lot B in Deposited Plan 109816;

= Lot 6in Deposited Plan 1100435; and

= Lot 1inDeposited Plan 955731.

The site is located in the Local Government Area (LGA) of Shellharbour, Parish of Jamberoo
and County of Camden. The geographica coordinates for the approximate centre of the site are
296444E and 6172837N and the general locality of the siteis shown in Figure 1.

Lot B occupies an area of approximately 4.5 hectares, Lot 6 occupies an area of approximately
69 hectares and Lot 1 occupies an area of approximately 7.1 hectares. The site is immediately
surrounded to the north, south and west by rural grazing land and to the east by the runway of the
Illawarra Regional Airport. The existing site layout is shown in Figure 2.

3.2 SITE ZONING AND LANDUSE

At the time of the assessment the site was used predominantly for cattle grazing with associated
dairy, residential properties and machinery maintenance sheds. From the site inspection, it was
also apparent that a section of land in the south eastern portion of the site was previously used
for the sorting and storage of materials as part of alandscaping supplies business.

It is understood that the land is to be developed for commercia/industrial land-use. The site is
currently zoned under the Shellharbour Rural Local Environment Plan (LEP) 2004 as follows:

» Lot Biszoned 1(a) Agriculture Zone;

» The magority of Lot 1 is zoned 1(a) Agriculture Zone, while a section of Lot 1
bordering the Illawarra Highway is currently zoned 9(b) Arterial Roads Reservation;,

» The south eastern corner of Lot 6 iszoned 9(b) Arterial Roads Reservation, the wetland
in the centre of Lot 6 is zoned 7(w) Wetlands and the remainder of the site is zoned
1(a) Agriculture Zone.

The previous zoning of the site was not determined.
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3.3 TOPOGRAPHY

A review of the Albion Park 1:25 000 topographic map, Sheet 9028-1-N (CMA, 1986) revealed
that the site has an approximate elevation of lessthan 10 m AHD and is located on the valley flat
below the Illawarra Escarpment. Observations made by CES during a site inspection revealed
that there is a general down gradient slope of less than 5 degrees to the south east toward Frazers
Creek. The portion of Lot 6 surrounding Frazers Creek is noted on the map as being subject to
inundation.

Frazers Creek enters the southern portion of the site (Lot 6) and flows north-northeast through an
onsite wetland and to the Macquarie Rivulet approximately 800 m north of the northern corner of
Lot 6. The Macquarie Rivulet, which flows into Lake Illawarra located approximately 1.5 km to
the north east of the site, aso forms the western boundary of Lot 1 on the western side of
[llawarra Road. Surface water falling on the site would follow local onsite drainage and either
infiltrate directly into the underlying soil or flow toward Frazers Creek or Macquarie Rivulet.

34 GEOLOGY AND SOILS

3.4.1 Regional Geology
Review of the Kiama 1:50 000 Geological Series Sheet 9028-1 (NSW Department of Mines,

1974) indicated that the majority of the site is underlain by aluvium, gravel, beach and dune
sand of the Quaternary Period. However, the south east corner of Lot 6 (underlying the existing
onsite residences) is underlain by Berry Siltstone comprising mid-grey to dark-grey siltstone to
fine sandstone of the Shoalhaven Group of the early-late Permian Period.

342 Soils
Review of the Kiama 1:100 000 Soil Landscape Series Sheet 9028 (Department of Conservation

and Land Management, 1993) indicated that the site was situated on the Fairy Meadow soil
landscape group. As described by the soil map, the landscape in which soils of the Fairy
Meadow soil landscape group are found comprises aluvia plains, floodplains, valey flats and
terraces bellow the Illawarra Escarpment. Local relief isless than 10 m with slopes usualy less
than 5%.

Soils of the Fairy Meadow soil landscape group are described as shallow to moderately deep (50-
100cm) alluvial loams and siliceous sands on terraces with prairie soils and yellow podzolic soils
occurring on the drainage plains. The limitations of this soil landscape group are noted as being a
flood hazard, of low wet bearing strength and having highly permeable topsoil with high
seasonal water tables.
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3.5 HYDROGEOLOGY

The exact direction of groundwater flow was not determined from the available information.
However, it islikely that the groundwater will follow the regional topography and flow generally
to the north east and may follow the Frazers Creek and Macquarie Rivulet watercourses.

A search of the groundwater database at the Department of Infrastructure, Planning and Natural
Resources (DIPNR) was performed (Appendix 1). The search indicated that at the time of the
search there were three registered bores which exist within a 2 km radius of the centre of the site.
The closest bore (GWQ072794) as shown on the map provided by DIPNR appears to be located
on the site. However, the corresponding Work Summary sheet describes the well as being
located on Lot 6 in Deposited Plan 70360, which is not part of the site. This bore is registered for
Domestic Stock use and encountered water bearing zones within shale bedrock from 20 m to
20.5 metres Below Ground Level (MBGL). The salinity was recorded as being ‘salty’.

Two further bores (GW031499 and GWO031515) are located approximately 1 km to the north
west of the site and west of Macquarie Rivulet. These bores are registered for Irrigation and
Stock uses respectively. GWO031515 encountered a water bearing zone in shale at 21.90 m to
22.80 m and the salinity isrecorded as being ‘salty’. Further water quality data was not available.

3.6 ACID SULPHATE SOIL RISK

Clause 41 of the Shellharbour Rural Local Environment Plan 2004 states that any disturbance of
more than one tonne of soil, or works likely to lower the water table must address impact relating
to potential acid sulfate soils.

Review of the Albion Park 1:25 000 Acid Sulfate Soils Risk map (Land and Water Conservation,
1997) reveded that Lot 1 and Lot B and the mgority of Lot 6 are described as Class AP4, that is,
as having a low probability of acid sulfate materials being present. In these areas, the map
indicates that acid sulfate materials, if present, will be widespread, sporadic and may be buried
by alluvium sediments. The depth to acid sulfate materials in areas classified as AP4 is estimated
by the map to be greater than 3 m below the ground surface at the time of mapping. The map
indicates that land management is generally not affected by acid sulfate soils in these areas, but
highly localised occurrences may be found.

The south eastern portion of Lot 6 is noted on the map as having no known occurrence of acid
sulfate materials. Land management activities in this area are not likely to be affected by acid

sulfate materials.

Refer to Sections 6.4 and 7.2.4 for further assessment of ASS.
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3.7 SOIL SALINITY RISK

There are no published maps indicating potential salinity risk in the vicinity of the site, however
given the regional geology and hydrogeology, salinity may be a potential issue relating to the
development of the site, especialy if cut and fill earthworks take place.

Saline soils are naturally occurring sediments and soils containing salts. Saline soils occur
naturally and are derived from weathering of naturaly saline parent material, such as shale,
which are marine (saltwater) deposits, or via other natural processes such as deposition via
rainwater, through groundwater movement, or a combination of one or more of the above
processes. Saline soils in their existing environment may not provide any indicators of their
presence, however, when saline soils are disturbed during site development they can produce
numerous problems due to the release of salts, which can affect plant growth, building materials,
including pavements and roads, erosion and water quality.

3.8 SITE HISTORY

The following site history is asummary of information from the CES Stage 1 Environmental Site
Assessment (CES, 2006):

= From 1901 to 1977, the site was owned by individuals and farmers and was most likely
used for rura grazing purposes during this period. In 1977, it appears that the owners
changed the name on the title to a company name, i.e. Johnston (Marks Villa) Pty Ltd and
G.H. Johnston Pty Ltd. Site use from 1977 to the present was not determined however
anecdotal evidence suggests that the majority of the site was used for grazing cattle,
while an area near an old silo in the central portion of the site and an area in the south
east corner of the site was potentially used for soil mixing for alandscaping business; and

= Anecdotal evidence suggests that filling has occurred in various areas across the site
including the south west corner, other, unidentified, low lying areas and gullies, an old
well and aong the farm tracks. In addition, piles of fill material, which were overgrown
with grass were noted in an area between the three residences and a larger area to the east
of the residences. Anecdota evidence suggests that this area was used for soil sorting as
part of alandscaping business and bags of perlite were also present in the areato the east.

Report ID: CES060714-AM-02-F (Rev 1) Page 11 of 24
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3.9 PROPOSED DEVELOPMENT

Based on the information provided by Delmo Albion Park, CES understands that the site is
proposed to be subdivided into individual commercial / industrial alotments comprising
warehouse style office buildings constructed at-grade, car-parking and service roads. Some cut
and fill is proposed to alleviate flood concerns on low lying areas. A conceptua plan of the
proposed development is provided as Figure 3.
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4 FIELDWORK

Fieldwork was undertaken on 4 and 5" January 2007 and comprised the excavation of 16 test-
pits (test-pits TP1 to TP16) across the site to provide an assessment of the soil conditions,
particularly the consistency and compaction of the fill and natural soils. With the exception of
TP12, all test pits were excavated within the footprint of the proposed industrial zone with test-
pits TP1 to TP10 located within Lot 6 and test-pits TP11 and TP13, located within Lot B. Test-
pit TP12 was located within the proposed flood zone at the northern end of Lot 6.

The fieldwork was supervised by Mr Stephen McCormack, who directed the test-pit excavations,
nominated sampling and testing, and logged the encountered sub-surface lithology. The test-pits
were excavated with a backhoe with an extendable boom supplied and operated by RL Narethan
Pty Ltd, using a 0.5m wide bucket. The test pits were excavated to refusal on shale bedrock or
approximately 4.0m depth (the approximate limit of reach for the backhoe), whichever was
shallower. Dynamic Cone Penetrometer (DCP) tests were carried out adjacent to three of the
test-pits (TP4, TP5 and TP10) to assist in assessing the consistency of the soil

Water was encountered in test-pits TP4 at 3.0m Below Ground Level (BGL) and TP12 at 1.0m
BGL. Water was not encountered in the remaining test-pits.

Bulk samples which were representative of the fill and natural soil encountered across the site
were collected from some test-pits with selected samples, which were representative of the
encountered soils, submitted for general soil Classification tests including Atterberg limits,
compaction testing, dispersion, Californian Bearing Ratio (CBR) and Acid Sulfate Soil (ASS)
testing.

The location of each test-pit was determined using a hand held GPS unit. A summary of the test-
pit information, including depths and coordinatesis provided in Table 1 while their approximate
locations are shown on Figure 3. A copy of the test-pit logs including the DCP results are
provided in Appendix 1.
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5 FIELDWORK RESULTS
5.1 SUBSURFACE CONDITIONS

Topsoil was encountered in all test-pits to an average depth of 250 mm with a maximum depth of
500 mm (TP4). The topsoil typically comprised dark brown clayey silt / silty clay with rootlets
throughout. Beneath the topsoil each test-pit, with the exception of TP12 (located in the flood
zone), encountered stiff to very stiff alluvial clay which was moist and predominately red-brown
and grey mottled in colour. Test-pit TP12 encountered topsoil over sandy soil which in turn was
underlain by soft to very soft black organic clays and silts with pockets of sand. The organic
clays and silts were encountered at 1.0m BGL and corresponded to water seepage.

Shale bedrock was encountered beneath the aluvia clays in test-pits TP1, TP2, TP3, TP6, TP7
and TP8 at depth of between 0.5m and 1.8m BGL. The only fill material encountered in the test-
pits was a 400 mm layer in TP2 comprising firm to stiff alluvial clay with brick and concrete
inclusions.

A summary of the typica stratigraphy encountered across the industrial zone is provided in
Table 2.

5.2 GROUNDWATER

Groundwater seepage was encountered in test-pits TP4 and TP12. Test-pit TP4 was located
adjacent to the Frazer Creek in the south-western corner of the site and water seepage occurred at
adepth of 3.0m BGL which corresponded to some sandy lensesin the aluvia clays.

As previously mentioned, water seepage in TP12, located in the flood zone at the northern end of
the site, occurred at 1.0m BGL which corresponded to the transition from sandy soils to black
organic clays and silts.
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6 LABORATORY TEST RESULTS

Representative samples of soil and rock were collected during the fieldwork and submitted to
either Australian Soil Testing Pty Ltd or Sydney Soil and Environmental Laboratory Pty Ltd, for
NATA accredited testing which included:

= Atterberg limits and linear shrinkage;

= Cdifornian Bearing Ration (CBR) tests;
= Compaction testing;

= Dispersion testing (pinhole) and

= Acid Sulfate Soil (ASS) Testing.

Laboratory test results are provided in Appendix 2, while a summary of the resultsis provided in
the following sections.

6.1 ATTERBERGLIMITSAND LINEAR SHRINKAGE TESTING

The Atterberg limits and linear shrinkage tests were conducted on seven samples of clay-based
soil to provide a broad assessment of plasticity and to provide a preliminary estimate of potential
for movement of the clay with changes in moisture content. Of the seven samples, six were
collected from various depths throughout the alluvial clay layer while the remaining sample was
collected from the weathered shale layer.

A summary of the Atterberg limit and linear shrinkage testing results is provided in Table 3. The
testing indicates that the alluvial clays and shale (once excavated and re-moulded) are typicaly
of high plasticity with moderate potential for shrink/swell with changes in moisture content. .

6.2 COMPACTION AND CALIFORNIAN BEARINGRATIO TESTS

To assist with future earthworks, pavement and slab design, representative samples of the
aluvia clay soil layer were collected and submitted for standard compaction and CBR testing.
Samples selected for testing from the clay material beneath the topsoil, at depths commensurate
with possible future road subgrade levels based on surrounding topography and existing road
levels. However, further testing is recommended when the location and level of future roads /
pavements is known.

The compaction tests conducted on the silty clay soils and remoulded shae, recorded maximum
dry densities of between 1.35 t m™ and 1.88 t m, with optimum moisture contents of between
11.5% and 26.0%. The soaked CBR tests returned CBR values of between 0.5% and 7%, with
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an average of 3.5%. Given the variation on composition of the fill layer, CES recommends a
design CBR of 3%.

A summary of the test resultsisprovided in Table 3

6.3 DISPERSION TESTS

Five pinhole dispersion tests were carried out on selected samples from the alluvia clay layer
and the results summarised in Table 3.

Of the five samples analysed, one (sample 040107-04-SM collected from TPl at 0.5 — 1.0m
depth) was classified as partially dispersive (PD2). The remaining samples were classified as
non-dispersive (ND1).

6.4 ACID SULPHATE SOIL TESTS

Acid Sulphate Soils (ASS), both potential and actual, is the common name given to naturaly
occurring sediments and soils containing iron sulfides. The exposure of the sulfides in these
soils to oxygen by drainage or excavation leads to the generation of sulphuric acid which in turn
can pose a significant risk to the environment if not managed appropriately. Earthworks which
disturb ASS requires a detailed management plan to be implemented.

Actual ASS (AASS) isthose containing highly acidic soil horizons resulting from aeration of the
soil materials that are rich in iron sulfides. The field ph of these soils are 4 or less. Potential
ASS (PASS) is soils containing sulfides that have not been oxidised and the field pH of these
soilsis greater than 4. Both AASS and PASS is often found in the same soil profile with AASS
generally overlying PASS.

To assess the presence of AASS or PASS, selected soil samples were subjected to Suspension
Peroxide Oxidation Combined Acidity & Sulfate (SPOCAS) analysis by SESL and the results
compared against criteria provided in the Acid Sulphate Soils Management Advisory Committee
(ASSMAC, 1998) guidelines. These guidelines provide a series of trigger levels or action
criteria, based on the percentage of oxidisable sulphur (or equivaent TPA/ TAA) for broad
categories of soil types. If the trigger levels are exceeded then the soil is considered to be ASS.
A summary of the ASSMAC criteriais provided in Table 4.

The results of the ASS testing are provided in Table 5. Based on these results, there are no
actual ASS risk, although some samples represent a low to medium PASS risk. Estimated lime
dosing rates, based on a factor of safety of 1.5, for those soils presenting a PASS risk is aso
provided in Table 5.
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7 DISCUSSION AND RECOMMENDATIONS
7.1 GEOTECHNICAL CONSTRAINTS

Based on the fieldwork and inspection of surrounding structures, CES do not anticipate any
significant geotechnical constraints that will influence development of the site as proposed.
However, it is noted that this investigation was broad and there may be localised areas of
unsuitable soils, particularly in the low-lying areas of the industrial zone.

7.2 EARTHWORKS

It is understood that the bulk excavation and filling may be undertaken to alleviate flood
concerns of the low lying areas. The exact areas of excavation and filling are not currently
known therefore only general discussion and recommendations is provided herein.

7.2.1 Excavation

Any excavation of the soil across the site will be readily carried out using standard excavation
equipment such as excavators and backhoes. Excavation of the upper portion of the shae
bedrock may be slower, however it should still be economically achievable using conventional
earthmoving equipment. Deeper excavations may encounter stronger shale and require the
assistance of rock breaking equipment. Although the dte is reasonably distant from any
adjoining structures, any use of such rock-breaking tools should consider the sensitivity of
nearby structures to vibration.

7.22 Temporary and Long Term Batter Slopes

Where there is sufficient space for batters to be battered the temporary and permanent
unsupported batter slopes given below could be adopted.

Temporary and Permanent Unsupported Batters

Material Type Temporary Batter Permanent Batter
Alluvia clay 1.25H:1V 2H:1V
Shale bedrock 1H:1V 1.5H:1V

The above batters assume that the ground surface beyond the crest of the slope is horizontal and
surcharge loads not placed within a distance from the crest equal to the vertical height of the cut.
The permanent batter slopes should be protected against erosion by using vegetation, geotextile
or similar.
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7.2.3 Filling

When filling, the excavated material or imported fill, should be placed in horizontal layers not
more than 0.25m loose thickness over prepared subgrade and compacted to a dry density ratio
not less than 95% Standard beneath pavements and 98% Standard beneath structures.. The
moisture content during compaction should be maintained at +2% of Standard Optimum. Filling
operations should generaly be carried out under a Level 1 inspection and testing source as
defined in AS3798 — 1996 Guidelines on Earthworks for Commercial and Residential
Devel opments.

Where applicable, it is noted that filling within 1.5m of the rear of any retaining walls should be
compacted using light weight equipment (eg. hand operated plate compactor or ride-on
compactor not more than 3 tonnes static weight) in order to limit compaction-induced |ateral
pressures. The layer thickness should be reduced to 0.2m maximum loose thickness.

It is noted that any soils which are required to be imported onto the site for any purpose should
be subjected to validation testing in accordance with the EPA (1995) Sampling Design
Guidelines or appropriate documentation classifying the integrity of the imported materia to
confirm its suitability for the proposed land-use.

7.24 ASSRisk

As mentioned in Section 6.4, there is a low to moderate PASS risk associated with the some
aluvia soils encountered across the site (Table 5). In accordance with the Acid Sulphate Soils
Management Advisory Committee (ASSMAC, 1998) guidelines, a detailed management plan
should be prepared and implemented prior to any excavation works for redevelopment or
remediation of the site that will disturb soil.

The medium PASS risk is associated with the organic clays and silt encountered in test-pit TP12,
located in the flood zone at the northern end of the site. Based on the laboratory testing resuilts,
to neutralise the PASS risk, lime may be added to this material at a rate of approximately 26 kg
per tonne of soil.

Low PASS risk was found to be associated with some samples collected across the industrial
zone from the red-brown and brown, silty clay (aluvia clay unit). Although not al the alluvial
clay samples were assessed as having a PASS risk, CES concludes that the risk of acid sulfate
soilsis significant enough to warrant the development of an ASS management plan. Particularly
as the ASS risk was largely associated with the upper 1.0m of the aluvia clay unit. Based on
laboratory testing results undertaken as part of this investigation, the average dosing rate of lime
to neutralise the PASS risk in the alluvial clay is 7.5 kg per tonne of soil. Once the PASS risk
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has been treated with lime, it is recommended that the soil be re-sampled to validate the PASS
risk has been neutralized.

It is noted that further assessment of ASS risk may be undertaken during detailed assessment of
the site and once the areas and volumes of excavated soil are known.

7.25 Salinity risk
As mentioned in Section 3.7, the regiona geology and hydrogeology indicates a potential
salinity issue relating to the development of the site, especidly if cut and fill earthworks take

place. Earthworks can exacerbate problems associated with saline soils and produce salinity
problemsif they:

= Expose the underlying more saline soil horizons or intercept saline groundwater;

= Block or impede natural drainage pathways, which may lead to water logging;

= Change the site hydrology in a manner that increase interaction of surface water with
sdline soils; and

» Increase groundwater recharge and rising water table via increased infiltration due to
excess watering, clearing of vegetation, or water ponding in poorly drained areas

As noted in Department of Infrastructure, Planning and Natural Resources (DIPNR, 2003b):

“The key to the salinity process is that salt is soluble in water. As water gains access to
our buildings and infrastructure, salt can be carried with it. When water evaporates, salt
crystallises and can cause physical stress on the building material as the crystals
expand.”

This is not only true for dissolved salts transported into building materials but is also true for
dissolved salts that move through natural materials such as soil, as evaporation from saline soil
can lead to the breakdown of soil structure and erosion.

There are a number of management options used to minimise potential impacts when devel oping
land situated on saline soils, however the most important consideration in protecting any
building or structure in saline soil areas is to prevent saline soils contacting the structure that
include:

It is noted that further assessment of salinity risk may be undertaken during detailed site
assessment.
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7.3 SUBGRADE PREPARATION

Since plans for the proposed development have not been finalized, including any earthworks
involving cut and fill, CES is only able to provide the following general recommendations for
subgrade preparation for the future pavements, slab-on-ground construction and other minor
structures, if required:

= Strip existing topsoil material including and unsuitable materials from site (eg. material
containing deleterious matter). Stockpile remainder for re-use as landscaping material or
remove from site.

» The exposed subgrade surface should be proof rolled to a minimum density ratio of 100%
standard. A NATA-registered laboratory should be engaged to monitor the compaction
levels.

» During compaction and proof rolling as described above, areas which show visible heave
under compaction equipment should be over-excavated a further 0.3m and replaced with
suitable approved fill material and re-compacted to 100% standard.

Given that much of the subgrade is expected to comprise clay based soils, it may be necessary to
construct aworking platform above the prepared subgrade, comprising a minimum of 150 mm of
gravel or recycled concrete, to minimise problems associated with trafficking.

74 FOUNDATIONS

Based on discussions with the structural engineer, it is expected that suitable foundations for the
proposed industrial buildings will comprise shallow pad or strip footings founded either on the
aluvia clay unit, shale bedrock or on engineered fill following earthworks. Ideally, CES
recommends that footings for the proposed structure be founded on a consistent medium to
provide consistency and minimise any potential differential settlements,

The alluvial clay encountered across the industrial zone was stiff to very stiff and is considered a
suitable founding stratum for shallow footings, providing a maximum allowable bearing pressure
of 150kPa. Should this clay or the upper portion of the shale unit be excavated and compacted
in a controlled manner as engineered fill then this fill layer would also be a suitable founding
medium for shallow footing, aso providing a maximum allowable bearing pressure of 150kPa.
Footings founded on shale may be designed for an allowable bearing pressure of 700kPa, or
higher if more investigation is conducted on the strength of the shale and the presence and extent
of defects within the zone of influence of footings.

It is estimated that settlements will be less than 1% of footing width under service loading.

Report ID: CES060714-AM-02-F (Rev 1) Page 20 of 24



GONSULTING
EARTH
SAENTISTS

A summary of the allowable end bearing pressure for shallow footingsis provided below.

Design Parametersfor Shallow Footings

Layer / Unit Allowable End Bearing Pressure (kPa)
Engineered FILL 150
Alluvia Clay 150
Shale 700

7.5 RETAINING WALLS /EXCAVATION SUPPORT

75.1 Flexible Retaining Walls

Where retaining walls are cantilevered or supported by a single row of anchors and some wall
movements can be tolerated (flexible wall), retaining wails can be designed assuming a
triangular earth pressure distribution.

Flexible retaining wall design parameters are provided below:

Design Parameters— Flexible Retaining Walls
Active Earth Passive Earth Bulk unit Weight,
Material Type Pressure Pressure 3
- - Y (kN/m°)
Coefficient (K a) Coefficient (Kp)
Alluvia Clay 0.35 25 20

7.5.2 Rigid Retaining Walls

Where ground anchors or internal props restrain retaining wail movement, or where significant
movements cannot be tolerated (rigid wall), an ‘at-rest’ earth pressure coefficient (Ko) of 0.5
should be adopted with atrapezoidal pressure distribution.

In addition to lateral earth pressures and surcharge loads, consideration should be given to the
possibility of a hydrostatic pressure due to build-up of water behind the wall (eg. from broken
services) unless permanent subsurface drainage can be provided.

7.6 PAVEMENTS

Pavement designs are based on the subgrade materials encountered after any excavation or re-
grading has taken place. At this preliminary stage the exact subgrade for the proposed roads and
pavements is not known athough likely to comprise either:

= Alluvid clay;
=  Weathered shale; or

Report ID: CES060714-AM-02-F (Rev 1) Page 21 of 24



GONSULTING
EARTH
SAENTISTS

» Engineered fill comprising either aluvial clay, ripped shale, or a combination of both.

Each of the above are considered to be suitable as a subgrade provided it performs satisfactorily
under proof rolling. The principa aim of the subgrade improvement and preparation is to
provide a uniform foundation over the entire pavement formation which will not give rise to
unevenness in the pavement surface under the design loads.

Soaked CBR values for samples of silty Clay and remoulded shale material was assessed as
ranging from 0.5% and 7%, with an average of 3.5%. Given the variation on composition of the
fill layer, CES recommends a preliminary design CBR of 3%.

At this preliminary stage, concrete road pavements are preferred, especially in truck turning and
manoeuvring areas, since concrete pavements do not require particularly strong subgrade. It is
more important that the subgrade be reasonably uniform in degree of support. In areas of car-
parking bitumen pavements are considered adequate.

7.7 SOIL MODULUSFOR INTERNAL FLOOR SLAB DESIGN

Internal floor slabs-on-ground, reference should be made to Cement and Concrete Associations
“Industrial Floors and Pavements’ (Report No. T48, 2™ Edition dated May 1999). Furthermore,
any pavement should be underlined by a minimum 200 mm layer of granular sub-base meeting
the requirements of DGS 20 as defined in RTA Specification 3051. The purpose of this layer is
to provide a stable base for construction equipment, provides a uniform bearing surface, reduces
potential deflections at joints and facilitates load transfer across construction joints. In
accordance with AS3798-1996, this layer should be compacted to a minimum density ratio of
95% modified.

For design purposes, the Y oungs Moduli provided below, are recommended.

Youngs Moduli for Internal Floor Slab Design (M Pa)
Material Type Young's Modulus (M Pa)
Alluvia Clay 20
Shale bedrock 70

7.8 EARTHQUAKE SITE FACTOR

Structural design for earthquake loads should be carried out in accordance with the relevant
provisons in AS1170.4-1993 “Minimum Design Loads on Structures, Part 4: Earthquake
Loads”.
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Based on the encountered subsurface soils, and with reference to Table 2.4(a) of AS1170.4—
1993, CES suggests a nominal site factor (S) for earthquake design loading to be 1.0. In
addition, from Table 2.3 of AS1170.4-1996, an acceleration coefficient () of 0.08 for
Wollongong should be used.
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Figures
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Table 1: Summary of Test-pit Information

. . Overall Depth of Depth to Top of
Testpit ID Cor?p?ltgted Location Co-ordinates” Elevation * Testpit Depth Te:psoil epBedrockp
Eastings (m AGM) | Northings (m AGM) m (AHD) (mBGL) (mBGL) (mBGL)
TP1 4-Jan-07 Lot 6 Industrial Zone 297057 6172681 8.7 18 0.15 1.2
TP2 4-Jan-07 Lot 6 Industrial Zone 296942 6172630 138 12 0.1 0.5
TP3 4-Jan-07 Lot 6 Industrial Zone 296845 6172607 12.8 18 04 1.2
TP4 4-Jan-07 Lot 6 Industrial Zone 296646 6172652 6.0 38 05 Not determiined
TP5 4-Jan-07 Lot 6 Industrial Zone 296515 6172765 5.2 4 04 Not determiined
TP6 4-Jan-07 Lot 6 Industrial Zone 296810 6172795 87 2 0.2 Not determiined
TP7 4-Jan-07 Lot 6 Industrial Zone 297028 6172856 9.9 25 0.1 1
TP8 4-Jan-07 Lot 6 Industrial Zone 296888 6172968 104 22 0.3 18
TP9 4-Jan-07 Lot 6 Industrial Zone 296718 6173028 6.5 38 0.3 Not determiined
TP10 5-Jan-07 Lot 6 Industrial Zone 296571 6173152 9.8 4 0.2 Not determiined
TP11 5-Jan-07 Lot B Industria Zone 296797 6173396 8.7 38 04 Not determiined
TP12 5-Jan-07 Lot 6 Flood Zone 296458 6173483 36 28 0.15 Not determiined
TP13 5-Jan-07 Lot B Industria Zone 296600 6173381 7.9 26 0.3 Not determiined
TP14 5-Jan-07 Lot 6 Industrial Zone 296864 6173105 83 35 0.3 Not determiined
TP15 5-Jan-07 Lot 6 Industrial Zone 296700 6172869 5.8 35 0.25 Not determiined
TP16 5-Jan-07 Lot 6 Industrial Zone 296699 6172716 31 3.6 0.15 Not determiined

Note 1: Accuracy for the coordinatesis on average £0.3 m
Note 2: Accuracy on the elevation ison average +1 m




P

CONSULTING
EARTH
SCIENTISTS

Table2: Typical Ste Stratigraphy (Industrial Zone)

Only encountered in test-pits TP1, TP2, TP3, TP6, TP7 and TP8
located in the south-eastern portion of the site..

Depthto To Thickness Consistency /
Layer / Unit Description P P ! ) y. )
of Layer (m) Range (m) | Relative Density
TOPSOIL typically comprising Clayey SILT / Silty CLAY: dark brown, low
lastici i ith h : N ificall
plasticity, moist, with much grass roots Surface 01-05 ot specifically
assessed.
Thiswas layer was common to all test-pit locations.
ALLUVIAL Silty Clay (of apparent aluvial origin): red-brown, brown, orange, with
CLAY some grey mottling, stiff to very stiff, moist, medium to high plasticity.
Some fine to coarse ironstone gravel inclusions at depth. 0.1-05 0.5->4.0 Stiff to very stiff
This layer was encountered in all test-pits.
BEDROCK SHALE: dark brown and grey, extremely to distinctly weathered, very
low to low strength, with frequent clay bands present.
Not Very low to low
0.5->4.0 .
determined strength

Note 1: Thickness and depth measured from existing ground levels.
Note 2: Assessed using DCP, hand tools and a Hand Penetrometer
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Table3: Summary of Laboratory Test Results— Atterberg Limits, Linear Shrinkage, Compactions, CBR and Dispersion

Linear Maximum Optimum
Moisture | . . _ _ Pinhole Dry Moisture CBR (%)
) Liquid | Plastic | Shrinkage ] ) i
Sample D Testpit / Depth | Content Limit Index Dispersion Density Content
% Classification 2.5 mm 25mm
%) % t/m° % @ _ @ _
penetration | penetration
040107-01-SM TP4/0.5-1.0m 215 47 24 12.0 -- 152 24.0 5.0 6.0
040107-04-SM TP1/0.5-1.0m 215 60 40 16.5 PD2 164 22.0 4.0 35
040107-05-SM TP1/1.3-1.6m 124 -- -- -- ND1 1.60 12.0 6.0 7.0
040107-06-SM TP5/0.4-1.0m 24.4 70 49 185 -- 1.49 26.0 3.0 25
040107-11-SM TP8/0.3-1.0m 28.4 75 46 16.5 ND1 1.35 20.5 0.5 0.5
050107-20-SM TP10/0.3—0.7m 9.9 29 15 85 ND1 1.88 115 55 5.0
050107-21-SM TP10/1.2—1.5m 15.0 46 27 12.0 -- -- -- -- --
050107-22-SM TP11/0.4-0.8m 36.0 89 59 20.5 ND1 1.28 19.0 0.5 0.5
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Table 4. Site Assessment Criteria- ASSMAC criteria based on ASS soil analysis

Typeof Material

Action Criteria

1-1000 tonnes distur bed

Action Criteriaif morethan

1000 tonnes disturbed

Approx. clay Sulfur trail Acid trail Sulfur trail Acid trail
1 .- % S oxidisabl -
Texturerange content (%<0.002 % S oxidisable (oven-dry] mol H+/tonne (oven-dry g ) g);sié) esiovinr mol H+/tonne (oven-dry
(%<0.002 MM i) €9 Sros O Sros | basis) egTPA or TsA™ | @Y Spjg os basis) eg TPA or TSA
S

Coarse Texture

<5 0.03 18 0.03 18
Sands to loamy sands
Medium Texture

>5 to <40 0.06 36 0.03 18

Sandy loams to light clays
Fine Texture
Medium to heavy clays and >40 0.1 62 0.03 18
silty clays.

Source; Ahernet al. (1998a) Table 4.4.




Table5: Soil Analytical Results- POCAS

Sulfur trail Acid trail Lime
. Date Matrix Unit TSA (TPA — Dosing
Sample|D Testpit Depth (m Assessment Summar
p p epth (M) | ~oilected % S % S % S TAA TPA TAA) y Rate
- (KCI) | (Peroxide) (POS) " =)
Units mol H .tonne kg/tonne

. No actual ASSrisk & low
040107-03-SM TP3 05-10 04-Jan-07 Alluvia Clay <0.01 0.02 0.02 86 94 8 potential ASS risk 7.1
040107-01-SM TP4 05-10 04-Jan-07 Alluvid Clay <0.01 <0.01 <0.01 22 <2 <2 No actua or potential ASS risk N/A
040107-02-SM TP4 20-25 04-Jan-07 Alluvid Clay <0.01 <0.01 <0.01 2 6 4 No actua or potential ASS risk N/A

. No actual ASSrisk & low
040107-06-SM TP5 04-10 04-Jan-07 Alluvia Clay <0.01 0.02 0.02 42 54 12 potential ASS risk 41

. No actual ASSrisk & low
040107-09-SM TP7 05-08 04-Jan-07 Alluvid Clay <0.01 0.03 0.03 144 176 32 potential ASS risk 132

. No actual ASSrisk & low
040107-13-SM TP9 05-10 04-Jan-07 Alluvia Clay <0.01 <0.01 <0.01 90 114 24 potential ASS risk 8.6
050107-20-SM TP10 0.3-0.7 05-Jan-07 Alluvia Clay <0.01 <0.01 <0.01 2 6 4 No actual or potential ASS risk N/A

. No actual ASSrisk & low
050107-22-SM TP11 0.4-08 05-Jan-07 Alluvid Clay <0.01 0.01 0.01 62 122 60 potential ASS risk 9.2

. No actual ASSrisk & medium
050107-24-SM TP12 15-20 05-Jan-07 Organic Clay <0.01 0.22 0.22 194 346 152 potential ASS risk 26
050107-25-SM TP16 05-0.7 05-Jan-07 Alluvia Clay <0.01 <0.01 <0.01 26 <2 <2 No actual or potential ASS risk N/A
050107-26-SM TP16 0.0-0.15 05-Jan-07 Topsail <0.01 <0.01 <0.01 18 6 <2 No actual or potential ASS risk N/A

. No actual ASSrisk & low
050107-27-SM TP16 3.0-35 05-Jan-07 Alluvia Clay <0.01 <0.01 <0.01 22 34 12 potential ASS risk 2.6

Guideline Criteria (assuming fine texture and >1000 tonnesis disturbed) -- 0.03 - 18 - -

Note 1: Results in bold and italics exceed the relevant action criteria
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Appendix 1
Borehole L ogs
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Client: Ashe Morgan EARTH TP1
Site Name: 58 Tongarra Road SCIENTISTS
. R . 1/111 Moore Street Leichhardt NSW 2040
L ocation: Albion Park NSW PH: (02) 8585 4888  FAX: (02) 9550 9560 Sheet: 1of 1
X-Coord: 297057 AGM Date Commenced: 4-Jan-2007 Logged by: SM
Y-Coord: 6172681 Date Completed: 4-Jan-2007 Checked by: SM
Surface Elevation: 8.7 m AHD Hole Diameter (mm): 3mx 0.5m
Drilling Information LITHOLOGY Samples Tests
| = — inti - o}
o |0 5 Description > o T =5 Notes and
2|3 € ° |8 Q EE£5 ZE | additional
g o | = =] : = .
é =12 18 ol 8 g SOIL TYPE: plasticity or particle characteristics, g é % E. Q 5‘ o E o9 observations
8 n_:l g (% g % g colour, secondary and minor components s 8 @] & 2 NeomoNTe
0_©
| TOPSOIL: Clayey Silt: brown, M F i
low plasticity with rootlets
T throughout M [StVSt R
: Silty CLAY : brown, low plasticity :
] becoming red-grey mottled and b
| medium to high plasticity from 040107-04-SM B 4
i 0.5m |
1 18|} ]
- [j: .
| SHALE: dark brown and brown, i
| \(j);;ervr\::la)l/( weathered, weak to 040107-05-SM B ]
2 2
- Practical refusal at 2.0m i
33 ]
4——-4 -
Drill Company: N & T Johnston Operator Name: Tony Johnston Refer to Standard Sheets
Machine Type: Backhoe OperatorsLicence No.: for details of abbreviations




Client: Ashe Morgan EARTH P2
Site Name: 58 Tongarra Road SCIENTISTS
. R . 1/111 Moore Street Leichhardt NSW 2040

L ocation: Albion Park NSW PH: (02) 8585 4888  FAX: (02) 9550 9560 Sheet: 1of 1
X-Coord: 296942 AGM Date Commenced: 4-Jan-2007 Logged by: SM
Y-Coord: 6172630 Date Completed: 4-Jan-2007 Checked by: SM
Surface Elevation: 13.8 m AHD Hole Diameter (mm): 3mx 0.5m
Drilling Information LITHOLOGY Samples Tests
Tl _ _ - o
|0 5 Description > g T =5 Notes and
AEIn € e |5, 2 EE£5 ZE | additional
é =~ § §_ ol E g SOIL TYPE: plasticity or particle characteristics, é é .% E. Q 5‘ o E L:D,S observations
8 n_:l g (% g % g colour, secondary and minor components s 8 @] & 2 NeomoNTe
00

i w | OL | TOPSOIL: Clayey Silt: dark M | F

—|\ brown, low plasticity with rootlets T
7] CH throughout M F
: FILL: red-brown, high plasticity
= with some bricks
: ]
| § § SHALE: brown and dark grey,
3|z extremely weathered, weak to

T 8 very weak.
11 l

] Practical refusal at 1.2m
2——-2
33
4——-4
Drill Company: N & T Johnston Operator Name: Tony Johnston Refer to Standard Sheets
Machine Type: Backhoe OperatorsLicence No.: for details of abbreviations




Client: Ashe Morgan EARTH TP3
Site Name: 58 Tongarra Road SCIENTISTS
. R . 1/111 Moore Street Leichhardt NSW 2040
L ocation: Albion Park NSW PH: (02) 8585 4888  FAX: (02) 9550 9560 Sheet: 1of 1
X-Coord: 296845 AGM Date Commenced: 4-Jan-2007 Logged by: SM
Y-Coord: 6172607 Date Completed: 4-Jan-2007 Checked by: SM
Surface Elevation: 12.8 m AHD Hole Diameter (mm): 3mx 0.5m
Drilling Information LITHOLOGY Samples Tests
Sl _ s - o
o |0 5 Description = g 8 =P Notes and
2|3 € ° |8 Q EE£5 ZE | additional
g o | = =} ; = .
é =12 18 o 8 g SOIL TYPE: plasticity or particle characteristics, _g é % E. Q 5‘ o E o9 observations
8 n_:l g (% g % g colour, secondary and minor components s 8 @] & 2 NeomoNTe
00
i s _“se| OL | TOPSOIL: Clayey Silt: dark M | F 1
e o we brown, low plasticity with rootlets
7] e e throughout ]
i S i
i / CH | Silty CLAY: red-brown, medium M [SUvst i
to high plasticity with trace of fine 040107-03-SM B
7 / sand and rootlets throughout 1
| g5 i
51 z
| =——] SHALE: brown and dark grey, ]
extremely weathered, weak to
7 very weak. ]
2——-2 . —
Practical refusal at 1.8m
373 .
4—-4 -
Drill Company: N & T Johnston Operator Name: Tony Johnston Refer to Standard Sheets
Machine Type: Backhoe OperatorsLicence No.: for details of abbreviations




Client: Ashe Morgan EARTH TP4/DCP1
Site Name: 58 Tongarra Road SCIENTISTS
. R . 1/111 Moore Street Leichhardt NSW 2040

L ocation: Albion Park NSW PH: (02) 8585 4888  FAX: (02) 9550 9560 Sheet: 1of 1

X-Coord: 296646 AGM Date Commenced: 4-Jan-2007 Logged by: SM

Y-Coord: 6172652 Date Completed: 4-Jan-2007 Checked by: SM

Surface Elevation: 6 m AHD Hole Diameter (mm): 3mx 0.5m

Drilling Information LITHOLOGY Samples Tests

3= — ot - o

o |0 5 Description > o T =5 Notes and

AEIn € e |5, 2 EE£5 ZE | additional

s |~ § g g 9 |sovee: plasticity or particle characteristics, % 3 2 = o 2 o¢g [£=] observations

e | o] 8 S |S @ = o &

8 o g (% g % g colour, secondary and minor components s 8 @] & 2 NeomoNTe

0 o0
i —><__| OL/OHTOPSOIL: Silty Clay/Clayey Silt. | M | F |

M dark brown, low plasticity with
7 Mo rootlets throughout 1
i /;/I CH | Silty CLAY: dark brown, medium | M St 040107-01-SM B ]
to high plasticity, trace of fine

7 / sand and rootlets throughout ]

171 //?// —
: 7/ e / j
1 |5 /}, 4 ]
i = § CH | Silty CLAY: brown-grey mottled, M 4

S| Z medium to high plasticity with

22| & / some fine sand 7
1 / 040107-02-SM B i
| % e j
| / Silty CLAY: water seepage below i
i % 3.0m |

4——-4 _ _|

Terminated @ 3.8m
Drill Company: N & T Johnston Operator Name: Tony Johnston Refer to Standard Sheets
Machine Type: Backhoe OperatorsLicence No.: for details of abbreviations




Client: Ashe Morgan EARTH TP5/DCP3
Site Name: 58 Tongarra Road SCIENTISTS
. R . 1/111 Moore Street Leichhardt NSW 2040
L ocation: Albion Park NSW PH: (02) 8585 4888  FAX: (02) 9550 9560 Sheet: 1of 1
X-Coord: 296515 AGM Date Commenced: 4-Jan-2007 Logged by: SM
Y-Coord: 6172765 Date Completed: 4-Jan-2007 Checked by: SM
Surface Elevation: 5.2 m AHD Hole Diameter (mm): 3mx 0.5m
Drilling Information LITHOLOGY Samples Tests
=5~ _ . - o
|0 5 Description > g T =5 Notes and
AEIn € e |5, 2 EE£5 ZE | additional
ES) = § §_ E 92 SOIL TYPE: plasticity or particle characteristics, % g 'ch o ) 5‘ o g L:D,S observations
=2 o ¢ S |S0O £ o &
8 n_:l g (% g % g colour, secondary and minor components s 8 @] & 2 NeomoNTe
0_©
i s _“se| OL | TOPSOIL: Clayey Silt: dark M | F | 1
e o we brown, low plasticity with rootlets
7] e e throughout ]
i j/ CH | Silty CLAY: red-brown and M st 040107-06-SM B i
brown mottled, high plasticity
. % with some fine rootlets T
1—1-1 //?././ —
| / CH Silty CLAY: becoming M i
predominately brown with grey
7 mottling and with trace of fine ]
i / sand i
i g /./é:// Silty CLAY: ironstone banding VSt \ ]
R present below 2.2m
2—+-2| z | B —
i 2| “ 1
118 //C N _
313 ?.// -
| / 040107-07-SM B i
4 i /
] Terminated @ 4.0m 1
Drill Company: N & T Johnston Operator Name: Tony Johnston Refer to Standard Sheets
Machine Type: Backhoe OperatorsLicence No.: for details of abbreviations




Client: Ashe Morgan EARTH TP6
Site Name: 58 Tongarra Road SCIENTISTS
. R . 1/111 Moore Street Leichhardt NSW 2040
L ocation: Albion Park NSW PH: (02) 8585 4888  FAX: (02) 9550 9560 Sheet: 1of 1
X-Coord: 296810 AGM Date Commenced: 4-Jan-2007 Logged by: SM
Y-Coord: 6172795 Date Completed: 4-Jan-2007 Checked by: SM
Surface Elevation: 8.7 m AHD Hole Diameter (mm): 3mx 0.5m
Drilling Information LITHOLOGY Samples Tests
Sl — s - o
o |0 5 Description > o T =5 Notes and
2|3 € ° |8 Q EE£5 ZE | additional
g o | = =} ; = .
é =12 18 o 8 g SOIL TYPE: plasticity or particle characteristics, g é % E. Q 5‘ o E o9 observations
8 n_:l g (% g % g colour, secondary and minor components s 8 @] & 2 NeomoNTe
00
i > _| OL | TOPSOIL: Clayey Silt: dark M| F ]
M brown, low plasticity with rootlets
N N throughout T T
i CL Mmoo 1M St |
| Silty CLAY: brown, medium ]
plasticity with fine rootlets
| Silty CLAY : red-brown, high M | VSt | 040107-08-SM B 4
| plasticity trace of fine sand |
i gl ]
- Ij: .
i SHALE: brown and dark grey, i
extremely weathered, weak to
7 very weak. ]
2 >
) Practical refusal at 2.0m 1
373 .
4—-4 -
Drill Company: N & T Johnston Operator Name: Tony Johnston Refer to Standard Sheets
Machine Type: Backhoe OperatorsLicence No.: for details of abbreviations




Client: Ashe Morgan EARTH TP7
Site Name: 58 Tongarra Road SCIENTISTS
. R . 1/111 Moore Street Leichhardt NSW 2040
L ocation: Albion Park NSW PH: (02) 8585 4888  FAX: (02) 9550 9560 Sheet: 1of 1
X-Coord: 297028 AGM Date Commenced: 4-Jan-2007 Logged by: SM
Y-Coord: 6172856 Date Completed: 4-Jan-2007 Checked by: SM
Surface Elevation: 9.9 m AHD Hole Diameter (mm): 3mx 0.5m
Drilling Information LITHOLOGY Samples Tests
Sl _ s - o
o |0 5 Description > o T =5 Notes and
2|3 € ° |8 Q EE£5 ZE | additional
g o | = =} ; = .
é =12 18 ol 8 g SOIL TYPE: plasticity or particle characteristics, g é % E. Q 5‘ o E o9 observations
8 n_:l g (% g % g colour, secondary and minor components s 8 @] & 2 NeomoNTe
00
i w™w | oL | TOPSOIL: Clayey Silt: dark M | F 1
s —\ brown, low plasticity with rootlets M—T—
7 CL throughout M| St ]
: T 4*_/_____ Silty CLAY': brown, medium R :
| N ] en Pty winfiercates v _
| Silty CLAY : red-brown, high 040107-09-SM B 4
| / plasticity trace of fine sand |
11 N
i _ SHALE: brown and dark grey, i
k=t extremely weathered, weak to
b g § very weak. ]
- i z B
1 £ |
22 -
] Practical refusal at 2.5m 1
373 .
4—-4 -
Drill Company: N & T Johnston Operator Name: Tony Johnston Refer to Standard Sheets
Machine Type: Backhoe OperatorsLicence No.: for details of abbreviations




Client: Ashe Morgan EARTH TP8
Site Name: 58 Tongarra Road SCIENTISTS
. R . 1/111 Moore Street Leichhardt NSW 2040
L ocation: Albion Park NSW PH: (02) 8585 4888  FAX: (02) 9550 9560 Sheet: 1of 1
X-Coord: 296888 AGM Date Commenced: 4-Jan-2007 Logged by: SM
Y-Coord: 6172968 Date Completed: 4-Jan-2007 Checked by: SM
Surface Elevation: 10.4 m AHD Hole Diameter (mm): 3mx 0.5m
Drilling Information LITHOLOGY Samples Tests
| = — inti - o}
o |a o] Description > o T -7 Notes and
AEIn € e |5, 2 EE£5 ZE | additional
s |~ § g g 9 |sovee: plasticity or particle characteristics, % 3 2 = o 2 o¢g [£=] observations
S | i g B c 8 ] =) S o &
8 o g (?) g & g colour, secondary and minor components s 8 @] & 2 NeomoNTe
0_©
| Tl oL | TOPSOIL: Clayey Silt: dark M F ]
e brown, low plasticity with rootlets
7 ae™ throughout 1
: 2 CH Silty CLAY: dark brown, high M St 040107-11-SM B :
/ plasticity with trace of fine sand
] /T~~~ ~} and finerootlets throughout r~——r——— b
| / CH |“-ccmm e I M VSt i
/ Silty CLAY : red-brown, high
7 / plasticity with atrace of fine sand ’
L s ! / _
1 /%2 /F‘/“‘“ ______________________ I 1
i 2 “ CH | Silty CLAY: red-brown and grey M | Vst |
i . / mottled, high plasticity. 040107-12-SM B |
| EEEE SHALE: brown and dark grey, i
E—=—— extremely weathered, weak to
22 E— very weak. 7
] Practical refusal at 2.2m 1
33 ]
4——-4 -
Drill Company: N & T Johnston Operator Name: Tony Johnston Refer to Standard Sheets
Machine Type: Backhoe OperatorsLicence No.: for details of abbreviations




Client: Ashe Morgan EARTH TP9
Site Name: 58 Tongarra Road SCIENTISTS
. R . 1/111 Moore Street Leichhardt NSW 2040
L ocation: Albion Park NSW PH: (02) 8585 4888  FAX: (02) 9550 9560 Sheet: 1of 1
X-Coord: 296718 AGM Date Commenced: 4-Jan-2007 Logged by: SM
Y-Coord: 6173028 Date Completed: 4-Jan-2007 Checked by: SM
Surface Elevation: 6.5 m AHD Hole Diameter (mm): 3mx 0.5m
Drilling Information LITHOLOGY Samples Tests
= — inti - o]
o |0 5 Description > o T =5 Notes and
2|3 € ° |8 Q EE£5 ZE | additional
g o | = =] : = .
é =12 18 ol 8 g SOIL TYPE: plasticity or particle characteristics, g é % E. Q 5‘ o E o9 observations
8 n_:l g (% g % g colour, secondary and minor components s 8 @] & 2 NeomoNTe
0_©
i > _| OL | TOPSOIL: Clayey Silt: dark M| F ]
M brown, low plasticity with rootlets
7] | | throughout ]
4 ML M | st |
/ |\ SILT: brown, low plasticity with
T / CH |\ roots throughout Mo Vst 1
| Silty CLAY : dark brown, high 040107-13-SM B 4
plasticity with fine rootlets
T throughout and trace of fine sand. ’
i / becoming red-brown from 0.5 i
1—T1--1 / —]
| / becoming orange brown and grey i
/ mottled from 1.2m
: /./é:// 040107-14-SM B
1 |s / |
] 51 E ]
5|z
2—-2| & % —
i / Hd | becoming dark grey and fissured M | Hd ]
/ (possible residual)
33 //0?:// —
4——-4 _ _|
Terminated @ 3.8m
Drill Company: N & T Johnston Operator Name: Tony Johnston Refer to Standard Sheets
Machine Type: Backhoe OperatorsLicence No.: for details of abbreviations




Project ID: CES060714-AM CONSULTING | BoreholeI D:

Client: Ashe Morgan EARTH TP10/DCP?
Site Name: 58 Tongarra Road SCIENTISTS T
. R . 1/111 Moore Street Leichhardt NSW 2040
L ocation: Albion Park NSW PH: (02) 8585 4888  FAX: (02) 9550 9560 Sheet: 1of 1
X-Coord: 296571 AGM Date Commenced: 5-Jan-2007 Logged by: SM
Y-Coord: 6173152 Date Completed: 5-Jan-2007 Checked by: SM
Surface Elevation: 9.8 m AHD Hole Diameter (mm): 3mx 0.5m
Drilling Information LITHOLOGY Samples Tests
| = — inti - o}
o |0 5 Description > o T =5 Notes and
2|3 € ° |8 Q EE£5 ZE | additional
g o | = =] : = .
é =12 18 ol 8 g SOIL TYPE: plasticity or particle characteristics, g é % E. Q 5‘ o E o9 observations
8 n_:l g (% g % g colour, secondary and minor components s 8 @] & 2 NeomoNTe
0_©
i > _| OL | TOPSOIL: Clayey Silt: dark M| F ]
w brown, low plasticity with fine to
7] 7 coarse gravel and rootlets ]
. /| €L |\ throughout M| Vst .
| 050107-20-SM B ]
o Sandy CLAY:: brown, low N
T S plasticity, fine to coarse sand with h
| A fine to medium gravel (possible i
i 4 fill) |
171 AV 1
] / CH Silty CLAY: brown, high M | VSt i
plasticity, fine to coarse sand and 050107-21-SM B
N / trace of fine gravel ]
_ / CH Silty CLAY': brown and grey M VSt/Hd |
- mottled, high plasticity, slightly
. g, / fissured (possible residual) T
22| 2| 5 .
51 z
172 % ]
33 g -
4 * /
] Terminated @ 4.0m 1
Drill Company: N & T Johnston Operator Name: Tony Johnston Refer to Standard Sheets
achine Type: Backhoe peratorsLicence No.: or details o reviations
Machine T Backh O torsL N for details of abbreviat




Client: Ashe Morgan EARTH TP11
Site Name: 58 Tongarra Road SCIENTISTS
. R . 1/111 Moore Street Leichhardt NSW 2040

L ocation: Albion Park NSW PH: (02) 8585 4888  FAX: (02) 9550 9560 Sheet: 1of 1

X-Coord: 296797 AGM Date Commenced: 5-Jan-2007 Logged by: SM

Y-Coord: 6173396 Date Completed: 5-Jan-2007 Checked by: SM

Surface Elevation: 8.7 m AHD Hole Diameter (mm): 3mx 0.5m

Drilling Information LITHOLOGY Samples Tests

| = — inti - o}

o |0 5 Description > o T =5 Notes and

i.éz % 5 g = g 2 éa % & % 5 ég additional

é =18 §_ ol 8 g SOIL TYPE: plasticity or particle characteristics, g é .% E. Q 5‘ o E o9 observations

8 n_:l g (% g % g colour, secondary and minor components s 8 @] & 2 NeomoNTe

0_©
R iui TOPSOIL: Clayey Silt: dark M F |

Mo brown, low plasticity with trace

7 oMo fine sand and rootlets throughout 1
T / CH Silty CLAY: red-brown, high M | Vst g
- / plasticity trace of fine sand. 050107-22-SM B -

171 //:; -
| / becoming reddish brown from i
i / 1.1m |
i § % i
] 51 E ]

5|z
i /F CH | Silty CLAY: orange brown and M| VSt ]
grey mottled, high plasticity, with

7] / fine to coarse sand and fine to ]
- / medium ironstone gravel. g
i / more ironstone banding with i
_ / depth ]

313 //0?:// -

4——-4 _ _|

Terminated @ 3.8m
Drill Company: N & T Johnston Operator Name: Tony Johnston Refer to Standard Sheets
Machine Type: Backhoe OperatorsLicence No.: for details of abbreviations




Client: Ashe Morgan EARTH TP12
Site Name: 58 Tongarra Road SCIENTISTS
. . . 1/111 Moore Street Leichhardt NSW 2040

L ocation: Albion Park NSW PH: (02) 8585 4888  FAX: (02) 9550 9560 Sheet: 1of 1

X-Coord: 296458 .y Date Commenced: 5-Jan-2007 Logged by: SM

Y-Coord: 6173483 Date Completed: 5-Jan-2007 Checked by: SM

Surface Elevation: 3.6 m AHD Hole Diameter (mm): 3mx 0.5m

Drilling Information LITHOLOGY Samples Tests

= — inti - o]

o |0 5 Description > o T =5 Notes and

2|3 € ° |8 Q EE£5 ZE | additional

g o | = =] : = .

é =12 18 o 8 g SOIL TYPE: plasticity or particle characteristics, _g é % E. Q 5‘ o E o9 observations

8 n_:l g (% g % g colour, secondary and minor components s 8 @] & 2 NeomoNTe

0_©
| ol oL | TOPSOIL: Silty Clay: brown, low | M F i

= plasticity with fine to medium

7] sand, fine to medium gravel and M MD ]
s and rootlets throughout. i
] SAND: red-grey mottled, fine to 050107-22-5M B ’
] coarse, trace of silt and ]
| intermittant pockets of sandy clay. i

171 1
| Clayey SILT: black, low to w S ]

medium plasticity, high organic
T avav content. i
4 § i
o5 o s\ 7|7
i gl g i
S| Z avars

b, it 1 Some pockets of clay and sand ]
i /7|7 |
_ s\ 77 ]
] aravs i

2__ 2 s\ 7|7 ]
- N7/ .
- /7|7 u
-1 s\ 77 1
. s\ 7|7 7
7 /77 7
N VAV T
7] sl s ]

3773 Terminated @ 2.8m (Collapsing) 7]

4—-4 —

Drill Company: N & T Johnston Operator Name: Tony Johnston Refer to Standard Sheets

Machine Type: Backhoe OperatorsLicence No.: for details of abbreviations




Client: Ashe Morgan EARTH TP13
Site Name: 58 Tongarra Road SCIENTISTS
. R . 1/111 Moore Street Leichhardt NSW 2040
L ocation: Albion Park NSW PH: (02) 8585 4888  FAX: (02) 9550 9560 Sheet: 1of 1
X-Coord: 296600 AGM Date Commenced: 5-Jan-2007 Logged by: SM
Y-Coord: 6173381 Date Completed: 5-Jan-2007 Checked by: SM
Surface Elevation: 7.9 m AHD Hole Diameter (mm): 3mx 0.5m
Drilling Information LITHOLOGY Samples Tests
il P _ - - o
|0 5 Description > g T =5 Notes and
AEIn € e |5, 2 EE£5 ZE | additional
é ~ § §_ o E g SOIL TYPE: plasticity or particle characteristics, é é .% E. Q 5‘ o E L:D,S observations
8 n_:l g (% g % g colour, secondary and minor components s 8 @] & 2 NeomoNTe
0 o0
| o[ OL | TOPSOIL: Clayey Silt: brown, M F ]
e low plasticity with fine to medium
7 ae™ sand, fine to coarse gravel and 1
_ e and rootl ets throughout. 1
i / CH M [stivst i
Silty CLAY : red-brown mottled,
1 / high plasticity, trace of fine sand ]
171 //:; -
i g / becoming orange and grey i
B2 mottled
i S| 5 i
51 z
_ i % i
2——-2 g —
] Terminated @ 2.6m 1
3713 ]
4——-4 ]
Drill Company: N & T Johnston Operator Name: Tony Johnston Refer to Standard Sheets
Machine Type: Backhoe OperatorsLicence No.: for details of abbreviations




Client: Ashe Morgan EARTH TP14
Site Name: 58 Tongarra Road SCIENTISTS
. R . 1/111 Moore Street Leichhardt NSW 2040
L ocation: Albion Park NSW PH: (02) 8585 4888  FAX: (02) 9550 9560 Sheet: 1of 1
X-Coord: 296864 .y Date Commenced: 5-Jan-2007 Logged by: SM
Y-Coord: 6173105 Date Completed: 5-Jan-2007 Checked by: SM
Surface Elevation: 8.3 m AHD Hole Diameter (mm): 3mx 0.5m
Drilling Information LITHOLOGY Samples Tests
= — inti - o]
o |a o] Description > o T -7 Notes and
2|3 € ° |8 Q EE£5 ZE | additional
g o | = =] : = .
é =12 18 ol 8 g SOIL TYPE: plasticity or particle characteristics, g é % E. Q 5‘ o E o9 observations
8 n_:l g (% g % g colour, secondary and minor components s 8 @] & 2 NeomoNTe
0_©
| o[ OL | TOPSOIL: Clayey Silt: brown, M F ]
e low plasticity with fine to medium
7 ae™ sand and and rootlets throughott. 1
| / CH Silty CLAY: red-brown mottled, M St i
/ high plasticity, trace of fine sand
171 //?// —
1 18| / S \ j
g | g | Silty CLAY: orange and grey \
R A - 74~ 1----| mottled, high plasticity with trace -~ —F--— R
_ s / CH of fine sand and fine to medium M | Vst |
gravel.
272 —
i Occassional pockets of clayey 1
N / sand. ]
- 4Rt Sandy CLAY: grey-red mottled, M | VSt |
ey medium plasticity, fine to coarse
7] e sand. T
373 —— 1
_ / CH | Silty CLAY: grey, high plasticity M | Hd ]
with trace of fine sand (possible
h / residual) ]
] Terminated @ 3.5m ’
4—-4 —
Drill Company: N & T Johnston Operator Name: Tony Johnston Refer to Standard Sheets
Machine Type: Backhoe OperatorsLicence No.: for details of abbreviations




Client: Ashe Morgan EARTH TP15
Site Name: 58 Tongarra Road SCIENTISTS
. R . 1/111 Moore Street Leichhardt NSW 2040
L ocation: Albion Park NSW PH: (02) 8585 4888  FAX: (02) 9550 9560 Sheet: 1of 1
X-Coord: 296700 AGM Date Commenced: 5-Jan-2007 Logged by: SM
Y-Coord: 6172869 Date Completed: 5-Jan-2007 Checked by: SM
Surface Elevation: 5.8 m AHD Hole Diameter (mm): 3mx 0.5m
Drilling Information LITHOLOGY Samples Tests
=5~ _ . - o
|0 5 Description > g T =5 Notes and
AEIn € e |5, 2 EE£5 ZE | additional
é =~ § §_ ol E g SOIL TYPE: plasticity or particle characteristics, é é .% E. Q 5‘ o E L:D,S observations
8 n_:l g (% g % g colour, secondary and minor components s 8 @] & 2 NeomoNTe
0_©
i s “se| OL | TOPSOIL: Clayey Silt: brown, M| F 1
we e low plasticity with fine to medium
7] Noww sand and and rootlets throughout. ]
: / cH Silty CLAY : brown, high M St :
plasticity, trace of fine sand and
] roots throughout. r——— b
| / VSt |
171 é’/ -
212 j?/ becoming orange and grey |
i / mottled |
373 1
7 " / Sandy CLAY': Orange and grey b
J . CH | mottled, medium to high M | VSt i
plasticity, fine to medium sand
] (possible residual) ]
] Terminated @ 3.5m ’
4—-4 —
Drill Company: N & T Johnston Operator Name: Tony Johnston Refer to Standard Sheets
Machine Type: Backhoe OperatorsLicence No.: for details of abbreviations




Client: Ashe Morgan EARTH P16
Site Name: 58 Tongarra Road SCIENTISTS
. R . 1/111 Moore Street Leichhardt NSW 2040

L ocation: Albion Park NSW PH: (02) 8585 4888  FAX: (02) 9550 9560 Sheet: 1of 1

X-Coord: 296699 AGM Date Commenced: 5-Jan-2007 Logged by: SM

Y-Coord: 6172716 Date Completed: 5-Jan-2007 Checked by: SM

Surface Elevation: 3.1 m AHD Hole Diameter (mm): 3mx 0.5m

Drilling Information LITHOLOGY Samples Tests

= — inti - o]

o |o o] Description > o T -7 Notes and

2|3 € ° |8 Q EE£5 ZE | additional

g o | = =] : = .

é =12 18 ol 8 g SOIL TYPE: plasticity or particle characteristics, g é % E. Q 5‘ o E o9 observations

8 n_:l g (% g % g colour, secondary and minor components s 8 @] & 2 NeomoNTe

0_©
i HaTY oL TOPSOIL: Silty Clay: brown, low M F 050107-26-SM D i

= = plasticity with fine to medium
7] / CH sand and rootlets throughout. M St ]
: Silty CLAY: dark brown, high :
/ plasticity, trace of fine sand and

] roots throughout. r=- b
| / VSt | 050107-25-SM D ]

171 //; -
i ?/ becoming red-brown mottled i

|5 -

- S|z -
1 £ / |

212 / -
| Z CH Silty CLAY: red-white-brown, M VSt i

high plasticity, trace of fineto

3-8 coarse sand and tine to medium N
- gravel (ironstone). Rarefine 050107-27-SM D e
| / rootlets throughout. i
] Terminated @ 3.5m ’

4—-4 —

Drill Company: N & T Johnston Operator Name: Tony Johnston Refer to Standard Sheets

Machine Type: Backhoe OperatorsLicence No.: for details of abbreviations




GCONSULTING
EARTH
SAENTISTS

Appendix 2
Soil Testing Results

Report |D: CES060714- AM-02-F (Rev 1)



SPOCAS Proflle

GLIENT:  Gonsulting Earth Sclentlsts

Sydnay Environmantel
& Soll Leboratory Pty Ltd
ABN 70 106 810 70B

1/111 Moore St 4 18 Chiivers Rost
LEICHHARDT NSW 2040 Sty Thoraleigh NSW 2120
Attn: Stephen MeCormack GombRny Australia
PROJECT: Name: ASINER 150 - Aorens moito:
location: ECZ160 Sydney Pannant Hills NSW 1716
SESL Quote N°: Client Job N Order N* Environmental and Soll Telb 02 038D 6554
Date Received: 08/01/2007 Laboratory For o5 648a suay
Speclalils ki Soil Chrenipry, Agrenolny Em:  Info@sesl.com.au
e Contimnalien Asaiimati Web: www.sesl.cam.au
SAMPLE: Batoh N°: 2811 SamploN®: 4 e
Name: 04[”07_01 ‘SM Results and contluzions aszome thol zampling
Tesl Typa: sPOCAS i:;:.:.:::lﬂ;:};fﬂ'nfﬂf“mm'h"“ ot ‘Tobal Mo Pageat 317
TEST RESULT COMMENTS

pH in KCI- 5.38 strong acidity

pH In H,0, 5489 strong acldity

A pH unit - -0.01 Insigniilcant pH.-change

T, -
( C) Acldity Trall

TRPA mol H+At <D

TAA mal Helt 22 some actual acldily

TSA mol H+hf < 2 litila to no potential acidity

Sulphur Tral

'3/0 SP L4 0-01

% Sga < 0.01 little to no achtal sulfur activity

% Spos =0.01 Iittle to no potential aulur activity

Derived Values
% Stpa <0.01
-0.20 no lime requiraments

‘Lime Requirement (kg/tonns) **

* TPA equlvalent 8%, where 1% sulpliide produces 623.7 mola H™ / fanne soll.

** |nciudas a safety factor of 1.5,

&) Hecommandatinns

1

i =For the purpose of Ac]d Sulfate SOII (ASS) assessrnent as par the Ach:l Sulfate Sol! Manual (ASSMAO), this soll showa alrong
:acidlty and no changa In pH upon oxldation, suggesting there is no further potential acldity. The acldity ie die to a non-pyrite source

; {(e.g. organic matter, Mn compounds and ferrolysis). Thera is littls to no actual of potential sulfur activity, all of which Indicates no

1', actual or potenilal Acid Sulfata Soil risk.

B

i

l!aplann'ltun ol tha Ma\hndn
Anem CR, Blundeh B and Slohe Y

Advisory commitle, Wollorighar, NS

Chacked by ....... p—
8imon Legdke

'H you have any quesllnns or would fike to discuss these results please calj myself at the office on 9980 6554,

ed: ) (19‘9&) Acfd Sulphats Solls Leboratory Mathors Quioslines Publzhed byiha Acld Svlphata Sofl Manageman!
LAy

Gonsullant.w%.......... PUVRRP

Stacy Crook

~Th!3 goll has no actual or potentlal Acld Sulfate Solf risk. This soll does not heed to be treated as an ASS, and works can
iprcac:aad without futher considerafion of ASS. No lime requirements are necessary.

DRate of Report
2410172007




SPDCAS Profile

CLIENT: Consulting Earth Sclentists

Sydney Envirenmanlal
& Soli Laboratory Piy Ltd
ABN 70 108 810 °70R

11111 Moore 5t . A 18 Ghilvers Road
LEICHHARDT NSW 2040 gy Thornleigh NSW 2120
Attn: Stephen MeCormack . Gonpany Australis,
PRD\IECT- Name: AEIN!:S K0 Addrass mall to;
Location; o5 Sydney :Sn?::la:iza NSW 1715
SESL Quote N°: Client Job N*; Order N°: Environmental and 5oll Tel 025980 85
Date Received: DB/01/2007 _ Laboratory Fax: 029484 2427
et Ll fn S0l Cnoiiry. Aeaoiry Em: info@sasl.com.au
e Cunblination Asiafiintc Web: wwuw.sssl.com.au
SAMPLE:  Batch N°: 2811 Sample N*: 2 :::};:;T;‘;;”:;;;ﬁ;:;;;‘;m“_'gl’m
Name: 040107-03-SM znsuit'-ann-;« ; serums l:m
TeBtT o B DG S reprasoniativé. This document shell nalba
) yp P A mprodueed Rxeept In dull, ‘foie) No Pagas: 101
TEST : RESULT COMMENTS
pH in KCI 3.74 oxtremse acidity
pH In H,C, 3.88 extreme acldiy
A pH unit +0.12 slight pH Incraase

{ —
Acldity Trall

N

T R R L L R IR

TPA mol H+h 94
TAA mol H+i BE - slgnificant aclual acidity
TSA mol Hift 8 little potential acidity
Sulphur Trall
% Sp .02
% Syel ' < 0.01 little'to no actual sulfur-activity
Y% Spos : ' : .02 very slight potentlal sulfur activily
Derivéd Valuee
% S A' ' .15 more acidity from a non-pyrite source
Lime Requirement (kg/tonne) ** 710 ' some lime requiremnents

* TPA equivalent 5%, whara 1% sulphlde producas 823.7 mole HT flonns sail,
** |nciudas a safety factor of 1.6.

Recommendations

{For the purpose of Acid Sulfate Soi (ASS) assessment as per the Acid Bulfete Soll Manual (ASSMAG), this soil shows extreme

.iacicilty, some which Is due 1o a non-pytite source {e.g. organic matier, Mn compounds and ferrolysis). Upon oxidation the soll
- {shows potentlal acidity combined with very &llght sulfur activily which results In a low potential ASS risk.

‘%Thls soll has no actual ASS risk and a low potentlai ASS risk, This can be easily managed by Incorporating the above addltlons
'{of lime, which will neutralise any tisk. Once the soll has been treatad with lime, 1t I8 recommendad the sofl be resampled to valldate
e ASS 1lsk has been neutralised. ‘ '

H you have any gueslions or would like to dlscuss these resufts plezse call myself at the office on 9880 6554.

Explanal{on of Ihe Methode:
#hern OR, Blunden B and S1one Y teda.) (19%E), -Ack Sujphata Sallz Laboralory Mathods Guidelines Publienad by ha Add Sulphate Soil Menayement

Advisory commitio, Wallonghar, NSW, Auelrs)

Ohecked BY e ? A rereensnnees Consultant...«ag..,....................... Date of Report

Simon Lepie Stacy Crook 24/01/2007

S LA T RN RS S ekl ., e e e e e ol




T Wil L) TRew Py = W= e

' i

SPOGCAS Protlle = Sydney Enviranments!
& & Eall Laboratory Ply Ltd
CLIENT:  Consulting Earth Sclentlsts 5 ABN 70 108 510 708
1M1 Moore 5t S 18 Chilvers Road
LEICHHARDT NSW 2040 . gl Thornielgh NSW 2420
Attn: Stephen McCormack Gompany 7 Australia .
PROJECT: Name: ABNES |80 - Addrass mall o2
Location: ° oz Sydney zgnﬁ::lal;ﬁs NSW 1745
SESL Quote N Client Job N°;  Order N°: Envirenmental and 5ol} Tet (029980 6654
Dala Rece;vad: 08/01/2007 : Laboratary Fax: 029484 2427
: SpecItofE 1 Sol Chernlitry, Agronorny Em: info{@easl.com.su
. And Comgpacn ALizmes Web: www.sesl.com.au
SAMPLE: Batch N* 2811 Sample N°: 3 mgi:;*n:g;g:;;;f";";:;:;;;':;.:my
Name: 046107-08-Sh ‘ Razufts an soncluslons sssuma that rampling

- Is taprameallve, This documant 2hall nolba
TQS( Type. SPOCAS tepmauced excepl In .

Tolel Mo Pagee: 1011 -

TEST RESULT COMMENTS

pH inKCl 4.34 exirame acidily
pH in K0, ' 4,18 extreme acidity
A pHuonit 0.21 slight pH drop

Acldiy Trall
TPA moi H-+t 54
TAA mol H+/t 42 significan aclual acidity
TSA maol Hait 12 jitfle potential acidity

Sulphur Trall
% Sp 02
% Sgry -« 0.01 ittle to no actual sulfur activity
% Spos ) : 02 vary slight potential sulur activity

Derlvad Values

% Sepa .09 more acidity from a non-pyrite source

Lims Requirement (kg/tonne) ™ 410 some lime reguirements

* TPA equivalent 5%, whare 1% sulphlde producas 8237 mole H* /tonne soll.
** Includes & safety factor of 1.5,

\
Q Hacommendatlona

: Forthe purpose of Acld Sulrate Soll (ASS) essessment es per the Acld Sulfate Soil Manual (ASSMAC) 1h1's son shows sxtrame
,,.acldity. some which is dus to a nan-pyrite source (e.g. organie matter, Mn compounds and ferrolysis). Upon oxidation the soil

,shnws potential acidity combined with very sfight sulfur activity which results In 2 tow potential ASS risk.

lThis soil has no acinal ASS rlsk and a low petentlal ASS rlak This can be easily managed by incorporating the above additions

iof lime, which will neutralise any risk. Once the soll has been treated with lima, 1t Is recommended ihe soll be resampled to validate ! :
the ASS risk has been neutrallsed.

‘ilf you have any guestions ar would like to discuss these results please call myself at the offlce on 9980 8554,

- M a mm s s e sms P T L N N T L ) ., [

Explanation ol the Methoda:

&hern CR, Blundan & and Stona ¥ {eds.} (1998). Acld Sulphaie Solls Laborsiory Methods Guldalinez Putsiished by the Actd Sulphals Soll Managemenl
Advisary commitle, WollonpbEr, NSW, AusIralia

L Y A S . Consultanw/fgz. ..................... Date of Report

Slmon Ledke Stacy Crook 24/01/2007
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SPOCAS Proflie

CLIENT: Conaulting Earth Sclenflsts
11411 Moore 5t
LEICHHARDT NSW 204D
Atfn: Stephen McCormack

PROJECT: Name:
Location; ,
SESL Quate N*: Client Job N®, Order N
Dale Received: 0B/01/2007

SAMPLE:  Batch N°: 2811 Sample N°; 4
Name: 040407-08-SM
Test Type: §POCAS

Qually
Endoped
Gompany

ABRIZE IED
20012 2000
QEC 21850

Sytney Environmental

& Sofl Laberatosy Ply Ltd
AEN 70 106 810 708

16 Chilvers Road
‘Thomlelpgh NSW 2120

Austealla

Addrese mail to;

PO Box 357
;ydr; ey cal and Sofl Pennanl Hills NSW 1715

nvironmental an o Tael: 029880 8554

Laboratory Fax: 02 D4B4 2427
SetL 1 XMy, Agionomy Em:  injo@seslcom.au
and Contiminiuon Asscimenty ' Web:  www.sesl,com.au

etz are performed undara guallty sysiem
<arlifiod aa complylap wiin (B0 3001: 2000.
Results snd ansume thal

Ip empresaputive, This documant shall net bo
reprduced excepl In il

Total No Pages: 1071

TEST RESULT COMMENTS
pH in KCI 3.52 extreme acidily
pH InH,0, 3.84 exireme acldiy
A pHunil -0.82 slight pH increase

@ Acidity Trall

TPA molH+A : 176

TAA mol H+A 144

TSA mol H+A 32
Sulphur Trall

% Sy .03

% Skn <0.01
Derjved Values

% Sipa 28

Lime Reguirement {kg/tonne) ™ 18.20

* TPA equivalent 5%, where 1% sulphics praduces 823.7 mola M~ / tonne ol

Q ** includes a salety factor of 1.5,

Hacnmmandaﬁons

) \

'.'the ASS tlsk has been neutrahsed

i

i

Bxplanslion ol the Methogs:

'For 1he purpose of Acuj Su!fate Sm (ASS) assasment as per 1he Acld Sulfate Soll Manual (ASSMAC) ‘mis so]l shows extreme '
';acldlly, gorme which s due o a non-pyrite source (e.g. organle matter, Mn compounds and ferrolysis), Upon oxldatlon the soll
. shows slgnlflcant potential acrdny combinsd wilh very slight sulfur activity which results In a low potemlal ASS risk,

Aham CR, Blunden B and smne‘f(eda)u?ﬂﬁ) Acrdsu.pharssuﬂal.ﬁbumlwtn hods Gulde)

Consuftanyﬂ .................. - Date of Raport

. Advisory wmmnla, Wallengbar, NSW, Auelr,

Checked by ... -
Slmon Leahé

vary significant aclual acidity
significant potential acidity

lille to no actual sulfur astivity
very slight potential sulfur activity

more acidity from a non-pyrite source

soma lime requirements

‘Thls soll has no actual ASS vigk and & low potential ASS rlak. This can be easlly managed by incorporating the above addilions
iof ime, which wili nautralise any risk. Once the soil has bzen 1reated with Iime, It {s recommendad the soll be resampled to validale |

"If you have any questions or would Jike to discuss these results pleagse call myszelf at the offlce oh 9980 6554,

TS TR

[

hed by the Acid Sulphale Soll Management

Stacy Crook 24/01/2007




SPOCAS Proflle

CLIENT: Consulting Earth Scientiata
1111 Moore St
LEICHHARDT NSW. 2040
Attn: Stephen McCormack

PROJECT: Nams:
Locatlon:
SESL Quots N Client dob N°;  Qrder N°:
Date Received: 08/01/2067

SAMPLE: Batch N*: 2811 Sample N*: §

Name: 040107-13-SM
Test Type: sPOCAS

Quality
Endorocd
Company

ABINZGISO
BOM: 200
OEC 21850

Sydney
Environmental and Sofl
Laboratory

| 504 € Y il bl
and Conlaminalion Altritnt

Teale anx perfarmed undera quelity ayalem
eetifiod en complyin with 15090042 2000,

fAoauila snd 1hal
Is rapraxeniathve. This documan shall nol ba
rapradurad axcopkin full,

Sydney Environmenta)

& Sall Laboratoyy Py Ltd

ABN 70106 810 708

16 Chilvers Rozd
Thornleigh NSW 212D
Australla

Address mall to:

PO Box 357

Pennanl Hille NSW 4715
Tal: 0289980 Gb64
Fex: 029484 2427
Em; info@essl.com.au
Weab:  www.sesl.com.su

Tolsl No Pages: 1ol

TEST RESULT COMMENTS
pH th KCI 3.66 exireme acidity
pH in HQ, a.84 extreme acldity
A pHunlt ' -0.18 slight pH Increase

(6 Acldity Trall

£

TPA mol Hueft 114

TAA mol H+A 80

T8A mol H+it 24
Sulphur Trail

% Sp < 0.01

% Sy =0.01

% Sros <0.01

Derlved Valuss

Lime Requlrement {kg/onne) ** B.5O

* TPA squivalent 5%, where 1% suiphlde produces §23.7 mole H™ / lonna soll.

** Includes & salely fastor of 1.5.

{ ( ~
- Recommendallona

signiticant actual acidity

significant potential aéidity '

litfle to no actual sulfur activity

litte to no potentlal sulfur activity

acidity from a non-pyrite source

some lime requirements

’ ‘For the purpose of Acld Sulfaie Soll (ASS) assessrnent as parihe Acld Sulrate Soll Manua1 (ASSMAG). thls soll shows axtrame

i g

- ltha above additions of lime.
-l

|
l
:
h
'|
(
|
i
i
1
'

Expianayon of the Melhods:
Ahern OR, Blongen B and Sione

Adisory committs, Wollongbar, HEW, Auatr

Chocked BY e .
Simon Leaks

Stagy Crook

Il you have any guestions or would llke to dlscuss ihese results please call myself at the office on 8980 6554,

si”ds ) (1908]. Acki Suiphale soﬂe Labaralary Methiods Bulostines Published by tha Acld Siphate Sell Management

Consultant .,,@&

: 1acld|ty, which Is due 10 a nop-pyrite source (e.g. organic matier, Mn compounds and fetrolyals), There is llttle to no aclual or
.potenhal sulfur activity, all of which Indlcates ne actual or polential Acid Suifate Sail riak.

fWhlIe this soll Is exiremely acldlc, It has no actual or potentlal Acid Sulfate Soll risk. This soll does not need to be managed as
.'an ASS, and works can procead without furthar consideration of ASS. The extreéme eachdlty cen ba easlly managed by incorporating

Date of Repon

24/01/2007




SPOCAS Profile

Sydnsy Environmanial
& Soll Laboratory Pty Lt
ABN 70 108 810 708

CLIENT: Consulfing Earth Sciantista _
1/411 Moore St 18 Chivers Road
LEICHHARDT NSW 2040 Engullty Thotnleigh NSW 2120
Aftn: Stephen MeCormack Gomnany Australla

PROJECT: Name: AgiNZD 80 — :;doﬁraess 3n;ll tor

~ Location: _ Qec216s0 Sydney Pangant Hila NSW 1715
SESL Quote N°;  Client Job N°:  Order N*: Environmental and Soll Tel.‘ '('12 2550 6554 ’
Date Recelved: 0B/04/2007 Laboratory Fax; 02 9484 2427

Speetahzls In Sod Chensly, Averonty Em: info@sasl.com.au
mlcgnmmwmmrsmnu Wab: www.sesl.com.eu

SAMPLE: BatchN": 2811 Sample N* 6 Y
Name: pdp1 DT_OZ.SM Acsuls and unnui:;:nm ansume thal sampling

. i yaproseniaiive, [] 1l no
Test Type: SPOCAS "‘"':‘::“:T "":-::"”"."""]'wmnl . Tolal Mo Pages; 4ot 1
TEST RESULT COMMENTS
pH In KCI 5.83 medium acidily
pH in H.O, 5.68 medium agldity
A pHunit 0.20 sllght pH drop
(C\ Acdity Tral
TPA mol Hed 6
TAA mol R+t slight actual acidity
TSA mal H+it 4 littie potential acidity
Sulphur Trail
%S, <0.01 ‘
% Skt =< 0,01 little 10 no actual sulfur activity
% Spos <0.01 little 10 no potentlal sulfur activity
DParlved Values
% Spa 01 acldity from a non-pyrite source
0.50 vary litfle Ime reguirements

Lime Regulrement {kg/tonne) **

* TRA aqulvalent %, where 1% sulphide produces 623.7 mole H*/1onne soil.

** includes & salely factor of 1.5. :

fE"‘\
o
-/ Recommendations

g'J}While this soll ls acldic, It has no actual or potential Acid Suifate Soll risk. This soll doss not nead to be managad as an ASS,
i lang works can proceed without further consideration af ASB. The acjdity cen be easlly managed by incorporating the above smal|

i jadditions of lime.

-

himgn e emerms ene e ok 2eaen

Explanation of ihe Meihoda:

iFor tho purpose of Adid Sultate Soll {ASS) assessment as per the Acid Sulfate Soll Manual (ASSMAG), this soil shows medium
‘acidity, which is due to a non-pyrits source (e.g. organic malter, Mn compounds and ferrolysis). There is litlle to ne actual or
; ipotential sulfur activity, all of which Indleates no actual or potential Acid Sulfate Soli risk.

it you have any questions or would llke to discuss these results please call myself at the office on 8980 6554,

Ahern CGA, Blundan B and Siona ¥ (:'ds.) {1800). Ackd Sujphale Solla Laboralory Methods Buidslinas Published by the Acld Sulphate Soll Mensgamant

Adviory commillie, Wollongbar, NSW, Avziralla

Checket BY coniinglon
Simon Leake

..............................

Consultanty.@@....................

Stacy Cropk

Date of Report
24101/2007




SPOGCAS Profile

CLIENT: Consulting Earth Scientists
11411 Moore 81

LEICHHARDT NSW 2040 ‘ ity
Attn: Stephen MeCormask Gonlpany
PROJECT: Name; it
Location; QEC 21850

SESL Quote N° Giieht Job N°  Order N°:
Date Recelved: 08/01/2007

~ SAMPLE:  Balch N 2871 -Sample N® 7

Name; 050107-20-SM
Test Type: sPOCAS

Sydney
Environmental and Soll
Laboratory

Iy in S04 Thotnisiy, AfLonormy
An Coninminalion Ad Ly

Tusis A parformec undera qualty sysiem
curtifisd ns complying with 190 ho01: 2000,
Raszullc and assume lhal

Ja repreanniative, Yhis documsit ehall not be
rapraducad axeopl In fill.

Sydney Environmantal

& Soil Laboratory Piy Lid

ABN 70 106 810 708

18 Chilvers Road
Thornlelgh NSW 2120
Australla - -

Addrags mail to:

PO Box 357

Pennant Hiils NSW 715
Tak: D2 9980 B664
Fax: 02 8404 2427
Em;  Info@assl.com.eu
Web!  www.ses).com.au

Total Mo Pages; 1 of1

TEST RESULT COMMENTS
pH In KCI ‘ : 5.786 medlum acidily
pH in H 0, £.96 medium acldlity
: A pH unlt ’ g -0.18 sllght pH Increase
=
\,.’ Acldity Tral]
TPA molHeft B
TAA mol H+f 2 sight actual acidity
TSA mol Hk little potential acidily
Sulphi.n‘ Trail
% Sy < 0,01
% Sl <0.01 litile to no sctua! sulfur activity
o Spos < 0.01 little to no potential sulfur activity
Dorlved Values -
% Srpa : ‘ .01 acldity from a non-pyrite sourca
Lime Requirement (kg/ionne) ** 0.50 vory little lime requirements
* “TPA aruivalent §%, where 1% sulphide produces 623.7 mele H/ lopng soll.
** Inciudes a salely lactor of 1.5. -

1
i
(- " Recommendations

iadditlons of Ime.

e s g =} B s e

i
i
}
i
i
:
i
i
i
H
!
i
i

Explanatien of the Methode:

fee wam an e e W o woraor [N I R

d by tha Acld Sulphate Sell M

1 you have any guestions or would Iike to discuss thess results please call myaelf at the office on 9980 8554.

Ahemn CR, Blunden B and Sione Y ﬁde.) {08B). Acid Sulphats Soila Labaraloly Melnods Guidelinea Publlsh
Advisory commilis, Wallongbar, NEW, Auzl

Checked BY wunine e/ S Consullant./JCai.......

Stacy Crook

Simon Lea

ey

jwmle 1his soll s acldlc, it has ne actual or potentlal Acld Suliate Soll risk. This soll does not need to be managed as an ASS,
iand works can procead without further consideration of ASS. The acidity can be eagily managed by incorporaiing the above small

Date of Report
24/01/2007

Far tha puirpose of Acid Sulfato Soil (ASS) assessment as per the Acid Sulfate Soll Manual (ASSMAG), this soll shows mediim
:}agidity, which Is due o a nen-pyrite source (e.g. organic matier, Mn compounds and ferrolysls). There is litlle 10 no actual or
ipotential sutiur acilvity, all of wrich Indicates no actual or potential Acid Sulfate Soil risk, )




SPOCAS Proflle

CLIENT: Consulting Earth Sclentists

Sydnay Environmantal
8 5ol Laboratory Pty Litd
ABNTO 108 B10 708

D

.r"-‘vm‘
@
- Aecommendations

Derlved Values

% Sppa : 2 mora acidity from a non-pyrite source

Lime Raguiremant (ko/tonns) ** 8.20 some lIme requirements

* TPA equivalent $%, whera 1% slphide produces 623.7 mola H*/tonne soll,
** Includes a salety factor of 1.5, :

"Eacldny, some which is due to a non-pyrite source (e.g. organic matter, Mn compounds and ferrojysls), Upon oxidation the soil
ishows signlficant potential acidity combined with very slight-sulfur activity whlch results In a low potential ASS risk.

" Hhe ASS risk has been neulralised.
ol .

If you have any questions or would Jike to discuss these results please call myself at 1he office on 9980 6554,

[ A

Explanation of he Melhotat ‘ ’
Ahein CA, BIUnoen & and Slone Y (806} {1893). Acld Sviphale Solis Lat ¥ Molhods Guldelines Published by tha Acld Sulphata Scll Mansgemant

Aevisary eommlils, Wolongbar, NSW, Auslrall
Consultant% .......................... Date of Report

Stacy Cronk 24/01/2007

Chacked by

IFor the puposs of Acid Sulfate Soil (ASS) asssssment as per the Acid Sulfate Soll Manual (ASSMAC), this soil shows extreme

i;'l‘hlz; soll has no actual ASS risk and a Jow potential ASS rlak, Thls can be easlly managed by incorporating the above additions
lof ime, which will neutralise any risk. Once the soll has been treated with lime, I [s recommended the soil be resampled to validats

1111 Moore St 18 Chiivers Road
LEICHHARDT NSW 2040 iy Thornieigh NSW 2120
Afin: Stephen McCormack compiny _  Ausuels
PROJECT: Name:  mpnizia0 : ﬁgdgesarg;n to:
Locatior: aec 2180 Sydney Pennant Hills NSW 1715
SESL Quote N™:  Client Job N*: - Order N° Environmental and Saoll Tel 02 998D BS54
Date Received: 08/01/2007 Laboratory Fem- 02 9484 2427
Specixibiy b Soll Chicnsiey, Agronpmy Em; info@sasl.com.au
Al Conlaminalion Assessmenls Web:  www.sesl.comau
SAMPLE:  Balch N°: 2811 Sample N*; 8 ::;;:;:;:‘;‘T;;;'g;;7;;;';1;':;;';5
Name: 050107-22-SM :t:!uusaau :nnal;ﬂ:m:lnuumn that sampling
. 8 fapremaLaiva, Thik doeumant 8l nod ba
Test Type: 6FOCAS _ repr:numﬂ exEEpt in full. ae TolsIND Pages: 1 o1
TESY RESULT COMMENTS
pH in KC! 3.01 pxtreme acidity
pH nH,0, 3.2 exrame acldity
A pH unit -0.01 insignificant pH change
) Acidity Frall
TPA mol HA : 122
TAA mol H/t 02 significant actual acidity
TSA mol Hf 60 . signtficant potential acidity -
Sulphur Trall
% Sp R 01
% Sya = 0.04 [Ittle to no aciual sulfur ectivity
% Spos 01 : very slight potertlal sulfur activity




SPOCAS Proflle

CLIENT: Consulting Earth Scientists

1111 Moore St
LEICHHARDT NSW 2040
Attn: Stephen McCormack

PRCJECT: Name:

Location: -
SESL Quote N°  Client Job N*; Order N*:
Date Recsivet: 08/01/2007

Dualjly
Endoraed
Gonipany

ARMNIA 130
L0ot; 2600
QEG 21850

ABN 70 408 B30 708
16 Chlivars Road

Auslrslis

Address mali to:
PO Box 357

Sydnay Environmental
& Soll Laboratory Pty Lid

Thomleigh NSW 2120

Sydney Pannent Hils NSW 4715

Environmental and Solil el 0z DDBO BS54

Laboratory Fax: 0294842427
Spestatlaly Ln Sall Cheniliily, Agrossonty Em: info@ses)com.au
3nd Contaminsiion Ancamenh Web: www.sasl.com.Bu

SAMPLE: BachN': 2811 Sample N': 8 e o
Name: 050107-24-5M Raouhs muml luslons agouma a1 aampling
. Iz rapranseplagiva, This documenlzhall nol be
Tﬁs'l Typa' SPDCAS raproducad sacapd in ful) Tolal No Fages; 1ol 1
TEST RESULT COMMENTS
pHin KGI 4.23 exireme acldity
pH in H,O, 4.84 extrama acidity
A pHunt 0.39 significant pH drap
AcldHy Trall
TPA mol B+t 346 .
TAA mol Ht 184 very signlficant actual ackdity
TSA mol Hat : 152 signiflcant potentlal acldity
Sulphur Trali
% Sp 22 ) .
% Sk . < 0.01 little to no actual sulfur activity
% Spog 22 sigrificant potential sbifur activity

~.
Y
LJ‘

f:.;

t

L

i

Explanalion of the Mslhoos:
Ahom CR, Biundan B and Sione Y [saa.} {1981
Agvisory comimille, Wollongbar, NSW, Australi

Checked BY .eeceeeeaen wesandl

Derivad Values
% STPA. 55

Lime Requirement (kg/tonne) ** 28,00

* TPA eguivalenl 5%, whare 1% sulphide produces 623,7 mole H* /fonne soli.

** includes a safety jactor of 1.5.

* Racommendations

st iuerrbnadtaisrsinarinabing

Simon Leak

PR
B

iFor the purpose of Acid Sulfate Sofl (ASS) assessment as parihe Adld Sulfate Soll Manual (ASSMAG), this so
‘jacldity, some which is dus 1o & non-pyrite source (e.g. organic matter, Mn compounds and ferrolysis). Upon oxidation the soil
_ishows significant potential acidity comblned with significant sulfur activity which results in a medium potential ASS risk.

more acidity from a non-pyrite source

significant Ime requirements

P

%Thls soil has no actual ASS risk and medium potential ASS rlek. This can be sasily managed by incorporating the above
Jaddiions of lime, which will neutralise any risk. Once the so!l has been freatad with lime, it is recommendad the soil be resampled
- ito validate the ASS risk has been nautrallsed.

4If you have any questlons or would Ilke to discuss these results please call myself at the office on 9880 6554.

8),+ Aclt Sujphata Salls Laborsiory Mothods Guldslinas Publighed by the Acl& Sulphale Solt Management

Gonsullam‘,ﬁé.........................

Date of Report

Stacy Crook . 24/01/2007

il shows exireme

i

it




SPOCAS Proflle

GLIENT:  Conaulting Earth Stlentists

ABN 70 406 B1D 708
17111 Moore St 18 Chilvers Road

LEICHHARDT NSW 2040 o iy

Sytney Environmental
& Soll Laboratory Piy Ltd

Thornkelgh NSW 2120
Attn: Stephen McCormack CompRny ) Australia
, , : Addrass mail to:
PROJECT: Name: A PG Box 357
Localion; : oECZi80 Sydney Pennant Hills NSW 1715
SESL Quote N*: Cllent Jeb N®: Order N°: Environmental and Soll Tol 02 9930‘ 8554
Date Received: 08/01/2007 . Laboratory Fox 020434 2427
Specialuts 1304 ChemsUy, Agropeiny Em:  Info@sesl.com.ay
s Goniaminaiisn Aliollmantt Web: www.sesl.com.alt
SAMPLE: Balch N°: 2814 Sampla N°: 10 L‘;‘;;;‘;‘:‘:ﬂ’:‘l;fn;"ﬁ; T;;;‘;‘:‘"g‘;;"
Name: 050107-25-SM Resulis and a73uma that
. h jua. This d hall not b
Tost Type: 8ROCAS i Tots No Pages: 40114

TEST RESULT COMMENTS
pH in KC| - 4.79 very strong acidity
pH In K0, o 6.56 slight acldity
A pH unit 177 stgnificant pH increase
fili)
Cl Acidhity Trall
TPA motH+#A <D
TAA mol H+ft : 206 soma actuat acidity
TSA mol H ' <2 littie to no potential acidity
Suiphur Trall
% 5, <0.07
% Sgq < 0.01 littl= to no setual sulfur activity
W Sps < 0.01 iitle 10 no potentlal suliur activity

ey

f

Derlved Vaiues
% STPA‘ <0.01

Lime Reguirament (kg/tonne) ** 0.00 no lime requirements

* TPA equwalenl S%, whare 1% sulphlde produces 623.7 mols H* /10nne soll.
* Includes a safety faclor of 1.5,

Racnmmendatlona

'Whlla thls soil is acidic, it has no actusl or potential Acid Sulfate Sell rlsk. Thie soll does nol need to be managed as an ASS,
'-':'and works can proceed without further consideration of ASS. No IIme reqguirements are necessary.

4Ii you have any quastions or would like to diseuas these results please call mysal at the offlce on 9980 B554.

- P T AL T T P BT om e pe s P . St w PU— ars

Exptanalion of the Melhods}
Ahirn CR, Blunden B and Slone Y (ede.) {1808), sAcks Sulphale Soils Laboratory Mathads Guldalings Publjshed by the Acld sulphate Soll Mansgament
Advisory commiils, Wollongbar, NSW, Auslral

Date of Report

Chocked DY cveevrerer it snssisssassansns Consuitant,,.«{/..
’ Siacy Crnok 24/01/2007

8lmon Lea

'For 1he purpose of Acud Surrate Son (ASS) assessment as per the Acld Sulfate Soll Manual (ASSMAO) 1hls son shows vary strong
Yo medlum acidity, which is dus to a non-pyrite source (e.g. organic matter, Mn compounds and ferrolysls). There |5 little to no
: ,,aclual or potential sutfur activity, all of which indicates no actual or potentlal Acld Sulfate Soll risk,




&

SPOCAS Profite

CLIENT: Consulting Earth Scientists
1/141 Moore St

Sydney Environmentai

B Soli Laboratory Piy Ltd
ABN 70 108 810 708

16 Chilvars Road

LEICHHARDT NSW 2040 un ey Thomlgigh NSW 2128
Attn: Btephen McCormack compam Austialla
PROJECT: Name: . Kanzs e : R
Location: ‘ a8G 2650 Sydney Pennant Hills NSW 1745
SESL Quote N°; Client Job N, Order N*; Environmental and Soli Je: 03 9960 BES4
Date Received: 08/01/2007 Laboratory FE?;: 02 0484 2427
1 S Chenisley, Ag Em: inln@agsl,oﬁm.au
A Coniamipan Asasmefni Wab; www,gesl.com.au
SAMPLE; Batch N°: 2811 Sample N°: 1 B v oA
Nama: 050‘107—26-5”1 Ronuhs and mn:l:;:m:;auumsthauumpliny
g . I raprasoniative, Thin dseumant shaeif not be
Test Type aPOCAS Teprotiusad axcaptin fuil Tolal Mo Pegee:  1of 4
TEST ’ RESULT COMMENTS
pH In KCI 5.80 strang acldity
pH in H.O, ' 5.83 madlum acidity
A pHunlt ~0.43 significant pH Increase
i
1@ Acidity Trail
. TPA mol H+A : 6
TAA mol H+/ 18. some actual acidily
TSA mol H+ht <2 little to no potential acidity
Su)phur Trail
% Sp ‘ < 0,01
% Syg <= 0.01 Ittle to no actual sulfur activity
% Spos =< 0.01 little o no-potential sulfur activily
Dsrived Values '
% Srpa 01 more acidity from a non-pyrite source
Lime Requirement (kg/tonne) ** 0.50 very little IIme requirements
* TPA agulvalant 5%, where 1% sulphlde produces 623.7 mole H*/ lonne soil. *
(""_[,_ © **Includes & safely factor of 1.5.

kY
C, Hecommandaﬂons

r Ir=nr the purpose of Acld Su]iate Soll (ASS) assessmant as per the Acid Sulfate Sml Manual (ASSMAC) thls so:l shows strong 10 '
: :medium acidity, which Is due to & non-pyrite source (e.g. organic matter, Mn compounds and ferrolysis). There is little to no aciual

‘addilons of lime.

Explanalion of the Methods:

,.ur potential sulfur activity, all of which Indicates no actual or potential Agld Sulfate Soll risk.

: i) you have any questions or would ilke 1o discuss these results ploase call myself 2t 1he office on 9980 6554,

]

Aham CH, Blunden B and Swna}"’(sﬁd, Al [1993) Acid su!phalo Solls Laboralory Matkode Guldelines Pub¥shed by 1he Acid Sulphale Scll Managemant

Advisory commills, Wolonglar, Ausiralia

Cheoked BY el vrsanesssenee Gonsultant.‘ﬁ........................'..l

Staey Crook

Whl]e this aoll Is acldle, it has no actual or potentlal Acld Sulfate Soll risk, This soll doss not nesd to be managed as an ASS,
'.and works can procead without further consideratlon of ASS. The acldlly can ba saslly managed by incorporaling 1he above small

Date of Report
24/01/2007




Sydney Environmental
& Soll Laboratory Pty Lid
ABN 70 106 B10 708

SPOCAS Profile

CLIENT: -~Censulting Earth Sclentlats

1141 Moore Si 18 Chilvers Road
LEIGHHARDT NSW 2040 - — Thoraielgh NSW 2120
Atto: Stephen McCormack ~ Gompary _ Ausiralia
PROJECT: Name: e ' ";g"?;; 3"512" tor
Location: QEC21es0 Sydney Pennant Hills NSW 1745
SESL Quote N°: Clieni Job N Order N Environmental and Soll Ter 02909806564
Date Recelved: 08/01/2007 ‘ Laboratory Fax: 02 DAB4 2427
. SpoeliisttIn 560 Cimisury. Agtonomy Em; iMfo@seelcom.au
A Contamnilion At tmadIt Wab:  www.sesl.com.au
SAMPLE: Bateh N 2841 Sample N 12 e b e on
‘Name; 060107-27-5M ) :haum snd con naaum:'; ; o
. 4 zeniotiva. locumal
Tes! Type: SPOCAS s it T Secumid ol P 10
TEST ' AESULT COMMENTS
pH InKGI 4.42 exirome acldlly
pH in H0O, 4.1 axtreme acldity
A pHunht 0.21 slght pH drop
’/'Lu .
Loy
@ Acidity Trail
TPA mol H+A B4
TAA mpl H+ft 22 some actual acldity
TSA mol H+t 12 little potential avidity
Sulpbur Traj]
% Sp <0.01 .
% Sy < 0.01 little 1o no actual sulfur activity
% Sypoe < 0.01 lithe to no potentlal sultur activity
Dartved Values
% Srp . 05 acldity from a non-pyrite source
Lime Reguirement (kg/tonna) ™ : 2.60° iittle Hme reguirements
* TRA sguUivalent S%, where 1% sulphide produces 623.7 mole H* f tonne soil,
e ** |ngludas a safaly faclor of 1.5, -

k«" Recommendations

P e

i For the purpose of Acld Sulfate Soil (ASS) assessment a8 per tha Acld Sulfate Soil Manual (ASSMAC), this soll shows extrems i
1 facidity, which 1 due lo & non-pyrile seurce (e.g. organlc matter, Mn compounds and ferrelysls). There Is (itile 1o no actual or
;";potenﬂal sulfur activity, all of which indicates no actual or patentlal Acid Sulfate Soil risk. _

'Whila this soil 1s extremely acidic, it has no actual or potential Acid Sulfate Soil risk.' Thia goll does not need to be-managsd as
"{an ASS, and works can procesd without further conslderation of ASS. The exlreme acldity can be easlly managed by Incorporating
':1h9 above addltiens of lime.

-1 If you have any questions or would like to discuss these results pieage call mysetf at the ofllce on 9880 6554,

R T o e LT L L - .- . 1+

Explanallon of the Methode;
Atam GA, Blunden B and Shone Y ﬁ'd

e.) {1688). Abldsuwhsgs Solls Laberstory Moikode Guldalinas Publizhed by tha Acld Sulphzie Soll Mann,gcmnm
Advisory commiis, Wollonghar, NS

Auglrailg

oo eeeesessssareasins Consultant, ,ﬁ Date of Report

Stacy Grook 24/01/2007

Checked BY oo
Simon Lealte
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AUSTRALEAN SOI L FES-E.E NG PW LTD n ABMN, 70003 183 325

1% Barrnlll Street, Rockdala, NSW, 2216 P.O. Box 2014, Rockdole D.C. NSW 2216

Tal: 0857 5599, $597 32586 Fax: 9597 3442 Emall ausisi@plgpond.com

SOIL CLASSIFICATION TEST DATA

CLIENT: Consulting Earth Scientists
Unit 1/ 111 Moore Street Leichhardt NSW 2040
PROJECT: 58 Tongarra Road Alblon Park NSW GESDBOTM—AM
L.AB. SAMPLE SAMPLE DESCRIPTION MOISTURE| DRY | LIQUID | PLASTIC | LINEAR
NO, SOURCE "CONTENT | DENSITY [ LIMIT | INDEX [SHRINKAGE
{%) {tim®) ‘ (%)
1 2 3 4
41159 TR4 SILTY CLAY: brown, medium plasticity, trace of 21.8 - 47 24 120
0.5-1.0m |fine sand. :
41180 TP1 SILTY CLAY; brown, high plasticity, trace of fine 215 - 80 40 16.5
5 0.5-1.0m |zand.
e
R PYETY ™1 SILTY CLAY: brown, high plasticlty, trace of fine 124 - . . -
1.3-1.6m sand.
41162 TP5 SILTY CLAY: brawn, high plasticity, trace of fine 244 - 70 49 18.5
0.4-1.0m  |sand and fine gravel. i
41163 TPB SILTY CLAY: brown, high plasticity, trace of fine 234 - 75 48 16.5
03-1.0m  |sand and fine gravel.
41164 TR10 SANDY GLAY/ CLAYEY SAND: brown, low 8.9 - 20 15 85
0.2-0.7m [plasticity, fine to coarse sand, with fine to medium
gravel.
41165 TP10 SILTY CLAY: brown, high plasticity, trace of fine 15.0 - 45 7 12.0
1.2-1.5m |t medium sand and fine aravel,
o 41166 TP11 SILTY CLAY: brown, high plasticity, trace of fine 36.0 - B9 58 205
~
( ' 0.4-0.Bm sand.
-
NOTES TO TESTING
1 Testmethod: AS 1288 2,1.1-1992
2 Test Method: AS 1288 31.2
Preparation: natural state with no sieving
Sample History; natural state a5 received
3 TestMethog:; AS 1288 3.2.7, 3.3.1
Preparation and sample history as 2.
4 Test Method: AS 1289341 Sampied by: CES
Sample history and preparation as 2.
Mould size: 125mm Job Number: 133-023
Dry slate: finear.
Date Tosted; 12.1.07
[-atm €01 tnied) Jzoun 4 Jeh 1567 TWE
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NATA

AUSTRALIAN SOIL TESTING PTY LID. ranmomaen

19 Barmill Street, Rockdale, NSW, 2216 P.O, Box 2014, Reckdale D.C, Nsw 2216
Tel: 9597 5699, 9597 3286 Fax: 9597 3442 Emall: custsi@blgpend.com

CALIFORNIA BEARING RATIO TEST REPORT

CLIENT: Consulting Earth Scientists
1/111 Moore Street Leichhardt NSW 2040
PROJECT: 58 Tongarra Road Albion Park CES 060714-AN
SAMPLE SOURCE TP4 0.5-1.0m
SAMPLE DESCRIPTION SILTY CLAY: brown, medium plasticity, trace of fine sand.
LARORATORY NUUMBER 41169
SDAKED
CBR VALUE @ 2.5mm 5
. @ 5.0mm B
SAMPLE DATA
Compattion Specification 100% of MDD @ OMC
JMaximurn Dry Density (MDD) 1.52 tm®
Optimum Moisture Content (OMC) 24.0 %
Surcharge 4.5 kg
No of days soaked 4
SAMPLE PREPARATION
TEST DATA
Dry Density - before soaking 1.52 tm®
- after spaking 1.51 vm®
Density Ratio - before soaking 100.1 %
- after soaking bs.2 } %
Moisture Content - before soaking 233 %
{before test) - after soaking 275 %
Moisture Content - top 30mm 30.0 %
{aifter test) - whole sample 26.7 %
Swell after spaking 0.8 %
COMPACTIVE EFFORT Standard ‘
Number of layers 3
Blows per layer 53
Mass of rammer 2.7 " kg
Drop of rammer 300 mm
COMMENTS
% mass retained on 18 mm sieve: 0 Sampled By: Client
Date Tested: 23.1.07
Tostod in accordance with AS1288.6.1.1 Detarmination of the California Bearing Ratio of 2 soil -
Standard Laboratory Method for a ramoulded specimen.
Form E02 seel lasus 2 Auguat 1668 CWS

o mpmnucad RYCRRT N LN, ThiS cestimant 5 leoad

sowscemaren ih aeeninongss wiih NATA accracliolian resuiernants,
i -t Acrmadibed for complionso wih [3Q/1EC 17025,
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AUSTRALIAN SOIL TESTING PTY LID. sennmme

16 Barmll Street, Rockddle, NSw, 2216 P.O. Box 2014, Rockdale D.C, NSW 2216
Tel: D507 5500, 567 3286 Fox: 597 3442 Emall: austst@bignond.com

CALIFORNIA BEARING RATIO TEST REPORT

CLIENT: Consulting Earth Scientists
“4/111 Moore Street Leichhardt NSW 2040
PROJECT: 58 Tongarra Road Albion Park CES 060714-AM
SAMPLE SOURCE TP1 0.5-1.0m
SAMPLE DESCRIFTION SILTY CLAY: brown, high plasticity, trace of fine sand,
LABORATORY NUMBER 41160
SOAKED
CBR VALUE @ 2.5mm 4
@ 50mm 3.5
@ SAMPLE DATA
” Compaction Specification 100% of MDD @ OMC
[Maximumn Dry Density (MDD) 1.84 vm®
Dptimuym Moisture Content (OMC) 220 %
Surcharge 4.5 kg
No of days soaked 4
SAMPLE PREPARATION
TEST DATA
Dry Densily - before soaking 1.64 ' t/m°
- after soaking 1.63 vm®
Dansity Raiio - before soaking 100.2 %
- after scaking 99.3 %%
Moisture Content - before soaking 22.0 %
(before test) - after soaking ‘ 228 %
Molsture Content - tap 30mm 25.7 %
(after test) ~-while sample 239 %
(m} Swel| after soaking 0.9 %
~ COMPACTIVE EFFORT Standard
Number of layers .03
Blows per layer 53
Mass of rammer 27 ky
Drop of rammer 300 ™mm
COMMENTS
% mass retained on 19 mm sieve: 0 Sampled By: Client
: Date Tested: 23.1.07
Tested in accordance with AS1286.6,1.1 Determination of the California Bearing Ratio of a soll -
Standard Laboratory Method for-a remoulded specimen.
Fomn E03 exes| tasus 2 Augual 1563 CW3
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AUSTRALIAN SOIL TESTING PTY LID. sanmos s

19 Bermrilll Street, Rockdale, NSW. 2216 P.O, Box 2014, Rockdale D.C, NSW 2216
Tel: P367 5509, 9597 3284 Fax: 9507 3442 Emall: austst@blgpond.com

CALIFORNIA BEARING RATIO TEST REPORT

CLIENT: Consulting Earth Scientists
1/141 Moore Street Leichhard{ NSW 2040
PROJECT: 58 Tongarra Road Albion Park CES 060714-AM
SAMPLE S0URCE TP1 1.3-1.6m
SAMPLE DESCRIPTION Shale
LABORATORY NUMBER 41161
SOAKED
CBR VALUE @ 2.5mm 6
@ 5.0mm 7
7 |sAMPLEDATA
Compaction Specification 100% of MDD @ OMC
Maximum Dry Density (MDD} 1.60 vm®
Optimum Moisture Cantent (OMC) 12.0 : %
Surcharge 4.5 kg
No of days soaked 4
SAMPLE PREPARATION
TEST DATA »
Dry Denstty - before soaking 1.62 tim?
- afier soaking 1.60 th?
Density Ratio - before soaking 1011 o
- after soaking . 1001 °%
Moisture Content - before soaking 12.1 %
(heforetesl) - after soaking 20.8 %
Molsture Content - top 30mm 21,0 9%
(after test) - whole sample 21.0 %
e Swelf after soaking 1.0 Yo
o COMPACTIVE EFFORT Standard
Number of iayers 3
Bliows perlayer 53
Mass of rammer 2.7 kg
Drop of rammer 300 mim
COMMENTS

% mass retained on 19 mm sieve; 0

IForm EO3 excal issua 2 Aupuet 1898 CWS

Sampled By; Client
Date Tested: 23.1.07

Tosted in accordance with AS1289.6.1.1 Determination of the California Bearing Ratio of a soil -
Standard Laboratory Method for a remoulded specimen.

NATA MATA AGetectar Nunbor 1459, This dusoment ol nor
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prchl+i] Aggraciled for complionss with BO/ES 170RE.
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AUSTRALIAN SOIL TESTING PTY LTD. rsnmwsmsers

19 Bermlli Stroat, Rockdale, NSW, 2216 P.O. Box 2014, Rockdals D.C. NSW 2216
Tel: P597 5505, 0597 3286 Fox: 9507 3442 Ermall ausisi@blgpond.com

CALIFORNIA BEARING RATIO TEST REPORT

COMMENTS
% mass retained on 19 mm sieve; 0

Form E02 axcal (s2ue 2 August 1980 CWS

CLIENT:; Consulting Earth Scientists
“1/111'Moore Street Leichhardt NSW. 204D
PROJECT: 58 Tongarra Road Albion Park GES 080714-AM
SAMPLE SOURCE TPS 0.4-1.0m
SAMPLE DESCRIFTION SILTY CLAY: brown, high plasticity, trace of fine sand
and fine gravel.
LABORATORY NUMBER 41162
SOAKED
CBRVALUE @ 2.5mm 5
@ 5.0mm 2.5
SAMPLE DATA
Compaction Specification 100% of MDD @ OMC
Maximum Dry Density (MDD} 1.49 tim®
Optimum Moisture Content (OMC) 26.0 %
Sureharge 4.5 kg
JND of days soaked 4
SAMPLE PREPARATION
TEST DATA
Dry Density - before soaking 1.50 vm®
- after soeking 1.49 tim®
Density Ratio - before soaking 100.6 %
- after soaking 99.8 %
Moisture Content - before soaking 25.0 %
(before tesf) - after soaking 32.5 %
Molsture Content - top 30mm 32.8 o7,
{after tast) - whole semple 315 %
Swell afier snaking D.B %
COMPACTIVE EFFORT Standard
Nurmnber of layers 3
Biows per layer 53
Mass of rammer 27 kg
Drop of rammer 300 mm

Sampiled By: Client
Date Tested: 23.1.07

Tested in accordance with AS1289.6.1.1 Determination of the California Bearing Ratio of a soil -
Standard Laboratory Method for a remoulded specimen.
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AUSTRALIAN SOIL TESTING PTY LTD. reumomsmes

10 Bermll) Streat, Rockdale, NSW, 2214 PO, Box 2014, Rockdale D.C. N3W 2216
Tel: D567 5500, 0507 8286 Fox: 9597 3442 Emaill: austst@blgpend.com

CALIFORNIA BEARING RATIO TEST REPORT

CLIENT: Consulting Earth Scientists

11141 Moore Streat Leichhardt NSW 2040
PROJECT: &8 Tongarra Road Albion Park CES 086714-AM
SAMPLE SOURCE T8 0.3-1.0m
SAMPLE DESCRIPTION SILTY CLAY: brown, high plasticity, trace of fine sand
and fine gravel,
LABORATORY NUMBER 41163
| SOAKED
CBR VALUE @ 2.5mm 0.5
@ 5.0mm 0.5
SAMPLE DATA .
Compaction Specification 100% of MDD @ OMC
Maximum Dry Density (MDD) 1.35 m’
Optimum Moisture Contant (OMC) 205 %
Surcharge 45 kg
No of days soaked 4
SAMPLE PREPARATION
TEST DATA
Dry Density - before soaking 1.36 m?
- after soaking 1.34 tFm®
Density Ratio - before soaking 100.9 o
- after soaking 09,1 8
Molsture Content - before soaking : 20.0 %
(before test} - after soaking 40.0 %o
Moisture Content - fop 30mm 423 %
{after {est) -whole sample 7.7 "%
Swell afier soaking 1.8 %
COMPACTIVE EFFORT Standard
Number of layets 3
Blows per layer 53
IMass of rammer 2.7 kg
Drop of rammer 300 _ mm
| COMMENTS
% mass retained on 18 mm sieve: 0 Sampled By: Client
Date Tested: 23.1.07
Tested in aceordance with AS1288.6.1.1 Determination of the California Bearlng Ratie of a soil -
Standard Laboratory Method for a remoulded specimen.
Fam E03 exce! Iseue 2 Aupus) 1898 CWS
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AUSTRALIAN SOIL TESTING PTY LID. naxrommoes

10 Bermill Street, Rockdale, NSW, 2216 P.O, Box 2014, Rockdale D.C. NSW 2216
Tel: D597 5596, 9507 328& Fo; 9507 3442 Emall: austst@bigpond.com

CALIFORNIA BEARING RATIO TEST REPORT

CLIENT: Consulting Earth Scientists
1/111-Movre Street Leichhardt NSW 2040
PROJECT: 58 Tongarra Road Albion Park CES 060714-AM
SAMPLE SOURGE ~ TP100.3-0.7m
SAMPLE DESCRIPTION SANDY CLAY/ CLAYEY SAND: brown, low plasticity,
fine to coarse sand, with fine to medium gravel.
LABORATORY NUMEER ' 41164
SOAKED
CBRVALUE @ 2.5mm 55
@ 5.0mm 5
=
O SAMPLE DATA
Compaction Specification 100% of MDD @ OMC
Maximum Dry Density (MDD) 1.88 tm®
Optimum Moisture Content (OMC) 11.5 %
Surcharge . 45 . kg
INo of days soaked 4
SAMPLE PREPARATION
[TEST DATA
Dry Density - before soaking 1.88 tm®
- after soaking 1.84 vm®
Density Ratio - before goaking 98.9 %
- after soaking 981 %
Moisture Content - before soaking 1.2 %
(before test) - after soaking 18.2 %
Moisture Content - top 30mm 17.0 %
(after test) -whole sample 15.6 %
7 Swell after soaking 18 %
~/ iCOMPACTIVE EFFORT Standard
Number of layers 3
Blows per layer 53
Mass of rammer 27 kg
Drop of rammer 300 mm
COMMENTS
% mass retained on 19 mm sigve: D Sampled By; Client
Date Tested: 23.1.07
Tested in accordance with AS1288.6.1.1 Determination of the California Bearing Ratio of a soil -
Standard Laboratory Method for a remoulded specimen. '
Fomm E03 exce] Insue 2 August 1988 CWS
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AUSTRALIAN SOIL TESTING PTY LTD. conn s

10 Bermiil Street, Rockdale, NSW, 2216 P.O. Box 2014, Rockdale D,C, NSW 22156
Tel 9567 5509, 9507 3286 Fax: 567 3442 Emall: austst@blgpond.com

CALIFORNIA BEARING RATIO TEST REPORT

CLIENT: Consulting Earth Scientists
1/111 Moore Street Leichhardt NSW 2040
PROJECT: '53 Tongarra Road Albion Park CES 05071 4-AN
SAMPLE SOURCE TP11 0.4-0,8m
SAMPLE DESCRIPTION SILTY CLAY: brown, high plasticity, trace of fine sand,
LABRORATORY NUMBER 41166
SOAKED
CBR VALUE @ 2.5mm 0.5
@ 5.0mm 0.5
O SAMPLE DATA
Compaction Specification 100% of MDD @ OMC
Maximum Dry Density (MDD) 1.28 tm°
Optimum Moisture Content (OMC) 10.0 7 %
Surcharge 4.5 kg
INo of days soaked 4
SAMPLE PREPARATION
TEST DATA
Dry Density - before soaking 1.26 tm®
- after soaking 1.23 t/m®
Density Ratit - bafore soaking 6.0 %
- after soaking 95.8 %
Moisture Gontent - hefore soaking 217 %
(before test) - after soaking 47.8 o4
Moisture Content - top 30mm 405 %
(after test) - whole sample 433 o,
G) Swell after soaking 2.4 Y%
COMPACTIVE EFFORT Standard
Number of Jayers 3
Elows per layer 53
Mass of rammer 2.7 kg
Drop of mammer 300 . mm
COMMENTS :
%, mass retained on 19 mm sieve: 0 Sampled By: Client
Date Tested; 23.1.07
Tested in accordance with AS1289.6.1.9 Determination of the California Bearing Ratio of & soil -
Standard Laboratory Method for 8 remoulded specimen.
Fern E03 ¢! Iatun 2 August 1908 CWS
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AUSTRALIAN SOIL TESTING PTY LID. rennmwe

19 Bermlll Street, Rockdale, NSW, 2216 P.O. Box 2014, Rockdale D,C, NSW 2216
Tal: $§57 5600, 9507 3286 Fox: 9567 3442 Emalt ausist@blgpond.com

PINHOLE DISPERSION CLASSIFICATION

CLIENT: Consulting Earth Scientists
Unit 1/ 111 Moare Street Leichhardt NSW 2040
PROJECT: &8 Tongarra Road Albion Park NSW CES080714-AM
LAB. | SAMPLE SAMPLE DESCRIPTION NATURAL] MAXIMUM | TEST | TEST PINHOLE
NO, SOURCE Mo ‘BRY [+ DRY DISPERSION
(%) . | DENSITY (%) DENSITY cLASSIF,ICA_TIDRT
(m®) (tm®)
41180 TR SILTY CLAY! brown, high plasticity, trace of fina 21.5 1.64 20.0 1.56 PD2
0.5-1.0m (sand.
41481 TP |SILTY CLAY: brown, high plasticity, trace of fine 124 1.60 215 1.62 ND7
_\-.} 1.3-1.6m |sand.
hb.ﬁ
41183 TPB SILTY GLAY: brown, high piasticity, trace of fine 284 1.35 29.0 1.28 ND1
0.3-1.0m |sand and fine gravel.
41164 TP10  |SANDY CLAY/ CLAYEY SAND: brown, low o 1.88 14.0 1.75 ND1
0.3-0.7m |plasticity, fine to coarse sand, with fine to medium
gravel.
41166 TP41  |SILTY CLAY: brown, high plasticity, trace of fine 36.0 1,28 30.0 1.22 NDA
0.4-0.8m |sand. :
C/}
NOTES TO TESTING
Test Procedure; A$1289 3.8.3 Determination of pinhole disparsion classification of a 500,
“Time to Cure Sample: 24 Hours,
Source of water: Distilled water,
Samplad by: CES
Job Number; 133-023
Date Tested: 25.1.07
Comrmants:
Fatm 0OB axce! lrave 2 July 2001 CWS
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SAMPLE RECEIPT ADVICE

Client:

Attn:

Job N*:
Order N™:

Project:

Consuliing Earth Scientists
1/111 Moore St
LEICHHARDT NSW 2040

Stephen McCormack

Date Samples Rec’d: 08/01/2007
Sample Receipt Contact: Lyndall Salli
Requested Turnaround Time: Normal

=
b5
B
&
=
T -
=

/]
Qualty
Endorsed
‘Company

ASMNZE 150
9no1: 2000
QEC 21650

SESL Job N*:

Sydney Environmental

& Soil Laboratory Pty Lid
ABN 70 106 810 708

18 Chilvers Road

Thomleigh NSW 2120
Australia

Address mail 1o
PO Box 357

Sydney :
Envircnmental and Soil Pennant Hills NSW 1715
Laboratory Tel: D2 9880 6554

Fax: 02 9484 2427

H Soil Ch 3 . 5

m‘::mm‘:msz nﬂl:’""”” Em; info@sesl.com.au
Weh:  www.ses!.com.au

SESL Batch N°: 2811

K Mail O Email PDF Fax

Reporting Format: [ Phone [ Email Excel

Reporting Method: Results, interpretations & rec's

Expected Report Date: 23/01/2007 Reporting Contact: Stacy Craak
Please read this receipt carefully. If there are any discrepancies to expected testwork - notify laboratory immediately
Comments:
Sample N°: 1 Samples received in adeguate condition: @y ON CNA
Narme: 040107-01-SM Sufficient sample guantity received for analysis: @Y ON ONA
Description: Sample preservation method satisfactory: ®y ON ONA
Type: Soil Sample Temperature: |::| °C
Test Type: $POCAS Adequate documentation recelved: @y ON ONA
Health Risk: Oy ®N ONA
Sample N°: 2 Samples received in adequate condition: @y ON CNA
Name: 040107-03-5M Sufficient sample quantity raceived for analysis: @Y ON O N/
Description: Sampie preservation method satisfactory: @y ON ONA
Type: Soil Sample Temperature: i:l °C
Test Type: SPOCAS Adequate documentation received: @y ON CNA
Health Risk: Oy ®&N ONA
Sample Nt 3 Samples received in adequate condition: ®yY ON ONA
Name: 040107-06-5M Sufficient sample quantity received for analysis: @Y ON O NA
Description: Sample preservation method satisfactory: ®y ON ONA
Type: Soil Sample Temperature: l_____l °C
Test Type: SPOCAS Adequate dogumentation received: @y ON ONA
Health Risk: Oy ®N CNA
Sample N°: 4 Samples received in adequate condition: ®y ON ONA
Name: 040107-05-SM Sufficient sample quantity received for analysis: ® Y ON O NIA
Description: Samp'e preservation method satisfactory: ®Yy ON CNA
Type: Soil Sample Temperature: : °C
Test Type: SPOCAS Adequate documentation received: @y ON ONA
Health Risk: CY ®N ONA
Sample N°: 5 Samples received in adequate condition: ®y ON ONA
Name: 040107-13-8M Sufficient sampie quantity received for analysis: @Y ON O NIA
Description: Sample preservation method satisfaciory: ®y ON ONA
Type: Soil Sample Temperature: [ =
Test Type: SPOCAS Adeguate documentation received: @y ON ONA
Health Risic: Oy @®N ONA
sample N°: 6 Samples received in adequate conditior: ®y ON ONA
Name; D40107-02-5M Sufficient sample quantity received for analysis: ®yY ON ONA
Description: Sample preservation method safisfactory: ®y ON ONA
Type: Soil Sample Temperaiure: ‘:I °C
Test Type: SPOCAS - Adeguate documentation received: - @y ON ONA
Health Risk: oY ®N ONA
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Eample‘ﬂedeiht Advice - ‘Sydney Environmental & Soil Laboratory Pty Ltd. ABNTO 106 610706 |

Client:  Consulting Earth Scientists Job N
Attn: Stephen McCormack Order N°:
Project: SESL Joh N°:

SESL Batch N°: 2811

SampleN°: 7 Sampies recsived in adequete condition: @y ON ONA
Name: 050107-20-8M Sufficient sampie quantity received for analysis: @Y ON O N/A
Description: Sample preservation method satisfactory: ®yY ON ONA
Type: Soil Sample Temperature: 1:] °C
Test Type: SPOCAS Adequate documentation received: ®Y ON ONA
Health Risk: Oy &N OMNA
SampleN°; 8 Samples recelved in aderuate condition: ®Yy ON ONA
Name: 050107-22-SM Sufficient sample quantity received for analysis: ® Y ON O N/A
Description: Sample preservation method satisfactory: ®Yy ON ONA .
Type: Sail Sample Temperaturs: lj °C
Test Type: SPOCAS Adeguate documentation received: @y ON ONA
Health Risk: Oy ®N ONA
SampleN® 9 Samples received in adequate condition: ®y ON ONA
Name: 050107-24-SM Sufficient sample quantity received for analysis: ®@Y ON O NA
Descriptior: Sample preservation method satisfactory: ®y ON ONA
(-\. Type: Soil Sample Temperature: Ij °C
%ﬁ Test Type: SPOCAS Adequate documentation received: @y ON ONA
Health Risk: Oy ®N ONA
Sample N°: 10 Samples recelved in adequate condition: @Yy ON O NA
Name; 050107-25-SM Sufficient sample quantity received for analysis: @Y ON O N/A
Description: Sample preservation method satisfactory: ®yY ON ONA
Type: Soil Sample Temperature: D °C
TestType; SPOCAS Adequate documentation received: ®y ON ONA
Health Risk: Oy ®N ONA
Sample N* 11 Samples received in adeguate condition: ®y ON ONA
Name: 050107-26-SM Sufficient sample quartity received for analysis: ®Y ON ONA
Description: Sample preservation method satisfactory: ®y ON ONA
Type: Soil Sample Temperature: :| *C
Test Type: SPOCAS Adequate documentation received: ®y ON ONA
Health Risk: OY @®N ONA
Sample N°: 12 .Samples received in adequate condition: ®yY ON ONA
Name: 050107-27-SM Sufficient sample quantity received for analysis: ® vy ON O N/A
Description: Sample preservation method satisfactory: ®Y ON ONA
. Type: Soil Sample Temperature: i: °C
C | TestType: SPOCAS Adequate documentation received: ®y ON ONA
el Health Risk: Oy ®N CNA
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rSarane Receipt Advice

Sydney Environmental & Soil Laboratory Pty Lid

ABN 70 106 610 706

Client: Consulting Earth Scientists Job N™:
Attn: Stephen McCormack Order N°:
Project: SESL Job N°:
SESL Batch N°: 2811
Key to Test Type Codes:

Disp: Dispersability

ASS: Acid Sulphate Screen

AFP/WHC: Air Filled porosity / Water Holding Capacity
BD: Bulk Density

CW 1-CW4:Cricket Wicket Package 1-4

DC: Drop eone

EAT Emerson Aggregate Test

HC@1pt Hydraulic conductivity & 1pt

HCGC: Hydraulic conductivity curve

LV/ANG: Liming valuefAcid Neutraiising Capacity
LOt Loss on Igniticn ’

mEAT: modified Emerson Aggregate Test

MC: Moisture Content

NAGC: Net Acid Generating capaoity

NDI: Nitrogen Drawdown Index

Olsen: Cisen Extractable Phospherus

OW: Organic Matier

PSA : Patticle Size Analysis (and Method)

PSA s+ Parlicle Size Analysis / &ilt + clay

Perm: Permeability, Struc: Struciure
Text: Texture

TC: Total Carbon

TN: Total Niirogen

TS: Total Sulphur

TSS: Total Suspended Salids

Tox: Toxicity

WHC@1pt: Water Helding capacity @1pt
MRC: Maisture Release Curve

WBD: Wax Block Density

Wett: Wetahility

BS: Basic Soil

MS; Major Scil,

FS: Full Soil

88 : Sub Soil

FF; Full Foliar

BW. Basic Water

MW: Major Water

FW Full Water,

BM: Basic Media

MN: Major Media

FM: Full Media

CSAW: Corrosion and Scaling for Water

CSAS: Corresion and Scaling far Soil

eGEC: Cation exchange Capacity {(solubles and exchangabies)

ECEC: Cation exchange Capacity (solubles only)

AS3743 (P or R}: Aust. Standard - Potting Mi xes
Premium or Regular

AS4454 CSC: Aust. Standard ~ Composted Seil Condltioner

AS4454 CNM : Aust. Standard - Composted Mulch

AS4454 PSC: Aust. Standard - Pasteurised Soil
Conditioner / Fine Mulch

AS4454 PM: Aust, Standard - Pasteurised Mulch

AS4418 LD: Aust. Standard - Low Density Soil

AS4419 05 Aust, Standard - Organic Soil

AS54419 NS: Aust, Standard - Natura! Sail or Swil Blend

AS4419 TD: Aust Standard - Top Dressing

LP4-LP7: L andscape Package 1 - Landscape Package 7

Bunker: Bunker Sand Package

EFF single: Effluent Package single dwelling

EFF sub: Effluent Package subdivision

SAMPLES RECEIVED - TERMS AND CONDITIONS

Analysis Requests - Before performing any work, SESL reviews cli
and timing of the wark to be performed, If such request is unclear or

provide a commercially acceptable order prior to SESL initiating the requested services, .

Method Selection - SESI. aims o conduct analysls requested by the cl
the client of the method being used and issued reports will referance the metho:
procedure, SESL will notify client if the methed requested is inappropriate or ou

procedure can be obtained from SESL on request.

Turnaround Time - Standard analysis service Is provided in approximately 10 wo
p.m. Samples received prior 1o 1:00 p.m. are precessed that day, samples received
is avallable per client request, subject to negetiation and priority and urgent service condifions. Anal

and the tests requested.

Priorify and Urgent Service - A pricrity or urgent service charge is added to the standard p
business days unless otherwise noted in the quote, Pricrity and urgent charge day begins no later than

urgent charges are 50% and 100% of the standarg analysis cost respectively.
Repeat Analysis - If a clieni requests = repeat analysis and the resulis confirm the ariginal analysls, the client is charged for the repeat analysis. If the original results are not

canfirmed, the cllent is not chargaé for the additional werl.

ent's analysis request document(s) and the completed Job Gontrol Sheet {(JCS) that outlines the scope
# the JCS is incomplete, SESL consults with the ciient before praceeding. In all situations, the client must

tent using the most appropriate method for the client's purpose. The Sample Receipt Advice advises
o used for analysis, The methed requested by the client will supersede SESL. method selection
t of date. The method selection protoes), method correlation information er the method

rking days from the date of sample receipt. Deliveties are accepted frem 8:00 a.m. to 4:30
after 1:00 p.m. are processad the next business day. Turnaround fime less than standard
ysis completion time varies with the sample type, handling requirements

rice when a rush analysis is requested. Priority and Urgent days ara counted in
10:00 a.m., otherwise 8:00 a.m, the fallowing morning. Priority and

Reports - All reports are issued in 2 clear and concise Analysis Report, The standard Analysis Report Is a paper document and is delivered to customers primary business
address. Standard delivery methods of reporting include; mail fhraugh Australia Post, faxing cr emailing. Custem reports can be generated for an additional charge to meat
client needs. Client must specify nor-standard delivery method of reperis prior io analysis completion.

Records - Al records and supporiing decumentation remain the property
period, documents and computer based fllss may be destroyed. However, alternative retention arrange

Sample Retention Period - Unless prior arrangements are made, any po

results. All samples are disposed of in an appropriate manner.

Any sarmples found to he or suspected of being hazardous are returned to the client at the client’s expenee. Alternafively SESL may arrange disposa! of suspected hazardous
samples per client's request, The client retains cwnership of all samples submitted to SESL for analysis, storage and/or disposal.

of SESL and are retained for a pericd of five (5) years after the wark has been completed. After this
ments can be made by the client at client expense.

rtion of samples not used for analysis is held for a maximum of 90 days after delivery of analysis

Prices and Discounts - Cument test prices are communicated to the client via quotes and pricelist. Quotes are valid for the period stated an the quote and are null and void

=fter said period. If no period is stated, such quoies expire 30 days afier docume
otherwise, the minimum laboratory service fee is $50.00 ex G577, Some methodol

nt date. Current test prices are subject 1o change without nofice, Unless specifically agreed 1o
ogies may require an initiai method setup charge, regardless of the number of samples.

Volume discounis may be offered bas ed upon a guaranteed work [evel. This may be structured on a project by project, or an annual contract basis. All discounts ars
contingent oh meeting agreed payment terms and condifions. SESL reserves ihe right to suspend discounts due to late client payments,

Project Cancellations - When a client cancels services and/or testing for received samples, all preparatery work that has been completed up to the cancellation peint is
invoiced to the client plus all costs associated with progurement of client- specific materials,

Payment Terms - Our current Provision of Service Agreement applies i
who have been granted trade credit by SESL. Upon trade credit approval

tnonth interest charge is added to all unpaid balances. There is a $30.00 ex GST charge for returne:

withhaold results until payment has been received.

Confidentiality - SESL maintains strict confidentiality of all client
dlient, unless the client requests —in writing — information be provi

be executed upon client request.

o all works conducted by SESL. Paymeni terms are cash on delivery for all new clients except those
| SESL's standard payment terms are net 7 days with no prompt pay discounts allowed. A 1.5% per

d cheques. At our discrefian, we may request payment with order, and

Information. Results or other information regarding client work is not released to any party other than the
ded 1o a third party or unless disclosure by SESL s required by law, Formal canfidentiality agreements will

Warranty and Limits of Liability - SESL makes fhe best effort to deliver the most precise measurements but we will not assume any legal or other responsihility for

erronenus resulis. SESL's warranty is limited to the accuracy of analy
#he test results, nor liabilily for any cther warranties, expressed or imp
These terms supercede any conflicting terms and conditions stated on any

Additional Fees and Legal Costs - By submitting samples for analysis,
that may be associated with such samples or the analytical results thereof,
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ses of samples as received. SESL assumes no responsihility for the purpases for which the clienf uses
lied, including warranties of filness for a particular purpose or for merchantability made by the client,
purchase order, or other order of work submitted by the client.

the client agreas that our analysis fees do not include the cost of any additional or incidental services
Cost of additional or incidantal service efferts are billed to, and paid by, the clisnt.
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