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EXECUTIVE SUMMARY

HMC Environmental Consulting Pty Ltd has undertaken an assessment of acid sulfate soil and
sediments, potential soil contamination, and agricultural suitability for the Cudgen Lakes Sand
Extraction Project (the “Project”).

Acid Sulfate Soils and Sediments

Extensive soil investigations across the Project Site and other landholdings on the Chinderah
floodplain indicate that the soil profile and underlying sandy sediments are extremely
homogenous, containing low concentrations of acid generating sediments within the soil and
throughout the full depth of the sandy sediments. Within the sandy sediments, there are also
significant sources of acid neutralising capacity, especially below 6m depth.

Very low levels of existing or actual acidity were recorded in all boreholes. Although low levels
of potential acidity were recorded in samples collected throughout the soil and sediment profile
below approximately 6m depth, significant acid neutralising capacity was measured which, in
most cases, greatly exceeded the acid generating capacity. Potential acidity was noted in soil
and sediment samples collected above the measured fluctuating groundwater table. Although
the laboratory testing indicated the oxidisable sulphur in these porous soils exceeded adopted
action criteria levels there is no evidence of acid induced groundwater problems.

During April to July 2006, approximately 22 000 cubic metres of material was dredged and
stockpiled within the bunded initial dredge pond area on the Project Site. Monitoring of soil and
water during this operation confirmed that there is significant acid neutralising capacity within
the soil and sandy sediments. No soil amendment was necessary during dredging to achieve
management outcomes. Additionally, water quality within the dredge pond and surrounding
groundwater bores remained within applicable criteria and standards. This initial dredging
operation confirmed that the proposed management strategies for the Project can ensure
successful, environmentally sustainable outcomes.

Furthermore, the adjacent sand extraction operation (now Hanson Tweed Sand) has been
operating successfully for more than ten years with regular monitoring confirming the
management of acid sulfate soils and sediments is practical, environmentally sustainable, and
cost-effective within sand extraction operations in this locality.

Soil Contamination

A detailed investigation of the site history, a walk over field inspection and soil survey was
undertaken to identify the potential for soil contamination within the Project Site. Based on the
sampling results, site history, geographical location and review of topographic mapping, there is
a very low level of risk that the Project Site is contaminated with remnants of chemicals from
current or former sugar cane cultivation.

Based on these findings it is deemed that further sampling and laboratory analysis is not
required and that the Project Site can reasonably be considered, for the purpose of the
proposed development, to be uncontaminated. It is considered that there is little environmental
or health hazard associated with the proposed use of the subject property for sand extraction.

HMC Environmental Consulting Pty Ltd
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Agricultural Suitability

The proposed use of the land is recognised in the Northern Rivers Farmland Protection Project
(DIPNR et al, 2005) as a rural industry. There is recognition that extractive industries have a
place in some agricultural areas. The proposed operation appears to be compatible with
existing land uses in the area and management strategies to be implemented would help
ensure that alienation of other agriculture and the impacts from the Project would be minimal.

Soil and land use history investigations and site specific studies have confirmed that acid
sulfate soils and sediments, potential land contamination and agricultural suitability issues are
able to be appropriately managed during the construction, operation and rehabilitation of the
Cudgen Lakes Sand Extraction Project.

HMC Environmental Consulting Pty Ltd
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1 INTRODUCTION

1.1 Introduction

HMC Environmental Consulting Pty Ltd has been commissioned by R.W. Corkery & Co. Pty.
Limited on behalf of Gales Kingscliff Pty Ltd (the “Proponent”) to undertake an assessment of
acid sulfate soils and sediments (ASS), potential soil contamination, and agricultural suitability
for the Cudgen Lakes Sand Extraction Project (the “Project”).

Appendix 1 of this report lists each of the Environmental Assessment requirements issued by
the Director-General of the Department of Planning and issues provided by other government
agencies relating to ASS, soil contamination and agricultural suitability with references to the
relevant sections of this report where each requirement is addressed.

The Project would include the excavation of sand together with hydraulic extraction (dredging)
and pumping of the extracted material to a processing area and to nominated fill sites. The
Project also includes the receipt and, where possible, recycling of Virgin Excavated Natural
Materials (VENM).

A land use history and soil investigation has been undertaken to assess the potential impacts
associated with the disturbance of ASS, exposure of persons and the surrounding environment
to potentially contaminated land, and the agricultural suitability of the Project Site.

1.2 Description of the Project Site and Study Area

The Project would involve the removal of approximately 5 000 000m?® of sand over a period of
15 to 20 years. The Project Site covers a total area of 67ha which includes:

e a 37ha extraction site south of Altona Drive (‘southern extraction site’);
¢ a 9ha extraction site north of Altona Drive (‘northern extraction site’); and

e a processing area north of Altona Drive covering an area of 3.7ha.

Two pipeline corridors are proposed extending north and east from the southern extraction site.
These are referred to as the “northern pipeline corridor’ (0.8km in length) and the “eastern
pipeline corridor” (1.5km in length). The proposed northern pipeline corridor would be located in
the road reserve on the western side of Tweed Coast Road. The proposed eastern pipeline
corridor would be located within the road reserve for a proposed subdivision road within land
owned by the Proponent. It is acknowledged that the proposed road has not yet been
approved. Therefore, an alternative eastern pipeline corridor has been proposed in the event
that the proposed road is not approved within a suitable timeframe. An alternative northern
pipeline has also been proposed in the event that suitable agreements are reached with an
adjoining landholder.

The Study Area consists of the entire Project Site though focus has been place on the areas

that would be modified by the sand extraction and processing Project. The Study Area also
incorporates a nominal 30m wide area centred on the pipeline corridors.

HMC Environmental Consulting Pty Ltd
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The Project Site is located within the Tweed River floodplain and bounded to the south by the
Cudgen Plateau which rises to approximately 38m AHD. The land within the Project has
previously been cleared and drained and is generally level. The Project Site is currently
intermittently grazed by cattle though preparatory works including a 0.5ha initial dredge pond for
an approved sand extraction operation was created during 2006.

Figure 1 shows the location of the Project Site and Study Area while Figure 2 shows the layout
of the Project Site.

2 DESCRIPTION OF THE PROJECT

The Proponent proposes to develop and operate a sand extraction operation to supply fill sand
to a number of nominated fill sites via two pipeline corridors and to produce a range of sand
products for sale to the local construction industry. The Project would also be appropriately
licensed to accept virgin excavated natural material (VENM) which would be used in production
of saleable sand products, used to backfill the northern extraction pond or interned at the base
of the southern extraction pond.

The operation has been designed to optimise the recovery of sand whilst at the same time
addressing and managing the environmental constraints within and surrounding the Project
Site. As the Project proceeds, the northern extraction pond would be progressively backfilled to
ultimately form sporting fields and recreational facilities and finalised sections of the southern
extraction pond would be progressively rehabilitated in order to form a recreational lake and
surrounding parklands.

Construction and site establishment would occur over an approximately 3 month period in which
three site entrances and internal roads would be constructed together with the processing
plants, offices, workshop and perimeter bunding. The dredge, pipelines to the processing area,
pumps and other equipment would also be installed during the construction period.
Construction activities would occur between 7:00am and 6:00pm Monday to Friday and 7:00am
to 1:00pm Saturday.

The extraction sequence would involve: stripping of topsoil; formation of bunds; and extraction
of the sand resource (loamy sand and fine grained sand). Extraction of all material within the
northern extraction site would be undertaken over four stages progressing east to west to a
depth of approximately 5m using excavator and trucks. Within the southern extraction site
extraction would occur over 10 stages, generally progressing west to east. Extraction would
occur to the depth of the resource, typically 20m below current ground level with the upper
loamy sand material extracted using an excavator and the remaining fine grained sand material
extracted using a cutter-suction dredge.

The upper loamy sand material would be treated using alkaline amendments, such as
agricultural lime, prior to being transferred to the processing area for production of various
construction materials, such as mortar sand. The fine grained sand material would either be
trucked or pumped to the processing area and washed to remove oversize and undersize
materials, producing construction grade sand, or be pumped to a nominated fill site for use as
fill material. All fines separated during processing or returned from the fill sites would be
returned to the base of either the northern or southern extraction pond.

HMC Environmental Consulting Pty Ltd
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All soil removal and excavation of sand (ie. mechanical removal) would occur between 7:00am
and 6:00pm Monday to Friday and 7:00am to 1:00pm Saturday. Dredging and pumping of sand
to the processing area, and processing activities, would occur between 6:30am and 10:00pm
Monday to Friday and 7:00am to 4:00pm Saturday whilst dredging of sand for pumping to fill
sites would occur between 6:30am and 6:30pm Monday to Friday and 7:00am to 1:00pm
Saturday.

Sand to be used as a filling material to raise the level of various parcels of land in the Kingscliff,
Chinderah and Cudgen areas would be pumped hydraulically to the fill sites from the southern
extraction site as a sand / water slurry. Water draining from the sand at the fill sites would be
pumped back to the southern extraction pond. The Proponent intends to use up to two
enclosed staging pumps beyond the dredge to convey the sand to the fill sites, one located
within the Project Site and one within each pipeline corridor. Pumping would only occur along
one corridor at a time. Up to 450 000m® of sand could be pumped annually to the fill sites.

Based on maximum annual sales of 300 000tpa the average number of product truck
movements on any weekday or Saturday would be approximately 100 and 60 respectively (50
and 30 loads). As sales would vary from day to day, the 85" percentile number of product truck
movements on the local roads on a busy weekday or Saturday would be 130 and 80
respectively (65 and 40 loads). Based on the importation and receipt of up to 45 000tpa of
VENM, it is estimated that the incoming VENM would generate approximately 24 truck
movements (12 loads) per week. The 85" percentile volume has been estimated at 32 truck
movements (16 loads) per day.

In total, it is assumed, once the Project is fully operational, the despatch of products and
importation of VENM would generate up to 124 truck movements (62 loads) per day on an
average day. All product distribution and VENM receipt would occur between 7:00am to 6:00pm
Monday to Friday and 7:00am to 1:00pm Saturday.

Both non acid generating VENM - VENM(a) and potentially acid generating VENM — VENM(b)
would be received at the Project Site via road trucks, appropriate details recorded and the
material classification verified. VENM(a) would either: be processed to produce saleable
products or used to backfill the northern extraction pond or finalised edges of the southern
extraction pond. VENM(b) which is suitable for processing would be placed adjacent to the
southern extraction pond for treatment, as for the loamy sand material, prior to processing.
VENM(b) not suitable for processing would be either placed below the water table as backfill
within the northern extraction pond and capped with a minimum one metre depth of clean fill or
interned at the base of finalised sections of the southern extraction pond.

All VENM delivered to the Project Site and processed materials despatched from the
processing area would be transported via Altona Drive, Crescent Street and Tweed Coast
Road. Access to the Project Site would be provided via three entrances off Altona Drive, one to
the processing area and northern extraction site and two to the southern extraction site.

The Proponent would adopt a progressive approach to site landscaping and rehabilitation to
ensure that, wherever possible, disturbed areas are either temporarily or permanently stabilised
to limit erosion and adverse visual impacts. An important component of the rehabilitation of the
Project Site would be the progressive backfilling of selected finalised sections of the shore of
the southern extraction pond and introduction of native vegetation to create wetland areas and
parklands. The construction of recreational facilities such as walking and equestrian / cycling
tracks would occur following completion of sand extraction activities. The final lake would have
a depth of up to 20m and cover an area of approximately 37ha.
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3 SITE DESCRIPTION AND PHYSICAL CHARACTERISTICS
31 Land Use

The Project Site is largely cleared and currently used for cattle grazing. An initial dredge pond
and preparatory works have also been completed for the removal and pumping of 400 000m? of
sand from Lot 2 DP216705 under an existing approval (DA 96/518) granted in 1998. Historically
used as a wet grazing block, the low-lying Project Site has previously been drained and for a
number of years supported sugar cane. The Project Site is bounded to the east by Crescent
Street and several residential properties and an existing sand extraction operation (Hanson
Tweed Sand) to the west. The Chinderah Golf Club and marginal grazing land is located to the
north while the Cudgen Plateau is located immediately south supporting agricultural uses such
as cropping and orchards.. Tweed Shire Council is currently constructing the Kingscliff Waste
Water Treatment Plant immediately northwest of the Project Site.

3.2 Site History

An examination of historic parish maps dating back to 1913 and topographic maps to 1947
confirm that the land has consistently been used for agricultural purposes. The early parish
maps show the land as swamp while the 1947 topographic map indicates some drainage,
presumably to improve the grazing potential of the land (see Figures 3 and 4).
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Figure 3
1913 Parish map confirming “swampy” nature of Project Site
(Source: NSW Department of Lands)
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1947 topographic map showing drainage network
(Source: Tweed Shire Council Library)

It has been stated (Crofts, 1986) that the land within the Project Site was previously used as a
wet grazing block until 1964 when the land was purchased by John Kiolrup and partially drained
and developed as a tropical grass and legume seed nursery and farm by Anderson Seed Ltd
and Terranora Pastures Pty Ltd.  An inspection of the property about 1966 revealed that, due
to a high water table and water logging, great difficulty was being experienced in growing and
harvesting legume and grass seeds. Subsequently, Anderson Seed Ltd went into liquidation.
The property was apparently purchased by Altona Pastoral Co. Pty Ltd on 13 December 1971
and developed as a cane property during a period of rapid expansion of the cane industry from
1973.

The 1970 aerial photo (see Appendix 2) appears to show intensive drainage typical of sugar
cane cultivation, therefore, the cane may have been on the site a few years earlier than 1973.
No cane drainage is noted in the 1962 aerial photo (see Appendix 2). Interestingly, the 1974
topographic map (see Appendix 2) does not indicate sugar cane cultivation on the site
although the map would have been based on investigation and interpretation work undertaken
several years earlier.

By 1984, the sugar cane enterprise was determined as non-viable due to history of production
costs exceeding income. Due to the soil and drainage problems associated with the land, apart
from grazing of cattle during dry periods, the land has not been used for agricultural activities
since around this time. A letter dated 2 September 1987 from the NSW Cane Growers
Association and included in Crofts (1986) notes the frequent inundation, poor nature of the land,
and recalls that the farm was for many years known as “Frog Hollow”. It was regarded by all
canegrowers in the district as a non-viable cane farm.

Discussions with the NSW Sugar Milling Cooperative Ltd. (J Tait per. comm.) indicate that the

last year sugar cane was grown on the site was 1988. It therefore appears sugar cane
cultivation occurred on the site for a period of 10 to 15 years only.
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In January 1997, Torrac Investments Pty Ltd submitted a development application to Tweed
Shire Council revising the 1994 proposal submitted by Keown & Drummond Pty Ltd. At that
time, Torrac Investments Pty Ltd held a contract to purchase this land parcel from Bradshaw
Investments Pty Ltd.

The amended development application proposed to remove 800 000m® of sand from an area of
14.3ha to a depth of 8.5m in the southwest corner of Lot 2 DP 216705. Of this material,
400,000m® was to be used to raise the land surface on Lots 1 and 2 DP 828298 which is
approved for an 89 lot subdivision. This initial extraction was approved to take place within a 23
week period. The remaining 400 000m® was to be available for hydraulic extraction or
transportation by truck to other approved fill sites, once the Tweed Sand and Turf operation
ceased production.

The development application was determined by Tweed Shire Council and refused. However,
the decision was appealed in the Land and Environment Court of NSW. In October 1998, the
court ordered that the extraction be approved to remove 400 000m® of sand by hydraulic
methods to Lot 1 and Lot 2 DP829298 subject to conditions.

In 2003, a small start-up pond was excavated on the site and surface and groundwater
monitoring has been undertaken to determine the baseline conditions across the Project Site.
During April to July 2006, approximately 22,000m* of material was extracted from the start-up
pond to create a 0.5ha initial dredge pond to enable the placement of a suitable sized dredge.
All material extracted was stockpiled within the bunded area in accordance with the 1998
approval. The material was covered with topsoil and grassed to limit sand lift-off until dredging
commences.

Grazing continued across the Project Site during this time.

3.3 Topography

The Project Site forms part of the Cudgen floodplain with an elevation ranging from 0.8m to
1.2m AHD. The Cudgen Plateau rises steeply immediately to the south to an elevation of 30m
to 40m AHD. Drainage generally flows via formed agricultural drains from the Cudgen Plateau
north towards the Tweed River (see Webb, 2008).

3.4 Geology

Coffey Geosciences (1999) described the regional bedrock beneath the Project Site as inter-
bedded argillite and meta-greywacke of the Neranleigh-Fernvale Beds of lower Palaeozoic age.
The basement is noted as being overlain with Quaternary organic clays which in turn are
overlain by Quaternary sands. The sands were assessed as “medium to fine grained with some
coarse grained, quartzose and poorly graded, with a uniform thickness across the site of around
21m”. The depositional environment is described as “deltaic, with the presence of shell and
organic fragments throughout the sequence indicative of alternating marine and terrestrial
influence throughout deposition”. Tertiary basalt of the Lamington Volcanics overly the
Neranleigh-Fernvale beds immediately to the south of the Project Site forming the Cudgen
Plateau.
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3.5 Soils

These investigations have identified that the soils and sediments within the Project Site
consist of black silty sand topsoil ranging from approximately 0.2m to 0.5m overlying a
medium to fine grained grey sand interbedded with shelly and humic material to a depth of
approximately 20m.

3.6 NSW Department of Water and Energy ASS Risk and Planning Maps

The NSW Department of Water and Energy (DWE) 1:25 000 Acid Sulfate Soil Planning Map —
Cudgen indicates that the Project Site is located within a Class 3 area and may be affected by
Acid Sulfate Soils (an extract from this map is duplicated as Figure 6). The DWE 1:25 000 ASS
Risk Map — Cudgen indicates that there is a high probability of ASS being at a depth of 1m to
3m with a landform of aeolian, sandplain and an elevation of 2m to 4m AHD.
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5

Figure 6
ASS Planning Map Classification (Source: NSW DWE ASS Planning Map-Cudgen) indicating
depth below which works require preliminary ASS investigation
(1 = any works, 2 = ground surface, 3 =1m
4 =2m, 5 = works within 500m of 1, 2, 3 or class 4 land that potentially lower watertable below 1 m AHD)

3.7 Tweed Shire Council Local Environment Plan 2000

The Project Site is zoned Agricultural Protection 1b (2) (see Figure 7) and while the primary
objective is to protect agricultural land, a secondary objective of this zoning is to allow
development which is compatible with agricultural activities.

Clause 35 of the Tweed LEP 2000 states that where works are proposed 1m below the natural
ground surface in Class 3 mapped areas, a preliminary acid sulfate soil assessment needs to
be undertaken to determine the presence or otherwise of ASS. An applicant may also accept
that ASS is present.

A management plan is required in accordance with the Tweed LEP 2000 should it be either
confirmed or accepted that ASS is present. If a management plan is required, it must be
prepared in accordance with the Acid Sulfate Soil Manual produced by the Acid Sulfate Soil
Management Advisory Committee (1998).
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Figure 7
Tweed Shire Council LEP Zonings (Source:TSC GIS)

3.8 NSW Department of Water and Energy Soil Landscape Maps

The NSW DWE Soil Landscape Map “Murwillumbah-Tweed Heads” (Morand, 1996) shows the
Project Site lies within a “Tweed landscape variant ”(twb) soil landscape which is characterised
by moderately well-drained Prairie Soils overlying barrier sands. The Tweed soil landscape
consists of deep Quaternary alluvium and estuarine sediments of the marine plain of the lower
Tweed catchment. Local relief is >1m and elevation is 1m to 3m. In this soil landscape, up to
50cm of black, strongly structured clay overlies >200cm of grey sand. Total depth is nominated
as >300cm. Table 4.1 in Morand (1996) noted that while the soils in the “twb” landscape are
acidic, acid sulfate potential is not listed as a limitation.

This sequence described regionally is not generally consistent with the sequence observed
beneath the Project Site. The soil profile appears to reflect a Kingscliff (ki) soil landscape with a
dark loamy sand topsoil. It is noted that the ki soil landscape is mapped immediately east of the
Project Site. The grey sand is recorded as extending to a maximum depth of 21m. The “ki”
topsoil is characterised by very strong acidity, low CEC, very low nutrient status and low water
storage capacity. Table 4.1 in Morand (1996) indicates localised acid sulfate potential in this soil
landscape.
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4 ACID SULFATE SOILS AND SEDIMENT ASSESSMENT

4.1 Literature Review

411 Previous Soils and Sediment Investigations

Data from extensive ASS and geotechnical soil investigations on adjoining sites including the
new waste water treatment plant site and Hanson Tweed Sand Quarry (formerly Tweed Turf
and Sand) operation were reviewed and compared with the results from the Project Site.

A total of five extensive soil investigations have been undertaken both within the Project Site
and across the surrounding floodplain over the past 20 years.

1. Coffey and Partners (1986). Geotechnical Investigation for Proposed Extractive
Industry Lot 2 DP 611021 and Lot 2 DP 216705.

This investigation included the drilling of six bores to a maximum depth of 23m. Borelogs
indicated fine to medium sands with interbedded shelly and humic material. No ASS analyses
were undertaken.

2. Woodward-Clyde (1997). Environmental Impact Statement for Proposed Sand
Extraction Operation — Lot 2 DP 216705, Cudgen.

This Environmental Impact Statement (EIS) included an ASS soil investigation for a proposed
sand winning operation on the southern part of the Project Site. The investigation by
Woodward-Clyde in 1991-1992 included fifteen shallow bores (<1.3m depth) with soil samples
tested for in-situ pH and electrical conductivity (EC). In situ pH values ranged from 3.2 to 7.0.

A number of soil samples collected during the installation of groundwater monitoring bores were
incubated for two months and analysed for total iron, total sulfur and Net Acid Producing
Potential (NAPP). No significant decrease in pH was recorded in samples collected below 4m
depth during incubation tests, however, pH levels did decrease in samples collected less than
3m from the ground surface. Total sulfur levels ranged from <0.01% to 0.05% although a
negative NAPP was recorded with shell present in all samples. A negative NAPP indicates acid
neutralising capacity within the soil.

Four test pits were also excavated to 4m depth and samples collected from the adjoining sand
extraction operation. Weathering tests were undertaken on the samples over a three month
period. A general decrease in pH was noted during the incubation of the bulk sand samples.
However, the samples from the sand extraction operation recorded minimal pH change.

3. Gilbert & Sutherland (2003b) Acid Sulfate Soil Assessment & Management Plan Lot
2 DP216705, Crescent Street, West Kingscliff

This ASS investigation included hand augering of two boreholes to a depth of 1.5m within the
area of the proposed initial dredge operation. The soil profiles were described as silty sand
topsoil overlying sand. A total of 12 samples were subjected to preliminary screening,
Chromium Reducible Sulfur (Scg) and Total Actual Acidity (TAA). The Scr ranged from 0.01 to
0.39%. Seven samples exceeded the action criteria of 0.03%.
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Acid producing potential was noted as being greatest below the observed groundwater level
(0.85m below natural ground level). TAA values ranged from -33 to 35 mol H*/t with two of the
twelve samples recovered exceeding the action criteria of 218 mol H*. Seven of the samples
recorded some neutralising capacity.

4. Coffey Geosciences (1999). Cudgen Sand Extraction - Hydrogeological
Assessment and Installation of Monitoring Bores

Five monitoring bores were installed to an approximate depth of 6m on the Project Site during a
hydrogeological assessment for a proposed sand extraction operation. Borelogs recorded dark
grey fine to medium sand from approximately 1.5m depth. ASS investigations were not
undertaken.

5. Gilbert & Sutherland (2005). Soil Survey, Acid Sulfate Soil Assessment, Agricultural
Land Capability Assessment, Hydrological Assessment and Soil Management Plan
& Addendum Report

Gilbert & Sutherland undertook soil investigations and auditing of soil and water management
operations on the sand extraction operation (now Hanson Tweed Sand) adjoining the Project
Site since before 1996. Petrographic analysis of dredged samples collected from the dredge
pond in 1996 and 1997 recorded no pyrite by reaction in any of the samples tested. Monthly
monitoring over a fifteen month period in 1997 and 1998 recorded oxidisable sulfur levels
ranging from <0.01 to 0.03% with Acid Neutralising Capacity (ANC) ranging from <0.1 to 2.8%
CaCOs;. In all cases, there was a negative Net Acid Generating Potential (NAGP) for the
samples tested.

In 2000, Gilbert & Sutherland undertook an ASS investigation for an application to expand the
adjoining sand extraction operation adjoining the Project Site. Fourteen boreholes were drilled
to approximately 6m depth. Preliminary screening was undertaken on 172 samples with 69 of
these subjected to Peroxide Oxidation Combined Acidity and Sulfate (POCAS) and some Scr
laboratory tests. The results recorded 44 of the 69 samples exceeding the 0.03%S actionable
criteria. The majority of the samples recording exceedances were associated with the shallow
grey-dark grey, fine to medium grained layer. Petrographic analyses were undertaken on only a
few samples, with only one sample recording a moderate-strong reaction with hydrogen
peroxide (H>O,). A strong reaction to hydrochloric acid (HCI) was noted in 17 of the 172
samples suggesting that some shell is available for acid neutralisation.

As part of the investigation for the application to extend the adjoining sand extraction operation,
Gilbert and Sutherland undertook a detailed soil survey in 2004. Eleven deep (16m) boreholes
and 20 shallow (0.6m) were excavated. Although the shallow boreholes were used as part of
the agricultural suitability investigation and not subjected to ASS testing, the borelogs confirmed
the uniformity of the shallow strata.
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Preliminary screening was undertaken on 353 samples, 54 of which were subjected to Scr and
TAA analysis. The preliminary screening indicated that there was no widespread occurrence of
Actual Acid Sulfate Soil (AASS) within the expansion area for the existing area. Twenty-six of
the fifty four samples forwarded for analysis recorded %S levels above the action criteria
(0.03%).

None of the 54 samples recorded TAA levels which exceeded the action criteria (18 mol H'/t).
The greatest acid generating potential was noted in the dark-very dark grey fine-medium
grained sand between 1.0 and 2.0m to 5.0m depth. The %S concentrations in the light-medium
grained sand between 4m and 16m depth was variable with exceedances (>0.03%S)
associated with thin, relatively discontinuous sand layers containing trace silt, clay or charcoal.

6. NSW Department of Planning (2006). Tweed Turf and Sand Extraction Operation
Expansion — Director-General’s Environmental Assessment Report

Section 6.1.5 of this report addressed ASS issues for the proposed expansion of the Tweed
Turf and Sand operation. Gilbert and Sutherland’s assessment concluded that, while some
soils on the site exhibited a risk of acid generation, the potential for significant acid production
on the site is low because the soils generally contain excess natural buffering capacity in the
form of calcium carbonate derived from shell grit and other marine organisms. It was also
concluded that the potential for acid generation would be minimised by using wet excavation
methods (ie. suction dredging), hydraulic separation of fines during processing, and strategic
reburial of fines below the water table. These techniques would minimise the potential for
oxidation of sulfidic sediments, and hence minimise the risk of acid generation.

The Director-General notes that the assessment’s conclusions and management measures are
supported by the evidence from the existing quarry, which has not recorded any significant
issues related to acid generation.

The Director-General concludes that:

“The Department, the DECC and the DWE are satisfied that the proposal is unlikely
to result in any significant acid generation impacts.

A summary of soil investigations in the immediate vicinity of the Project Site is provided in
Table 1 and shown on Figure 8.
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Table 1
Summary of Soil Investigations
Site Investigator No. of Depth (m) ASS Testing
Boreholes
Y | N No. of Samples Max Max
pHf/pHfox | Scr/Pos/TAA %Scr/IPOS | TAA
Project Site Coffey & 6 11.0-26.0 v
Partners P/L
1985
AGC Woodward 13 1.30 v 40
Clyde 1992 3 pits 4.0 v 33
3 4.0-23.5 v 3 0.05
Coffey & 6 5.3-5.8 v
Partners P/L
1999
Gilbert & 2 1.8 v 12 0.39 35
Sutherland
2003
HMC 10 9.5-20 v 148 79 0.41 12
Environmental
2005/06
New Waste |AGC Woodward 2 1.30 v 7
Water Clyde 1992 1 pit 4.0 v 8
Treatment 3 4-23.5 v 3 0.04
Plant GHD 2004 9 14.95-4045 | v 108 15 0.40 2
6 5-6 v
Coffey & 30 4-6.5 v 21 21 0.36 12
Partners 2004
Tweed Turf and Gilbert & 14 6 v 172 69 0.22
Sand (now Sutherland
Hanson Tweed 2000
Sand) Gilbert & 11 16 v 353 54 0.58 12
Sutherland
2004
Bay Lobster Douglas 10 4 v 80 10 0.25 30
Aquaculture | Partners 2004
Project
4.2 Present Survey and Methodology
4.2.1 Soil and Sediment Sampling

During May 2005, eight (8) boreholes were drilled across the southern extraction site to a
maximum depth of 20m. A further two (2) boreholes were drilled north of the realigned Altona
Drive on 8 September 2006 to a maximum depth of 6m (see Figure 8). Soil samples were
taken throughout the soil and sediment profile and subjected to preliminary screening and,
where appropriate, further analyses including Scgr and TAA were undertaken. POCAS tests
were performed on a number of samples to confirm results.
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Samples were collected at 0.5m depth intervals to a depth of 3.0m to assist in identifying the
oxidation front. Below 3.0m, the sampling frequency varied as summarised in Table 2.

Table 2
Soil Sampling Interval
Borehole Sample Depth (m) Sample interval (m)

BH1 0.0-3.0 0.5
3.0-20.0 1.0
BH2 0.0-3.0 0.5
3.0-18.0 1.0
BH3 0.0-3.0 0.5
3.0-10.0 1.0
10.0-18.0 2.0
BH4 0.0-3.0 0.5
3.0-18.0 1.0
BH5 0.0-3.0 0.5
3.0-6.0 1.0
BH6 0.5-3.0 0.5
3.0-6.0 1.0
6.0-9.0 3.0
BH7 0.0-3.0 0.5
3.0-15.0 3.0
BH8 0.0-3.0 0.5
3.0-20.0 3.0
BH9 0.0-6.0 0.5
BH10 0.0-6.0 0.5

A total of 148 samples were subjected to preliminary screening which included field pH (pHg),
peroxide oxidised field pH (pHrox), and reactions with H,O, and HCI.

Of the 148 samples, 79 were selected for either Scr/TAA or POCAS. The Scr test was
generally applied as it is more sensitive than the POCAS method in determining the acid sulfate
risk in low pyritic sands and is essentially unaffected by sulfur in mineral and organic forms.
However, a number of POCAS analyses were undertaken to confirm recorded oxidisable sulfur
results. A good correlation was noted between the methods.

Samples selected to confirm oxidisable sulfur and existing acidity levels were selected based on
the screening results, including the reduction in the soil sample pH level following peroxide
oxidation and the reaction activity of the sample to H,O..

A summary of the initial ASS survey methodology and soil analysis results was forwarded to
NSW DWE for comment. The DWE responded that, due to the homogenous nature of the soil
profile within the floodplain in this area, the methodology was deemed acceptable although
there was a requirement for the preparation of a detailed ASS management plan. A copy of the
then DIPNR response is included as Appendix 8.

A comparison of the sampling intensity undertaken for this Project and that for the proposed
sand extraction on the adjoining landholding is provided in Table 3.

HMC Environmental Consulting Pty Ltd




GALES-KINGSCLIFF PTY LTD 3-26 SPECIALIST CONSULTANT STUDIES

Cudgen Lakes Sand Extraction Project Part 3 — Acid Sulfate Soils, Soil Contamination
Report No. 617/04 & Agricultural Suitability Assessment
Table 3
ASS Sampling Intensity
Project No. of Area | Boreholes |No. of Preliminary| No. of Scr/TAA &
Boreholes | (Ha) / Ha screening tests POCAS tests
Tweed Turf and Sand (now 11 53.3 4.8 353 54
Hanson Tweed Sand)
Cudgen Lakes Sand 10 45.35 4.5 148 79
Extraction Project

The borehole intensity across both sites is almost identical. The soil testing regime varies
between investigations with the emphasis on preliminary screening during the Tweed Turf and
Sand investigation while the soil laboratory analysis undertaken for the Project included
relatively more confirmation tests (Scr/TAA & POCAS) per borehole. These different
approaches were worthwhile and help to confirm the uniformity of the sand resource across the
floodplain.

4.2.2 Mineralogy

In order to assist in confirming the presence of pyrite and any minerals which might be
contributing to the observed acid neutralising capacity of the soil, several soil samples (BH1-
2.5m, BH1-10m, BH2-3.0m, BH3-5.0m) were forwarded to the Environmental Analysis
Laboratory at Southern Cross University and subjected to analysis via a scanning electron
microscope. This information has also been of assistance in tailoring processing operations.

4.3 Results

4.3.1 Soil and Sediment Investigations

ASS investigations undertaken by HMC Environmental Consulting in May 2005 and September
2006 on the Project Site have confirmed previous investigations on this and adjoining sites.

Table 4
Preliminary Screening Results — Boreholes BH1 to BH4
Page 1 of 2
Depth BH1 BH2 BH3 BH4
(m) pHe pPHrox pHe pPHrox pHe pPHrox pHe PHrox
0.5 4.7 3.9 5.2 3.7 6.1 4.4 5.2 4.0
1.0 4.8 4.1 6.0 4.3 57 2.4 5.5 2.2
1.5 4.6 3.5 5.4 2.0 6.0 2.0 5.8 2.1
2.0 5.6 2.2 6.0 2.1 6.1 2.1 5.7 2.1
25 5.0 2.2 5.6 21 6.3 2.2 6.0 2.3
3.0 5.4 2.3 6.1 2.2 6.4 21 7.9 2.6
4.0 8.1 3.0 7.8 3.0 7.4 2.9 7.6 2.7
5.0 7.3 2.5 8.0 5.7 7.6 3.2 7.3 2.6
6.0 9.0 6.3 8.9 5.7 7.8 3.1 8.8 6.0
7.0 9.1 6.7 8.9 6.5 8.9 6.6 8.0 3.5
8.0 9.2 7.0 9.1 6.2 9.0 6.8 8.9 6.7
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Table 4 (Cont’d)
Preliminary Screening Results — Boreholes BH1 to BH4

Page 2 of 2
Depth BH1 BH2 BH3 BH4
(m) pHe pPHrox pHe pPHrox pHe pPHrox pHe PHrox
9.0 9.2 6.8 9.0 6.9 9.0 6.6 8.8 6.4
10.0 9.0 7.0 9.1 6.9 9.0 6.7 9.2 7.0
11.0 8.9 6.9 9.0 6.9 9..0 7.0
12.0 8.9 7.0 8.6 6.7 9.0 7.0
13.0 9.0 71 9.0 6.8 8.4 6.4 9.2 6.7
14.0 9..0 6.9 8.8 6.3 8.2 6.5
15.0 8.9 6.6 8.9 6.8 9.1 6.9
16.0 9.0 6.8 8.8 6.5 8.8 7.0 8.9 6.8
17.0 9.2 6.7 8.6 6.8 9.2 7.0
18.0 9.0 7.0 8.7 6.9 8.7 6.9 9.1 71
19.0 9.0 7.0 9.3 7.2
20.0 8.8 7.2 8.7 6.6
Indicative of PASS
Table 5
Preliminary Screening Results — Boreholes BH5 to BH8
Depth BH5 BH6 BH7 BH8
(m) pHe pPHrox pHe pPHrox pHe pPHrox pHe pPHrox
0.5 5.2 4.3 4.7 3.6 4.4 3.3 5.2 2.2
1.0 5.9 2.3 6.3 21 6.0 3.1 54 2.2
15 6.2 2.1 5.8 21 6.4 2.1 5.7 2.3
2.0 6.2 2.3 7.0 21 6.4 2.2 5.4 2.3
25 6.2 2.3 6.7 21 6.5 2.3 5.3 23
3.0 6.3 2.3 7.7 2.3 8.3 3.0 5.3 2.3
4.0 7.8 3.2 8.1 3.1
5.0 8.5 6.1 8.3 3.6
6.0 8.2 5.8 7.9 3.1 8.8 6.8 8.3 6.5
9.0 8.9 6.8 9.0 6.6 71 5.9
12.0 9.0 71 6.5 5.7
15.0 9.0 71 6.2 54
18.0 8.6 71
20.0 7.0 59
Indicative of PASS
Table 6
Preliminary Screening Results — Boreholes BH9 and BH10
Depth BH9 BH10
(m) pHe pPHrox pHe pPHrox
0.5 5.1 4.2 5.5 4.3
1.0 5.6 2.0 5.6 4.4
1.5 6.0 2.2 4.9 2.3
20 5.7 2.5 4.7 2.4
25 4.5 2.5 4.5 2.5
3.0 7.0 2.5 45 2.5
3.5 71 2.6 4.7 2.5
4.0 8.6 6.7 4.8 2.7
4.5 8.9 4.7 6.1 2.7
5.0 8.3 6.5 9.1 6.0
5.5 8.4 6.0 8.7 5.9
6.0 8.7 6.4 8.7 6.1
Indicative of PASS
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Table 7
Laboratory Results - Action Criteria Exceedances in Soil and Sediment Profiles — BH1 to BH4
Depth BH1 BH2 BH3 BH4

(m) Scr TAA Scr TAA Scr TAA Scr TAA

0.5 0.00 7.0 0.00 9.0 0.0 0.0

1.0 0.00 3.0 0.00 0.0 0.0 4.0

1.5 0.08 5.0 0.33 7.0 0.26 0.0

2.0 0.17 0.0 0.19 5.0 0.21 0.0

25 0.58 5.0 0.18 0.0 0.22 0.0

3.0 0.13 3.0 0.20 0.0 0.22 0.0

4.0 0.09 0.0 0.15 0.0 0.15 0.0

5.0 0.13 0.0 0.16 0.0 0.17 0.0 0.19 0.0

6.0 0.08 0.0 0.06 0.0 0.11 0.0 0.05 0.0

7.0 0.04 0.0 0.02 0.0 0.02 0.0

10.0 0.20 0.0 0.02 0.0 0.02 0.0

13.0 0.03 0.0 0.04 0.0

16.0 0.01 0.0 0.16 0.0

17.0 0.06 0.0

18.0 0.29 0.0 0.13 0.0

20.0 0.04 7.0 1.07 0.0

Indicative of PASS

Table 8
Laboratory Results — Action Criteria Exceedances in Soil and Sediment Profiles — BH5 to BH8
Depth BH5 BH6 BH7 BH8
(m) Scr TAA Scr TAA Scr TAA Scr TAA
0.5 0.0 0.0 0.0 3.0 0.31 0.0
1.0 0.41 0.0 0.01 0.0 0.25 0.0
1.5 0.28 0.0
25 0.16 0.0
3.0 0.12 0.0
4.0 0.14 0.0
5.0 0.06 0.0
6.0 0.19 0.0 0.06 0.0 0.04 0.0
12.0 0.03 0.0
15.0 0.00 0.0
20.0 0.01 0.0
Indicative of PASS
Table 9
Laboratory Results — Action Criteria Exceedances in Soil and Sediment Profiles — BH9 and BH10
Depth BH9 BH10

(m) Scr TAA Scr TAA

0.5

1.0 0.1 12

1.5 0.17 7

25

3.0 0.15 7 0.06 10

3.5

4.0

4.5 0.06 5

5.0 0.03 0

5.5 0.04 0

6.0

Indicative of PASS
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DSiIt}-‘ Sand Black
.Silt'_.-' Sand Brown
EISiIt'_.-‘ Sand Gray
EICIa'_.fE'_.i Sandy Gravel
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.I'\.-Iarine clay

EICIa'_.fE'_.i Sand

EISand Brown
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* See Appendix 7 for borelogs

# Profile derived from laboratory tests (see appendix 7)

Soil Profiles within Boreholes

Figure 9

Table 10
Summary of Soil Analysis Results — Boreholes BH1 to BH4
Test Range Action Criteria
BH1 BH2 BH3 BH4
pHe 46-9.2 52-9.1 5.7-9.0 5.2-9.3 <4.0
PHEeox 22-7.2 20-6.9 20-70 21-72 | <3.0 & min 1 unit <
pHf

Reaction to HCI Nil-strong Nil - moderate | Nil - strong | Nil —strong | Strong (indicative of

shell etc)
Chromium Reducible | 0.00 — 0.58 0.00-0.33 | 0.00-0.26 | 0.05-1.07 0.03 (sandy
Sulfur %S sediments)
Total Actual Acidity 0.0-7.0 0.0-9.0 0.0-4.0 0.0-0.0 18 mol H+/Tonne
mol H'/Tonne (sandy sediments)
Acid Neutralising 0-263 (0.42) | 0-376 (0.60) | 0-195(0.31) | 116 (0.19) -
Capacity mol 1449 (2.32)
H*/Tonne (%S)
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Table 11
Summary of Soil Analysis Results — Boreholes BH5 to BH8
Test Range Action Criteria
BH5 BH6 BH7 BH8
pHf 52-8.5 58-8.9 44-90 52-8.3 <4.0
pHfox 21-6.1 21-6.8 21-741 22-6.5 | <3.0& min 1 unit<
pHf
Reaction to HCI Nil — slight | Nil - moderate | Nil - slight Nil — slight | Strong (indicative of
shell etc)
Chromium Reducible | 0.00 - 0.28 0.00-0.41 | 0.01-0.12 | 0.00-0.25 0.03 (sandy
Sulfur %S sediments)
Total Actual Acidity 0.0-0.0 0.0-3.0 0.0-0.0 0.0-0.0 18 mol H+/Tonne
mol H*/Tonne (sandy sediments)
Acid Neutralising 0-129 (0.20) | 0-125(0.20) | 0-101 (0.16) | 7-177 (0.28)
Capacity mol
H'/Tonne (%$S)

Table 12
Summary of Soil Analysis Results — Boreholes BH9 and BH10
Test Range Action Criteria
BH9 BH10
pHf 4.5-8.7 4.5-91 <4.0
pHfox 2.0-6.7 2.3-6.1 <3.0 & min 1 unit < pHf
Reaction to HCI Slight-strong|Slight — strong| Strong (indicative of shell etc)
Chromium Reducible Sulfur %S 0.03-0.15| 0.04-0.17 0.03 (sandy sediments)
Total Actual Acidity mol H'/Tonne 0-12 0-10 18 mol H+/Tonne (sandy
sediments)
Acid Neutralising Capacity mol H+/Tonne | 0-40 (0.06) | 0-148 (0.24)
(%S)

No soil samples in the upper 1.0m of the soil profile recorded existing or actual acidity above
the recommended action criteria ie. 18 mol H'/Tonne. Six of the ten boreholes recorded nil or
very low levels of oxidisable sulfur in soil samples from this level. BH6, BH8 and BH9 did record
elevated oxidisable sulfur concentrations less than 1m below the soil surface. No Scr tests
were undertaken from samples collected in the upper 1.0m of the soil profile in BH10.

In all boreholes below 5m depth, there appears to be sufficient buffering capacity within the
sediments to neutralise any acid generation which might occur due to the oxidation of sulfidic
sediments. There were no recordings of strong reaction to H,O, in any sand sediments below
6m depth. A strong reaction was noted in some of the clayey basement samples but this
material is not part of the sand resource and would not be extracted.

A moderate to strong reaction to HCI was noted in all the sediment samples collected from
below 8m depth in BH1 to BH4. A strong reaction was also recorded in samples collected at or
below 5.0m in BH9 and BH10. This helps confirm the presence of ANC as measured in
sediment samples from this depth. The other deep borehole (BH8) recorded only a slight
reaction to HCI and the buffering capacity measured may have been more related to the saline
groundwater at depth in this part of the Project Site.
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Soil and sediment analysis results indicate consistent soil and sediment strata with minor
variation between boreholes across the Project Site and adjoining sites. Soils and sediments
consist of black silty sand topsoil ranging from approximately 0.2m to 0.5m overlying a
medium to fine grained grey sand interbedded with shelly and humic material to a depth of
approximately 20m.. This depth reduces to approximately 9m to 10m along the southeastern
part of the Project Site where it borders the Cudgen plateau. Boreholes drilled for Tweed Shire
Council northwest of the Project Site indicate that the sand/silty sand depth may extend to 35m
in this area.

Preliminary screening of soil and sediment samples indicate Potential Acid Sulfate Soils and
Sediments (PASS) exists in all boreholes in the upper soil and sediment profile (<6m depth).
There is only minor existing acidity in the soil and sediments with TAA levels in all samples
below the action criteria (18mol H+/tonne).

Oxidisable sulfur has been recorded throughout the soil and sediment profile with action criteria
(Scr 0.03%) exceeded at varying depths. The maximum oxidisable sulfur level in the sand/silty
sand was 0.58% (BH1, 2.5m). This result was approximately double the level of the next
highest recorded level (0.33%). The average recorded Scg level in the sand/silty sand for each
borehole varied from 0.11% to 0.20%.

The maximum recorded oxidisable sulfur level (Scg 1.07%) was in residual clay at a depth of
20m. The ANC for this sample greatly exceeded the acid generating potential. This material is
not part of the sand resource and would not be extracted.

Generally, with few exceptions, the buffering capacity in the sediments below 6m depth
exceeds the acid generating potential of the sediment. Evidence of shell and reaction to HCI
helps confirm this observation.

4.3.2 Pilot Study — Initial Dredge Pond (DA96/518)

Between April and July 2006, a preliminary dredging operation was undertaken to establish the
initial dredge pond capable of supporting the operational dredging approved in 1998 under
DA96/518). Approximately 22 000m?® of sand was dredged and stockpiled within a bunded area
on Lot 2 DP 216705. Water quality and acid sulfate soil management procedures were
implemented as required by the Environmental Management Plan prepared by Gilbert and
Sutherland (1997) and licences and approvals issued by the, then, Department of Environment
and Conservation (now, Department of Environment and Climate Change (DECC)) and the,
then, Department of Natural Resources (now, DWE). Daily water quality monitoring was
undertaken in the dredge pond together with weekly monitoring of surrounding groundwater
monitoring bores. Samples of the extracted soil material were collected at the rate of
approximately 1/1000m® and subjected to laboratory testing including preliminary screening
(pHE, pHFox) and confirmatory testing including Scg and TAA. A number of samples were also
subjected to the POCAS test to confirm results.

This preliminary dredging operation enlarged the excavated start-up pond from 200m? to

5,000m?. The stockpile area and dredge pond were enclosed in a 2m high earthen bund. No
discharge beyond the earthen bund occurred during the dredging operation.
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Results from soil and sediment sampling indicated there was some oxidisable sulphur present
in the extracted material at levels slightly above the action criteria for sandy sediments (Scr
0.00 — 0.04%) . However, in all cases, the inherent ANC within the soil significantly exceeded
any potential acid generation. The physical separation of the fines from the sand resource was
evidenced by the result from a soil sample collected in the return dredge water during the
dredging operation. The sample collected in the return water immediately upgradient of the
initial dredge pond recorded a Scr of 3.13%. Fines were returned via sluicing to the base of the
initial dredge pond to ensure oxidation of any sulfidic material was minimised.

Water quality monitoring within the initial dredge pond did not record any acute acidification with
the pH ranging from 6.3-8.2 with a mean value of 7.2. Weekly groundwater monitoring was
undertaken at 10 sites during the preliminary dredging operation. Monitoring included in-situ
testing via a multi-parameter meter and also monthly laboratory testing for chemical parameters
including chloride, sulphate and dissolved metals.

4.3.3 Surface Water Quality

Regular water quality monitoring has been undertaken at a number of sites within and
surrounding the Project Site including drains and the initial dredge pond. Drains in the area
have been monitored intermittently since September 2003 though, monthly monitoring of the
drain which bounds the southern boundary of the Project Site was undertaken during the initial
dredging operation carried out during the period April to June 2006. There is very little evidence
of extreme acidity with only one pH measurement recording less than pH 5.5 (SW5, 11/5/05, pH
2.73).

The initial dredge pond has consistently recorded pH levels at or above neutrality (ie. pH 7 or
above) as summarised in Table 13.

The samples indicate that the water quality in the drains is variable with some tidal influence
noted, especially during dry conditions, when electrical conductivity has been recorded up to
32,100 uS/cm (SW6, 28/2/05). This monitoring site is located in a tidal drain northwest of the
southern extraction site adjacent to the northwestern boundary of the new waste water
treatment plant (see Figure 10).

Samples collected from the drain along the southern boundary of the Project Site (MB1A) have
generally been fresh (EC<510uS/cm) although brackish to saline conditions have also been
recorded (EC 2300 & 19510 uS/cm) during low flow conditions.

The start-up dredge pond (ie. prior to creation of the initial dredge pond) water was fresh and
subject to elevated nutrient concentrations (max. nitrate 4.05mg/L, 14/10/04) presumably
attributable to the permitted access of cattle into this area. This pond was bunded with no
discharge off site even during major flood events (eg June 2005).
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Table 13
Surface Water Monitoring
Site Parameter
Range (mean)
pH Electrical Total Total Suspended Dissolved
Conductivity Nitrogen Phosphorus Solids Oxygen
(uS/cm) (mg/L) (mg/L) (mg/L) (mg/L)
SW5 2.73-8.55 257-24 200 0.25-4 0.06-0.32 1.7-16 1.81-13.3
(7.02) (3 847) (1.60) (0.17) (5.2) (4.89)
SW6 5.98-8.57 102-32 100 0.2-2.8 0.05-0.38 1-13 1.45-4.48
(7.52) (12 419) (1.04) (0.19) (3.9) (4.84)
MB1A 6.52-8.42 313-19 510 0.23-2.24 0.08-0.64 1.4-12 0.36-8.17
(7.26) (2 992)) (1.06) (0.34) (5.07) (2.84)
MB3A 6.71-8.93 488-24 200 0.11-1.68 0.04-0.42 2.8-10 0.36-8.24
(8.63) (6 972) (0.78) (0.22) (6.1) (4.83)
MB4A 6.67-9.07 683-12 200 - - - 1.58-7.09
(7.49) (5 270) (5.35)
MB5A 6.76-9.3 62-602 - - - 2.33-7.95
(7.86) (308) (5.90)
Initial 6.67- 120-1 390 1.7-7.0 0.17-0.28 6-68 (31) 5.84-8.37
Dredge 9.01(8.22) (639) (4.02) (0.22) (7.34)
Pond

* See Figure 10 for site locations.

The large dredge pond associated with the Hanson Tweed Sand operation has been regularly
monitored for over ten years. During this period, recorded pH levels have been consistently in
the range 6.5 to 9.0 and EC indicating a fresh to brackish range.

4.3.4 Groundwater Quality

A detailed investigation of the impacts of the Project on groundwater has been undertaken by
Australian Groundwater and Environmental Consultants Pty Ltd (AGE, 2008). A number of
groundwater investigations, including the installation of approximately 25 groundwater
monitoring bores, have been conducted across the Project Site from 1991. The hydrographs for
MB1 to MB5 indicate that the water table within the Project Site has a seasonal fluctuation of
about +0.50m with an average level of about 0.25m AHD. The natural ground surface level is
approximately 1.0m AHD.

Analyses of groundwater samples by various investigators indicates that the salinity in the
Quaternary sands aquifer is dependent on depth and distance from the Cudgen Plateau. The
salinity generally increases with depth and movement north away from the Cudgen Plateau.
There is also an apparent increase in salinity where monitoring bores are sited adjacent to
tidally-influenced drains.
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The mean pH level in all monitoring bores is around neutral (see Tables 14 and 15) with only
one bore (MB2, mean 6.47) recording a mean pH level <6.5. This bore also recorded the only
sample with a pH <5.5 (4.62, 19/7/2005). Elevated iron and aluminium levels have been
measured in groundwater samples (Fe max. 26mg/L, Al max. 12 mg/L) which are indicative of
ASS but are also features of the basalt soils of the Cudgen Plateau. It was noted that the
scanning electron microscope recorded clay particles in the soil samples which may have been
a source of the dissolved aluminium and iron.

Table 14
Groundwater Quality Summary

Monitoring bores July 1991-November 2005 *

Parameter Range Mean

pH 4.62-8.75 7.28

Electrical conductivity pS/cm? 115-38,200 6935
Chloride mg/L 8-15,198 1480
Sulphate mg/L 1-4000 435

CIl:SO, 0.1-0.5

Iron mg/L 0.01-26 6.00
Aluminium mg/L 0.01-12 1.00

(a) see Figure 10 for monitoring locations

The chloride to sulfate ratio in groundwater is acknowledged as a potential guide to the
presence of ASS. A CI:SO, ratio of <4 and certainly a ratio of <2 is a strong indication of an
extra source of sulfate from previous sulfide oxidation (ASSMAC, 1998). The five monitoring
bores MB1 to MB5 which have been sampled since 2002 have recorded CI:SO, ratios ranging
from 0.1 to 0.5 (see Table 14) which indicates a source of sulfate available that is not explained
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by salinity alone. Oxidation of sulfidic sediments will lead to excess sulfate, however, if soil
buffering capacity is available acid generation would not occur.

4.3.5 Mineralogy

Several soil samples were forwarded to the Environmental Analysis Laboratory (EAL) at
Southern Cross University, Lismore and subjected to a Scanning Electron Microscope (SEM).
The results from the SEM are summarised in Table 16.

Pyrite framboids were noted in the samples from 3.0m, 5.0m, and 10.0m depth (see Figures 11
and 12). No framboids were noted in the sample from 2.5m depth. These results support the
laboratory analysis undertaken on these samples which recorded elevated levels of oxidisable
sulfur in the samples from 3.0m, 5.0m and 10.0m depth. Very low levels of oxidisable sulfur
(0.01%) were measured in the sample from 2.5m depth.
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Table 15
Groundwater Quality Monitoring Summary - Background July 1991-March 2006 and During Initial Dredge Pond Sand Extraction April — June 2006
Site pH EC uS/cm Dissolved Oxygen mg/L Calcium mg/L Magnesium mg/L Sodium mg/L
(1) Background Sand Background Sand Background Sand Background Sand Background Sand Background Sand
Extraction Extraction Extraction Extraction Extraction Extraction
MB1 (6.54-7.48 6.43-7.76 872-12720 |948-1214 0.05-7.66 0.18-0.66 121-193 135-176 20-36 21-25 23-61 37-38
MB2 (4.62-7.72 4.95-6.40 115-2394 88-199 0.16-5.09 0.16-0.43 0.4-1.8 0.2-0.5 0.33-2.5 0.1-0.2 12-19 12-16
MB3 (6.56-7.73 6.68-7.35 874-3140 819-970 0.05-6.5 0.25-0.41 14.9-219 126-138 33-60 32-36 19-43 25-26
MB4 (6.38-7.65 6.76-7.26 1056-6930 [2240-2680 0.01-6.03 0.14-0.45 83-163 88-118 36-82 40-50 186-449 303-379
MB5 (5.77-7.86 6.83-7.48 171-4850 1660-1900 0.14-7.44 0.18-2.51 82-153 90-111 36-78 45-49 155-285 225-257
MB6A (7.26-8.03 7.26-7.97 2910-4040 |1953-3030 0.11-3.32 0.11-3.32 39-63 41-43 23-43 30-31 369-508 491
MB10 (7.09-8.75 7.07-7.65 28600- 30800-36900 |0.71-3.86 1.40-3.86 139-233 168 169-1150 960 6860-7460 |7170
43800
CSP3 |6.50-7.80 6.34-7.21 300-901 517-591 0.09-0.34 0.15-2.61 50-157 82 5-17 6.3 9-27 18
Site Potassium mg/L Sulphate mg/L Iron mg/L Aluminium mg/L Manganese mg/L Chloride mg/L
(1) Background Sand Background Sand Background Sand Background Sand Background Sand Background Sand
Extraction Extraction Extraction Extraction Extraction Extraction

MB1 5-6 5 161-528 163-191 0.01-26 5.51-14 0.01-0.1 0.01-0.14 0.22-0.34 0.19-0.23 35-154 42-124
MB2 8-19 17-20 11-27 14-16 2.26-17 2.41-4.85 0.42-12 0.71-1.21 0.01-0.05 0.01 10-40 14-37
MB3 6-10 9-11 175-259 164-170 0.24-3.35 0.52-1.27 0.01-0.11 0.01-0.13 0.14-0.29 0.15-0.19 35-53 39-181
MB4 11-21 20-21 46-117 46-69 5.04-9.44 2.38-5.65 0.01-0.34 0.01-0.14 0.15-0.33 0.17-0.18 290-650 57-1141
MB5 11-40 19-24 165-291 198-256 0.06-6.43 0.67-1.36 0.01-0.09 0.01-0.13 0.16-0.34 0.17-0.18 217-328 220-606
MB6A 10-19 20 175-178 157-164 0.49-2.74 0.03-0.04 0.06-0.51 0.01 0.24-0.61 0.06 625-941 737
MB10 213-292 339 1600-2490 1680 0.81-1.96 0.03 0.05-0.2 0.03 0.52-0.64 0.08 350-13250 |14000
CSP3 5-28 5 7-44 4.5 6.58-9.47 0.93 0.04-0.26 0.01 0.21-0.43 0.2 8-67 47

Site (1) Bicarbonate mg/L Turbidity NTU Arsenic ug/L

Background|Sand Extraction Background|Sand Extraction|Background|Sand Extraction

MB1 142-283 110-218 - 123-293 - 1-5

MB2 6-146 7.8-14 - 110-207 - 5-32

MB3 165-311 183-192 - 6.7-11 - 1-44

MB4 193-351 237-246 - 15-21.4 - 2-5

MB5 190-315 233-257 - 15-17 - 1-5

MB6A 172-206 139 - 1.9-3.2 - 11

MB10 190-250 247 - 1.2 - 111

CSP3 161-201 215 - -

(1) selected monitoring bores surrounding initial dredge pond
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The soil sample from 10.0m depth which had the extremely high ANC showed evidence of
crystalline calcium minerals which supports the evidence of buffering capacity measured within
the sediments.
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Figure 11
Scanning Electron Microscope Image - Pyrite Framboid
(Source: EAL 2006)
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Scanning Electron Microscope Image - Pyrite Framboids on Sand Grain
(Source: EAL 2006)
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However, as noted above, the sample collected from 2.5m in BH1 recorded an %Scr of 0.01
and existing acidity of 75 mol H+/t. No ANC was recorded. At 3.0m depth in BH2, more
oxidisable sulfur is noted (%Scr, 0.11) and some existing acidity is also measured (TAA, 50mol
H+/t). At 5.0m in BH3, there is no existing acidity but 0.16% Scr. Some ANC is also recorded at
this depth which is almost sufficient to offset any acid production. The soil sample from 10m
depth in BH1 recorded a similar %Scr level (0.15) as the sample from BH3, however, the ANC
measured was 1209 mol H+/t which far exceeds the potential acid generation (95 mol H+/t) if all
the sulfidic material was oxidised.

All these results confirm other laboratory analyses which provide a snapshot of the distribution

of oxidisable sulfur and buffering capacity within the soil profile.

Table 16
EAL Soil Analysis including SEM Identification

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

4 samples supplied by HMC Envirenmental Consulting Pty Ltd on 9th February 2006 - Lab. Job No. E5234
Analysis requested by Mark Tunks.

EAL Titratable Actual Reduced Inorganic | Reduced Inorganic HET ACIDITY LIME CALCULATION SEM Identification
Sample Site Depth b | TAA Acidity (TAA) s S 5 ANCor -ANCe Chromium Suite Chromium Suita Fe/ 5 Ratio Analysis
(m) code | PHa mole H'/tonne | (% chromium reducible §) (Ser) HCAC0s | moke H*/tonne mole H'/tonne kg Call/tonne DW using EDAX
(to pH .5) (%6Ser) (note 2) mole H*tonne (based on %scrs) | (includes 1.5 safuty Factor) | Photes Provided - Note 11
Mathod No. EED) Z3F 228 =228 T9A2 1942 nate 5 note 5
BH1 2.5m | £5234/1 453 75 0.011 7 | 0.00 0 82 6 M Pyrite Fromboids
identified

BH2 3.0m |£3234/2| 526 50 0.110 69 0.00 0 119 9 | High Numbers of Pyrite
| Fromboids- no clay

Fnatinns

coatinas

BH1 10.0m | £3234/3) 9.62 0 0.152 95 6.05 1209 - -53 Pyrite Fromboids- clay

| | | coatings- Crystaline

| Calcium minerals
BH3 5.0m |£5234/4| 922 0 0.156 a7 0.55 110 24 2 Pyrite Frombeoids- day |

NOTE:
- All analysis is Dry Weight (DW) - samples dried and ground immadiately upon arival (unless supplied dried and ground)
- b

- Samples analysed by SPOCAS method 23 (ie Suspension Peroxide Oxidation Combined Acidity & sulfate) and ‘Chromium Reducible Sulfur’ technique (Scr - Method 228)
= Methads from Ahem, CR, McEinea AE , Sullvan LA (2004). Acid Sulfate Soils Laboratory Methods Guidglings. QLD DNRME.
= Bulk density was determined immediately an arrival to laboratory (irsity bulk density & preferred)
- ABA Equation: Net Acidity - Potential Sulhdic Acidity (le. Scrs or Sox) + Actual Acidity + Retained Acidity - measured ANC/FF
= For Texture: coarse = sands to loamy sands; medium = sandy loams to light clays; fine = medium to heavy clays and silty clays Lab. Actred. No.: 14960
~ [Denctes not requested or required
- CAS, TAA and ANC are NATA certified but other SPOCAS segments are currently not NATA certification

Results at of below detection lmits are replaced with ' for calculation purposes,
10 - Projects that disturb >1000 tonnes of soll, the =0.03% 5 classification guideline would apply.
11+ SEM ts not NATA but cords provided by EDAX X-ray analysis and phatos

O bR =

b

(Classification of potential acid sulfate material if: coarse Scrz0.03%S or 19mele H+/t; medium Scrz0.06%S or 37mole H+/t; fine Scrz0.1%S or 62mole H+/t)

Report Page 2 of 2 checked: )E é

44 Discussion

Results from extensive soil investigations both within the Project Site and from surrounding
areas of the Tweed River floodplain are very consistent. The soil strata is generally
homogenous with a thin band of silty sand and silty loam overlying sandy sediments which are
generally 20m in depth although reducing to 9m to 12m along the southeastern part of the
Project Site adjacent the Cudgen Plateau . Boreholes drilled for the new wastewater treatment
plant northwest of the Project Site indicate that the sand/silty sand depth may extend to 35m in
this area.
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Oxidisable sulfur concentrations in the sand resource are also consistent. The action criteria
(Scr 0.03%) was exceeded at varying depths with the average recorded Scr level for each
borehole varying from 0.11% to 0.20%. The maximum oxidisable sulfur level in the sand/silty
sand was 0.58%. (BH1,2.5m depth). During the investigations, the maximum recorded
oxidisable sulfur level (Scg 1.07%) was in residual clay below the sandy/silty sand at a depth of
20m. However, the acid neutralising capacity within the residual clay sample greatly exceeded
the acid generating potential. Regardless, the basement / residual clays would not be extracted
as part of the Project.

Overall, TAA levels from all investigations are very low with a maximum of 35 mol H+/tonne
recorded on an adjoining Hanson Tweed Sand extraction operation. Significant ANC is also
recorded for those sediments below 5m to 6m depth with shell fragments common. Preliminary
screening of soil and sediment samples indicates that PASS is located in all boreholes in the
upper soil profile (<6m depth). There is very little existing acidity in the soil with TAA levels in
all samples collected within the Project Site below the action criteria (18mol H+/tonne).

Generally, with few exceptions, the buffering capacity in the sediment below 6m depth exceeds
the acid generating potential of the soil and sediments. Evidence of shell and reaction to HCI
helps confirm this observation.

4.5 Design and Operational Safeguards

4,51 Introduction

The dredging of the initial dredge pond in accordance with the current approval (DA96/518) to
extract 400,000m® of sand from the Project Site has provided detailed information on the
management of ASS for the sand resource found in this area. The information collected
together with the information obtained from the long term adjacent sand extraction operation,
would help ensure that practical, cost-effective practices are adopted to minimise any acid
generation from the disturbance of ASS. The information, together with previous management
plans, would also be used to compile a site specific Acid Sulfate Soil and Sediment
Management Plan (ASSMP) for the Project. In accordance with relevant legislation,
consultation with government agencies, in particular DWE and DECC, would be undertaken
during the compilation of the ASSMP for the Project.

There are two important factors which provide some intrinsic protection against acid generation
during the life of the Project.

1. The physical separation and interment of the fines within the base of the extraction
ponds is a management strategy which is an integral part of sand extraction and
processing. The physical washing of the sand to improve the final product
provides a means to separate potentially acid generating material from the
resource and convey this material to a zone (below water) where acid generation
is unlikely to occur.

2.  The natural buffering capacity of the sediments below about 6m depth provides an
acid neutralising process which requires minimal active management.
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Both of these processes would occur throughout the life of the Project and provide an ongoing
measure to assist in minimising any acid generation from the operation. These features of the
Project have been demonstrated at the adjoining Hanson Tweed Sand operation where the
sand extraction process involving hydraulic dredging has been undertaken successfully for over
10 years (as Tweed Turf and Sand).

The remainder of this section focuses on describing the activities on site that would require the
management of PASS or ASS and describing the components of this management. An
important component in managing and/or demonstrating effectiveness of management of PASS
or ASS is the monitoring of the groundwater and surface water quality in an appropriate
monitoring regime as described in throughout this subsection.

452 Activities Requiring Management

There are three main operations that would be undertaken during the life of this Project which
involve the management of ASS or PASS. Details of these operations and the component
activities requiring management are set out as follows.

i. Extraction (through excavation and dredging) and processing of
construction materials.

Site Stripping/Bunding

e Survey to identify extraction and treatment areas

¢ Sampling of topsoil/loam (<1.0m depth) within the extraction sites to determine
alkaline amendment application rate

¢ Application of alkaline amendments at calculated rate prior to site stripping or
following placement in bunded treatment areas

e Stripping of vegetation and topsoil within identified extraction area

e Validation of stripped material prior to placement in perimeter bunds or
stockpiled and vegetated for rehabilitation work

Extraction and Processing of Construction Materials

¢ Material hydraulically removed from the southern extraction pond and pumped
to the processing area

o Extracted material for processing washed via a hydrocyclone or similar
hydraulic separation device

¢ Fines/silts returned to the extraction ponds
e Washed sand tested for PASS and existing acidity if required

e Washed sand treated with alkaline amendments if potential or actual acidity
(after adjustment for measured ANC) exceeds action threshold values

e Treated material subjected to validation testing to confirm adequate alkaline
amendments incorporated
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Extraction of fill sand and hydraulic pumping to remote fill sites via a
pipeline corridor

The process would include hydraulically pumping sand to the fill sites via pipelines
and pumping the silt-laden tailwater back to the extraction ponds via a separate
pipeline. The operations on each fill site would be assessed further during the
approval process for the filling of each site.

Receipt of Virgin Excavated Natural Material (acid generating and non-acid
generating)

Two types of VENM would be accepted on site.

(i) VENM(a) — material excavated from the earth that does not contain any
AASS or PASS.

(i)  VENM(b) — sands and clays that contain AASS or PASS.

The receipt of VENM(a) would require appropriate validation and verification
protocols to ensure that this material does not contain acid generating or
contaminated material. Any material verified as VENM(b) which is suitable for
processing would be stockpiled within an appropriate area adjacent to the active
southern extraction pond for treatment or placed within the southern extraction
pond at the active dredge face. Material not suitable for processing would be
placed either below the water table within the northern extraction pond or placed at
the base of finalised sections of the southern extraction pond.

Recommended Management Procedures

Management of Acid Generation During Operations

It would be the Proponent’s objective to minimise the oxidation of PASS material during site
stripping, extraction and processing operations. In order to achieve this objective, the
Proponent would aim to:

place all pyritic fines within the extraction ponds in a manner which ensures
adopted surface and groundwater quality criteria are met;

treat stripped topsoil/loam at determined rates prior to use in earth bunds or
rehabilitation; and

treat and validate washed sand where required.
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Management and Safeguards

These objectives would be achieved using the following operational safeguards and
management measures.

Site Stripping

Collection of soil samples at a rate of 4 per hectare prior to the removal of
topsoil/loam.

Incorporation of alkaline amendment into the soil at the calculated rate prior to
stripping or following placement on treatment pads.

Completion of validation soil sampling of treated material at a rate 1 sample per
1 000m? prior to final placement.

Sand Extraction & Processing

Bunding of extraction and processing areas to control drainage.
No extraction of residual clay material from the base of the sand resource.

Ensuring that all surface water and runoff from the extraction and processing
areas drain into the extraction ponds.

Conveyance of return water in a manner which ensures fines/silts remain in
suspension and do not settle in drainage lines.

Processing of extracted material via a hydrocyclone or similar to hydraulically
separate the fines (potentially containing pyrite) from the sand resource.

Treatment of all material not processed using a hydrocyclone or similar with
alkaline amendments.

Return of all separated fines to the extraction ponds for final placement preferably
using a pipeline with its discharge point at least 1m below the water surface.

If a pipeline is not used, any sluicing would be undertaken in a manner that
ensures turbulent flow and sufficient velocity to prevent the deposition of fines
material within the drainage line.

Settlement of silts/fines a minimum depth below the projected minimum level of
the southern extraction pond water surface. It is recognised practice within
existing dredging operations in similar sand bodies in NSW, eg. Kurnell and
Dunmore, for silts to be placed where they will settle at least 2m below the water
surface (R.W. Corkery — pers. comm.). It is understood this practice has been
adopted at these locations for almost the past 20 years with no deleterious
impacts arising from the settled silts/fines.

It is noted that the action of the dredge would result in the recovery of the sand across the depth
of the resource resulting in the mixture of the deeper materials with excess buffering capacities
with the upper PASS.

Monitoring

Validation testing of extracted sand and stripped topsoil/lloam, would be undertaken as
described in Table 17.
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Table 17
Acid Sulfate Soil and Sediment Testing
Site Period Frequency Tests Action criteria
Extracted sand Initial 2 weeks 1 sample/day Scr/TAA >0.03%/18 mol H/t
(following following
hydraulic commissioning of
separation at fill sand extraction
sites and washed operation
sand products)
Ongoing 1 sample/week Scr/TAA >0.03%/18 mol H'/t
Stripped During stripping 4 samples/ha Scr/TAA >0.03%/18 mol H/t
topsoil/loamy operations
sand / unwashed
sand Post treatment 1 sample/1000m° Scr/TAA >0.03%/18 mol H/t
validation

In accordance with ASSMAC guidelines, the action criteria for individual samples is >18mol H/t
(0.03%S) with no sample to exceed 25mol H*/t (0.04%). If any single sample exceeds 18mol
H*/t (0.03%), then the average of any 6 consecutive samples (including the exceeding sample)
must have an average not exceeding 25mol H'/t (0.04%S). If more than 1 sample in any 6
consecutive samples exceeds 25mol H'/t (0.04%S) then the average of any 6 consecutive
samples (including the exceeding samples) must have an average content not exceeding 18mol
H*/t (0.03%S).

In order to ensure compliance with relevant sampling guidelines, the following measures would
be implemented.

¢ The Contractor, in consultation with a qualified consultant, would ensure that the
required number of samples have been collected and tested as specified.

e The sample size, intensity, methodology, handling and laboratory analysis would
be conducted in accordance with the NSW ASS Manual (ASSMAC, 1998) and
amended laboratory methods.

e Soils would be described according to the Australian Soil Classification (Isbell
2002).

e Groundwater and surface water monitoring would be undertaken in accordance
with ASSMP Elements GW1 & SW1.

All monitoring procedures should be reviewed annually to ensure only meaningful data is being
collected.

Corrective Actions

In the event that validation or monitoring criteria are exceeded, the following corrective actions
would be implemented.

e For stripped topsoil or hydraulically separated sands, the ANC of the material
would be tested. If the measured ANC is insufficient to neutralise the existing and
potential acidity, alkaline amendments would be incorporated at the appropriate
rate.
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o For stockpiled loamy sand and unprocessed sand, the TAA would be tested and,
alkaline amendments would be incorporated into the material at the appropriate
rate.

e Following treatment of loamy sand and unprocessed sand, validation testing
would be undertaken and additional alkaline amendments applied as required.
This process would be repeated until compliance criteria is met.

¢ |If the pH level within the extraction ponds falls below pH 6.5, hydrated lime would
be introduced at the appropriate rate. Care would be taken to ensure target pH
level is not “overshot” leading to severely alkaline conditions (pH>9.0).

Reporting and Auditing

Records of monitoring would be kept by site management together with the application rates of
the alkaline amendment used as neutralising agents. These records would be made available to
the statutory authorities upon request.

The effectiveness of the operational safeguards and monitoring would also be audited internally
on a quarterly basis with environmental audits of extraction and processing operations
conducted by an external environmental consultant and site management on an annual basis.

4.5.3.2 Management of Imported Acid Generating VENM (VENM(b))

Objectives

It is the Proponent’s objective to provide a regional facility to treat, use or store VENM(b) in
accordance with relevant environmental guidelines. Therefore, it would be the Proponent’s aim
to ensure:

o imported VENM(b) is properly managed, including treatment and validation as
required, to permit production of material suitable for construction uses or
placement either at the base of the southern extraction pond or below the water
table within the northern extraction pond;

e any acidic runoff is treated with alkaline amendments to meet adopted water
quality targets; and

e a verification process is in place and implemented to provide protection from the
receipt of unsuitable material.

Management and Safeguards

These objectives would be achieved using the following operational safeguards and
management measures.

o Assessment of the soil material by a suitably trained person in the practices
recorded in the NSW ASS Manual and classification as VENM(b) prior to
acceptance at the Project Site.

¢ Provision of documentation for each truck load of VENM(b) received at the Project
Site that demonstrates the excavation of VENM(b) and its transportation and
handling was conducted in accordance with the NSW ASS Manual to prevent the
generation of acid.
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o Placement of VENM(b), received at the premises which is intended to be:
i. dredged or interned at the base of the southern extraction pond; or

ii. placed within the northern extraction site a minimum 1.0m below the
lowest recorded water table elevation;

both within 24 hours of the time of its excavation at the originating site.

o Testing of the pH of the VENM(b) immediately prior to under-water disposal
backfilling to ensure the pH is not less than 5.5.

e Testing of the pH of the water into which the VENM(b) is placed to ensure it is not
less than 6.5 at any time.

o Termination of VENM(b) receival at the premises, if the pH of the water falls below
6.5, until approval to continue is received in writing from the DECC (EPA).

The Proponent would also follow a VENM verification procedure designed to ensure that the
only waste received at the premises is VENM. The Proponent would follow procedures that
include (but are not necessarily limited to) the following.

1. Conduct of pre-acceptance validation prior to agreeing to accept VENM from any
source. This would incorporate a procedure for collection and recording of
information about the waste including:

¢ the location of the site from which the waste originates (the Waste Origin
Site), including the street address;

e a short general description of the Waste Origin Site and any improvements
on the site;

e a brief history of activities at the site with particular reference to the
commercial or industrial activities which may have resulted in the site
becoming chemically contaminated,;

e whether the Waste Origin Site has been the subject of contaminated site
investigations and, if so, a summary of the findings of the investigations
would need to be provided;

e a brief description of the physical nature of the material(s) proposed to be
transported from the Waste Origin Site to the premises;

¢ sufficient other background information or analysis data to validate that the
material has been properly classified as VENM; and

e an estimate of the total amount of VENM proposed to be received from the
Waste Origin Site where such amounts are greater than 100 tonnes.

Note: the procedure would also include a mechanism whereby, having obtained
the above information, further inquiries as may be reasonably required, are
diligently made to ensure that waste to be transported to the premises from the
Waste Origin Site is VENM.

2. Verification at the time of acceptance must provide reasonable assurance that the
material is from a Waste Origin Site properly identified in accordance with the pre-
acceptance verification procedure and is VENM from that site. The information
obtained and recorded must include:
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the date and time of entry of the transporting vehicle;
a description of the type(s) of VENM in the load;
the weight of each load;

the identification details of the source of the VENM (the VENM supplier)
and site of origin;

the details of the transporting vehicle including its registration number and
driver; and

identification details of the company/individual which has employed or
contracted the driver to transport VENM to the premises.

Material identified not to be VENM would not be accepted at the site.

3. Implementation of a program of inspection and audit of deliveries designed to
evaluate the overall effectiveness of the above procedures and which:

Monitoring

is statistically designed to provide confidence that waste being transported
to the premises from a Waste Origin Site has been properly classified as
VENM;

segregates, in a defined area, any load of waste which is the subject of
inspection and/or sampling until such time as the results of the inspection
and/or sampling are known; and

segregates material which is found to be improperly classified as VENM in
a discrete, defined area for off site disposal.

Monitoring as outlined in Table 18 would be undertaken in relation to VENM(b) receival and
processing / internment.

Table 18
VENM(b) Testing and Related Monitoring
Monitoring Period Frequency Field Action criteria
Site Tests
VENM Ongoing 1 sample/day pH <5.5
from each load
Extraction | During placement of | 1 sample/day pH <6.5
Pond Water VENM(b)
Minimum six months | 1sample/week pH <6.5
after final placement
Up & Down | During placement Monthly pH, <6.5"
Gradient and minimum 1 year elevation Minimum 0.5m above top of
Groundwater | after final placement (mAHD) untreated VENM(b) in
northern extraction site
MThis criteria may be varied, subject to approval from statutory bodies, to more closely reflect baseline conditions
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Monitoring would be undertaken so that:

the pH of each load of VENM(b) would be tested at the disposal site immediately
prior to its placement under water using the test method referred to in NSW Acid
Sulfate Soil Manual (Method 21A and/or Method 21Af) or other approved method;

the pH of the water into which the VENM(b) is placed would be monitored daily
during VENM(b) placement into water and thereafter weekly for a period of six
months from the date the last load of VENM(b) was placed underwater; and

the pH and elevation of up and down gradient groundwaters at the premises
would be monitored a minimum 1 month and for a minimum of 1 year after the last
load of VENM(b) has been disposed of.

All monitoring procedures should be reviewed annually to ensure only meaningful data is being

collected.

Corrective Action

The following corrective actions would be undertaken in the event that monitoring criteria are
exceeded or incorrect handling or receipt practices are identified.

Any VENM(b) which has dried out, undergone any oxidation of sulfidic minerals or
which has a pH of less than 5.5 must be sampled at the maximum rate of 1
sample/1 000m?® to determine the %Scr & TAA. If analysis records Scr >0.03% or
TAA> 18mol H+/t, the material is to be treated with the calculated amount of
alkaline amendment. Prior to final placement or further processing, verification
testing at the rate of 1 sample/1 000m?® to confirm Scg <0.03% and TAA <18mol
H+/t would be undertaken.

As soon as possible after becoming aware that any waste/material accepted at the
premises is not VENM, the Proponent would:

a) notify the DECC (EPA) in writing;

b) remove the material/waste from the premises and dispose of it at a facility
licensed to take such waste; and

c) implement a procedure to audit all further incoming loads from that Waste
Origin Site prior to accepting any further waste, until such time as the results of
such audits demonstrate that the Waste Origin Site's screening and
assessment procedures have been corrected to prevent further mis-
classification of waste.

Retesting of materials in the designated treatment pads using Scg + TAA with
additional alkaline amendment applied as necessary.

Reporting and Auditing

In accordance with the Environment Protection Licence issued for the operation, the Proponent
would submit to the DECC (EPA) an annual return which would include the following.

The results of all required monitoring.
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e A graph showing pH of the water at the monitoring frequency specified for each
year. The format would show pH trend for each extraction pond over the life of the
licence.

e A graph showing quarterly pH in the up and down gradient groundwater at the
monitoring frequency specified in Table 18 and provided in a format that shows
the groundwater pH trend over the life of the licence.

In addition to the annual return, if the pH of the water falls below 6.5, or if waste other than
VENM is received at site, the Proponent would notify the EPA in writing as soon as practicable.

The Proponent would also retain certain documentation for each truck load of VENM(b)
received at the site which indicates:

a) the details of the originating site (name, address, owner & developer, contact
details);

b) the details of the transporter (hame, address, contact details, vehicle registration);
c) date and time of the extraction of the VENM(b);

d) pH of the VENM(b) at the time of its extraction, and at the time immediately prior
to its placement underwater; and

e) the name of the person (certified practicing soil scientist) who assessed the
material and classified it as VENM(b).

Both the annual return and documentation on VENM(b) received would be retained by the
Proponent for four years from the date of the annual return receipt of the VENM(b).

During the initial stages of the operation, a monthly internal environmental audit of VENM(b)
receival and treatment would be undertaken to ensure appropriate treatment is being conducted
and records are up to date. Additionally, verification of neutralising agent application volumes
and verification results would be sought prior to burial of VENM(b).

454 Groundwater and Surface Water Monitoring
4541 Introduction

In the event that acid is generated by either the soils or sulfidic sediments on site or the
imported VENM(b), its presence would be identified in either the groundwater or surface water.
Consequently, it is recommended that a comprehensive groundwater and surface water
monitoring program is undertaken to establish the impacts (or lack of impacts) the site activities
are having on water quality.

It is fundamental that site management has systems in place to regularly review the monitoring

data to ensure that any corrective actions, such as those described in Sections 4.5.3.1 and
4.5.3.2 are implemented as soon as possible.
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4.54.2

Objectives

Cudgen Lakes Sand Extraction Project

Groundwater Monitoring

It is the Proponent objective to:

minimise the impact of the extraction and processing operation on groundwater
hydrology and quality; and

where possible, maintain the groundwater elevation outside the boundary of the
Project Site within the seasonal range.

Management and Safeguards

These objectives would be achieved using the following safeguards and management practices.

Monitoring

Identifying all existing groundwater monitoring bores (see AGE 2008).
Confirming baseline groundwater quality.
Regularly measuring groundwater levels.

Investigating complaints especially allegations of poor water quality in
neighbouring dams/bores.

Assessing groundwater monitoring results for ASS indicators and salinity.
Preparing a response protocol for identified negative impacts from works.

Installing a height gauge within the southern extraction pond scaled to m AHD.

Groundwater within the existing bores would be monitored as described in Table 19.

Table 19
Groundwater Quality Monitoring
Site Frequency Tests
All groundwater monitoring bores Monthly during first |Field measurements of pH, EC,
year, extending to  |temperature, REDOX potential and
quarterly. groundwater level (m AHD).
Quarterly pH, EC, temperature, REDOX
potential, groundwater level (m AHD),
dissolved oxygen, calcium,
magnesium, sodium, potassium,
bicarbonate, sulfate, chloride,
filterable iron, aluminium and arsenic.
Continuous groundwater elevation Continuous during |Groundwater level (m AHD).
loggers (currently located in MB3, MB5 |operations
MB6A & CSP3).

HMC Environmental Consulting Pty Ltd



GALES-KINGSCLIFF PTY LTD 3-50 SPECIALIST CONSULTANT STUDIES
Cudgen Lakes Sand Extraction Project Part 3 — Acid Sulfate Soils, Soil Contamination
Report No. 617/04 & Agricultural Suitability Assessment

Water levels in the southern extraction pond would be monitored daily via the height gauge
scaled to m AHD. Regular inspections of the site, the types, locations and effectiveness of
control actions in place would also be undertaken.

Water quality in neighbouring dams would be monitored as required.

All monitoring procedures should be reviewed annually to ensure only meaningful data is being
collected.

Corrective Actions

Where groundwater quality or levels are identified outside specified criteria or where detrimental
effects to groundwater quality are likely to occur, the following corrective actions would be
implemented.

e Treatment of oxidising PASS as required and monitoring of runoff from stockpiled
VENM(b) and loamy sand.

o |Isolation of ASS material exposed due to lowering of groundwater table
associated with inappropriate drainage or other construction methods from
stormwater and off site drainage.

¢ Reduction of extraction rate in event that off site groundwater drawdown exceeds
predicted levels identified to be causing environmental impacts

Reporting and Auditing

Records of the monitoring activities, complaints received, and control actions subsequently
taken would be maintained for a period of at least 4 years. These records would be made
available to Tweed Shire Council, EPA, DWE or other statutory authorities upon request.

Internal quarterly environmental audits of extraction and processing operations would be
undertaken by site management and external audits by an environmental consultant on an
annual basis.

4543 Surface Water Quality Monitoring

Objectives

It is the Proponent’s objective to maintain existing surface water quality and ensure that the
extraction and processing operation does not negatively impact on the background surface
water quality.

Management and Safeguards

The following management procedures and safeguards would be implemented to ensure that
the existing surface water quality is maintained.

o Ensuring drainage of all stormwater from the areas associated with stripping is
directed to the extraction ponds.
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e Placing of fines separated during washing or returned from the nominated fill sites
at the base of the extraction ponds via a snorkel or similar, discharging a minimum
3m below the water surface to minimise any resuspension of the fines.

e Making flocculants available to permit dosing of the southern extraction pond
should suspended solid levels exceed adopted criteria.

Monitoring

Surface water quality would be monitored as described in Table 20.

Table 20
Surface Water Quality Monitoring
Site Period Frequency Tests Action criteria
Initial 2 weeks oH, EC, dissolved oxygen, pH <5.0

following sand water quality trend

extraction operation Daily redox and water level (m outside adopted
AHD)
commencement background levels
pH, EC, dissolved oxygen, PH <§'O
. water quality trend
Extraction Ponds Weekly redox and water level (m outside adonted
(0.5m depth) AHD) P

background levels

Above + calcium, magnesium,
sodium, potassium, sulfate,
Monthly  |chloride, bicarbonate, filterable

pH <5.0

Ongoing during water quality trend

operation . . . outside adopted
iron, aluminium, arsenic, and backaround levels
water level (m AHD) 9
Extraction Ponds pH <5.0
(1.0m depth Quarter] pH, EC, dissolved oxygen, water quality trend
intervals to base y redox outside adopted
of excavation) background levels
Abovg + caIC|uml, magnesium, oH <5.0
Southern sodium, potassium, sulfate, ,
. . . : ) water quality trend
Extraction Pond Post Operation Quarterly |chloride, bicarbonate, filterable .
\ . \ outside adopted
(0.5m depth) iron, aluminium, arsenic, and backaround levels
water level (m AHD) 9
. pH <5.0
Drains (SWS, Ongoing during pH, EC, dissolved oxygen, water quality trend
SW6, MBI1A, operation Monthly redox outside adopted
MB3A, MB5A) P P

background levels

Note: All daily and weekly tests to be undertaken with hand-held meters.

Corrective Actions

If a significant deterioration in extraction pond water quality occurs, sand extraction is to be
reduced and VENM placement temporarily ceased until the source is identified and appropriate
amelioration measures implemented.

Reporting and Auditing

Records of the surface water quality monitoring would be kept including actions undertaken and
amelioration measures implemented. These records would be made available to statutory
authorities upon request.
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Quarterly environmental audits of extraction and processing operations would be undertaken by
site management and external audits by an environmental consultant on an annual basis.

4.6 Impact Assessment

The Project would be able to be managed to ensure any impacts from the disturbance or receipt
of VENM onto the Project Site is within acceptable limits. Regular monitoring of soil, surface
water and groundwater would provide an accurate assessment of the adequacy of practices
implemented as part of the operation or the need to adjust practices.

4.7 Conclusion

The analysis of representative soil and sediment samples across the Project Site reveals that
low levels of oxidisable sulfur are present in the sand and sediments throughout the depth of
the sand resource and both above and below the natural fluctuating water table. Although rapid
oxidation and subsequent acidification would be expected, the oxidisable sulfur in the porous
material within the unsaturated zone does not appear to be creating any acid induced problems
in the groundwater. Below a depth of approximately 6m, there appears to be adequate buffering
capacity to neutralise any acid generation associated with the potential oxidation of the sulfidic
sediments.

As demonstrated by the long-term successful operation of the adjoining sand extraction
operation and the short-term initial dredging operation on the Project Site, the proposed
management strategies for the Project provide sufficient protection to ensure any exposure of
sulfidic sediments is minimised and any acid generation is either avoided due to natural
buffering or is neutralised via the targeted application of alkaline amendments.

The adoption of the management procedures detailed in Section 4.5 would be an important
component of this Project.

5 CONTAMINATED LAND ASSESSMENT

5.1 Land Contamination Planning Guidelines

The NSW Department of Planning through its publication Managing Land Contamination
Planning Guidelines SEPP 55 — Remediation of Land recognises the important role in
integrating land contamination management into the planning and development control process.
It is considered that this planning approach will help ensure that changes of land use will not
increase the risk to health or the environment.

The guidelines recommend that rezonings, development control plans and development

applications are backed up by information demonstrating that the land is suitable for the
proposed use, or can be made suitable, either by remediation or by the way the land is used.
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The guidelines note that a planning authority may need to seek further information when the
Project Site or land in the vicinity is, or may be, associated with activities listed in a schedule but
it is not known whether contamination exists. Table 1 of the guidelines lists agriculture as an
activity potentially causing contamination.

It is important to note that the guidelines recognise that changes of use on contaminated land
may proceed provided the land is suitable for its intended use. This is a risk-based approach
and complements the various guidelines for investigation and remediation of contaminated
sites.

Tweed Shire Councils DCP 16 also requires that, where land is identified as being
contaminated, it must be demonstrated that it is suitable for development pursuant to SEPP 55.

5.2 Preliminary Site Contamination Investigation

An investigation of the Project Site was undertaken to assess the potential for existing site
contamination. The investigation included the following elements.

o Detailed site history including review of available mapping and aerial photography
(see Section 3.2).

o Walk over field inspection.

¢ |dentification of contaminants of concern.

e Soil survey including soil sampling and laboratory analysis for contaminants of
concern.

¢ Interpretation of findings and discussion.

¢ Recommendations and conclusions.

5.3 Site Inspection

From early 2005 to March 2007, most of the Project Site has been traversed either by foot or
via a 4WD vehicle by a consultant with HMC Environmental Consulting Pty Ltd. No areas of
discoloured soil, polluted water, affected plant growth and animal population or significant
odours were noted. As noted in Section 3.2, the Project Site and surrounds have been drained
extensively for the development of sugar cane farming, however, this drainage is now
redundant and in poor repair.

54 Potential Exposure to Contaminants of Concern
As the land has been previously used for sugar cane cultivation several residual agrichemicals
were identified as being contaminants of concern. These included various organochlorine and

organophosphorus pesticides, arsenic, lead and mercury which have been recorded
constituents of agrichemicals used within cane growing operations.
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The exposure of any person to potentially contaminated soil is likely to be very low. As part of
the development of the proposed sand extraction operations, the site would be stripped (in
stages), with the topsoil treated as required, used in bunding, and stockpiled for future
stabilisation and rehabilitation works. Some topsoil may be used in blended products, however,
stripping operations to remove existing vegetation is likely to remove any soil contamination
within the upper 300mm of the soil profile. It is noted that soil sampling guidelines only require
sampling of the surface soil (0-100mm) immediately below the vegetative layer.

Using the risk-based approach the potential exposure of any person associated with the
proposed development is extremely low. The occupation of the site is limited to staff operating
equipment which is either on water (dredge) or enclosed (loader, fuel tanker, water truck and
tippers). Only the dredge operator and the loader driver are continuously on site and then only
during working hours.

5.5 Investigation for Adjoining Development (Hanson Tweed Sand)

It is noted that the recent EIS for the proposed extension to the adjacent sand extraction
operation used a detailed site history to establish the potential for soil contamination. No soil
sampling and analysis for residual chemicals was undertaken. It was concluded by Gilbert &
Sutherland (2005) that “the preliminary site history investigation did not identify any previous
land use activities at the site and surrounds that may have potentially resulted in contamination.
The current and previous use of agrichemicals appears to be extremely limited..”.

5.6 Investigation for Local Cane Grower

Crofts (1986) notes the land was purchased in 1964 as a wet grazing block and was partially
drained and developed for the production of tropical grass and legume seed until 1871. The
Central Mapping Authority record it as not under cane when aerial photographs were taken in
1971.

Crofts (1986) summarises that “all evidence available to me points to the fact that this property
was developed from swampy grazing land for cane production during the 1970s when cane
prices were high, has higher than average cane production costs because of its soil and
drainage problems and is unlikely to become a viable cane farm unless cane prices soar. This
land would appear to be more suited for other purposes.”

In consideration of the above information, the Project Site would therefore appear to have a
cane-growing history of up to 13 years.

In a separate investigation during 2005, a potential soil contamination assessment was
undertaken by HMC Environmental Consulting on a 20ha long-term sugar cane farm in the
Tweed Valley. In this investigation, 64 samples were collected across the farm and composited
into 16 soil samples for analysis (organo-chorines, organo-phosphates, lead, arsenic, mercury,
copper). None of the samples recorded residual chemical levels above accepted health
investigation levels.

This farm was further up the Tweed Valley on heavier soils (clay loam) and it is expected that,
due to the length of time under cultivation (>40 years) would have been subjected to many
more applications of residual agrichemicals than the Project Site.

HMC Environmental Consulting Pty Ltd



SPECIALIST CONSULTANT STUDIES 3-55 GALES-KINGSCLIFF PTY LTD

Part 3 — Acid Sulfate Soils, Soil Contamination Cudgen Lakes Sand Extraction Project
& Agricultural Suitability Assessment Report No. 617/04
5.7 Soil Survey

In order to help confirm the contaminant status of the Project Site, a soil survey including
sampling and laboratory analysis was undertaken in March 2006.

As the distribution of potential contamination was likely to be fairly homogenous, a systematic
sampling pattern was implemented. No potential “hotspots” were identified.

Six locations were established south of the existing Altona Drive alignment and three locations
north of the alignment. A 20m x 20m grid was measured around each sampling location and
samples collected at the corners of each grid — a total of 36 samples (see Figure 13). Soil
samples were collected from a depth of 0-150mm. The 4 soil samples within each grid were
composited to form a single sample as shown in Table 21.

Table 21
Sample Identification
Composite Sub-samples Laboratory Analyses
S1 S1A-S1D OCP/OPP; As;Pb;Hg
S2 S2A-S2D OCP/OPP; As;Pb;Hg
S3 S3A-S3D OCP/OPP; As;Pb;Hg
S4 S4A-S4D OCP/OPP; As;Pb;Hg
S5 SS5A-5D OCP/OPP; As;Pb;Hg
S6 S6A-S6D OCP/OPP; As;Pb;Hg
S7 S7A-S7D OCP/OPP; As;Pb;Hg
S8 S8A-S8D OCP/OPP; As;Pb;Hg
S9 S9A-S9D OCP/OPP; As;Pb;Hg
KEY
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Figure 13 Soil Sampling locations
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The samples were forwarded to a NATA-accredited laboratory for compositing and analysis for
Lead (Pb), Arsenic (As), Mercury (Hg), Organochlorine Pesticides (OCP) and
Organophosphorus Pesticides (OPP). The borehole locations were chosen to represent the
surface of the cultivated soil, in order to target previous practices potentially resulting in residual
pesticides and metal-based chemicals.

The soil sampling locations are shown in Figure 13 and are identified as S1A — S9D. All
borehole locations were recorded via GPS.

The adjusted laboratory results for all contaminants of concern were below the Health
Investigation Levels for Residential “A” exposure setting as produced in Table 11-A of Schedule
7(b) of the National Environment Protection Council — National Environment Protection
(Assessment of Site Contamination) Measure 1999, Table 11-A (NEPC,1999). Laboratory
results are attached in Appendix 7.

5.8 Sampling Methodology

¢ All sampling was undertaken by an independent, suitably qualified scientist from
HMC Environmental Consulting (Mark Tunks).

¢ Soil samples were collected using clean stainless steel sampling equipment (hand
auger and trowel), scrubbed in distilled water, washed with “Decon 90” and rinsed
with clean distilled water between samples.

e Following collection, representative samples were transferred to glass jars that
were laboratory cleaned and supplied directly from Tweed Laboratory Centre.

e The jars were labelled and placed in an esky on ice for transport to the Tweed
Laboratory Centre by private car.

e Samples were prepared and extracted at the laboratory prior to the expiry of
holding times for each analyte.

¢ Chain of Custody documentation was sent with all soil samples, confirming that all
samples were received chilled and in good order.

5.9 Results

The results are summarised in Table 22 and confirm that all contaminants are below
recognised guidelines for residential or commercial/industrial land uses.

No organochlorine or organophosphorus residuals were detected in any composite sample. The
maximum adjusted lead and arsenic concentrations were approximately 4% of the investigation
threshold for sensitive residential use. The maximum adjusted mercury level was approximately
3.5% of the investigation threshold for sensitive residential land use.
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Table 22
Soil Analysis Summary
Analyte Range mg/kg Health investigation Level mg/kg (Residential,
NEPC 1999) '
Organo-chlorine <1.0 2.5 (Aldrin + dieldrin)
Organo-phosphorus <0.5 ©
Lead <2-3 75
Arsenic <1-1 25
Mercury 0.07 -0.17 10 (organic), 15 (inorganic)

" Adjusted to allow for 4 composite samples
% No guidelines value

5.10 Impact Assessment

The preliminary site contamination investigation, including soil sampling program, did not record
any potential soil contamination across the Project Site. No contamination “hotspots” have been
identified. The use of stripped topsoil from extraction areas in bunding and rehabilitation work
would ensure that any potential soil contamination is managed on the Project Site where any
potential exposure risk is very low.

6 CONCLUSION AND RECOMMENDATIONS

The Project Site is recorded to have been used for sugar cane -cultivation for
approximately 13 years. Cane cultivation ceased approximately 15 to 20 years ago. Prior
to cane cultivation, the land was used for “wet” cattle grazing.

Based on the sampling results, site history, geographical location and review of
topographic mapping, there is a very low level of risk that the Project Site is contaminated
with remnants of chemicals from current or former sugar cane cultivation.

After consideration of these findings, further sampling and laboratory analysis is not
required. The Project Site can reasonably be considered, for the purpose of the proposed
development, to be uncontaminated. It is considered that there is little environmental or
health hazard associated with the proposed use of the subject property for sand
extraction.

7 AGRICULTURAL SUITABILITY

71 Department of Infrastructure, Planning and Development &
Department of Primary Industries Northern Rivers Farmland
Protection Project

The Project Site is located within an area mapped as Regionally Significant Farmland (see
Figure 14).
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The Northern Rivers Farmland Protection Project seeks to protect important farmland from
urban and rural residential development pressures; thereby keeping farming options open for
the future.

The Project seeks to establish a system which would protect a broad range of lands to cater for
a range of agricultural industries that may be important currently or in the future. Urban and
rural residential development is proposed to be limited on mapped state and regionally
significant farmland so that farming areas with the most potential for production are not lost to
urban uses. The Northern Rivers Farmland Protection Project included mapping based on soil
landscapes.

The proposed development is not considered an urban use and would not undermine the
integrity of a Regionally Significant Farmland area. Further, the restrictions on development do
not apply to rural industries which are defined as handling, treating, processing or packing of
primary products. Rural industry is recommended as being allowed in farmland protection
areas, without restriction.

Figure 14
Farmland Protection Mapping (Tweed Shire Council GIS)

Additionally, Section 5.4.3 lists the objectives of the farmland protection project which include:

e making provision for the co-management of important agricultural land including
farming, conservation and extractive industry; and

e recognising extractive industry as a legitimate rural use which has a priority over
non-rural use.

Although the Project is considered as a rural industry under the guideline document, further
investigations have been made into the more stringent industrial use criteria. In particular,
Section 5.4.4 of the guideline notes that Councils are able to consider regionally significant
farmland for stand-alone future industrial use if all of the following apply.
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It would not significantly undermine the integrity of a regionally significant farmland
area.

A portion of the Project Site has previously been approved for sand extraction (400,000m?)
and there is an existing sand extraction operation on the adjoining property to the immediate
west (approved over approximately 70ha). The new Kingscliff WWTP is being constructed
on an adjoining lot to the northwest and marginal grazing land is located on the adjoining
property to the north. The Project Site has been recognised as being non-viable cane
growing land and is currently used for cattle grazing. The Project Site is geographically
distinct from the elevated Regionally Significant Cudgen plateau farmland to the south.

It would not compromise local or regional agricultural potential by alienating
agricultural infrastructure or agricultural transport routes, or decreasing ‘critical
mass’ for any existing agricultural industry.

The Project Site is currently being used for low-scale cattle grazing. Sugar cane was
previously grown on the site but was found to be non-viable. It has been recognised that this
land is not suitable for sugar cane production (Crofts, 1986) and the loss of this farmland
area is not considered to have any impact on the viability of the Condong Mill. No loss of
“critical mass” in cane production would occur. There are also no identifiable impacts on any
agricultural infrastructure or agricultural transport routes.

It would not create impacts which would compromise the agricultural use of nearby
regionally important land.

The Project Site adjoins an existing sand extraction site to the west and small-
cropping/orchards to the south. The elevated land to the south is on a different soil
landscape and is physically separated via a large tidal farm drain. Groundwater modelling
has been undertaken and monitoring would be implemented to ensure operations do not
impact on existing water and groundwater resources. The physical buffer between the
extraction ponds and the farming operations to the south is significant and would increase
over time as the southern extraction pond extends to the north and east. It is noted that the
farming community on the Cudgen Plateau have previously raised concerns relating to the
viability of the family farm in this area with very few crops now competitive due to
fragmentation leading to small properties. A number of growers have moved to the
Bundaberg area where farms are larger allowing economies of scale.

It would not be located in an area where there was an identified risk of land use
conflict near an existing agricultural enterprise.

The Project Site would not likely be a source of complaint to government authorities relating
to incompatible land uses. The sand extraction operation would operate during daylight
hours and be operated by several plant operators. There is no residential component to this
operation. Unlike residential encroachments into farmland, the proposed development is not
likely to be affected by any normal farming operations which might create noise or other
sources of complaint. The physical buffer between the proposed extraction ponds and the
farming operations to the south is significant and would increase over time as the southern
extraction pond extends to the north and east.
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¢ It would not involve filling part of a floodplain unless consistent with a floodplain
management plan prepared in accordance with the Floodplain Management Manual.

Flooding issues have been addressed and only minor filling of the site is proposed to protect
the processing area. Heights of bunds are to be controlled and flood flow paths retained. A
flooding and drainage assessment has been undertaken by SNW (2008) (Part 2 of the
Specialist Consultant Studies Compendium).

¢ No viable alternative land is available which is suitable for the proposed industrial
use.

The Project Site has a sand resource which is approximately 20m in depth. This sand is
suitable for the construction industry as has been demonstrated by the adjoining operation.
Due to the location of this resource and the large demand for both fill material (by the
Proponent) and construction material (which cannot be fully met by the adjoining operation)
it is considered that no commercially viable alternative sites are available to meet the full
demand for this material or undertake the Project as proposed.

7.2 Agricultural Classification

Agricultural land in NSW has traditionally been mapped for planning purposes by the
Department of Primary Industries (DPI) using the five class “Rural Land Evaluation Manual’
system. This attempts to estimate potential agricultural productivity and versatility.

The Project Site has previously been assessed to determine an appropriate agricultural
suitability class. This classification system was developed by the Department of Agriculture
(now DPI) and the Soil Conservation Service. It provides a ranking of lands according to their
productivity for a wide range of agricultural activities. It also aims to determine the potential for
crop growth within certain limits.

The classification is based upon the effects of climate, topography and soil characteristics, the
cultural and physical requirements for various crops and pastures, and existing socioeconomic
factors including local infrastructure and geographic location, which combine to determine the
productive potential of the land and determine its capacity to produce crops, pastures and
livestock.

Classes 1, 2, and 3 are considered under this system to be highly productive. The Project Site

is located within a Class 4 area which is defined as “Land suitable for grazing but not cultivation.
Native or improved pastures established with minimum tillage” (see Figure 15).
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AGRICULTURAL LAND CLASS DEFINITIONS

. CLASS 1 - arable land suitable for intensive cultivation where constraints to sustained high levels of agricultural production are minor or absent,
. CLASS 2 - arable Land suitable for regular cultivation for crops but not suited to continuous cultivation. Moderate to high suitability for agriculture,
CLASS 3 - Grazing land or land well suited to pasture improvernent, it may be cultivated or cropped in rotation with pasture, Moderate suitability,
CLASS 4 - Land suitable for grazing but not cultivation, Mative or improved pastures establizshed using minimal tillage techniques,
CLASS 5 - Land suitable for agriculture or at best suited to only light grazing. Agricultural production is very low to zero,
CLASS 7 - State Forest,
. CLASS 8 - water
CLASS 9 - urban,
CLASS 10 - pananas

. CLASS 12 - National Parks, Mature Reserves and Recreation Areas,

Figure 15
Agricultural Land Classifications Source: Tweed Shire Council GIS

7.3 Crofts Agricultural Suitability Assessment

During 1986 Professor Frank Crofts an agricultural farm consultant prepared an agricultural
report on the Project Site (see Appendix 3). The report advises that standard full soil analyses
were undertaken on all 10 paddocks comprising the property in January 1986. The analysis
concluded the following.

1. The paddocks are highly variable in their mineral availability. This implies that the
cost of properly correcting all mineral deficiencies through the addition of
appropriate fertilisers would be both difficult and expensive to manage because
either fertiliser regimes would have to be changed over small areas or fertiliser
wasted through over-application to some areas.
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2. The low to medium nitrate levels in all paddocks indicate that large quantities of
nitrogen fertilisers would be needed to optimise cane yields and moreover, the low
cation exchange capacities of most soil samples indicate that frequent
applications of nitrogen fertilisers would be necessary.

3.  While total phosphorus figures are variable, but generally not too low, the very
high levels of iron in all samples and the very high levels of exchangeable
aluminium in some samples indicate that a high proportion of phosphates added
to these soils would be fixed, thus suggesting the need for regular and heavy
application of phosphotic fertilisers.

4, Potassium soil levels are also low to medium and the very low potassium
exchange capacities indicate that potassium fertiliser would also need to be
applied regularly and at fairly heavy rates.

Crofts then summarises that “the figures from the soil analysis, combined with the knowledge
that a part of the property is easily waterlogged, suggest that the fertiliser cost of maintaining
cane yields on this property would be higher than for most of the surrounding cane areas”.

He goes on to conclude that “all evidence available to me points to the fact that this property
was developed from swampy grazing land for cane production during the 1970s when cane
prices were high, has higher than average cane production costs because of its soil and
drainage problems and is unlikely to become a viable cane farm unless cane prices soar. This
land would appear to be more suited for other purposes”.

Two appendices to this report (appendices 6.3 and 6.4) also point out the low-lying nature of the
land and the record of marginal productivity.

A letter from the NSW Cane Growers’ Association concluded that “This farm has no chance of
being an economic cane-farm in the foreseeable future and no other canegrower in this district
is interested in this farm for the growing of cane. It is most unreasonable that the owner be
locked into such a position. This land must be allowed for some other use and the proposed use
(sand extraction) is compatible in the agricultural zone”.

The letter from the neighbouring landholders also concludes that ‘the property is not an
economically viable sugar cane producer in average season and market conditions.”

7.4 Tweed Turf and Sand (now Hanson Tweed Sand) Agricultural
Suitability investigation

A detailed investigation of agricultural suitability including soil fertility analysis was undertaken
as part of an assessment of an extension to the Tweed Turf and Sand (how Hanson Tweed
Sand) extraction operation. This investigation included 20 boreholes to 700mm depth.
Constraints recorded included shallow topsoil depth (0-0.5m), poor drainage, acidic soil (av.pH
5.36), and soil salinity (0.11dS/m).
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It was concluded that:

“....the importance of the land for relatively low intensity agricultural production versus
the value of the sand resource is of most importance. It is considered that the benefits of
sand extraction to the community far outweigh the benefit of the marginally viable
agricultural use of the land”.

The Director-General’'s Environmental Assessment Report of the then proposed expansion of
this operation states in Section 6.2.

“The Department is satisfied, subject to the removal of Phase 5, that the site is suitable
for the development. The site is adjacent to, and forms part of, an existing quarry that
has been operating since the 1980’s. As an existing quarry, the site is adequately
serviced with the extraction and processing infrastructure required for the proposal.

The sand resource is significant and has been identified as one of only four regionally
significant sand deposits in the Tweed Shire. Of these deposits, the resource at the site
is the only off-stream (ie. not located in a waterbody) one which produces fine washed
sand, making it the largest source of fine washed sand within Tweed Shire.

The Department acknowledges that the development would result in the destruction of
existing Class 3 agricultural land and an aquifer that contains generally good quality
fresh water. However the Department and DPI are satisfied that this loss is justified
given the significance of the sand resource and the localised nature of the
development.”

Section 8 of the report concludes:

“The Department recognises that the proposal would permanently alter the landscape of
the site from low lying agricultural land to a largely aquatic landscape. This alteration
would obviously sterilise the historical agricultural landuse of the site, however the
Department and the DPI are satisfied this loss is not significant and is justified given the
significance of the sand resource.”

The Cudgen Lakes Sand Extraction Project proposes to develop this same regionally significant
resource.

7.5 Cumulative Impacts

The cumulative impact of this development on the agricultural viability of the surrounding state
and regionally significant farmland has been assessed.

The floodplain on the adjoining properties is currently being used for either cattle grazing, sand
extraction or residential purposes. Further to the west there are cane growing properties,
however, as expressed in Croft (1986), there is no recognition by the cane industry that the
proposed use of the Project Site is affecting the viability of cane production/processing in the
Tweed area.
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The elevated horticultural/small cropping land to the south of the property has been farmed
successfully for a number of years with the ongoing sand extraction operation to the west of the
Project Site. The Cudgen plateau is on a very different soil landscape and is recognised as
being very productive land with some constraints. Some concerns have been expressed by the
landholders in this area relating to the protection of groundwater and dam water resources. The
proposed development has addressed these concerns in a detailed groundwater modelling
exercise and water quality investigation (see AGE, 2008 — Part 1 of the Specialist Consultant
Studies Compendium). The proposed sand extraction would implement management strategies
to ensure that existing groundwater and dam water quality and quantity are not significantly
affected by the Project’s sand extraction operations.

7.6 Conclusion

The Project Site has been assessed using the Northern Rivers Farmland Protection Project
guidelines (DIPNR et al, 2005) and the NSW Agriculture Land Classification Guidelines (2002).
During 1986 an assessment was also undertaken in conjunction with the NSW cane industry to
determine the long-term agricultural viability of the Project Site. All of the assessments have
indicated that the Project Site is not suitable for intensive agriculture and is subject to a number
of constraints including waterlogging and poor uneven fertility.

The Director-General’s Environmental Assessment Report for the now approved expansion of
the Tweed Turf and Sand (now Hanson Tweed Sand) extraction operation on the adjoining
landholding concludes that the loss of agricultural land in that case is not significant and is
justified given the significance of the sand resource.

The sand resource on the Project Site is similar to that found on the Hanson Tweed Sand
landholding and it is assessed that the Project Site is less viable for agricultural production.

The proposed development would appear to provide significant benefits to the community while
the potential agricultural uses are limited and do not include any intensive cultivation.

On balance, it is assessed, in relation to agricultural viability, the benefits of the proposal
outweigh its potential costs.
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Appendix 1:
Appendix 2:
Appendix 3:

Appendix 4:

Appendix 5:
Appendix 6:

Appendix 7:

Appendix 8:

APPENDICES

(No. of pages excluding this page = 131)

Coverage of Requirements
Historic Aerial Photos 1962 - 2004
Crofts Agricultural Assessment*

Laboratory Results - Soil Analyses (Contamination) —
Current Project*

Laboratory Results - Soil Analyses — Guinane Pty Ltd*
Laboratory Results - Soil Analyses — Lobster Farm*

Laboratory Results - Soil Analyses (Acid Sulphate Soils
and Sediments — Current Project*®

DIPNR response — Proposed ASS Sampling Survey
Design.

* Note: Not included within hard copy. A copy has been provided on the Project CD.
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Appendix 1

Coverage of Requirements

(No. of pages excluding this page = 3)
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Table A1-1
Coverage of Environmental Assessment Requirements and Environmental Issues in the
Acid Sulfate Soils, Soil Contamination and Agricultural Suitability Assessment

Page 1 of 3

ENVIRONMENTAL REQUIREMENTS RAISED BY THE DIRECTOR-GENERAL
RELATING TO ACID SULFATE SOILS, SOIL CONTAMINATION AND AGRICULTURAL SUITABILITY

Relevant
Section(s)

Key Assessment Requirements, namely:

e The Assessment must:
— be scientifically rigorous, and prepared in accordance with best practice; Sections 4, 5

— be certified by the author; and 7
— include an executive summary;

— assess the potential impacts of the Project (including any potential
cumulative impacts that may arise from the combined operation of the
Project with the existing or approved operations at the Bolster Quarry), and
describe what measures would be implemented to avoid, minimise,
mitigate, offset, manage and/or monitor these impacts; and

References
Refer to the:

e Guidelines for Fresh and Marine Water Quality (ANZECC), Managing Urban
Stormwater: Soils & Construction (Landcom);

e the various State Groundwater Policy documents and Floodplain Development
Manual (Department of Natural Resources); and

o the Acid Sulfate Soil Manual (NSW Acid Sulfate Soil Advisory Committee).

ENVIRONMENTAL REQUIREMENTS RAISED BY THE DIRECTOR-GENERAL
RELATING TO ACID SULFATE SOILS, SOIL CONTAMINATION AND AGRICULTURAL SUITABILITY

Government Paraphrased Requirement Relevant

Agency Section(s)
Department of Provide maps showing the locality of the proposed development Figure 1
Environment and in a regional and local context. Base local context maps on 1:25
Conservation 000 topographic plans.

Provide a description of:
— the existing environment on the subject and surrounding Section 3
land;
— the proposed development and ancillary works; and Section 2
— the manner in which the environment will be modified by| Sections 4.6,
the proposal. 5.10 and 7.5.

Clearly identify on an appropriately scaled plan the area subject| Figures 1 and 2
to development.

Document surveys and assessments that have been undertaken| EA Section 1.6
by suitably qualified persons and provide the qualifications and
experience of the person(s) undertaking the work.

Describe dates, site locations, design, methodology, analysis| Section 4.2
techniques, and weather conditions at the time of the
assessments and surveys. The limitations of surveys should be
identified and the results interpreted accordingly.
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Table A1-1 (Cont’d)

Coverage of Environmental Assessment Requirements and Environmental Issues in the
Acid Sulfate Soils, Soil Contamination and Agricultural Suitability Assessment

Page 2 of 3

ENVIRONMENTAL REQUIREMENTS RAISED BY THE DIRECTOR-GENERAL

RELATING TO ACID SULFATE SOILS, SOIL CONTAMINATION AND AGRICULTURAL SUITABILITY

Government Paraphrased Requirement Relevant
Agency P L Section(s)
Department of Substantiate conclusions drawn in surveys and assessments with Section 4.5
Environment and evidence resulting from those surveys and assessments. The EIS
Conservation should reflect these conclusions and clearly state where
(Cont'd) recommendations of the survey and assessments have been
incorporated in the proposal.
Assess if the soils to be dredged contain Potential Acid Sulfate Section 4
Soil (PASS) and develop a proposed monitoring program for all
materials leaving the site.
Provide a detailed explanation of how the PASS fines that are| Sections 2 and
proposed to be returned to the dredge pond at depth will not be 453
disturbed during subsequent dredging activities.
Provide details of site history. Consider any earthworks with| Sections 3.2 and
regard to possible soil contamination. 5
Identify impacts associated with the disturbance of acid sulfate| Section 4.6
soils and potential acid sulfate soils.
Provide any details to describe the existing soil types and| Sections 3.5 and
properties and soil contamination. 59
Identify any likely impacts resulting from the construction or
operation of the proposal, including the likelihood of:
— disturbing any existing contaminated soil; Section 5.10
— contamination of soil by operation of the activity; Section 5.10
— soil erosion; and EA Section
4355
— disturbing acid sulfate or potential acid sulfate soils. Section 4.6
References to relevant guidelines — Contaminated Sites — Section 8
Guidelines for Consultants Reporting on Contaminated Sites
(EPA, 1997); Contaminated Sites — guidelines of Significant Risk
of Harm and Duty to Report (EPA, 1999).
Describe and assess the effectiveness or adequacy of any sail
management and mitigation measures including:
— erosion and sediment control measures; EA Section
— proposals for site remediation; and 4.3.5.5
— proposals for the management of these soils. Section 4.5.3
Tweed Shire Consider DIPNR'’s and DPI's Farmland Protection Project. Section 7.1
Council

Conduct an assessment of contamination and potentially acid
sulfate soils for the materials to be extracted/pumped.

Sections 4 and 5

Department of
Primary Industries
(Fisheries)

Describe the nature of sediment to be dredged, including Acid
Sulfate Soil and Potential Acid Sulfate Soils.

Section 4
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Coverage of Environmental Assessment Requirements and Environmental Issues in the
Acid Sulfate Soils, Soil Contamination and Agricultural Suitability Assessment

Page 3 of 3

ENVIRONMENTAL REQUIREMENTS RAISED BY THE DIRECTOR-GENERAL

RELATING TO ACID SULFATE SOILS, SOIL CONTAMINATION AND AGRICULTURAL SUITABILITY

Government Paraphrased Requirement Relevant
Agency Section(s)
Department of Assess the chemical residue of the soil to be excavated and| Section 5.9
Primary Industries | relocated.
(Fisheries) Describe the location and implications of any cattle tick dip sites N/A
in the immediate locality.
Describe the agricultural quality of the subject lands and Section 7
immediately adjoining lands.
Outline the previous, current and potential agricultural use of the Section 7

subject and adjoining lands.

Provide a description of the impacts of alienating and using the
land for the purpose of an extractive industry.

Sections 7.5 and
7.6

Describe the compatibility and impact of the operation on
adjoining lands including any agricultural enterprises.

Section 7.5

Department of
Natural Resources
(North Coast
Region)

Conduct a detailed survey relating to potential Acid Sulfate Soils
of the area which complies with the ASSMAC guidelines.

Section 4

Include a detailed ASS management plan in the EIS if ASS
material is found on-site. The EIS must include any technical
reports, which must include details of sampling, a map detailing
locations of samples taken, profiles details, results of sampling
and treatment of any ASS fines as required by the ASSMAC
Guideline.

Section 4

Provide a management plan for the disposal/storage of acid
sulfate fines.

Section 4.5.3

Assess the impact of the development on this land (Regionally
Significant Agricultural Land) and cumulative impacts taking into
account all other existing and proposed sand extractive
developments within the area.

Section 7.5
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Appendix 2

Historic Aerial Photos 1962 - 2004

(No. of pages excluding this page = 4)
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(Source: Tweed Shire Council)

Figure 1
Aerial Photo 1962

Figure 2
Aerial Photo 1970
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Figure 3
Aerial Photo 1976

Figure 4
Aerial Photo 1986
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Figure 5
Aerial Photo 1993

Figure 6
Aerial Photo 1996
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Figure 7
Aerial Photo 2004
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Appendix 3

Crofts Agricultural Assessment

(No. of pages excluding this page = 10)

* Note: Not included within hardcopy. A copy has been provided on the project CD.
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- F. C. & L. M, CROFTS s

Farmers and Farm Consultanls
TELEPHONES (5.T.D. 083) 31807) and 37 771M

. Prineipals: L) 10 TAREENA AV,
-~ FRANK C, CROFTS, B.So. Agr, MS. FALAS KELSG, '
| LUCINDA M. CROFTS, B.Sz, Apr, BATHURST, NSW. 2705

AGRICULTURAL REPORT

b= PROPERTY: Lot 2 D.P, 611021
and
Lot 2 D.P. 216705

[ . CUDGEN.  NEW SOUTH WALES.
1
. Fabruary, 1986. Frank . Crofts.
T
{
E ]
A ' APPENDIX 6.2
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o b
1. BRIEF.

Report on the Agricultural Potemtial of the 84. hactare
property near Cudgen, N.5.W. ownad by Wytim Pty. Ltd. of
Parks Lane, Terrancra and described as Lot 2 D.P. 611021
and Lot 2 D.P. 216705.

2, AGRICULTURAL SACKGROUND OF THE LAND.

The Certificate of Title for this land (Torrens Title Register
Book Volume 9466 Folio 144) and the map of Cudgen (Cudgen
9641-111-N compiled by th Cenfral Mapping Autharity of N.S.W
in 1974 from aerial photography in 1871) shows that this piece
of land {s net leng-tarm traditieonal cana land.

It was purchased by John Kidrup of Banora on 3rd March, 1984
. as a wet grazing bleck and was partially drained and daveloped
for the purpose of producing tropical grass and legume seed
by Andersen's Seed Ltd and Terranora Pastures Pty, Ltd. until
1971, It was then transferred to Altona Pastoral Co., Pty. Ltd.
on 13.12.1974. The Central Mapping Authority record it as
not in cane when aerial photographs were taken in 15871,
! 1t would therefore appear to have & cane-growing histery of
up to thirteen yaars.

,' An inspaction of the property sbout 1966 revealed that, due
to a high water table and \gratar logging, great difficulty
was belng experienced in growing and harvesting legume and
grass seads, Subsequently, Anderson Seeds went inte liquidatien.
The property was apparantly purchased by Altona Pastaral Co.
Pty. Lid. on 13,12,1971 and developed as a cane property during
a period of rapid expansion of that industry frem 1973,
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3. $01L AND AGRONOMIC CHARACTERISTICS OF THE PROPERTY IN 1388,

.1 BSOIL DATA

standard full soll analysis were carried out on all 10
paddocks comprising the property in early January, 1986
by Australian Fertilisers Ltd. of 213 Miller Street,
North Sydney. and detalls of thelr ana}ysi! are attached.

There snalysis show thatt-

The paddocks are highly variable in thelr mineral
availability. This tmplies that the cost of praparly
corracting all mineral deficiencies through the addition
of appropriate fertilisers would be both difficult

and expensive to manage because either fertiliser

regimes would have to be changed over small area or

a good deal of fertiliser wasted through over - application
to some areas, '

The low to medium nitrate levels in all paddocks
indicats that large quantities of nitrogen feryllisers
would be needed tu optimise cane yields and more over,
the law cation exchange capacities (CEC fn MEQR) of
most soil samples indicate that frequent applications
of nitrogen fertilisers would be necessary.

Whila total phosphorus figures are variable, but

genarally not too low, the very high levels of iron

in all samplai and the very high levels of exchangaable
aluminiun in some samples indicate that a high proportion

of phosphates addad to these soils would be fixed.

thus suggesting the need for regular and heavy application -
of phesphatic fertilisers.
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<4 Potassiun soil levels are also low to medium and
the very low potassium axchange capacities {ndicate
that potassium fertiliser would also need to be applied |
regularly and at fairly heavy ratas.

The figutas from the soll analysis, combined with
the knowlaedge that & part of the property is easily
r waterlogged, Suggest that the fartiliser cost of
' ‘maintaining cane yields on this proparty would be higher
than for most of the surrcunding cane areas, .

aX 4, CANE YIELD DATA AND FARM PROFITABILITY.

A 98 page report entitled "New Seuth Wales Sugar Industry

Group Report to the Ministar af Agriculture and Fiseries"

! was presented by B, Scarabrick on 29th Adgust, 1985 In an
attempt, to address the problems of the tndustry.
On pages 49 and 50 of the above report, G. Buggie, Senior
Economist, reports the rasults of 11 cane farm cane studiaes.
These show costs of production per tonne of cane for a wide
range of cane-fam typas. Tha costs of production of cane

] ineluding labour at grower's rats, range from $14.61 to
$21.90 par tonne, Oue to the soil difficulties associated
with this farm, it would be expected that it would Fall
within the high cost end of tha 11 cane study farms.

' ‘ With averaga cane prices to grower of §16.14 in 1962/83;

' $17.29 {n 1983/84 and $17.12 {n 1984/85 (page 41) it would be

! expactad that substantial increases in tha price of cana

would be required to make this farm viable.
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-
5. COMMENT

All evidence available to me points to the fact that thig
property was devaloped from swampy grazing land for cana
production during the 1970's when cane prices were high,

has higher than average cane production costs because of its
sbil Bnd drainage problams and is unlikely to become a viable
cane farm unless cane prices soar. This land would appear to
be mora suited for othar purposas,

T
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18 MHNL.Cd01 116D BURCHLL AR MNERS [y F’-IGE’J:D
New South Wales C. " Alssociation
New Saut ates Cane growerd dsociation
—_— TS
. DISTRICT, gGesratary: 'J.F. MAKEPEACE £.0, Box 678,
18 Quaan Strast MURWILLUMBAH, 2484
Rhone 72 2488 Murwillumbah

TWEED BRANCH

2nd faptembar, 1987
Mr. John Keown,
371 A Pitt Seveat,
BYDNEY, 2000
Dear 31‘.!¢.
RE: PROPOSED SAND MINING PROJECT
CALVERT BROPERTY ... CUDPGER

Thank you for copies of information re: above matter.

The Tweed Evanch Council of the New South Wales Canagrowerd Association formad
a speoial four (4) man committee to invascigata—the above mabrar and sommant on
information forwarded to this Association,

The members of this commitves compriser

Mr. Brien MeDonald - President, A life long vealdenc dairy farmer and cana-farme’
of tha Tuaad.

Mr. Robert Quirk - Vica Presidear. A fifch generation camafarmer on the Tweed.

Mr. Ron Hawken = A capa farner who togethar with his son won tha coveted award
"parmer of the Yaar 19BA-1987" for khe Avscralian Sugar Industry.

Mr., John Walker = One of the Tweed's most avecessful canagrowsrs.

The comments are attachad,

Youra faithfully,

Eocyretary:

APPENDIX 6.3
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= ) :
L WNew South Wales C
o llew Oout ales Cane grawerd Abssociation
- CTRegy '
) : P.0. Hox 676,
12 Quaen Street MURWILLUMBAH, 2484
4 Phane 72 2488 Murwiliumbah

All four wmembars of this comuittes have a firat hand knowledge of tha farm in question.
ALYl mewbara alearly remember this land prior co 1960 when it was developed as & cropical
pasture seed farm and subsaquantly &seigned to cane growing. All membars vividly vemember
the frequent inundarien which occured in this arsa of land and the poor nanure of che
land in queskiom.

( This farm has for many vears been refarred to as "Frog Hollow" and has been regavded
by all canegrowars in the district #4s a non-viable cane farm, Whilsc no one meamber
af the committea haz any degrae in Agriculturnl Seiemse, the soil analysis as supplied
and the commsnts percaining co those amalyses, verify the strong opinion by all
membars that chis faym {» & non-viable cnng-.':nm. '

We mote your reference produckion costs ag quated in the “New Scuch Walea Bugar

Induntcy Report! to the ministar fax Agriaulture and Fisharima. In that vaport tha

Dspartmant Economist, Mr, G, Buggie, quotes a cost of production rapge for 1945 batween
. §14.61 and $21.90 per Tonne cans, We believe this_range at chat time to bu a reasonable
/ assosament of ceat, Allewing for 0.P.I. incresses over the past 2 yesrs, it would be

unteamonable to ansume the opp and of ths range of cosr of produscion to he in the

sres of 823.50 for 1987, It inm wirhout doubt that the cost of produscion fer this

particular farm is in the uppar range or even supassss the now $23.350 connes cost.

It ig worth conaidering rhe production and recurns for this farm over the past 5

yoars.
YE4R " TONNES PRODUCTION PER _TONN
1983 2822 16, 14
1984 1892 17.29
1985 1500 17.12
1986 363 (Drought Affected) 19.93
1987 1500 (Appl 19.00 (Approw.)

Olearly the raturns versus the gose of production is uneconemic and this oo doube
has centributad to tha genaral Fall in production. There is no indication that retuzns
for sugar-cane will exceed coat of preduction in the near future.

Over the pasc 12 monchs a large amount of cane=farm rationalizatiom has eazured
in the Twoed discyict wicth 8 significant numbar of cane~farms have baan sold. There has
besn absolutaly no interest in the purchass of Calvert Proparty which has been
I ' widely kmown aam “"For Sale", It is recognised by all sanegrowera as a non-econimic
cana farm. . .

tiwi2daas
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. This farm has ne chance of being an ecoanomia cane-farm in che forsmabla furure
and no other canegrower in this district is interested in this farm for the growing of
{ cane, It is most upreascnable Go coneider that the owner of the land be locked inteo

Augh & position, This land musc be allewad far soma othar use and the proposed use 1s
zompacible in the sgriculatural zonam,

Yours faithfully,

{ . . %@M&m .

Preaident.

HMC Environmental Consulting Pty Ltd
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J1% e P, coes bt B B e R R 6a

Hr. . W, Keawm, i

J, W. Keown PRly. Lid,

Consuil ng Surveyora & Town Planters, 25th June, 1987
I7IA PILEL,

Sytney, N.SW. 2000,

Dear Sir,

Property st Cudgen = Chindsrah Rand baing lat. 2 in D.P. 61021 and Lol 2 nD.2.. 216708
owned by Wytim ly. Limiled,

W e underaiogned mre sxparienced cans growers in close preximity Lo the property describad
above. Hiving e detailed knawladge nrmmammmmwmhamnm
opinion of Lhe sconomic vimbiliLy of cane growing on the subject property.

W understand that you heve mtnvlmnhll\n:lswafnnmwlnmn
Professer Crefts of F.C. and LM, Crofia, Ferm Consuilants has staled In an sgriculiural report
that "All svidence avaiiable Lo me peints Lo Lha Mect that Lhis properly was daveloped from
awampy grazing land fer cane produclion during Lhe 1870' when cana prices wers high, has
higher Lhen average cane praduchion cosis bacawse of (Ls soll and drsinage preblsms end in
unlikaly Lo become a visbls cane farm unlens prices soer, ‘l‘hll land would appeer ip be more
lulhdmulurmn ;

w-mw:mmmrmwmmmmmrmwm.w Suger Milling
Co~cperalive has Laken the view Lhak Lhe loss of suger cane production on the property
‘ummlﬂmmlmuﬂlMHWMN ImanMumufuu
mwrlrwm sarmers,” The Deperimenl numznnmnnmm-n-
Tword of the suger induslry iu particularly vulnarabla to Toas of land bacausa of Lhe
Himiled aress of land far expansion inks cane preduction.”

ILis o apinian thet: the view of Prafexsor Crofl in carrect and Lhal Lhe property i nol an
sconemically viable sugar cana producer (n mverage season and mackal condilions, Further
1o thin epinion it in considered Usal there ars cther propertiss more suilad to sugar cans
praduction in Lhe' Tweed raglon Lo which the cane rasignmant of Lhis property could be
transferred,

Yours Falthiully,

Lﬂ/ 3!‘1‘|"T"‘ L_!"D

ﬁ.p[m\-'&r N{;G’h’“& u. . )
e /‘j’ /,4- ol /;{:_‘. a{ (\E‘ﬂf: 5y 7 hie P Pl |
Ly /wq«-«j«( AR

w, O i +C J

ot porf B G e

Léxf ‘/(gnn- c p-y'[ »;?;'7, /}7 '\.f-n-...—..—/ cﬂ-"*ﬂ- ?/Mum

1
Jk’ ""-'W""'}-"

A B oglin. Lo St . et
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Appendix 4

Laboratory Results — Soil Analyses
(Contamination) — Current Project

(No. of pages excluding this page = 15)

* Note: Not included within hardcopy. A copy has been provided on the project CD.
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CUSTOMER CENTRIC - ANALYTICAL CHEMISTS

3-95 GALES-KINGSCLIFF PTY LTD

Cudgen Lakes Sand Extraction Project
Report No. 617/04

N2 AN AQIS
NATA AUSTRALIAN QUARANTINE

E- -
Z 5 AND INSPECTION SERVICE
VAN B

1N No. 13542, SYDNEY License Mo N03S6.
Aceredited for compliance with ISOEC 170235, The Querantine Approved promises eritcrin
results of tests, calibmations and/or meamurements 5.1 for quamnline containment lovel |
included in this docomem arc trccsble to (QCN) Facilities. Class five critarin
Ausesjiusypational standards. NATA is 3 signatory to cover premises wilised for roararch,
the APLAC mutnal recognition mangement for the analysisandior festing of biolagical
motval_wcopnition of the cquivalence of Lesting, materia, s, animal, plant and human
alibralion ond inspection reparts, produces.

FINAL CERTIFICATE OF ANALYSIS - ENVIRONMENTAL DIVISTON

Laboratory Report No: E026004

Client Name: Tweed Laboratory Centre
Client Reference: Gales Cane Land - Kingscliff
Contact Name: Daniel Haynes

Chain of Custody No: na

Sample Matrix: SOIL

Cover Page 1 of 3
plus Sample Resulis

Date Received: 22/03/2006
Date Reported: 31/03/2006

This Final Certificate of Analysis consists of sample results, DQI's, method descriptions, laboratory definitions, and internationally recognised NATA
accreditation and endorsement. The DQO compliance relates specifically to QA/QC results as performed as part of the sample analysis, and may provide an
indication of sample result quality. Transfer of report ownership from Labmark to the client shall only eccur once full & final payment has been settled and
verified. All report copies may be retracted where full payment has not accured within the agreed settlement period.

QUALITY ASSURANCE CRITERIA

Accuracy:

Precision:

matrix spike: | in first 5-20, then 1 every 20 samples
Ycs, crm, methed: | per analytical batch
surrogate spike: addition per target organic method

laboratory duplicate: 1 in first 5-10, then 1 every 10 samples

$E -
laboratory triplicate: - ' re:éxtracted & reported when duplicate
he RPD values excecd au‘:cepfance criteria

QUALITY CONTROL
GLOBAL ACCEPTANCE CRITERIA (GAC)

Accuracy: spike, lcs,crm  peneral analytes 70% - 130% recovery
surrogate: phenol-analytes 50% - 130% recovery
_organophosphorous pesticide analytes
60% - 130% recovery
phenoxy acid herbicides
50% - 130% recovery

amonlcahon bal: +/- 10% (0-3 meq/1),
E +- 5% (>3 meg/l)
.Precision:method blank: not detected >95% of the reported EQL

501 ters: :
Holding Times: soils, waters::, EfE ::;::r to LahMurk Pmservatuon & THT duplicate lab  0-30% (>10xEQLY), 0-75% (5- 10+EQL)
VOC's 14 days water /30il RPD (metals):  0-100% (<5xEQL)
‘CT R F . 5VAC'sT days yrater:0r:14 days acidified . . .+ duplicate lab  0-50% (>10xEQL), 0-75% (5-10xEQL)
; T UUYACTs 14 dagiisoil i . RPD: 0-100% (<SxEQL)
‘SVOC's7 days water, 14 diys soil .
Pesticides 7.days waﬁ_er, 14 days soil R
_Metals 6 months general elements QUALITY CONTROL -
MR ANALYTE SPECIFIC AOCEPTANCE CRITERIA (ASAC)

S ¢ L ;. ) i : i Accuracy: spike, les; ‘crm analyte specific recovery data
Confirmation: tarpet organic analysis: GC/MS, or conﬂrmatory column sum:gafé: <3xsd of historical mean
Sensitivity; EQL: i Typlcally 2 5% Method Detecnon Limit- . Uneertainty: spike, lcs: measurement calculated from

cha (MDL) 5 historical analyte specific control
i charts

RESULT ANNOTATION

DQO:  Data Quality Objeclive s:  matrix spike recovery P pending

DQIL:  Data Quality Indicator d:  laboratory duplicate Ies: laboratory control sample

EQL: Estimated Quantitation Limit t:  laboratory triplicate orm: certified reference material

o not applicable . RPD relative % difference mb: method blank
David Bums Geoff Weir Simon Mills
Quality Control (Report signatory) Authorising Chemist (NATA signatory) Authorising Chemist (NATA signatory)
david.burns@labmark.com.au geoff.weir@labmark.com.au simon.mills@labmark.com.au

This document is issued in accordance with NATA's accreditation requirements.
LabMark PTY LTD ABN 27 079 798 397

YDNEY: Unit 1, 5Lexghlnn Place Asquith NSW 2077
hone: (0

0476 6533+ Fax: (02) 9476 8219

LBOURNE: 116 Moray S
| 96¢

Fom QSU144, Rev. 0 Dalé Tesucd 140305
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Laboratory Report: E026004
Cover Page 2 of 3

NEPC GUIDELINE COMPLIANCE - DQO

1. GENERAL
A. Results relate specifically to samples as received, Sample results are not corrected for matrix spike, Ics, or
surrogate recovery data,
B. EQL's are matrix dependant and may be increased due to sample dilutien or matrix interference.
C, Laboratory QA/QC samples are specific to this praject,
D. Inter-laberatory proficiency results are available upon request. NATA accreditation details available at

WWwWw.nata.asn.au.

E. VOC spikes & surrogates added to samples during extraction, SVOC spikes & surrogates added prior to
extraction.
F. Recovery data outside GAC limits shall be investigated and compared to ASAC (historical mean +/- 3sd). If

recovery data <20%, then the relevant results for that compound are considered not reliable.

G. Recovery data (ms, surrogate, orm, lcs) outside ASAC limits shalt initiate an investigative action.
Anomolous QC data is examined in conjunction with other QC samples and a final decision whether to accept or
reject results is provided by the professional judgement of the senior analyst. The USEPA-CLP National
Functional Guidelines are referred to for specific recommendations.

H. Extraction (preparation) date refers to the date that sample preparation was initiated. Note that certain methods
ot requiring sample preparation (eg. VOCs in water, etc) may report a common extraction and analysis date.

1 LabMark shall maintain an official copy of this Certificate of Analysis for all tracable reference purposes.

2. CHAIN OF CUSTODY (COC) & SAMPLE RECEIPT NOTICE (SRN) REQUIREMENTS

A. SRN issued to client upon sample receipt & login verificalion.

w

Preservation & sampling date details specified on COC and SRN, unless noted.

C. Sample Integrity & Validated Time of Sample Receipt (VTSR) Holding Times verified (preservation may
extend holding time, refer to preservation chart).

3 NATA ACCREDITED METHODS

A. NATA accreditation held for cach method and sample matrix type reported, unless noted below.

B. NATA accredited in-house laboratory methods are referenced from NEPC, ASTM, modified USEPA / APHA
documents. Corporate Accreditation No. 13542.

C. Subcontracted analyses: Refer to Sample Receipt Notice and additienal DQO comments.

This document is issued in accordance with NATA's accreditation requirements.
LabMark PTY LTD ABN 27 07¢

th NSW 2077 £: 116 rec th Melbourne YIC 3205
2476 8219 il 1one; (03) 9 4+ 03) 9686 7344
Fonm Q80144, Rev. @ : Dete laswed (0/03/03

HMC Environmental Consulting Pty Ltd
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Laboratory Report: F026004
Cover Page 3 of 3

GALES-KINGSCLIFF PTY LTD
Cudgen Lakes Sand Extraction Project
Report No. 617/04

Foundation
Member

4. QAJQC FREQUENCY COMPLIANCE TABLE SPECIFIC TO THIS REPORT

Matrix: SOIL
Page: Method: Totals: #d  %d-ratio  #t #s  %s-ratio
1 Acid extractable mercury 9 1 1% 0 1 11%
2 Acid extractable metals 9 1 11% 0 1 11%
4 Moisture 9 - - - - -
GLOSSARY:

#d number of discrete duplicate extractions/analyses performed.

%d-ratio NEPC guideline for laboratory duplicates is 1 in 10 samples (min 10%).

#t number of triplicate extractions/analyses performed.

#s number of spiked samples analysed.

%s-ratic USEPA guideline for laboratory matrix spikes is 1 in 20 samples (min 5%).

5. THERE ARE NO ADDITIONAL COMMENTS SPECIFIC TO THIS REPORT

A. All tests were conducted by LabMark Environmental Sydney, NATA accreditation No. 13542, Corporate Site

No. 13535., unless indicated below.

Laboratory QA/QC data shall relate specifically to this report, and may provide an indication of site specific sample result quality. LabMark DOES

of this self

NOT report NON-RELEVANT BATCH QA/QC data. A

t certificate does not preclude any requirement for a QA/QC review

by a accredited contaminated site EPA auditor, when and wherever necessary. Laboratory QA/QC self assessment references available upon request,

This document is issued in accordance with NATA's accreditation requirements.

NEY: Unit 1, 8 Leighton Pfac

+ Telephone: (€

LabMark PTY LTD ABN 27 075 7

Asquith NSW 2077
24 9476 8219

Form QS0144, Rev- 0'; Dale bssucd 1VO¥05

97

MELBOURNE: 116 Morar
(03

th Melhouine VIC 3205
* Fax: (03) 9686 7344
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SPECIALIST CONSULTANT STUDIES
Part 3 — Acid Sulfate Soils, Soil Contamination
& Agricultural

Suitability Assessment

Quality, Service, Support

Client Name:
Client Phone:
Client Fax:
Contact Name:
Contact Email:

Tweed Laboratory Centre
07 5569 3100

07 5524 2676

Daniel Haynes
dhaynes@tweed.nsw.gov.au

3-101

GALES-KINGSCLIFF PTY LTD
Cudgen Lakes Sand Extraction Project
Report No. 617/04

Report Date : 23/03/2006
Report Time : 1:53:00PM

Sample
Receipt
Notice (SRN) for

E026004

Client Details Laboratory Reference Information

Please have this information ready
when contacting Labmark.

Laboratory Report:
Quotation Number:

E026004
- Not provided, standard prices apply

AQIS Entry Permit:

Client Address: P O Box 816 Laboratory Address: Unit 1, 8 Leighton PL

Murwillumbah NSW 2484 Asquith NSW 2077
Project Name: Gales Cane Land - Kingscliff Phone: 612 9476 6533
Project Number: - Not provided - Fax: 6129476 8219
CoC Number: - Not prov!ded ) Sample Receipt Contact: Ros Schacht
Purchase Order: - Nof provided - -

! . Email: ros.schacht@labmark.com.au
Surcharge: No surcharge applied (résults by 6:30pm on . .
Reporting Contact: Jyothi Lal

due dato) Email jyothilal@labmark
Sample Matrix: SOIL mail: Jyothilal@labmark.com.au
Date Sampled (earliest date): 1740312006 NATA Accreditation: 13542

R TGA GMP License: 185-336 (Sydney)
Date Samples Received: 22/03/2006 .

. iy APVMA License: 6105 (Sydney)

Date Sample Receipt Notice issued: 23/03/2006 AQIS Approval: NO356 (Sydney)
Date Preliminary Report Due: 31/03/2006 pprovak: yansy

200409998 (Sydney)

Sample Condition:

COC received with samples. Report number and lab ID's defined on COC.
Samples received in good order .

Samples received with cooling media: Ice bricks ,

Samples received ambient.

Security seals intact .

Sample container & sample integrity suitable .

Comments:

Holding Times:
Date received allows for sufficient time to meet Technical Holding Times.

Preservation:
Chemical preservation of samples satisfactory for requested analytes.

Important Notes:

Sample disposal of environmental samples shall be 31 days (water) and 3 months (soil, HNO3 preserved samples) after laboratory
receipt, unless otherwise requested in writing by the client. Samples requested to be held in non-refrigerated storage shall incur
$5.00/ sample/ 3 months. Additional refrigerated storage shall incur $20/ samplef 3 months. Combination prices apply only if
requested. Transfer of report ownership from LabMark to the client shall occur once full and final payment has been settled and
verified. Ail report copies may be retracted where full payment does not ocour within the agreed settlement period.

Analysis comments:

Subcontracted Analyses:

Thank you for choosing Labmark to analyse your project samples.
Additional information on www.labmark.com.au

Form QS0012, Rev 8: Date Issued 23/07/04.

HMC Environmental Consulting Pty Ltd



GALES-KINGSCLIFF PTY LTD
Cudgen Lakes Sand Extraction Project

Report No. 617/04

Quality, Service, Support

3-102 SPECIALIST CONSULTANT STUDIES

Part 3 — Acid Sulfate Soils, Soil Contamination

& Agricultural Suitability Assessment

Report Date : 23/03/2006
Report Time :  1:53:00PM

Sample i

Receipt

Notice (SRN) for E026004

LabMark

Sample ID  Client Sample ID

Requested Analysis

- Moisture
= Not reported

13749

§-1

13750

§-2

13751

5-3

13752

S-4

13753

S-5

13754

§-6

13755

§-7

13756

§-8

13757

S-9

Totals:

vle(eo|s|o|o|e |® | |® METALS (E026.2) - Acid edractable mercury
v|le|e|e|o|eio|e|e|e |METALS (E022.2) - Acd extractable metals

o|le|e|e|e]|e]|e|e|s|e |smp_rrer (E005.2)
cje|e|e|e]|o e |e e |e |sMPL_PREP (E005.2)

Thank you for choosing Labmark to analyse your project samples.

Additional information on www.labmark.com.au

Form QS0012, Rav 8: Date Issued 23/07/04.

HMC Environmental Consulting Pty Ltd
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SPECIALIST CONSULTANT STUDIES

Part 3 — Acid Sulfate Soils, Soil Contamination

& Agricultural Suitability Assessment

3-105 GALES-KINGSCLIFF PTY LTD
Cudgen Lakes Sand Extraction Project

Report No. 617/04

Client Name:
Client Reference:

Contact Name:

Sample Matrix: Soil

Laboratory Report No: 3105, 3106, 3107, 3108, 3109, 3110, 3111, 3112 & 3113
HMC Environmental Consulting Pty Lid

Gales Cane Land - Kingscliff

Helen & Mark Tunks
Chain of Custody No:  Attached

No of Samples: 9
Date Received: 17/03/2006

Date Reported: 27/03/2006

This Final Certificate of Analysis consists of sample results, QA/QC, method descriptions, laboratory definitions and internationally recognised
NATA accreditation and endorsement. All samples were analysed as received. This report relates specifically to the samples as received.

QUALITY ASSURANCE CRITERIA:

Accuracy: matrix spiks:
Ics, crm method:
surrogate spike:

Sensitivity: PQL:

Precision: laboratory duplicate:
Holding Times: soils, waters:
Confirmation: target organic analysis:

Results relate to the source material only to the extent that the samples as supplied are truly representative of the sample source.

1 in first 220, then 1 every 20 samples
1 per analytical batch
addition per target organic method

1 in first 210, then 1 every 10 samples

VOC's 14 days water / soil
SVOC's 7 days water, 14 days soil
Pesticides 7 days water, 14 days soil

GCI/MS, or confirmatory column
Typically 2-5 x Method Detection Limit (MDL)

QUALITY CONTROL - GLOBAL ACCEPTANCE CRITERIA:

LCS: Laboratory Control Standard
1S:  Internal Standard
88: System Surrogate

Accuracy: spike, lcs, crm, surrogate:  general analytes 70% - 130% recovery
phenal analytes 50% - 130% recovery
organophosphorous pesticide analytes 60% - 130%
Precision: method blank: not detected >95% of the reported PQL
duplicate lab RPD: 0 - 50% (>10xPQL), 0 - 75% {4-10xPQL)
& 2xPAL {<4xPQL)
RESULT ANNOTATION:
PQL: Practical Quantitation Limit ms.  matrix spike recovery

dup: laboratory duplicate ¢
F RPD relative % difference
mb: method blank

The test(s) covered by this document
have been performed in accordance
with NATA requirements of ISO/IEC

slandards of measurement. This
document shall not be reproduced
excepl in full.

Daniel Haynes
i Authorising Chemist {NATA signatory)

No: 12754 dhaynes@tweed.nsw.gov.au

.
17025 and are Iracgable fo national —_ f*) ("!7;(\.4»ﬁ B

HMC Environmental Consulting Pty Ltd




SPECIALIST CONSULTANT STUDIES
Part 3 — Acid Sulfate Soils, Soil Contamination

3-106

GALES-KINGSCLIFF PTY LTD

Cudgen Lakes Sand Extraction Project

Report No. 617/04

& Agricultural Suitability Assessment

"SWi0o Aq sishjeuy ‘Wod uoaEiXy CL0DU0

-payjoads asiauayjo ssajun (wdd) ByBur ui passaidxa synsey

zLo0L 69°L0L 16'86 80204 LLZOL ZL'66 80°Z0% LYZO0L 988 28204 61208 - (%) (ByBwg @ ung)
) susjix-0lojydens] 9's'yy
€864 50> 0> s0> S0 50> g0 &0 §0> 50> 50> S0 sogixoyiep|
SEEL g0 0> 50> 0> 50> 50> &0 g0> 50> S0 [X] suOey uupug
0578 50> 0> 50> 50> 0> 50> g0 g'0> 50> 50 S0 1ad
SE0L g0 [0S 50> 5> 50> 50> 50> 50> §'0> g0 G0 * gleyding ueynsopuy
1o'vL 50> 50> 50> 50> 50> 50> 50> 50> 50> S0 50 apAuyape uupug
vTeL §0> 50> 50> 50> g0 S0 50> 50> 50> s0> S0 aaa
0LoL G0 0> G0 50> 50> S0> S0 §0> 50> S0 S0 1l ugynsopug
808 50> 50> 0> 50> 50> S0> S0 0> 50> 50> 50 uppug
£0'FL g0 50> 5> 50> 50> 50> 50> §0> 50> 50> g0 uupiBIq
Z6°6L 50> 50> s> 50> 50> 50> 50> 50> 50> 50> g0 |. 3aa
16FL S0> s0> 0> §0> S0> S0 50> 50> 50> so> gQ | ugyinsopug
9z'18 50> 50> 50> 50> 50> s0> 50> "g0> 50> 50> g0 auepIoyI-s1D
5166 $0> 50> 50> 50> 50> s> s0> §0> 50> 50> 50 auBpJOjYO-sUESH
95'96 S0 50> 50> 50> 50> 50> 50> see | s 50> 50 apixods 1ojyaejdsy
826 S0> 50> 50> 50> 50> 50> 50> s> | g 50> S0 uup)y|
9976 50> 50> 50> 50> 50> 50> 50> 50> 50> 50> 50 Jojyoelday
8806 50> 50> 50> 50> 50> 50> 50> g0> 0> 50> <0 OHa-p
YO'HE $0s g0> 50> $0> g0 50> 50> g0 S0’ 50> G0 (suepun) OHg-b
1196 §'0> so> S0 50> 50> 50> 50> 50> g0 .. 50> S0 oHE4q
90'66 50> o> 50> s> 50> 50> 50> g0> 50> .__. 50> S0 8JH
6L26 $0» 50> 50> 50> 50 50> s> 50> S0 s0> )] OHE-B} L0DYHO

o Saplansa,

% Tod Mwwwu_:oﬂcww._h PO
Q00Z-1EIF0Z | GOOZ-1RI-0Z § S00Z-RIN0Z | GO0Z-IEVF0z | 00Z-Rnr0z | COT-ewi-0z | 900Z-EW-0Z | go0z-/ew-0z | 6C0Z-EW-0Z | S00Z4EW-0Z | 900Z-/RH-02 81e(] sish|euy Aojelogen
S00T-FEN-0T S00ZT-IRN-0Z § SO0Z-EN-0T | SD0Z-EW-DZ S00Z-EINF0Z S00Z-4EWF0T | S00ZHEWN-0Z | SCOZT-JBW-0Z | O0CT-EW-0Z S00ZVEW-0Z } S00ZEW-0Z aleq uonoenxy boum._o.umn_

S00Z-8-LL | 900Z-EW-LL | S00Z-EARLL | 900Z-EARLL | SODZWEN-LL | SO0TBN-LL | SOCTEWN-LL § B00T-EW-Lb | G0DZ-EHI-Ll 202 uo sjeq Budwesg
801 an 6S s 28 98 5] S £S z8 18 uojeaynuspj s|dwes
20 o0 uojjeayijuap) Asojesogef
sapdwesg jios - Yosbury - pue sueg safen :uopduosag ajdwes
BOLNNOg,
900Z Yo4ely [z Hodey jo ajeq syuny el g usiey ‘uonuapy %‘Y&
sishjeuy Jo % %,
sledliuad 98YZ MSN LNIOd YHONYE - m
euld rioz :abeyd £¥Z %08 Od 1SSAUPPY
P11 Aid Buninsuog [euswucAul OWH Jusln

HMC Environmental Consulting Pty Ltd



"SI0 Aq sisAleuy "Woa uopoeRIXT (LOSHO

‘payeds asivuao ssajun (wdd) By/Buw Ul passasdxe sjnsay

Report No. 617/04

GALES-KINGSCLIFF PTY LTD
Cudgen Lakes Sand Extraction Project

3-107

& Agricultural Suitability Assessment

SPECIALIST CONSULTANT STUDIES
Part 3 — Acid Sulfate Soils, Soil Contamination

% (BYfws @
9z'98 8e'9L Z0'601 0Lz 85001 oL oF'sgL 06'904 S6'S0L 85 ELL 1SLLE - | ung) s1eydsoud jfusydu] |
8T hL 50> 50> 5'te 50> <0 50> 50> 50> 50> 50> g0 | . uoiyig
9,58 50> 50> S0 T [ 50> 50> 50> . 50> 50> 50 ’ uoiyeied
1196 50> g0> 50> 50> g0 S0 50> o> 50> 50> 50 uaIyuaL
1956 50> 50> 0> 50> S0 50> 50> o> 50> g0 50 sopAdioyD
89'26 50> 50> 50> c0- 50> S0 50> 50> - g0 g0= 50 . uocleely
65'8L 50> 50> §0> g0> 50> 0> s0> 50> - G0 g0> 590 uoILpoMUS
51'E6 S0 §0> §0> go> 50> so> S0> 50> $0> §'0> 50 |suuoy
£6'4L 50> 50> 50> 50> 50> g0 50> . 50> 50> 50> G0 JAyiely uciesed
0Z'26 §'0> g0 §0> g'0= g0= 50> -1 50> g0s ° 50> g0 fuyraw sojuidioyD
29'06 50> ¢0s 50> 50> 50> §'0> 50> S0> o= .} so0- 50 uouizelg
5306 50> 50> 50> 50> S0> 50> s'o> 50> 50> 50> G0 soyduiray
6 50> s0> §0> 50> 50> 50> 50> 50> 50> 50> =) soAURIaL LODHO
% (do) sepionsed o
od snaioydsoydouebip Lt
gonz-sewi-oz | sooz-ew-0z | eoozsen-0z | eoozwewoz | oooz-Ewt-0z | 900Z-W-0Z | 900Z-EW-0T | SOOZ-EW-0Z | S00TUeW-0Z | 900Z-1RWN-0Z | SO0ZEW-0Z sjeq sisAleuy Alojeioqe]
S00ZBN-0Z | S00Z-EW0Z | c00ZenN-0z | 900Zuew-0z | 900ZEN-OZ | SOOZTUBN-OZ | SO0ZBN-0Z § S002-BN-OZ | SO0ZJBN-GZ | S00ZTWW0T | SG0Z-/BIN-GZ ajeq uonoegxg AsojeloqeT]
SO0Z-18N-LL S00Z-TBN-LE BO0E-1BW-L 1 S00ZT-1EW-L} S00T-1BIN-LL SO0T-IEN-LL SODZ-JENLL S00ZIBN-LL | SC0Z-IEIN-L) Q0D uo 8leq mr___QEmm
SN an &S 8s S s §S 143 £S (4 1S uoljesygusp| sdwes
20 20 ’ uopeaypuap| Alojeloqe
sajdweg 108 - PosBup) - pue aue) saed :uonduosaq ojdwes
vy
900Z Y2B 2z :Hodey Jo ejeq $HUNL B B UsPH :uonuapy b;v.,.wa.w(!l...wm»v
sisfjeuy Jo x w
a1edljiHe) 98vZ MSN LNIOd YHONVE -
|eul4 viog :abeyq £¥e x0g Od issalppy
P11 Ad Buginsuo) [EJUSWUOIAUT SINH Jueld

HMC Environmental Consulting Pty Ltd




SPECIALIST CONSULTANT STUDIES

Part 3 — Acid Sulfate Soils, Soil Contamination

3-108

GALES-KINGSCLIFF PTY LTD

Cudgen Lakes Sand Extraction Project

Report No. 617/04

& Agricultural Suitability Assessment

‘s15h|euy J1OWIARIE) AQ SINISION £0DHO

"paioads aS|MISYIO SSSjUn MM 9, Ul passaldxa sjinsay

‘

¥4 i £2Z 6} (¥4 iz EZ Z ¥z - BanisIoN| E09HO
10d amgsiop| powew
200z-+eW-02 | s002-en-0Z | anoz-ew-0Z | S00z-1EW-02 | 900Z-4eiN-0Z | S002-1eN-CZ | 900Z-1BN-0Z | 900Z-BWN-0Z | 900Z-"eln-02 ajeq sisfeuy Jojeioge]
900Z-1eW-0T | 900Z-18IN-0Z | 900Z-1eW-0Z | 9002~eN-0Z | 900Z-JeIN-0Z | S00Z-1e-0Z | 900Z-BN-0Z | 900Z-EN-0Z | S00Z-EW-0Z gje( uogoelxg A1ojesoqen
g00z-1ep-L1 | sooz-sen-LL | so0z-rew-2) | sooz-ew-ct | 00z-tew-LL | 900Z-1BIN-LL | S00Z-EW-) | 900E-eiN-Li | 900Z-ElN-L) 10D o ajeq budwes
65 8s 18 9 5 S £s zs IS uogesygusp| sidwes
uojjeaynuep] Aojeroqe]
sapdweg 108 - Yiposbupy - pue sued sAeD :uondisasaq ajdwes
hf-]
900Z YR LZ :Hoddy Jo ajeqd SHUNL B B USIOH uonuany Q%bvo
sisfleuy jo W .m
a}edilualn 982 MSN INIOd vHONVE

1euly

tiov

:abey

£vz xog Od 1ss81pPY

P11 Mo Bumnsuoy |eluswLOIAUT DWH Juelfd

HMC Environmental Consulting Pty Ltd



GALES-KINGSCLIFF PTY LTD
Cudgen Lakes Sand Extraction Project

3-109

SPECIALIST CONSULTANT STUDIES

Part 3 — Acid Sulfate Soils, Soil Contamination

Report No. 617/04

& Agricultural Suitability Assessment

mw Q \M, _ -oN yayeg =jonb ssesid sannbu3 Jod aas esoers ey @l eea g paneoay
[ sewiL BuipioH PIPUSWWIC03Y UIIAN PINRORY Sojdwes | =unmeeq - :Aq pausnbuyay
o PRIy Apedosd panesey ssidwes
wf * 10 Jedoig Ui uapemawnsog |1y . xh 200 WONM\N. 7 ewnymeleq (@.Mr.q.n..c.lriﬁ.l 2 ifq panisoay
[ e UoppUOD POOS) U PINE0aY saidues Iy 9a/< v/ Buweeq :fiq paysinbujey
(A0 3571 9277) 55IAPY 555y SHUIES (010 sanss| SHO ‘Be) SPTSESARBSH [EF905 iz /: \ .umq ) w
| | m_EE. 2(0/5500 )0 % SOUFESY Oicl PR BPOIG s_.a_u #
_ T
_.
XTI X X1 XX X | G08V 6s sisoduod | (05 S0/E0/20 [
X|{X| X Ixx X { Qoavss asodund | fiog SO/E07EE 3
XiX| X X|X X | @oav s aisodwes [ 90/£0/28 IS
X|X| X XX X | G9dv 95 ansodwiod llos 0/20/LE 5
XX X XX ¥ | 908V gs susodwiod 3 90/0/210 [
X[ X[ X X | X X | ao8v ¥seusodwod | jos 90/E0/ZE ¥S
XX X X | X X | 008V tsopsodwiog | [0S 90/0/2E 3
X[ X| X X | X X | 008V 25 sHsodwiog | (105 0/E0/21 13
X[ X X XX ¥ | aoavisauseduiod | |08 S0/C0/EL s
= 3 am w5 |5 T |e o al . UBUALIDD BQo | oN | swii | padums
mmmmwmmmm:mmmmmmﬂmm@ ow | @
c |2 3 |3q 778 ole . Iios
X 7] - -3 g
= ictE| |g|2(5 § mmmm 3 | aionduses
3 238 g g
' .u. L =
X ) Q e ﬂ_ e :Aq papindid aq o} sRsIY :iewg
NEWod I youmipe woysunseg puss ooed ZZal €156 20 seuoydage,
[ »=wo feqs-¢ [(]smouey []SnOUZ  :Aq peanbey sunsey Baig ey 1PRUOY
- - - 10N JBpI0 SEYDINg
R B
saqumnpy p3foig T | anjig Kemusain Iy :5S2UppY
[Lipsbury) pue sueq sejen sawiep poafarg |EUBLNOIIAUT DWH fuedwon
QYOI3¥ AGOLSND 40 NIVHD = LSANDIY SISATYNY TVLNINNOHIANT
‘rewa
5e16 €255 (20) xB4 ZZ9L €185 (£0) ud
3BVZ MSN “JUI0d BIOUES ‘CFZ XOF Od
98FZ MSN
SPed PIFML YIN0S
aAuq Aemussld Ly ‘7 yun
J o | abed Bunynsuosn feuswuoIAUg JWH

HMC Environmental Consulting Pty Ltd



GALES-KINGSCLIFF PTY LTD 3-110 SPECIALIST CONSULTANT STUDIES
Cudgen Lakes Sand Extraction Project Part 3 — Acid Sulfate Soils, Soil Contamination
Report No. 617/04 & Agricultural Suitability Assessment

This page has intentionally been left blank

HMC Environmental Consulting Pty Ltd



SPECIALIST CONSULTANT STUDIES 3-111 GALES-KINGSCLIFF PTY LTD
Part 3 — Acid Sulfate Soils, Soil Contamination Cudgen Lakes Sand Extraction Project
& Agricultural Suitability Assessment Report No. 617/04

Appendix 5

Laboratory Results — Soil Analyses —
P. Guinane Pty Ltd

(No. of pages excluding this page = 21)

* Note: Not included within hardcopy. A copy has been provided on the project CD.
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CERTIFICATE OF ANALYSIS

ALS Environmental

CONTACT: MR A HOVEY ga:acg : ch {!)5861 984
5 U atcn.
CLIENT: . GILBERT & SUTHERLAND PTY LTD | ABORATORY: BRISBANE
ADDRESS: DATE RECEIVED: 286/01/2004
ESB?I\? ,i( ‘éﬂf 4230 DATE COMPLETED: 02/02/2004
SAMPLE TYPE: SOIL

ORDER No.: GJ0003 No. of SAMPLES: 39
PROJECT: '

COMMENTS

Results apply to sample(s) as submitted. Chromium Reducible Sulphur as

per Method 22B ASSMAC Laboratory Methods Guidelines, August 1998. TAA
as per the POCAS method of Ahern et al (1998). Results expressed as

mole H-+ftonne.

NOTES

This is the Final Report and supersedes any preliminary reports with this batch number.
All pages of this report have been checked and approved for release.

ISSUING LABORATORY: BRISBANE

Address Phone: 61-7-3243 7222

32 Shand Street . o g

Stafford QLD 4053 Fax: 681-7-3243 72564

Australia Email: michael.heery@alsenvira.com

Signatory ﬁ £ A
i

g'u"q‘v."ﬁ;sﬁ.ﬂ.-é!:"ﬁ-!m
AT s e

LABORATORIES
AUSTRALASIA AMERICAS Sl
sisbans Hong Kong Vancouver glilt\ Accredited Laboratory Number 825
e ngapore antago M
A T -
Mombat Hogor ma This laboratpry Is.aceredited by the National. Agscciation
9f Tosling Authoriths, Ausiralia, The; tests reparted
Australlan Laboralory Servicas Pty Lid (ABN 84 009 936 029) hereln have been perforrried i dccordente with IIs-S605¢ Page 1 of 6
of accredilation. This docuieril il rotbe reproduted,
axcapt In full.
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Report No. 617/04

ER

ICATE OF

ALS Enuvircmmantal

CONTACT: MR A HOVEY
CLIENT: GILBERT & SUTHERLAND PTY LTD
ADDRESS:
P O BOX 4115
ROBINA QLD 4230
ORDER No.: GJ0063
PROJECT:

ALYS|

Batch: EB62539%
Sub Batch: 0
LABORATORY: BRISBANE
DATE RECEIVED: 16/02/2004
DATE COMPLETED: 20/02/2004
SAMPLE TYPE: SOIL

No. of SAMPLES: 15

Guidelines, August 1998.

COMMENTS

~ -sults apply to sample(s) as submitted. TAA as per the POCAS method
of Ahern et al (1998). Results expressed as mole H+/lonne. Chromium
Reducible Sulphur as per Method 22B ASSMAC Laboratory Methods

NOTES

This is the Final Report and supersedes any preliminary reports with this batch number. -
All pages of this report have been checked and approved for release.

ISSUING LABORATORY: BRISBANE

Address Phone: 61-7-3243 7222
32 Shand Street
Fax: 61-7-3243 7254
Stafford QLD 4053 R
Australia Emall: michael.heery@alsenviro.com
Signatory Bl
“éi-,:/'
... iqum.hﬁ;w-ndnr-
Q“’-'&-\éf;'ﬂm- uiranior,
LABORATORIES
AUSTRALASIA AMERICAS Los f
. o NATA Accredited Laboratory Number 825
botne L Sanioge Site:
Sydney }Afualfg Ltampar fptofagasta S
Nowesstle Bogor me This aborstory Is ageredited by the National Assoclaion

Australian Laboratory Servicas Pty Ltd (ABN 84 009 936 029)

of Testing AutHortties, Austrafia, The tests repertsd

herdin lieve been jpertormied In'dccerdance willf fls-5c0pe page 1
of actreditation, This.dociment shall riot be repiaduced,

ekcept In-full,

HMC Environmental Consulting Pty Ltd
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ALS Enuironmental

CERTIFICATE OF ANALYSIS

CONTACT: MR A HOVEY BATCH: EB62237
CLIENT: GILBERT & SUTHERLAND PTY LTD SUB BATCH: 0
ADDRESS: _ LABORATORY: BRISBANE
DATE RECEIVED: 31/01/2004
PO BOX4115
ROBINA QLD 4230 DATE COMPLETED: 13/02/2004
SAMPLE TYPE: sSOIL
ORDER No.: (J0083-2 No. of SAMPLES: 91
PROJECT:
COMMENTS

Results apply to sample(s) as submitled

NOTES

This is the Final Report and supersedes any preliminary reports with this batch number.
All pages of this report have been checked and approved for release.

JSSUING LABORATORY: BRISBANE

Address Phone: 61-7-3243 7222
32 8Shand Street 2
ax: 61-7-3243 7218
Stafford QLD 4053 . ) )
Australia ’ Email: michael.heery@alsenviro.com
Signatory =2 )
LABORATORIES ™ |
AUSTRALASIA AMERICAS NATA Accredited Laboratory Number 825
Brisbane Hong Kong Vancouver Site: BRISBANE
houmnea Singapore antiago This isboreary s accredited by.the Nalional Assaciation
Iney Kuala Lumpur Antofagasta -G Tasting ‘Aulliofitias, Ansuilis, 7he.1ssts reported
iveweastle Bogor Lima horoin have-boen perdrired Th accordance Wit its-soopa
Auckland Mumbal o (T shll not b veg
excepnt In fulk,
Austrafian Laboratory Services Ply Lid (ABN 84 009 936 029} Page 1 of 1

A Campbell Brothers Limited Company
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Laboratory Results — Soil Analyses —
Lobster Farm

(No. of pages excluding this page = 46)

* Note: Not included within hardcopy. A copy has been provided on the project CD.
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REPORT ON
PRELIMINARY GEOTECHNICAL AND ACID SULFATE SOILS INVESTIGATION
PROPOSED BAY LOBSTER AQUACULTURE PROJECT
355 CUDGEN RCAD, CUDGEN, NSW

1.0 INTRODUCTION

This report details the results of a preliminary geotechnical and acid sulfate soils (ASS) investigation
carried out for the proposed ‘Bay Lobster Aquaculture Project’ to be located at 355 Cudgen Road,
Cudgen. The work was performed for Australian Fresh Corporation Pty Ltd, at the request of David
McPhee and Associates, consulting engineers for the project.

The scope of work comprised four static cone penetration tests (CPTs), the drilling of ten test bores,
logging and sampling, followed by analytical and geotechnical laboratory testing, engineering
evaluation, analysis and reporting.

The objective of the work was to provide the following information as set out in the revised Douglas
Partners Pty Ltd (DP) proposal P206.04 dated 28 July 2004 to Australian Fresh Corporation:

subsurface conditions encountered, including groundwater observations;
indicative presence or otherwise of ASS;

suitability of excavated material for re-use as fill;

indicative settlements;

suitable ground improvement options (if required); and

suitable foundation type(s).

2.0 SITE DESCRIPTION

The site is located at 356 Cudgen Road, Cudgen and comprises Lots 706, 708 to 710 on
DP1000580, Lot 1 on DP267742 and Lot 1 on DP578963 in the Parish of Cudgen. The site is
bounded to the north, east, south and south-west by other rural farm land, and to the north-west by
a melaleuca station (refer Drawing 1). The Pacific Highway/Murwillumbah overpass exit is located
immediately north-west of the site boundary. The site has a plan area of approximately 120
hectares, and at the time of the field work, was covered with mature sugarcane crops and cleared
cane fields.

Ground surface levels, as indicated on the survey plan supplied by the client, vary between
approximately 0.4m and 1.4m AHD. At the time of the field work, the variafion in ground surface
levels was not obvious due to the presence of the sugarcane.

Report on Preliminary Geotechnical and Acid Sulfate Soils Investigation Profect 33579
Proposed Bay Lobster Aquaculture Project, 355 Cudgen Road, Cudgen, NSW 3 September 2004
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3.0 GEOLOGY

Reference to the Geological Survey of Queensland’s 1:250,000 Tweed Heads Sheet indicates the
site may be underlain by Quaternary Alluvium typically comprising “river gravels, alluvium, sand and
clay”.

Reference to the Soil Conservation Service of New South Wales' Acid Sulphate Risk Maps, Cudgen
and Tweed Heads, indicates the site to be located within an area of high probability of occurrence of
ASS material within the soil profile and in an environment where deposition has been suitable for the
formation of ASS materials.

4.0 FIELD WORK METHODS

The field work was undertaken between 11 and 25 August 2004 and comprised the drilling of ten
test bores (designated Bores 1 to 10) and four CPTs (designated CPTs 11 to 14). The test locations
are indicated on Drawing 1 attached and were measured using a hand-held Garmin GPS72.

The test bores were undertaken using a trailer-mounted drilling rig with 100mm diameter solid flight
augers. The bores were drilled to maximum depths of 4m with disturbed samples generally
recovered at 0.5m depth intervals for visual and tactile assessment, ASS screening tests and for
geotechnical testing. Samples intended for ASS testing were double-wrapped in zip-lock bags and
plastic, and kept on ice for transfer to the laboratory. ‘

In the CPT test, a 35mm diameter cone with a following 135mm long friction sleeve is attached to
rods of the same diameter and pushed continuously into the soil by hydraulic thrust provided by
DP’s specialist in-house ballasted cone truck. Strain gauges in the cone and sleeve measure
resistance to penetration, and the results are displayed on a digital monitor and stored on computer
disk for later plotiing.

All field work was undertaken in the presence of an experienced geotechnical engineer who set out
the test locations, supervised the drilling and testing, recovered disturbed samples, prepared
descriptive logs of the materials encountered, operated the CPT computer, processed the test
results (inciuding inferred strata descriptions), dipped the test holes on completion, and conducted
the field screening tests.

5.0 FIELD WORK RESULTS

The subsurface conditions encountered in the bores and inferred in the CPTs are described in the
test report sheets in Appendix A together with general notes which define the descriptive terms and
classification methods used.

In summary, the subsurface conditions comprised ‘sand, silty sand, and gravelly sand’ underiain
by ‘clayey silt/silty clay’ at depth, as further described below:

Report on Preliminaty Geotechnical and Acid Suifate Soils Investigafion Project 33679
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D Sand and Silty Sand — Encountered from ground level in all bores and inferred in all CPTs,

the sand and siity sand was observed to be fine to medium grained and brown and grey.
This was inferred from the CPTs to be loose to medium dense near the surface, grading to
loose and very loose below 0.3m to 0.75m depth. The very loose to loose sand was inferred
to increase in relative density to medium dense below 3.5m to 5.3m depth, and gradually
increasing to dense or interbedded medium dense and dense.

. Gravelly Sand — Underlying the sand and silty sand, gravelly sand was generally inferred in
the CPTs below depths of approximately 8.5m to 9.5m. The gravelly sand was inferred to be
dense and very dense, locally medium dense, and was inferred to depths of between
approximately 16.6m and 18.5m depth in CPTs 12 to 14. CPT 11 refused in the gravelly
sand at a depth of 11.02m.

. Clayey Silt/Silty Clay - Inferred beneath the gravelly sand in CPTs 12 to 14, clayey silt/silty
clay was encounterad to the termination depths of CPTs 12 to 14 at between 20m and 25m
depth. The clayey silt/silty clay was inferred to be of firm to stiff strength consistency.

Free groundwater was encountered in all the test bores on completion of drilling and in CPT 14 on
withdrawal of the rods at depths of between 0.8m and 1.05m corresponding to RL 0.0m to RL -0.3m.
At should be noted, however, that groundwater levels are affected by climatic conditions and soil
permeability and will therefore vary with time.

6.0 LABORATORY TESTING

Laboratory testing comprised particle size distribution tests, ASS field screening tests and analytical
Chromium Suite tests. Detailed report sheets are attached in Appendix B and the results are
summarised and discussed in the following subsections.

6.1 Geotechnical Laboratory Tests

Geotechnical laboratory testing comprised particle size distribution tests, by wet sieve analysis, on
eight samples of sand recovered from the test bores The results are summarised in Table 1 below:

Table 1 - Summary of Particle Size Distribution

Bore Depth Description Gravel Fraction 8and Fraction Fines
Location {m) {2mm to 60mm) (60pm to 2mm) {<60um)
1 0.4-0.5 Silty sand 0 58 42
1 1.4-1.5 Slightly silty sand 0 84 16
4 0.9-1.0 Slightly silty sand 0 84 16
4 2.9-3.0 Sand with some silt 0 94 6
8 0.4-0.5 Sand with some silt 1] 90 10
6 24-25 Sand with a trace of silt 0 96 4
9 0.9-1.0 Sand with some silt 0 90 10
9 1.9-2.0 Sand with some silt 0 93 7

The results indicate the samples tested to be predominantly sand with varying silt content.
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6.2 ASS Testing

Soil testing for ASS was carried out with reference to the QASSIT Guidelines'. Initially eighty
samples from the bores were screened by measurement of pH after the addition of distilled water
(pHe) and peroxide (pHrox). Based on the results of the screening tests, selected samples were
subjected to more rigorous Chromium Suite analytical testing.

The results of the screening tests (pHr and pHrox) are presented in Table 2 below, along with a
summary of the results of Chromium Suite testing. The complete analytical results are attached in
Appendix B, together with ‘Chain of Custody Documentation’.

Table 2 — Results of Field Screening and Chemical Laboratory Testing

Denth Sampl Field Screening Test Results Chromium Suite Test Results (%S)
(erﬁ) Des?:':i.gtieon Reaction g';':un;ilg:: A.l;tljl.t?all R::?(Ilri‘leyd cal.:::adted A:::ty
pHe | pHrox | ApH {1.234)* Sulfur Acldity Neutrali§|ng
F (Ser ) Capacity
(TAA) (NASS) {ANC)
Bore 1
0.4-0.5 Sand 6.8 33 35 1 - 5 - - -
0.9-1.0 Sand 6.2 4.0 2.2 1 - - - & -
1.4-1.5 Sand 6.1 2.2 3.9 3F - - = 5 -
1.9-2.0 Sand 6.7 1.9 4.8 3F - - s 5 .
24-25 Sand 7.5 2.0 55 3F - - s 5 .
2.9-3.0 Sand 6.7 2.0 47 3F - - - = .
3.4-3.5 Sand 7.0 2.1 49 3F - - - = _
3.9-4.0 Sand 59 | 241 338 3F . : 5 - e
Bore 2
0.4-0.5 Silty Sand 67 | .42 25 1 - - 5 = .
0.9-1.0 Silty Sand 73 2.3 5.0 2F - 5 = - R
1.4-1.5 Silty Sand 7.0 2.1 4.9 3F - - S & -
1.9-2.0 Silty Sand 8.3 2.0 6.3 3F - - S - R
24-25 Silty Sand 8.8 2.0 6.3 3F - - - - R
2.9-3.0 Silty Sand 7.1 2.0 5.1 3F - s = - R
3.4-3.5 Silly Sand 9.0 2.0 7.0 3F - 5 = - R
3.9-4.0 Silty Sand 9.0 2.1 6.9 3F - 5 - - -
Bore 3
0.4-0.5 Silty Sand 4.6 25 21 2F 0.10 0.05 ND ND 0.15
0.9-1.0 Silty Sand 41 21 20 2F S - - - R
14-15 Silty Sand 56 | 22 34 3F - s = - B
1.9-2.0 Silty Sand 4.9 24 25 4F B - N - -
2.4-25 Silty Sand 6.7 214 4.6 AF - N _ N B
2.9-3.0 Silty Sand 66 | 20 4.6 3F - = s - R
3.4-3.5 Silty Sand 7.4 2.1 5.3 4F - 5 - . _
3.9-4.0 Silty Sand 7.8 21 57 4F R R _ R _

' Ahern, C R, Ahern, M R, and Powell, B, "Guidelines for Sampling and Analysis of Lowland Acid Suifate Soils (ASS) in Queensland
1998", QASSIT, Department of Natural Resources, Respurces Sciences Centrs, Indooroopilly, October 1998.
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Table 2 - Results of Field Screening and Chemical Laboratory Testing (cont)
Field Screening Test Results Chromium Suite Test Results (%S}
Depth Sample ] Chromium Total Retained Calculated Net
(m) Description Reaction | ©o cible Actual Acidity Aclfl . Acidity
pHe | pHeex | ApH {1 ,i.i«t) * Sulfur Acidity N::utrah_smg
{Scr } apacity
(TAA) {NASS) {ANC)
Bote 4
04-0.5 Sand 4.7 32 25 2F - - - - -
0.9-1.0 Sand 5.4 24 3.0 2F - - - -
1.4-1.5 Sand 6.5 1.9 4.6 4F = - - - -
1.9-2.0 Sand 6.2 1.9 4.3 3F 0.25 <0.02 ND ND 0.25
24-25 Sand 7.0 19 5.1 4F 0.25 <0.02 ND ND 0.25
2.9-3.0 Sand 6.8 19 49 4F - - & - -
3.4-3.5 Sand 7.2 20 52 3F - - - - -
3.9-4.0 Sand 7.1 2.0 5.1 3F 0.14 <0.02 ND ND 0.14
Bore 5
04-0.5 Silty Sand 5.3 2.8 25 1F - = - - -
0.9-1.0 Silty Sand 6.4 1.8 3.6 2F 0.03 <0.02 ND ND 0.27
14-1.5 Silty Sand 6.2 2.1 4.1 3F - - - - -
1.9-2.0 Silty Sand 6.2 2.1 4.1 3F - - - -
24-2.5 Silty Sand 6.8 2.0 4.8 4F - - 5 - -
2.9-3.0 Silty Sand 6.7 2.0 4.7 3F - - - - -
34-35 Silty Sand 8.7 2.0 4.7 AF - - - - -
3.9-4.0 Silty Sand 7.2 23 4.9 4F & 5 5 - _
Bore 6
0.4-0.5 Sand 6.8 3.9 29 1F - - - - .
0.9-1.0 Sand 66 | 25 4.1 1F - - - - -
1.4-1.5 Sand 6.8 2.0 4.8 1F - = - - -
1.9-2.0 Sand 78 2.1 5.7 2F - - - - -
24-2.5 Sand 7.5 2.4 5.1 3IF - = - - -
2.9-3.0 Sand 7.6 23 5.3 4F - - - - -
34-3.5 Sand 7.4 2.8 46 4F - - - - &
3.94.0 Sand 7.8 2.7 5.2 4F - = & - -
Bore 7
0.4-0.5 Silty Sand 57 2.5 3.2 1 - - - - -
0.9-1.0 Silty Sand 6.4 2.6 3.8 4F - - - - -
1.4-1.5 Siity Sand 6.6 1.8 4.8 3F 0.25 0.02 ND ND 0.27
1.9-2.0 Silty Sand 6.6 2.0 4.6 4F - - - - -
2.4-2.5 Siity Sand 6.8 2.0 4.8 2F - = 5 = -
2,9-3.0 Silty Sand 7.2 1.2 5.3 3F 0.20 <0.02 ND ND 0.20
3.4-3.5 Silty Sand 7.0 2.0 5.0 AF . - R . _
3.9-4.0 Silty Sand 6.8 2.0 4.8 4F - - - -
Bore 8
0.4-056 Silty Sand 5.6 3.3 2.9 1 o - - -
0.9-1.0 Silty Sand 5.6 31 2.5 1 - - - - -
1.4-15 Silty Sand 5.8 19 39 2F o o o 0
1.9-20 Silty Sand 6.2 2.0 4.2 2F o - -
2.4-25 Silty Sand 6.2 21 4.1 3F - - = -
2.9-3.0 Silty Sand 6.5 21 4.4 4F - - - - -
3.4-3.5 Silty Sand 6.3 21 4.2 4F - s - .
3.9-4.0 Silty Sand 6.2 2.1 4.1 4F - - - -
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Table 2 - Results of Field Screening and Chemical Laboratory Testing {conf)
Denth Sample Field Screening Test Resulfs Ch:":'t';ilum S:lt&:::t Res(;.lallt:ugl:esd)
("':) Description Reaction ?22];::2;;;: Actual Acidity Acid A::::t
PHe | PHrox | ApH 1.23.4)* Sulfur Acidity Noutralielsing o
F** (Ser ) Capacity
(TAA) (NASS) (ANC)
Bore 9
0.4-0.5 Sand 5.4 29 2.5 1F - - 5 & 5
0.9-1.0 Sand 5.9 2.2 3.7 2F - - 5 5 -
1415 Sand 4.4 1.9 25 3F - - - = -
1.8-2.0 Sand 6.1 241 35 4F - S 5 - -
2425 Sand 6.3 2.0 43 4F - - - 5 -
2.9-3.0 Sand 4.0 2.2 1.8 4F - - S = 5
3.4-35 Sand 6.2 2.0 4.2 4F 0.15 <0.02 ND ND 0.15
3.9-4.0 Sand 6.5 2.0 4.5 4F - s 5 . .
Bore 10
0.4-05 Silty Sand 6.3 2.6 3.7 1F <0.02 <0.02 ND ND <0.02
0.91.0 Silty Sand 6.5 1.8 4.7 3F 0.18 <0.02 ND ND 0.18
1.4-1.5 Silty Sand 6.6 1.8 4.8 4F - - S 5 -
1.9-2.0 Silty Sand 6.5 2.0 4.5 3F 5 - - - -
24-2.5 Silty Sand 6.9 2.0 4.9 4F - - - - R
2.9-3.0 Silty Sand 8.7 2.0 4.7 4F 5 5 o R -
3.4-35 Silty Sand 8.0 2.6 5.4 2F = 5 - - -
3.94.0 Silty Sand 7.2 2.7 4.5 4F - - = = -
Notes:

-

1 - denotes slight effervescence; 2 — denctes moderate reaction; 3 — denotes vigorous reaction; 4 — denoles very strong
effervescence accompanied by escape of gas/heat

> F — indicates a bubbly/frothy reaction (organics)

ND — not determined

7.0 PROPOSED DEVELOPMENT

At the time of reporting, it was understood that the proposed layout of the development had not
been finalised and that an additional two stages may be undertaken. It was also understood from
the client’s brief that Stage 1 of the aquaculture facility site may comprise:

. 75,000 square metres of greenhouse style buildings;

. a 2,000 square metre processing building of possible concrete tilt panel construction;
. a small office building and amenities block; and

. internal roads and carparking pavements,

It is understood that approximately 2m to 2.5m of filling is required to raise the site to RL 2.6m for
flood reasons, with the construction of an additional perimeter flood bund to RL 3.7m. It is further
understood that the filling is proposed to be won from site by excavating subsurface materials in the
vicinity of the test bores (refer Drawing 1).

No structural loadings were provided at the time of reporting.
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8.0 COMMENTS

8.1 Appreciation of Ground Conditions

The results of the preliminary geotechnical and ASS investigation indicate the subsurface conditions
to generally comprise sandy soils which are very loose to loose in approximately the upper 3.5m to
5.5m and contain ASS. The groundwater was encountered at approximately 0.8m to 1.05m depth
below present ground surface levels (ie. RL 0.0 m to RL -0.2m).

These conditions pose the following potential problems for development at this site:

. Potential for upper level footings to undergo excessively high settlement in the very loose to
loose sands.

. The predominantly sand material may unravel during trafficking and may require the use of
track-mounted equipment or an imported coarse granular bridging layer.

. The presence of very loose sands af shallow depth close to and below the water table would
make trafficability and support of heavy equipment difficult within excavations unless drag-
line equipment or equivalent was utilised.

. The predominantly sandy material proposed to be used in bund construction is relatively
" permeable.

. The presence of ASS, which when exposed by excavation, will require treatment prior to
disposal off-site or re-use as engineered filling on site.

The above points are discussed in the sections below.

8.2 Pond Excavation

It is understood that excavation up to approximately 1m depth is proposed at the south-eastern
corner of the site to win material for engineered filling beneath the proposed aquacuiture facility.
Excavation of the generally sandy materials should be readily achieved using hydraulic equipment;
however, the presence of a shallow groundwater table may cause trafficability problems, requiring
the use of tracked vehicles or a dragline.

8.3 Acid Sulfate Soils

8.3.1 Criteria for Evaluation of Test Data

The criteria on which the results of screening tests (pHe and pHrox) were assessed as indicative of
possible actual acid sulphate soils (AASS) or potential acid sulphate soils (PASS) were based on
the QASSIT Guidelines as follows:
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. pHe <4 indicates oxidation has occurred in the past and that AASS is present. The screening

test results were at or above pH 4.0.

. PHrox <3, plus a pHrox reading at least one pH unit below pHg, plus a strong reaction with
peroxide, strongly indicates the presence of PASS. This condition was encountered in
seventy-three of the eighty samples, generally at or below approximately 0.5m depth.

The above criteria were used to select samples for quantitative laboratory analysis of ASS by the
Chromium Suite of tests. In addition, samples with the lowest pHeox were generally selected for
analytical testing.

The action criterion from the Chromium Suite of tests which triggers a requirement for ASS
disturbance to be managed, was derived from the Soil Management Guidelines® and the Laboratory
Methods Guidelines 2003 as follows:

. net acidity = (SCR + TAA + NASS ~ ANC) of greater than or equal to 0.03% Sulfur for sand
and clay soils.

The above threshold is for greater than 1,000 tonnes of soil to be disturbed.

The action criterion was exceeded in nine out of the ten samples submitted for Chromium Suite
testing. It is thus concluded that a management plan is required to reduce the risk of environmental
impact from oxidation of PASS during excavation and placement of filling for raising the site and
flood mitigation works.

8.3.2 Presence of ASS

The results of limited Chromium Suite testing and comparison with the action plan criteria indicate
that AASS are present at the site. The results of the tests indicate a variation in net acidity from
<0.02% to 0.27% Sulfur. Based on limited tests conducted at random depths within the top 4m of
sand, it is suggested that spoil excavated from the site and sand batters exposed on cuts above the
water table, will require to be neutralised at a rate of 12kg of lime per tonne. Assuming an overall
placed density of approximately 1.5 to 1.7 tonnes/m?, this equates to a lime application rate of up to
approximately 18 to 21 kg/m®,

It should be noted that the ASS investigation is preliminary and that further sampling, screening and
testing is required (with reference to QASSIT Guidelines) to confirm liming rates and management
procedures.

2 Dear, S E, Moore, N G, Dobos, S K, Watiing, K M, and Ahern, C R, “Soil Management Guidelines” in "Queensiand Acid
Sulfate Soil Technical Manual’, Department of Natural Resources and Mines, Indooroopilly, November 2002.

? Ahern, C R, Sullivan, L A, and McEinea, A E “Laboratory Methods Guidelines 2003 — Acid Sulfate Soils” in "Queensiand Acid Sulfate
Soil Technical Manual”, Department of Natural Resources and Mines, Indooroopilly, August 2003.
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8.4 Filling Procedures

It is understood that the ground surface level beneath the propose aquaculture facility is to be raised
from the existing variable level (RL 0.6m to RL 1.0m) to approximately RL2.6m AHD. Thus the
existing surface is to be raised by up to 2m using sand won from site.

Approved sand filling from the borrow area should be placed in layers not exceeding 300mm ‘loose’
thickness, with each layer compacted to a minimum density index of at least 75% to 80%. This is in
order to minimise settlement of the filling during subsequent loading from structures and footings.

It is recommended that full-time ‘Level 1' testing supervision be provided for all filling, in accordance
with AS 3798-1996*, where the filling is to be subjected to shallow footing loads.

Due to the presence of loose sands beneath the site, it should be recognised that some settlement
will be induced in the foundation soil due to placement of filling and again once structural loads are
placed on the filling. If the amount of such settlement is not tolerable, then either the subgrade
ground should be densified (refer Section 8.7 below) or else the structures supported on piles
bearing below the loose sands on medium dense or dense sands.

It is recommended that the base of any pad or strip footing excavation be finished by hand tools and
compacted by either rammer, plate vibrator or other appropriate hand-guided equipment to negate
the loosening and unravelling effects of the earthmoving machinery, such as excavator/backhoce
bucket teeth.

Any additional filling brought on site to raise levels and supplement the existing reworked filling
should be inspected by a geotechnical engineer for consistency with the assumptions made in this
report. Any imported filling must also be sampled and tested to verify the presence of any ASS and
requirements for additional liming (if required).

8.5 Flood Retention

It is understood that flood retention bunds are proposed to be constructed around the aquaculture
facility to prevent inundation under flood conditions. Information relating to potential flood levels and
flood regression rates was not provided for the preparation of this preliminary report.

It is therefore difficult to be quantitative about bund seepage. It should be recognised, however, that
the on-site sand soils (both borrow and foundation soils) are likely to exhibit relatively high
permeability of approximately 10°m/s to 10°m/s. This is based on a very approximate empirical
approach based on particle size distributions. For the optimistic (lowest) permeability of this
estimated range, a 1m high bund with a 1m wide crest would be anticipated to have a full head of
flood water seep through in only a day or so. Similarly, for a 3m head and 3m wide crest, the
seepage fime would increase to about 10 days. These times would decrease one hundred fold,
however, for permeabilities at the highest end of the estimated range.

4 Australian Standard AS 3798-1996 “Guidelines on Earthworks for Commercial and Residential Developments’,
Standards Association of Australia.
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It follows that, for a protective bund built of such sand, the crest width would have to be very large to
withstand seepage from even a short duration and low flood head against it.

If a suitable bund wall is to be constructed to retain flooding, it would probably be more cost effective
to import clay from elsewhere, for either complete bund construction or to use as a central clay cut-
off zone. A relatively deep clay cut-off trench, however, would also require to be included, in order to
prevent water from seeping beneath the bund.

As an alternative to constructing a surrounding perimeter bund, it is suggested that consideration be
given to raising the complete work area to RL 3.7m.

8.6 Upper Level Footings and Settlement Estimates

It is understood that proposed footings being considered for the facility are lightly loaded pad and/or
strip footings and on grade slabs founded in the engineered fill. The choice of footing option will
depend upon what is considered to be acceptable in terms of settlements due to the applied working
loads and the depth and varying density of the foundation soils.

On the basis of the above comments, it is suggested that maximum allowable bearing pressures for
upper level footings founded in engineered filling placed under ‘Level 1’ testing and supervision be
designed for the following:

. 150kPa for strips, pads and thickened edge beams or slab thickenings; and
. 20kPa for slab panels.

The abave is subject to site preparation being undertaken in accordance with Section 8.4 above and
the settiement estimates discussed below being acceptable.

Elastic settlement estimates were calculated using an in-house program, T-REX, which models
flexible loadings on a fully flexible multi-layered foundation. Subsequent adjustment for fully rigid
load applications were performed (where appropriate) by hand calculations using standard theory,
generally based on 80% of the flexible load at the centre of the footing.

It should be noted that settlement estimates for footings founded in filling are highly dependent on
the quality of the filling materials and any variation in compaction within the filling with respect to
depth and areal extent. It is strongly recommended that fuli-time ‘Leve! 1° testing and supervision be
undertaken during fifl placement (in accordance with AS 3798-1996), in order to minimise the risk of
differential settlement occurring over and above that generally estimated.

Due to the variability in thickness of the very loose to loose sand beneath the proposed fill platform
(from approximately 3.5m thick to 5.3m thick), there is a potential for differential and tilting settle-
ments,

The results of total settlement estimates are summarised in Table 3 below for rigid pads and flexible
strip and flexible slab panels, for founding in ‘controlied’ engineered filling under various loadings,
and assuming the very loose to loose sands are left in their present state of density. Some
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settlement will, of course, be incurred due to loading imposed by placement of filling, but this occur
relatively quickly and be complete prior to footing construction.

Table 3 — Summary of Elastic Settlement Estimates

Load Application Total Settlement (mm)
Slab Panel (20m by 5m), loaded to 20kPa 51010
Long strip footing, 0.5m wide, loaded to 150kPa (ie. 75kN/m) 10to 15
Long strip footing, 0.5m wide, loaded to 10kPa {ie. SkN/m) <5
Long sirip footing, 0.5m wide, loaded to 20kPa (ie. 10kN/m) 510 10
Rigid pad, 1m by 1m, loaded to 150kPa (ie. 150kN column load) 10to 15
Rigid pad, 2m by 2m, loaded to 150kPa (ie. 600kN column load) 2510 30

8.7  Ground Improvement

Should the settlement estimates in Section 8.6 above prove unfavourable, then options for reducing
settlement of the underlying very loose to loose sands may include the following:

. pre-loading the foundation soils by placement of additional temporary fill at least equivalent in
load to the applied load from the structures;

) compaction of the foundation soils by dynamic impact roller;

. dynamic consolidation of the foundation soils by application of a heavy weight dropped from a
crane in a series of grids across the site.

‘Of these, the most cost effective may prove to be the use of an impact or “square” roller, provided
by specialist contractors such as Broons or Landpac. As this is specialist equipment, the suppliers
should be approached directly for applicability and performance at this site. It is claimed, however,
by such suppliers, that significant improvement can be obtained in loose sands to depths of “at least
2m”.

8.8 Pavements

It is understood that filling at the site will be undertaken under ‘Lavel 1" testing and supervision, and
at this stage, the proposed filling material is to be sand won from site. Based on experience and
published data, soaked subgrade California bearing ratio (CBR) values for sand are likely to be in
excess of 10%. For preliminary design purposes, it is therefore suggested that a subgrade CBR
value of 10% be adopted. This suggested design value is dependent upon the provision and
maintenance of adequate surface and subsurface drainage, particularly where pavements abut
irrigated landscaped or garden areas.

DOUGLAS PARTNERS PTY LTD Reviewed by:

Chris Bell Ken Boddie

Associate Principal
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TEST BORE REPORT

BORE No: 1
CLIENT: AUSTRALIAN FRESH CORPORATION PTY LTD PROJECT No: 33579 DATE: 11 August 04
PROJECT: BAY LOBSTER AQUACULTURE PROJECT SURFACE LLEVEL: 0.8m* SHEET 1 OF 1
LOCATION: 355 CUDGEN ROAD, CUDGEN DIP OF HOLE: 90° AZIMUTH: --
Depth Sampling & In Situ Testing
Description of Strata @ Test Resuits ® ES
(m) S Depth (m) S
L= Comments o2
TOPSOIL - relatively loose, brown, silty, fine grained m
0.15~sand :
SAND - relatively loose, light brown, slightly silty, fine
grained sand
04
b a5
A 0.9
1 . 1.0
- becoming grey
1.4
L 1.5
A
|, 20
24
& 25
29
15 & 3.0
34
) 35
g 3.9
L+ 40 il A 40
TEST BORE DISCONTINUED AT 4.0m '
RIG: Gemco HS7 DRILLER: Mapstone LOGGED: SAR CASING: not used
TYPE OF BORING: 100mm dia. solid flight auger
WATER OBSERVATIONS: Free groundwater observed at 0.9m depth
REMARKS: 551938E, 6873072N
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample PL Pointload slnangll_l 15{50)} MPa Initials:
2 G b e (/)] Douglas Partners
pp_Packe! panslrometer kPa) V_ Shoar vane (KPa) Dale: Geolechnies - Environment - Groundwater
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TEST BORE REPORT

BORE No: 2
CLIENT: AUSTRALIAN FRESH CORPORATION PTY LTD PROJECT No: 33579 DATE: 11 August 04
PROJECT: BAY LOBSTER AQUACULTURE PROJECT SURFACE LEVEL: 0.7m" SHEET 1 OF 1
LOCATION: 355 CUDGEN ROAD, CUDGEN DIP OF HOLE: 90° AZIMUTH: --
Depth Sampling & In Situ Testing e
Description of Strata ] D Test %esu“s gn\d
apth {m
(m = P Comments oF
SILTY SAND - relatively loose, light yellow-brown and B
grey-brown silty, fine grained sand with a trace of clay AT
IRl
.|.|.|_ A 04
1
gyl
T 0.8
P O Ll A 10
SILTY SAND - relatively loose, grey, silty, fine grained  |.}.1.
sand g o
g
Al
NEN] A 14
T '8
I
oy
Tl 19
2 AR 20
Il
L
SUa
||| A 24
e 28
gl
A
T 28
o T 30
T
ey ae
1A 35
s
T
gy
QR 39
- 4.0 Lot 40
TEST BORE DISCONTINUED AT 4.0m
RIG: Gemco HS7 DRILLER: Mapstone LOGGED: SAR CASING: not used
TYPE OF BORING: 100mm dia. solid flight auger
WATER OBSERVATIONS: Free groundwater observed at 1.0m depth
REMARKS: 551926E, 6873216N
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Augsr sample PL Point load slfsngl}] 1s{50) MPa Initials:
2 e e ([)] Douglas Partners
PP Pockel penelrometer (kPa) V__ Shear vane (kPa) ol Gealechnics - Environmen - Groundwaler

HMC Environmental Consulting Pty Ltd
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TEST BORE REPORT

BORE No: 3
CLIENT: AUSTRALIAN FRESH CORPORATION PTY LTD PROJECT No: 33579 DATE: 11 August 04
PROJECT: BAY LOBSTER AQUACULTURE PROJECT SURFACE LEVEL: 0.8m* SHEET 1 OF 1
LOCATION: 355 GUDGEN ROAD, CUDGEN DIP OF HOLE: 90° AZIMUTH: --
Depth Sampling & In Situ Testing
Description of Strata @ Test Results o
(m) & Depth (m) & gd
L Comments O
SILTY SAND - relatively loose, yellow-brown and I
grey-hrown, silty, fine grained sand with a trace of clay _I- I I
Lo
O 14 —-A 0.4
1 o0
gaN!
11
T 09
g 1A 10
__________________________ ol
" SILTY SAND - relatively loose, grey-brown, silty, fine el
grained sand with some clay i
I-1+1 1.4
A
i1 15
I+
s
el
500 19
=*3 gRg! A 2.0
I-1-1
I-1+1
111
141 A 24
o 25
i
T
guN 29
B LA 3.0
T
A1l
) 34
T A
i *
T
T
HRR! 3.9
e 40 iyl A 4.0
TEST BORE DISCONTINUED AT 4.6m :
RIG: Gemco HS7 DRILLER: Mapstone LOGGED: sar CASING: not used
TYPE OF BORING: 100mm dia. solid flight auger
WATER OBSERVATIONS: Free groundwater observed at 0.9m depth.
REMARKS: 552101E, 6873123N
SAMPLING & IN SITU TESTING LEGEND GHEGKED
A Auger sampls PL Peint load slranglr! Is(50) MPa Initials:
L (P (/)] Douglas Partners
pp_Pockel panolrometar («Pa) V_shear vano (kPa) Dete: Geotechnics - Envitanment - Groundwaler

HMC Environmental Consulting Pty Ltd
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TEST BORE REPORT

BORE No: 4
CLIENT: AUSTRALIAN FRESH CORPORATION PTY LTD PROJECT No: 33579 DATE: 11 August 04
PROJECT: BAY LOBSTER AQUACULTURE PROJECT SURFACE LEVEL: 0.9m* SHEET 1 OF 1
LOCATION: 355 CUDGEN ROAD, CUDGEN DIP OF HOLE: 90° AZIMUTH: --
Sampling & In Situ Testing
Depth S
Description of Strata g Depth (m) Test R;esults gi
epth (m
- i ¥ Comments ¢
TOPSOIL - relatively loose, brown, silty, fine grained w
sand
02 SAND - relatively loose, yellow-brown with
orange-brown mottling, slightly silty, fine grained sand o
& 05
F1 1.0 L (113
| SAND - grey-brown, fine grained sand with some silt ’
1.4
Lo 15
1.9
L, A 20
24
Ll 25
29
Lo & 3.0
34
& 35
R Iy 39
4 4.0 40
TEST BORE DISCONTINUED AT 4.0m
RIG: Gemco HS7 DRILLER: Mapstone LOGGED: sArR CASING: noiused
TYPE QF BORING: 100mm dia. solid flight auger
WATER OBSERVATIONS: Free groundwater observed al 0.9m depth.
REMARKS: 552438, 6873590N
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sampla PL Poin load slrengll'_v 1s{50) MPa \nitials:
s e (/)] Douglas Partners
pp_Packel penetrometer (kPa) V__Shoar vane (xPa) Date: Geolechnics - Environmen! - Groundwater

HMC Environmental Consulting Pty Ltd
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TEST BORE REPORT

BORE No: 5
CLIENT: AUSTRALIAN FRESH CORPORATION PTY LTD PROJECT No: 33579 DATE: 11 August 04
PROJECT: BAY LOBSTER AQUACULTURE PROJECT SURFACE LEVEL: 0.8m* SHEET 1 OF 1
LOCATION: 355 CUDGEN ROAD, CUDGEN DIP OF HOLE: 90° AZIMUTH: --
S Sampling & In Situ Testing
Description of Strata g Test Results ® ®
(m}) = Depth (m}) & Q9
= Comments o
SILTY SAND - relatively loose, yellow-brown and T
grey-brown, silty, fine grained sand with some clay HE
T o
T 0.5
i
(i
gaN! 0.8
» . ‘ T 1.0
- becoming grey-brown with a trace to some clay T
B
b
A ke
i 15
A0
gy
T 19
2 LS 20
T
|
A1 29
o S 20
g
g
11
20 34
| 35
A
gy
11
ARl e 39
4 4.0 S 40
TEST BORE DISCONTINUED AT 4.0m
RIG: Gemco HS7 DRILLER:Mapstone LOGGED: SAR CASING: not used
TYPE OF BORING: 100mm dia. solid flight auger
WATER OBSERVATIONS: Free groundwater observed at 1.0m depth
REMARKS: 552308E, 6873100N
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sampla PL Point load slrenglr} 1s{50) MPa Initials:
Nt ) =t {{)] Douglas Partners
BP_Pocket penatiomaler (kPa) VI Siiosivanal (k) Date: Geolechnics - Environment - Groundwater

HMC Environmental Consulting Pty Ltd
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BORE No: 6
CLIENT: AUSTRALIAN FRESH CORPORATION PTY LTD PROJECT No: 33579 DATE: 11 August 04
PROJECT: BAY LOBSTER AQUACULTURE PROJECT SURFACE LEVEL: 0.6m* SHEET 1 OF 1
LOCATION: 355 CUDGEN ROAD, CUDGEN DIP OF HOLE: 90° AZIMUTH: -

Depth Sampling & In Situ Testing
Description of Strata 3 Depth (m) Test R;esulls o o\"
m = epth (m S d
(m) [ Comments o¢
SAND - relatively loose, yellow-brown with
orange-brown mottling, fine grained sand with some
silt
04
A 0.5
0 o m————————————— ——————— 0.9
» SAND - relatively loose, grey-brown, fine grained sand A a0
with a frace of silt :
14
A 15
19
L, Gl 2.0
24
A 25
29
Ls £ 3.0
34
& 35
39
L4 40 Ll 4.0
“| TEST BORE DISCONTINUED AT 4.0m ’
RIG: Gemco HS7 DRILLER:mapstone LOGGED: sAR CASING: not used

TYPE OF BORING: 100mm dia. solid flight auger

WATER OBSERVATIONS: Free groundwater obsarved at 0.8m depth

REMARKS: 552452E, 6872964N

SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample PL Puoint load strangth Is(50) MPa Inilials:
B Bulk sample §  Standard penelration les! N
C  Core drilling U, Tube sample {x mm dia.)
pp Pocket penalromalsr (kPa) V  Shear vane (kPa) Date:

(/)] Douglas Partners

Geotechnies « Environment - Groundwater

HMC Environmental Consulting Pty Ltd
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TEST BORE REPORT

BORE No: 7
CLIENT: AUSTRALIAN FRESH CORPORATION PTY LTD PROJECT No: 33579 DATE: 11 August 04
PROJECT: BAY LOBSTER AQUACULTURE PROJECT SURFACE LEVEL: 0.8m* SHEET 1 OF 1
LOCATION: 355 CUDGEN ROAD, CUDGEN DIP OF HOLE: 90° AZIMUTH: --
Depth Sampling & In Situ Testing
Description of Strata g Test Resulis o ES
{m} & Depth (m) & 3¢
Ly Comments o2
TOPSOIL - relatively loose, brown, silty, fine grained ,{Y
0.15}~sand AL
SILTY SAND - reiatively loose, yellow-brown with Aol
slight orange-brown mottling, silty, fine grained sand IH
C 0.4
A 05
Al
I
. A1
- becoming grey-brown ga o 0.9
T '
1 I 1.0
A
N
A
HLA 1.4
T A 15
N
T
gy
'|'|_’| A 1.9
[ Ton B
11
guNl
guy 24
A 25
gy
g
i ”o
L3 N I It A 3.0
A
gy
S
-1 34
g
1
1l vo
L4 40 A 40
“| TEST BORE DISCONTINUED AT 4.0m ’
RIG: Gemco HS7 DRILLER: Mapstone LOGGED: SAR CASING: not used
TYPE OF BORING: 100mm dia. solid flight auger .
WATER OBSERVATIONS: Free groundwater observed at 0.8m depth
REMARKS: 552454E, 6873291N
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample PL  Point load strength 1s{50) MPa Inilials:
Tt D ‘ (/)] Douglas Partners
pp_Pocket penslrometor {kPa) VIChost sanel (ES) Data: Geotechnics - Environment - Groundwater
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TEST BORE REPORT

BORE No: 8
CLIENT: AUSTRALIAN FRESH CORPORATION PTY LTDPROJECT No: 33579 DATE: 11 August 04
PROJECT: BAY LOBSTER AQUACULTURE PROJECT SURFACE LEVEL: 0.8m* SHEET 1 OF 1
LOCATION: 355 CUDGEN ROAD, CUDGEN DIP OF HOLE: 90° AZIMUTH: --
Deplh Sampling & In Situ Testing _
- Description of Strata § TS Test iesults g i
= Comments © 2
TOPSOIL - relatively loose, brown, silty, fine grained
sand
02 SILTY SAND - relatively loose, yellow-brown with NA
slight orange-brown mottling, silty, fine grained sand R o
S L
L
T
- becoming grey-brown Aol 08
L1 1A 1.0
Ry
T
1
Al 1.4
s 15
it
1
REH
& 1A 20
1
!
gay aa
it o B
1l
gRN 29
s LA 30
T
gy
i .
1A i
1 >
T
LI
-1 3.9
L a0 Ly A 40
TEST BORE DISCONTINUED AT 4.0m
RIG: Gemco HS7 DRILLER: Mapstone LLOGGED: SAR CASING: not used
TYPE OF BORING: 100mm dia. solid flight auger
WATER OBSERVATIONS: Free groundwater observed at 0.8m depth
REMARKS: 552438E, 6873590N
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sampla PL Point Ioad sirenglh Is{50) MPa nitiols:
- ) G (/)] Douglas Partners
pp_Pockst penslromeler (kPa) V__Shear vane (kPa) Dales Geolechnics - Environment - Groundwater

HMC Environmental Consulting Pty Ltd



GALES-KINGSCLIFF PTY LTD 3-160 SPECIALIST CONSULTANT STUDIES
Cudgen Lakes Sand Extraction Project Part 3 — Acid Sulfate Soils, Soil Contamination
Report No. 617/04 & Agricultural Suitability Assessment

TEST BORE REPORT

BORE No: 9
CLIENT: AUSTRALIAN FRESH CORPORATION PTY LTD PROJECT No: 33579 DATE: 11 August 04
PROJECT: BAY LOBSTER AQUACULTURE PROJECT SURFACE LEVEL: 1.0m* SHEET 1 OF 1
LOCATION: 355 CUDGEN ROAD, CUDGEN DIP OF HOLE: 90° AZIMUTH: -
Depth Sampling & In Situ Testing
Description of Strata o . Test Results o2
(m) & Depth (m) & 3]
[ Comments O
TOPSOIL - relatively loose, brown, silty, fine grained
0.15~3and
SAND - refatively loose, yellow-brown with
orange-brown mottling, fine grained sand with some
silt 04
0.5
- becoming grey-brown 09
L, 10
1.4
1.5
1.9
L, 2.0
24
25
2.9
|3 3.0
34
35
3.9
F4 4.0 40
TEST BORE DISCONTINUED AT 4.0m
RIG: Gemco HS? DRILLER: Mapstone LOGGED: SAR CASING: not used
TYPE OF BORING: 106mm dia. solid flight auger
WATER OBSERVATIONS: Free groundwater observed at 0.8m depth
REMARKS: 552597E, 6873446N
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample PL Point load slrengll_l 1s{50) MPa Initials:
2 Sy et (/)] Douglas Partners
pp_Pockel penstromeler (kPa) Vi Shass vane)(kie) el Geotechnics - Enviranment - Groundwater

HMC Environmental Consulting Pty Ltd
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BORE No: 10
CLIENT: AUSTRALIAN FRESH CORPORATION PTY LTD PROJECT No: 33579 DATE: 11 August 04
PROJECT: BAY LOBSTER AQUACULTURE PROJECT SURFACE LEVEL: 0.8m* SHEET 1 OF 1
LOCATION: 355 CUDGEN ROAD, CUDGEN DIP OF HOLE: 90° AZIMUTH: --

Sampling & In Situ Testing
Dapth 0]
Description of Strata [} Test Resuits o=
(m) |3 Depth (rm) & 38
L Comments 4
TOPSOIL - relatively loose, brown and orange-brown,
silty, fine grained sand
0.3 " o " e
SILTY SAND - refatively loose, grey, silty, fine grained  |.}.|| o
sand S I i
el 05
!
A0
i o
RERIIEY )
H1 S 1.0
L
bl
T
A 14
Co A
iy 15
T
gy
A1l
= 1.9
2 1A 2.0
11
gy
gas!
A1l 24
o A
!
gy
1 n 29
= I 3.0
gy
gy
A1
A1l A 34
guu!
i
Al 39
ka4 40 Ll A 40
TEST BORE DISCONTINUED AT 4.0m
RIG: Gemco HS7 DRILLER: Mapstone LOGGED: SARq CASING: not used
TYPE OF BORING: 100mm dia. solid flight auger
WATER OBSERVATIONS: Free groundwater observed at 0.9m depth
REMARKS: 552578E, 6873150N
SAMPLING & IN SITU TESTING LEGEND GHECKED
A Auger sample PL  Point load strength Is{50) MPa Inilials:
B Bulk samp S Standard penstralion test
e - (/)] Douglas Partners
pp  Pockel penatromater (kPa) V' Shear vane {kPa) Date: Geotechnics - Enviranmen! - Groundwater

HMC Environmental Consulting Pty Ltd



GALES-KINGSCLIFF PTY LTD 3-162 SPECIALIST CONSULTANT STUDIES
Cudgen Lakes Sand Extraction Project Part 3 — Acid Sulfate Soils, Soil Contamination
Report No. 617/04 & Agricultural Suitability Assessment

c 0 N E P E N ET RATI ON TEST PROJECT: Proposed Bay Lobster Aquaculture Projecl C PT 1 1
CLIENT: Australian Fresh Corporation Pty Lid DAL
H raflian
LOGCATION: 355 Cudgen Road, Cudgan DATE 2E/0BI04
PROJECT No: 33579 SURFACERL: 1.1m*
Cone Resistance Slesve Friction Friction Ratio
ge (MPa) 15 (kPa) Re (%)
o] 100 200 300 400 500 0 2 4 6 8 10
L 1 L 1 1 J g q 11 1 1| Deph
Seil Behaviour Type {m)
5’ SAND: loose ai surface grading medium °
é.’:.:.» dense sand with some silt
’
f = loose fram 6.7m depth 1
- very loose

T 2
} «loose
i Ls
J
‘B - medium dense
= 4
b

- dense

P
e A [~
3

ES

L SAND and GRAVELLY SAND: dense to .
3 very dense

End at }1.00m |ge = 61)6 1 152 "
12 12
13 13
1 4
1 15
16 1
i 17
18 1%
19 re
20 2

REMARKS: E551913m, N6874062m.
Hole collapse at 0.85m deplh, unable to record waler level.” Laval interpolaled from clisnt suppliad drawing

Date Flle: O/\Geotach prajectsi33579 KINGSCLIFF\Field\33579-11.GPS
Plotted! Cone ID: 402 Type: 2 Standard

Chacked ConePlot Varsion 5.8.0 ( ' Doug’as Partners

® 2003 Douglas Partners Pty Ltd . .
Geatechnics » Environment - Groundwaler
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CONE PENETRATION TEST PRQJECT: Proposed Bay Lobster Aquaculture Project CPT 1 2
Page 1 of 1
CLIENT: Australian Fresh Corporation Ply Lid .
LOCATIOM: 355 Cudgen Road, Cudgen DATE 25/08/04
PROJECT Neo: 33578 SURFACE RL: 0.7m"
Cone Resistance Sleeve Friction Friction Ratio
4, (MPa) f; (kPa) Ry (%)
0 100 200 300 400 500 0 2 4 6 8 W
1 1 1 1 I J . 1 111 Depth
Seil Behaviour Type {m}

19
¥

SAND: loose at surface grading medium
dense sand with some silt, loose from §.6m

- very loose from 0.8m

T
|
|
|
|

SILTY SAND and SAND: medium dense |

B e e i At
,

//
sl

e

-dense

A

- medium dense

-
PN et LAY
ha

8 k i
. ~ X - dense ” .
“? |- SAND and GRAVELLY SAND: very dense |~

10 » ¥ T 1
L _//"‘ -dense
® s

7] ; 1"

] {

- . - very dense

- dense
- very dense

|

- 1
|

|

|

At

s 7 A
{ 4
A
1% 15
ki
< 3
16 «;’) 18
< {
17 I'd b ”
~ 1
> L n 17.81
e SAND and SILTY SAND: medium dense
18 = grading loose r'e
s
'/ - 18.60
CLAYEY SILT/SILTY CLAY: firm to stiff
19 } ~ 19
H
‘ %
- Py oy n

REMARKS: E551921m, N8873416m.
Hole collapse at 1.15m depth, unable 1o record waler level.* Level interpolated from client supplied drawing

Dala File: O\Geotlach projects\33579 KINGSCLIFF\Field\33579-12.CP5
Plolted Cone ID: 402 Type: 2 Standard

(/)} Douglas Partners

©® 2003 Douglas Partners Pty Ltd bs .
Geaotechnics - Environment - Groundwater
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c o N E P EN ETRAT Io N TEST PROJECT: Proposed Bay Lobster Aquaculturs Project C PT 1 3
CLIENT: Australian Fresh C tion Ply Ltd i

: Ausiralian Fresh Corparation Ply -

LOCATION: 355 Cudgen Road, Cudgen DATE 25/08/04
PROJECT No: 33579 SURFACE RL: 1.9m*
Cone Resistance Sleeve Friction Friction Ratio
4c (MPa) fs (kPa) Ry (%)
oo 9 ° 20 3 40 % e o 100 200 300 40 500 Soll Behaviour T 0 2 4 6 8 10 Depth

D L R - oil Behaviour

™ go o5 10 15 20 25 3o i )
{ CLAYEY SILT/SILTY CLAY: firm to sfiff
21 : £ 21
? - becoming stiff
2 + 8 22
2 t } 23
} {

2 — ( j 24
B [Ena el 5 00m [0 = 13 - %
26 2
27 7
28 Fae
n 29
1 30
3 31
a2 -3z
334 <)
u 2
35 38
S £
a7 ar
0 L3
3 39
40 40

REMARKS: E552308m, N6373675m.
Hole collapse at 1.1m depth, unable to record water level * Level interpoiated from client supplied drawing

Data Flle: O:\Geolach projacts\33579 KINGSCLIFF\Flgldi33579-13.CPS
Plotied Cone D: 402 Type: 2 Slandard

= (/)] Douglas Partners

® 2003 Douglas Parinars Pty Ltd . .
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CONE PENETRATION TEST

PROJECT: Propased Bay Lobster Aquacullure Project CPT 1 4
Page 10of1
GLIENT: David McPhee & Associalas .
LOCATION: 355 Cudgen Road, Cudgen DATE 25/08/04
PROJECT No: 33579 SURFACE RL: 0.8m*
Cone Resistance Sleeve Friction Friction Ratio
¢ (MPa) fs (kPa) Rt (%)
[} 10 20 an 40 50 80 O 100 200 30¢ 400 500 ¢ 2 4 6 8 10
Depth L L 1 L L L1 L I L 1 | ] . . [ N S T S| Depih
m)y C-"-===="T==-===1-""1 Soil Behaviour Type (m)
0 a0 0.5 1.0 15 29 25 3.0
T — g m =z

B S SAND: loose at surface grading medium
/1 7 dense sand with some silt

- lopse from 0.75m, very loose from 1.1m

.
- loose [

2
- very locse j

- loose

N
—

O e R R
=

4
SILTY SAND and SAND: medium dense o ;

\
PR

"

-
A

r
/
-

- dense

L vy - medium dense
9 S ]
" L - dense

SAND and GRAVELLY SAND: dense
grading very dense

- dense
- very dense

"
ﬁ” - dense 2

12 Il % - medium dense

~
VJ/*\,..‘_Jﬂ

™/
L

- 13
- T dense
>
L~
14 “
< 3
15 B N 15
¥ =
s ;
> b
16 1%
[~ 7
- A
o 7 [P PR 5 o= - 16.61
CLAYEY SILT/SILTY CLAY: firm lo stiff
7 = 7
= K
; §
g t
i

!
Lt L? 18
t
{
ISP RUUUNTUUH ORI WSS ISUUIU N ESRRIEURSTREEEEESSEEE— L SR 20
7 End at 10.08m Go= 0.9
REMARKS: E552511m, N6873776m.
Water lavel measured at 1.05m depth an wil of rods.* Level i from clienl supplied drawing
Date Filte: O:\Geotech projecls\33579 KINGSCLIFF\Field\33579-14.CP5
Plotted Cone ID: 402 Type: 2 Standard

Checked ConaPlot Varsicn 5.8.0 ’ ’ Doug’as Partners
_ ® 2003 Douglas Partners Ply Lid

Geotechnics - Environment - Groundwaler
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(/)] Douglas Partners

Geotechnics - Environment - Groundwater
NOTES RELATING TO THIS REPORT

Introduction

These notes have been provided to amplify the
gectechnical report in regard to classification methods,
specialist field procedures and certain matters relating to
the Discussion and Comments section. Not all, of course,
are necessarily relevant to all reports.

Geotechnical reports are based on information gained
from limited subsurface test boring and sampling,
supplemented by knowledge of local geology and
experience. For this reason, they must be regarded as
interpretive rather than factual documents, limited to some
extent by the scope of information on which they rely.

Description and Classification Methods

The methods of description and classification of soils
and rocks used in this report are based on Australian
Standard 1726, Geotechnical Site Investigations Code. In
general, descriptions cover the following properties -
strength or density, colour, structure, sail or rock type and
inclusions.

Soil types are described according to the predominating
particle size, qualified by the grading of other particles
present (eg. sandy clay) on the following bases:

Soil Classification Particle Size
Clay less than 0.002 mm
Sitt 0.002 to 0.06 mim
Sand 0.06 to0 2.00 mm
Gravel 2.00 to 60.00 mm

Cohesive soils are classified on the basis of strength
either by laboratory testing or engineering examination.
The strength terms are defined as follows.

Undrained

Classification Shear Strength kPa

Very soft less than 12

Soft 1225

Firm 2550

Stiff 50—100

Very stiff 100—200

Hard Greater than 200

Non-cohesive soils are classified on the basis of relative
density, generally from the results of standard penetration
tests (SPT) or Dutch cone penetrometer tests (CPT) as
below:

SPT CPT
Relative Density “N" Value Cone Value
(blows/300 mm} (g, — MPa)
Very loose less than 5 less than 2
Loose 5—10 2—5
Medium dense 10—30 5—15
Dense 30—50 15—25
Very dense greater than 50 greater than 25

Rock types are classified by their geological names.
Where relevant, further information regarding rock
classification is given on the following sheet.

Sampling

Sampling is camed out during driling to allow
engineering examination (and laboratory testing where
required) of the sail or rock.

Disturbed samples ftaken during drilling provide
information on colour, type, inclusions and, depending
upon the degree of disturbance, some information on
strength and structure.

Undisturbed samples are taken by pushing a thin-
walled sample tube into the soil and withdrawing with a
sample of the soil in a relatively undisturbed state. Such
samples yield information on structure and strength, and
are necessary for laboratory detemnination of shear
strength and compressibility. Undisturbed sampling is
generally effective only in cohesive soils.

Details of the type and method of sampling are given in
the report.

Drilling Methods.

The following is a brief summary of drilling methods
curently adopted by the Company and some comments
on their use and application.

Test Pits — these are excavated with a backhoe or a
tracked excavator, allowing close examination of the
in-situ soils if it is safe to descent into the pit. The depth of
penefration is limited to about 3 m for a backhoe and up to
©6m for an excavator. A potential disadvantage Is the
disturbance caused by the excavation,

Large Diameter Auger (eg. Pengo) — the hole is
advanced by a rotating plate or short spiral auger,
generally 300 mm or larger in diameter. The cuttings are
returned to the surface at intervals (generally of not more
than 0.5 m) and are disturbed but usually unchanged in
moisture content. Identification of soil strata is generally
much more reliable than with continuous spiral flight
augers, and is usually supplemented by occasional
undisturbed tube sampling.

Continuous Sample Drilling — the hole is advanced by
pushing a 100 mm diameter sacket into the ground and
withdrawing it at intervals to extrude the sample. This is
the most reliable method of drilling in soils, since moisture
content is unchanged and soil structure, strength, etc. is
only marginally affected.

Continuous Spiral Flight Augers — the hole is
advanced using 90—115 mm diameter continuous spiral
flight augers which are withdrawn at intervals to allow
sampling or in-situ testing. This is a relafively economical
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means of drilling in clays and in sands above the water
table. Samples are returned to the surface, or may be
collected after withdrawal of the auger flights, but they are
very disturbed and may be contaminated. Information
from the drilling (as distinct from specific sampling by
SPTs or undisturbed samples) is of relatively lower
refiability, due to remoulding, contamination or softening of
samples by ground water.

Non-core Rotary Drilling — the hole is advanced by a
rotary bif, with water being pumped down the drill rods
and retumed up the annulus, carrying the drill cuttings.
Only major changes in stratification can be determined
from the cuttings, together with some information from
‘feel’ and rate of penetration.

Rotary Mud Drilling — similar to rotary drilling, but using
dritling mud as a circulating fluid. The mud tends to mask
the cutlings and reliable identification is again only
possible from separate intact sampling {eg. from SPT).

Continuous Core Drilling — a continuous core sample
is obtained using a diamond-tipped core barrel, usually
50 mm internal diameter. Provided full core recovery is
achieved (which is not always possible in very weak rocks
and granular soils), this technique provides a very reliable
(but relatively expensive) method of investigation.

Standard Penetration Tests

Standard penetration tests (abbreviated as SPT) are
used mainly in non-cohesive soils, but cccasionally also in
cohesive soils as a means of determining density or
sfrength and also of obtaining a relatively undisturbed
sample. The test procedure is described in Australian
Standard 1289, “Methods of Testing Soils for Engineering
Purposes” — Test 6.3.1.

The test is carried out in a borehole by driving a 50 mm
diameter split sample tube under the impact of a 63 kg
hammer with a free fall of 760 mm. It is normal for the
tube to be driven in three successive 150 mm increments
and the ‘N’ value is taken as the number of blows for the
last 300 mm. In dense sands, very hard clays or weak
rock, the full 450 mm penetration may not be practicable
and the test is discontinued.

The test results are reported in the following form.

s In the case whers full penetration is obtained with
successive blow counts for each 150 mm of say 4, 6
and 7

as 4,8,7

N=13

¢ In the case where the test is discontinued short of full
penetration, say after 15 blows for the first 150 mm and
30 blows for the next 40 mm

as 15, 30/40 mm.
The results of the tests can be related empirically to the
engineering properties of the soil.
Occasionally, the test method is used to cbtain samples
in 50 mm diameter thin walled sample tubes in clays. In

such circumstances, the test resulis are shown on the
borelogs in brackets.

Cone Penetrometer Testing and Interpretation

Cone penetrometer testing (sometimes referred to as
Dutch cone — abbreviated as CPT) described in this
report has been carried out using an electrical friction
cone penetrometer. The test is described in Australian
Standard 1289, Test 6.4.1.

In the tests, a 35 mm diameter rod with a cone-tipped
end is pushed continuously into the soil, the reaction
being provided by a specially designed truck or rig which
is fitted with an hydraulic ram system. Measurements are
made of the end bearing resistance on the cone and the
friction resistance on a separate 130 mm long sleeve,
immediately behind the cone. Transducers in the tip of the
assembly are connected by electrical wires passing
through the centre of the push rods to an amplifier and
recorder unit mounted on the control truck.

As penetration occurs (at a rate of approximately
20 mm per second) the information is plotted on a
computer screen and at the end of the test is stored on
the computer for later plotting of the resuits.

The information provided on the plotted results
comprises: —

+ Cone resistance — the actual end bearing force divided
by the cross sectional area of the cone — expressed in
MPa.

* Sleeve friction — the friciional force on the sleeve
divided by the surface area — expressed in kPa.

» Friction ratio — the ratio of sleeve friction to cone
resistance, expressed in percent.

There are two scales available for measurement of
cone resistance. The lower scale (0—5 MPa) is used in
very soft solls where increased sensitivity is required and
is shown in the graphs as a dotied line. The main scale
(0—50 MPa}) is less sensitive and is shown as a full line.

The ratios of the sleeve friction fo cone resistance will
vary with the fype of soil encountered, with higher relative
friction in clays than in sands. Friction ratios of 1%—2%
are commonly encountered in sands and very soft clays
rising to 4%—10% in stiff clays.

In sands, the relationship between cone resistance and
SPT value is commonly in the range:—

q. (MPa) = (0.4 to 0.8) N (blows per 300 mm)

In clays, the relationship between undrained shear
strength and cone resistance is commonly in the range:—

de = (1210 18) ¢

Interprefation of CPT values can also be made to allow
estimation of modulus or compressibility values to allow
calculation of foundation settlements.

Inferred stratification as shown on the attached reports
is assessed from the cone and friction traces and from
experience and information from nearby boreholes, efc.
This information is presented for general guidance, but
must be regarded as being to some extent interpretive.
The test method provides a continuous profile of
engineering properties, and where precise information on
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soil classification is required, direct drilling and sampling
may be preferable.

Hand Penetrometers

Hand penetrometer tests are carried out by driving a
rod into the ground with a falling weight hammer and
measuring the blows for successive 150 mm increments
of penetration. Normally, there is a depth limitation of
1.2 m but this may be extended in certain conditions by
the use of extension rods.

Two relatively similar tests are used.

Perth sand penetrometer — a 16 mm diameter flat-
ended rod is driven with a 9kg hammer, dropping
600 mm (AS 1289, Test6.3.3). This test was
developed for testing the density of sands (originating in
Perth) and is mainly used in granular soils and filling.
Cone penetrometer (sometimes known as the Scala
Penetrometer) — a 16 mm rod with a 20 mm diameter
cone end is driven with a 9kg hammer dropping
510 mm (AS 1289, Test 6.3.2). The test was
developed  initially for pavement subgrade
investigations, and published correlations of the test
results with California bearing ratio have been
published by various Road Authorities.

Laboratory Testing

Laboratory testing is carried out in accordance with
Australian Standard 1289 “Methods of Testing Soil for
Engineering Purposes”. Details of the test procedure
used are given on the individual report forms.

Bore Logs

The bore logs presented herein are an engineering
and/or geological interpretation of the subsurface
conditions, and their refiability will depend to some extent
on frequency of sampling and the method of drilling.
Ideally, continuous undisturbed sampling or core drilling
will provide the most reliable assessment, but this is not
always practicable, or possible to justify on economic
grounds. In any case, the boreholes represent only a very
small sample of the total subsurface profile.

Interpretation of the information and its application to
design and construction should therefore take into
account the spacing of boreholes, the frequency of
sampling and the possibility of other than ‘straight line’
variations between the boreholes.

Ground Water
Where ground water levels are measured in boreholes,

there are several potential problems;

* In low permeability soils, ground water although
present, may enter the hole slowly or perhaps not at all
during the time it is ieft open.

» A localised perched water table may lead to an
erroneous indication of the true water table.

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

¢ The use of water or mud as a drilling fluid will mask any
ground water inflow. Water has to be blown out of the
hole and drilling mud must first be washed out of the
hole if water observations are to be made.

More reliable measurements can be made by installing
standpipes which are read at intervals over several days,
or perhaps weeks for low permeability soils. Piezometers,
sealed in a particular stratum, may be advisable in low
permeability soils or where there may be interference from
a perched water table.

Engineering Reports

Engineering reports are prepared by qualified personnel
and are based on the information obtained and on current
engineering standards of interpretation and analysis.
Where the report has been prepared for a specific design
proposal (eg. a three sterey building), the information and
interpretation may not be relevant if the design proposal is
changed (eg. to a twenty storey building). If this happens,
the Company will be pleased to review the report and the
sufficiency of the investigation work.

Every care is taken with the report as it relates to
interpretation of subsurface condition, discussion of
geotechnical aspects and recommendations or
suggestions for design and construction. However, the
Company cannot always anticipate or assume
responsibility for:

» unexpected varations in ground conditons — the
potential for this will depend partly on bore spacing and
sampling frequency

changes in policy or interpretation of policy by statutory
authorities

the actions of contractors responding to commercial
pressures.

If these occur, the Company will be pleased to assist
with investigation or advice to resolve the matter.

Site Anomalies

In the event that conditions encountered on site during
construction appear to vary from those which were
expected from the information contained in the report, the
Company requests that it immediately be notified. Most
problems are much more readily resolved when conditions
are exposed than at some later stage, well after the event.

Reproduction of Information for
Contractual Purposes

Attention is drawn to the document “Guidelines for the
Provision of Geotechnical Information in  Tender
Documents”, published by the Institution of Engineers,
Australia. Where information obtained from this
investigation is provided for tendering purposes, it is
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recommended that all information, including the written
report and discussion, be made available. In
circumstances where the discussion or comments section
is not relevant to the contractual situation, it may be
appropriate to prepare a specially edited document. The
Company would be pleased to assist in this regard and/or
to make additional report copies available for contract
purposes at a nominal charge.

Site Inspection

The Company will always be pleased to provide
engineering inspection services for gectechnical aspects
of work to which this report is related. This could range
from a site visit to confirm that conditions exposed are as
expected, fo full time engineering presence on site.

Copyright © 1998 Douglas Partners Pty Ltd
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Douglas Partners Ply Ltd 439 Montegue Roed
ABN 75053980117 West' End QLD 4101
439 Monlague Road ‘| Phone (07} 3237 8900
West.End QLD 4101 Fax: (07) 3237 8999
Austrella dpbris@douglasparingrs.com.au -

RESULTS OF PARTICLE SIZE DISTRIBUTION TEST

NAfA Accredited Laboratory No 1289
This Labaratory I8 octadited ky the Netional Associslion of
Tosti Fase

Austrglia. The testis)

| been performed

with f1s terma-or

This document shall not 14 repreducad-except in ful

Approved Signatory:

| Testad: is
. Cheched: AM

Client: AUSTRALIAN FRESH CORPORATION Pty Ltd  ProjectNo.: 33579
) Report No. : B04 - 253
Project : ‘PROPOSED BAYLOBSTER AQUACULTURE Report Date :  3/9/2004
PROJECT .
Locatien : 355 CUDGEN ROAD, CUDGEN Date Sampled: 11/08/2004
Test Location : ‘BORE 9 Date of Test:  31/08/2004 |
Depth / Layer 19-20 Page: 10f 1
AUSTRALIAN STANDARD SIEVE APERTURES
100, ,
€0
80 .
70 :
g’ 60 -
o :
= 80 ;
8 .
3
30
20, .
10
0 .
-0.0001 0.001 X
Particle Size (mm)
CLAY FRACTION SILT FRACTION SAND FRACTION GRAVEL FRAGTION COBELES
Fine I Medium i Coarse Fina [ Madium'l Coarse | Fine [ Medium i Conrse |
0002 o n.:u - o8 o \{z o 20 o M e
‘Description: SAND - Grey, medium grained with some silt,
Tost Method(s): AS 1289.3.6.1-1995.
Sampling Method(s): By Client
Method of Dispersion:
Remarks:

thony J. McKenna

Laboratory Manager
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T T e e +
1,* PN NS "'z.{"",?

3- RECEIVED '}
Ioo-isePam o C
EY I }

ALS Enuironmental e ' ALS
CONTACT: ‘MR CHRIS BELL BATCH: i AEBG3472
CLIENT: 'DOUGLAS PARTNERS PTY LTD SUBBATCH: 0
ADDRESS: LABORATORY: BRISBANE

’ ! ' DATE RECEIVED: 18/08/2004
439 MONTAGUE ROAD
WEST END QLD 4101 DATE COMPLETED:  01/09/2004
SAMPLE TYPE: SOIL
ORDER No.: 48547 No. of SAMPLES: 10
PROJECT: 33579
COMMENTS
Results apply to sample(s) as submitted. CHROMIUM SUITE as-per Method
of Qid Dept of Natural Resources & Mines. Acid Base Acgounting
incorporates a minimury safety factor of 1.5. This report supersedes
EB63472.
‘NOTES
This is the Final Report and supersades-any preliminary reports with this batch nurriber.
All-'pages of this report have.bean chacked and approved for release.
ISSUING LABORATORY: BRISBANE
Address

32 Shand Street Phong: 61.7-3243 7222

Stafford QLD 4063 . Fax: 61-7-3243 7218

]l Emall; michael.h Isenvi
Signatory makl: ael.haery@alsenviro.com

Reporis signed by sgnatories as required
LABORATORIES E}
AUSTRALASIA AMERICAS NATA Accredited Laboratory Number 825

Brishans Hong Kong Vancouver Ste: ERISBANE
Malbourna Singapore antiago Thnis iaboretory Iy accredited by.the National Assoclotion
Sydney Kuafa Lurnpur Antofagasta . o Tasting "Authatitios, AURIIR. The (sl reparied

laweastle ) Lima horsin have-been pesicriiod In sccordenca with.Jis-scops
Auckiand Mumbal of secredimiion, This documen shail ot be repraduced,

except in tuil, B
‘Auslralian Laboratory Services Ply Ltd (ABN 84 008 936 028) Page 1 of 3
A Campbel! Brofthars Limited Company
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Appendix 7

Laboratory Results — Soil Analyses (Acid
Sulphate Soils and Sediments —
Current Project

(No. of pages excluding this page = 31)

* Note: Not included within hardcopy. A copy has been provided on the project CD.
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BORDER - TECH

GEOTECHNICAL ENGINEERING SERVICES
6/12 Greenway Drive, Tweed Heads South Ph{07) 5524 6199
1/35 Old Pacific Highway, Yatala Ph(07) 3804 6844

CLIENT: HIMC ENVIROMENTAL CONSULTING PTY LTD BOREHOLE No: MBSA
PROJECT: CHINDERAH SAND QUARRY JOB No: BT 14650
EQUIPMENT TYPE: GCH 200 - HOLE DIAMETER: 110mm
w
A .
(eological Samiples u Depth | Graphic Soil or Rock Type, Structure Consistency/
Profile xR | iom [ Lf’g Rel. Dengity
ALLUVIUM Sl Silty SAND: Fine grained sand, With some clay, Very
I TOPSOIL 03 | moist, Dack grey  (SM)

(o]

Silty SAND: Fine grained sand, Very moist, Pale brown
and pale orange mottled (SN}
{| Silty SAND: Fine grained sand, Wey, Dark grey  (SM)

SAND: Fine to medium grained sand, With shell
fragmenis, Wet, Grey _ (8P}

ALLUVIUM

Sandy GRAVEL: Fine to coarse grained sand, Fine 10
coarse gravel, Wet, Orange/brown  (GP)

Clayey SAND: Fine angular grained sand, With some
fine pravel, Band of Silty Clay throughout,
Muoist, Dark grey and dark orange/brown  (8C)

13.5

MBSA TERMINATED AT 13.5m
LIMIT OF INVESTIGATION

Date

Logyed By . GO Date 8711705 Checked By

HMC Environmental Consulting Pty Ltd
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BORDER - TECH
GEOTECHNICAL ENGINEERING SERVICES
6712 Greenway Drive, Tweed Heads South Ph(07) 5524 6199
14335 ©Id Pacific Highway, Yatala Ph (07) 3804 6344
CLIENT: HMC ENVIROMENTAL CONSULTING PTY LTD BOREHOLE No: BH 1 Page |
PROJECT: CHINDERAH SAND QUARRY JOB No: BT 14650
EQUIPMENT TYPE: GCH 200 HOLE DIAMETER: 100mm
W
Geological Samples E Depih | Graphic Soil or Rock Type, Structure Consistency/
Profile # | jom | Llog Rel. Densily
TOPSOIL/ Sifty SAND: Fine grained sand, With organic material
ALLUYIUM 0.2 & {{ine roats), Very moist, Black  (8§M)'
- SAND: Fine grained sand, Very moist, Pale yellow/
brown  (8P)
Y| os
Silty SAND: Fine grained sand, Wet, Grev  (SAI)
33
ALLUVIUM
Silty SAND: Fine grained sand, With shell fragments.
' Wet, Grey  (SM)
7.0m
sSPT
912,14
7.45m 7.33 Contimicd on Page 2
Lagged By GDM Date 165:05 ’ Checked By S i Dae i

HMC Environmental Consulting Pty Ltd
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BORDER - TECH

GEOTECHNICAL ENGINEERING SERVICES
6/12 Greenway Drive, Tweed Heads South Ph (07) 5524 6199
1135 Old Pacific Highway, Yatala Ph (07) 3804 6344

BOREHOLE PROFILE

CLIENT: HMC ENVIROMENTAL CONSULTING PTY LTD BOREHOLE No: BH ] Page 2

PROJECT: CHINDERAH SAND QUARRY JOB No: BT 14650

EQUIPMENT TYPE: GCH 200 . HOLE DIAMETER: 100mm

Geological Samples : Depth | Graphic Soil or Rock Type, Structure Consistency/
Profile p | inm | lLog Rel. Density
7.35 Ak Continwed from Page |

8.0m

SPT
11,104,114
N =28
3.45m

Sily SAND:- T i'ii'e'l;ra\illecl sand, With shell fragments,

Wet, Grey  (SM)

90w

T
8,11,10
N=2]
9.45m

16.0m 10.1
SPT
8,54
N=9
10:45m 10.7

Silty SAND: Fine grained sand. Wet, Datk grey  (§M)

11.0m
ALLUVIUM SPT
912,15
Nw=27
11.45m

12.0m
SPT
13,15,18
N=33
12.45m

e Silty SANID: Fine grained sand, Wet, Grey  (SM)

13.0m

SPT
13,14,14
N =128
13.45m

14.0m
$PT
9,14,17
N =31
14.45m

(5.0
Lugged By GhM Dale 16:5:05 | Checked By &0

Continued on Page 3
<!

Date ‘/f/é/( s”

Form R32 Issuc 3

HMC Environmental Consulting Pty Ltd



GALES-KINGSCLIFF PTY LTD 3-188 SPECIALIST CONSULTANT STUDIES
Cudgen Lakes Sand Extraction Project Part 3 — Acid Sulfate Soils, Soil Contamination
Report No. 617/04 & Agricultural Suitability Assessment

BORDER - TECH

GEOTECHNICAL ENGINEERING SERVICES
6/12 Greenway Drive, Tweed Heads South Ph (07) 5524 6199
1/33 Old Pacific Highway, Yatala Ph (07) 3504 6844

BOREHOLE PROFILE

CLIENT: HMC ENVIROMENTAL CONSULTING PTY LTD BOREHOLL No:  BH | Page 3

PROJECT: CHINDERAH SAND QUARRY JOB No: BT 14650

EQUIPMENT TYPE: GCIH 200 . HOLE DIAMETER: 100mm

Geological Samples | T | Depth | Graphic Soil or Rock Type, Structure Consistency/
Profile v | inm Log Rel. Density
15.0m 15.0 Continuved from Page 2
SpT
920,38
N=358
15.45m

16.0m
SPT
15,25, 307100
N 5 35()
16.4m

L7.0m
SPT
18,31,20/60)
N =30

ALLUVIUM i7.30m

Silty SAND: Fine grained sand, Wel, Qrey (SM)

18.0m

SPT
15,26,40
N =66

18.45m

19.0m
SPT
20,29
N = >50
19.3m

20.0m 20.0
SPT
24,31 BH 1 TERMINATED AT 20.0m

N =50 LIMIT OF INVESTIGATION

. 20.3m

Logged By Gl Date 16:5:05 Checked By

Date  &7¢ /é// 3

Forpm R32 lseuy 3
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BORDER - TECH

GEOTECHNICAL ENGINEERING SERVICES
6/12 Greenway Drive, Tweed Heads South Ph (07) 5524 6199
1735 Old Pacilic Highway, Yatala Ph (07) 3804 6844

BOREHOLE PROFILE

CLIENT: HMC ENVIROMENTAL CONSULTING PTY LTD BOREHOLE No: Bl 2 Page 1
PROJECT: CHINDERAH SAND QUARRY JOB Na: BT 14650
EQUIPMENT TYPE: GCH 200 HOLE DIAMETER: 100mun
w
A .
Geological Samples | T | Depth | Graphic Soil or Rock Type, Structure Consistency’
Profile g | inm I-‘Og_ Rel Density
ALLUVIUM &l Silty SAND: Fine grained sand, Very moist, Black
{ TOPSOIL s (SM)
04 Iy :
i]
| Silty SAND: Fine grained sand, Very moist, Brown
(SM)
Y 1.1
1lty SAND: Fine grained sand, Wet, Grey  (SM)
33
ALLUVIUM
Silty SAND: Fine grained sand, With shell fragments,
Wet, Grey
]! 5
7.0m
SPT
99,11
N=20
7.45m 735 Continued on Page 2
Logged By GDM fare 17:5/05 ‘ Checked By Date i /féle §

Form R32 Tsse 3
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BORDER - TECH
AEOTECHNICAL ENGINEERING SERVICES

6712 CGireenway Drive, Tweed Heads South Ph{07) 5524 6199
1735 O1d Pacific Highway, Yatala Ph (07) 3804 6844

BOREHOLE PROFILE

CLIENT:

HMC ENVIROMENTAL CONSULTING PT

YLTD BOREHOLE No:  BH2 Page 2

PROJECT: CHINDERAH SAND QUARRY

JOB No: BT 14650

EQUIPMENT TYPE: GCH 200

HOLE DIAMETER: 100mm

Graphic

Geological
Profile

Samples | T | Depth

inm

Soil or Rock Type, Structure Consistency?

Rel. Density

7.35

7.6

Coniinued from Page [
Silty SAND: Fine grained sand, With shell fragmnens,

Wet, Grey  (SM)

3.0m
SPT
10,12,12

9.0
SPT
11, 14,14
N=2§
9.45m

10.0m

SPT
13,14,20
N = 34
10.45m

11.0m
SPT
17,23.20
N=:43
i1.45m

ALLUVIUM

12.0im
SPT
7,12,20
N =132
12.45m

13.0m
SPT
12,18,19
N =37
13.45m

E4.0m
SPT
11,1622
N = 38
14.45m

15.0

Silty SAND: Fine grained sand. Witl a trace of shell

Continued on Page 3

fragments, Wet, Grey  (SM)

GDM Daiz 17:5035

Logged By

Date /é(/c S

] Checked By

Foroa R32 besue 3
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BORDER - TECH
GEOTECHNICAL ENGINEERING SERVICES

6/12 Greenway Drive, Tweed Heads South Ph(07) 5524 6199
1135 Old Pacific Highway, Yatala Ph (07) 3804 6844

BOREHOLE PROFILE
CLIENT: HMC ENVIROMENTAL CONSULTING PTY LTD BOREHOLE No:  BH 2 Tage 3
PROJECT: CHINDERAJL SAND QUARRY JOB No: BT 14650
EQUIPMENT TYPE: GCH 200 . PHOLE DIAMETER; 100mm
w
Geologieal Samples ? Depth | Graphic Soil or Rock Type, Structure Consistency/
Profile v | inm | les Rel. Density

15.0m 15.0 1 Continued from Page 2
SPT Silly SAND: Fine grained sand, With a trace of shell
11,18,23 154 fragments, Wet, Grey  (5M)
N=41]
15A45m
16.0m A Silty SAND: Fine grained sand. With a trace of shell
SPT fragments, Five chips of bumt wood, Wet, Grey
(svp
ALLUVIUM 16.8
17.0m
ST
5,8.10 Silty SAND: Fine grained sand, Trace of clay, With
N 18 chips ot burnt wood Wet, Datk grey  (SM)
1 7.45m
17.9
Marine CLAY
17450
N i) 18.5
18.45m
BH 2 TERMINATED AT 18.5m
LIMIT OF INVESTIGATION
Lopged By GM Date 17:5708 Checked By < Date  w; /é,/a 5

Form R32 Issue d
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BORDER - TECH

GEOTECHNICAL ENGINEERING SERVICES
6/12 Greenway Drive, T'weed Heads South Ph (07) 5524 6199
1135 Old Pacific Highway, Yatala Ph (07) 3804 6844

BOREHOLE PROFILE

CLIENT: HMC ENVIROMENTAL CONSULTING PTY LTD BOREHOLE No:  BH 3 Page 1 |
PROJECT: CHINDERAH SAND QUARRY JOB No: BT 14650
EQUIPMENT TYPE: GCH 200 B HOLE DIAMETER: 100mim
W
A .
Geological Samples i Deplh | Graphic Soil or Rock Type, Structnre Consistency/
Profile R | inm Log Rel. Density
ALLUVIUM Silty SAND: Fine grained sand, With a trace of clay and
{ TOPSOIL organic material ({ine roots), Very moist, Black
0.2 (SM)
Silty SAND: Fine grained sand, Very moist, Pale brown
with soine pale orange motiling  (SM)
¥ 1.0
Silty SAND: Tine grained sand, Wet, Dark grey  (SM)
37
ALLUVIUM
Silty SAND: Fine grained sand, With some shell
[ragments, Wet, Dark grey  (SM)
7.0m
SPF
13,16,17
N=1
745m 7.35 Continyed on Fage 2
Logped By GOM Dalc 1855405 l Chevked By Date 2,/ -l

Forms R3Y fssoe 3

HMC Environmental Consulting Pty Ltd



SPECIALIST CONSULTANT STUDIES 3-193 GALES-KINGSCLIFF PTY LTD
Part 3 — Acid Sulfate Soils, Soil Contamination Cudgen Lakes Sand Extraction Project
& Agricultural Suitability Assessment Report No. 617/04

GEOTECHNICAL ENGINEERING SERVICES
6/12 Greenway Drive, Tweed Heads South Ph (07) 5524 6199
1435 Old Pacific Highway, Yatala Ph (07) 3804 6844

BOREHOLE PROFILE

CL1ENT: HMC ENVIROMENTAL CONSULTING PTY LTD BOREHOLE No:  BH 3 Page 2

PROJECT: CHINDERAH SAND QUARRY JOB No: BT 14650

EQUIPMENT TYPE: GCH 200 . HOLE DIAMETER: 100mm

Geological Samples

Depth | Graphic Soil or Rock Type, Structure Consistency/
Profile

inm | Log Rel. Density
7.35

Rm— %

"t Contimued firom Page |

8.0m
SPT
11,11,14
N=123
S8.45m

9.0m

SPT
12,16,15
N =3l
2.45m

10.0m
SPT
11,13,14
_N=27
10.45m

Silty SAND: Fine grained sand, With some shell

ALLUVIUM fragments, Wet, Dark grey (SN}

13.0m
SPT
13,117
N =28
13.45m

1 Comtimued on Page 3

Date 21/ 6/ 5

Form R32 Jasue 3

Logged By GDM Dale 18/5/08 I Checked By ¢

HMC Environmental Consulting Pty Ltd



GALES-KINGSCLIFF PTY LTD
Cudgen Lakes Sand Extraction Project
Report No. 617/04

3-194

SPECIALIST CONSULTANT STUDIES
Part 3 — Acid Sulfate Soils, Soil Contamination
& Agricultural Suitability Assessment

BORDER - TECH

GEOTECIHNICAL ENGINEERING SERVICES
06/12 Greenway Dirive, Tweed Heads South Ph (07) 5524 6199
1735 Old Pacific Highway, Yatala Ph (07) 3804 6344

BOREHOLE PROFILE

HMC Environmental Consulting Pty Ltd

CLIENT: HMC ENVIROMENTAL CONSULTING PTY L'TD BOREHOLE No: BH 3 Page 3
PROJECT: CHINDERAH SAND QUARRY JORB No: BT 14650
EQUIPMENT TYPE: GCH 200 HOLE DIAMETER: 100mm
w
A .
Geological Sawples | 1 | Depth Graphic Soil or Rack Type, Structure Consistency/
Profile R | inm Log Rel. Density
15.0 Continued from Page 2 '
Silty SAND: Fine"grained sand. With some shell
- fragments. Wet, Dack grey  (SM)
ALLUVIUM
17.6
Silty SAND: Fine to medium grained sand, With some
shell fragments, Trace of organic material
18.0m 18.0 | (burnt wood), Wel, Dark grey  (SM)
SPT Clayey SAND: Fine to medium grained sand, With
Sunk some shell fragments, Very moist. Dark grey
N0 18.5 (8C)
13.45m
BH 3 TERMINATED AT 18.5m
LIMIT OF INVESTIGATION
Lagged By GDM Dute 18/803 Checked By S50 7% Date 2§ / c fes
Form R32 Issue A




3-195 GALES-KINGSCLIFF PTY LTD
Cudgen Lakes Sand Extraction Project
Report No. 617/04

SPECIALIST CONSULTANT STUDIES
Part 3 — Acid Sulfate Soils, Soil Contamination
& Agricultural Suitability Assessment

BORDER - TECH
SEOTECHNICAL ENGINEERING SERVICES

6/12 Greenway Drive, Tweed Heads South Ph(07) 5524 6199
1735 Old Pacific Highway, Yatala Ph {07) 3804 6844

BOREHOLE PROFILE

CLIENT: HMC ENVIROMENTAL CONSULTING PTY LTD

BOREWOLL No:  BHd Page ]

PROJECT: CHINDERAH SAND QUARRY JOB No: BT 14650
EQUIPMENT TYPE: GCH 200 . HOLE DIAMETER: 100mm
w
Geological Samples ? Depth | Graphic Soil or Rock Type, Structure Consistency/
Profile kR | inm Log Rel. Densjty
ALLUVIUM 2| Silty SAND: Fine grained sand, With orgauic material
{ TQPSOIL 0.3 (fine roots), Very moist, Black.  (SM)
Silty SAND: Fine grained sand, Very moist, Brown
with some orange mottling  (SM)
Y| 07

Silty SAND: Fine grained sand. Wex, Dark grey  (SM)

ALLUVIUM

4.3
‘ Silty SAND: Fine grained sand, With shell fragments,
Wet, Grey  (SM)
7.0m
sSPT
733 Continued on Page 2
Logged By GUOM Date 197505 | Checked By "’_‘;,:__.:_-\J Date  »f f (; ,r’:i"»
Form R32 Issue 3

HMC Environmental Consulting Pty Ltd



GALES-KINGSCLIFF PTY LTD 3-196 SPECIALIST CONSULTANT STUDIES
Cudgen Lakes Sand Extraction Project Part 3 — Acid Sulfate Soils, Soil Contamination
Report No. 617/04 & Agricultural Suitability Assessment

BORDER - TECH

GEOTECHNICAL ENGINEERING SERVICES
0/12 Greenway Drive, Tweed Heads South Phi(07) 5524 G199
1435 Old Pacific Highway, Yatala Ph (07) 3804 (6844

BOREHOLE PROFILE

CLIENT: HMC ENVIROMENTAL CONSULTING PTY LTD BOREIIOLE No: BH 4 Page 2

PROJECT: CHINDERAH SAND QUARRY JOB No: BT 14650

EQUIPMENT TYPE: GCH 200 . HOLE DIAMETER: 100mim

W

Geological Samples
Profile

Depth
in m
7.35

Graphic Soil or Rock Type, Structure Consistencys
Log Rel Density

A
!
E
R

Continued from Page {

§.0m
SPT
13,14,16
N =30
8.45m

SPT
12,16,18
N == 34

9.45m

10.0m

SPT
12.20.24
N 44
10.45m

ALLUVIUM Silty SAND: Fine grained sand, With shell fragments.

L1.0m Wel, Grey (SN
SPT
10,21,24
N 4§
I 1.d5m

12.0m
T
15,2534
N=59
12.45m

13.0m
SPT
(429

N =350

13.3m

14.3
15.0

Logged By GDM Dare 197503 l Checked By

Continned on Page 3

S Dae -y F600 S

Forii R12 ksue 3

HMC Environmental Consulting Pty Ltd



SPECIALIST CONSULTANT STUDIES 3-197 GALES-KINGSCLIFF PTY LTD
Part 3 — Acid Sulfate Soils, Soil Contamination Cudgen Lakes Sand Extraction Project
& Agricultural Suitability Assessment Report No. 617/04

GEOTECHNICAL ENGINEERING SERVICES
6/12 Greenway Drive, Tweed Heads South Ph(07) 5524 6199
1/35 Old Pacific Highway, Yatata Ph (07) 3804 6844

BOREHOLE PROFILE
CLIENT:  HMCENVIROMENTAL CONSULTING PTY LTD BOREHMOLE No:  BH 4 Page 3
PROJECT: CHINDERAH SAND QUARRY JOB No: BT 14650
EQUIPMENT TYPE: GCH?200 . : HOLE DIAMETER: 100mm
w
A .
Geological Samples | T | Depth Graphic Soil or Rock Type, Strucwre Consisteney/
Profile e | mm Log Rel. Density
15.0m 13.0 | Continued from Page 2
SPT
13,2321
N =44
15.45m
16.0m
ALLUYTUM Silty SAND: Fine grained sand, Wet, Grey (SR}
l!;.()u:
SPT .
19.0m
SPT
24,26
N = 50
19.3m
19.8
20.0m Silty SAND: Fine to medium grained sand, Trace of
SPT 20.1 clay, With shell fragments, Wet, Dark grey (3M) .
Sunk
N=0 Marine CLAY:
. 20.45m 20.5
BIf 4 TERMINATED AT 20.5m
LIMIT OF INVESTIGATION
Logeed By GDM Date 1945105 Checked By Dae St g
5 Farm R32 live 3

HMC Environmental Consulting Pty Ltd



GALES-KINGSCLIFF PTY LTD 3-198
Cudgen Lakes Sand Extraction Project Part 3
Report No. 617/04

BORDER - TECH

GEQTECHNICAL ENGINEERING SERYICES
6412 Greenway Drive, Tweed Hleads South Ph (07) 3524 6199
1/35 Old Pacific Highway, Yatala Ph (07) 3804 6844

BOREHOLE PROFILE

SPECIALIST CONSULTANT STUDIES
— Acid Sulfate Soils, Soil Contamination
& Agricultural Suitability Assessment

CLIENT: HMC ENVIROMENTAL CONSULTING PTY LTD BOREHOLE No: BH S
PROJECT: CHINDERAH SAND QUARRY JOB No: BT 14650
EQUIPMENT TYPL: GCH 200 . HOLE DIAMETER: 100mm
w
A - . L 1 4
Geological Samples g Depth | Graphic Soil or Rock Type, Structure Consistency?
Profile r | nm | Log Rel. Density
ALLUVIUM :| - Siliy SAND: Fine grained sand, With organic material
/ TOPSOIL. 0.2 (fine roots), Very nioist, Black  (SM)
Silty SAND: Fine grained sand. Moist, Pale brown
and orange mottled (M)
0.8
Silty SAND: Fine prained sand, Very most, Dark grey
(SM)
ALLUVIUM R
Silty SAND: Fine grained sand, With some fine shell
fragments, Wet. Grey  (SM)
4.8
| Silty SAND: Fine grained sand, With shell fragments,
) 3 Wel, Grey  (SM)
6.0
BH S TERMINATED AT 6.0m
LIMIT OF INVESTIGATION
Logged By Gl Date 26705 Chevked By Dalc 7 ,f’(‘;.\./ [y
Form R32 fasue 3

HMC Environmental Consulting Pty Ltd



SPECIALIST CONSULTANT STUDIES
Part 3 — Acid Sulfate Soils, Soil Contamination
& Agricultural Suitability Assessment

BORDER - TECH

GEOTECHNICAL ENGINEERING SERVICES

GALES-KINGSCLIFF PTY LTD
Cudgen Lakes Sand Extraction Project
Report No. 617/04

3-199

6/12 Greenway Drive, Tweed Heads South Ph (07) 5524 6199
1735 Old Pacific Highway, Yatala Ph (07) 3804 6844

BOREHOLE PROFILE

CLIENT: FIMC ENVIROMENTAL CONSULTING PTY LTD BOREHOLE Ne: BHG6 Page )
PROJECT: CHINDERAH SAND QUARRY JOB No: BT 14650
EQUIPMENT TYPE: GCH 200 HOLE DIAMETER: 100mm
w
A N , E ;
Geological Saniples i Depih | Graphic Soil or Rock Type, Structure Consistency/
Profile k| inm Log Rel. Density
ALLUYIUM Silty SAND: Fine grained sand. With organic material
/ TQPSOIL 0.2 (five roots), Very moist, Black  (SM)
“.1 SAND: Fine grained sand, Very moist, Pale brown and
orange mottled  (SP)
AARE
A Silty SAND: Fine grained sand. Wer, Dark grey  (SM)
1.3 e
Silty SAND: Fine grained sand. With a trace of clay.
‘Wet. Dark grey  (SM)
2.1
Silty SAND: Fine grained sand, With shell fragments,
Trace of clay, Wet, Grey  (Sil)
2.7
Silty SAND: Fine grained sand, With shell fragments,
Wet, Grey  (S¥)
ALLUVIUM
4.7
Siley SAND: Fine grained sand, With shell fragments.
Wet, Pale grey  (SM)
7.0m
SPT
9.12,14
N =26
7.45m 735 Continved on Page 2
Logoed By GDM Date 06/ Checked By .2 > Dae ¢ //(»- /"}_15“
Form B3 loue 3

HMC Environmental Consulting Pty Ltd



GALES-KINGSCLIFF PTY LTD
Cudgen Lakes Sand Extraction Project
Report No. 617/04

BORDER - TECH

GEOTECHNICAL ENGINEERING SERVICES
6/12 Greenway Drive, Tweed Heads South Ph (07) 5324 6199
/35 Old Pacific Highway, Yatala Pk (07) 3804 6844

3-200

SPECIALIST CONSULTANT STUDIES
Part 3 — Acid Sulfate Soils, Soil Contamination
& Agricultural Suitability Assessment

CLIENT: HMC ENVIROMENTAL CONSULTING PTY LTD BOREHOLE No:  BH 6 Page 2
PROJECT: CHINDERAH SAND QUARRY JOB No: BT 14650
EQUIPMENT TYPE: GCH200 HOLE DIAMETER: 100mm
w
A .
Geological Samples i Depth | Graphic Soil or Rock Type, Structure Consistency/
Profile R | inm Log Rel. Density
7.33 Continued from Page }
ALLUVIUM Silty SAND: Fing grained sand, With shell fragments.
Wel Pale grey  (SM)
9.0m
SPT
17,2536
N =6l
943
9.8 .
Clayey Sandy GRAVEL: Fine (o coarse grained sand
RESIDUAL and gravel, Moist, Orange with some grey
mottling  (GP)
1.0
NERANLEIGH
FERNVALE ROCK
BEDS 11.2
BH 6 TERMINATED AT 11.2m
TUNGSTEN CARBIDE REFUSAL
Logaed By GDM Date 60,03 [ Checked By Date 7 /:g/('}‘ 5
- Form R32 Isaue 3

HMC Environmental Consulting Pty Ltd



SPECIALIST CONSULTANT STUDIES 3-201 GALES-KINGSCLIFF PTY LTD

Part 3 — Acid Sulfate Soils, Soil Contamination Cudgen Lakes Sand Extraction Project
& Agricultural Suitability Assessment Report No. 617/04

BORDER - TECH

GEOTECHNICAL ENGINEERING SERVICES
6/12 Greenway Drive, Tweed Heads South Ph (07) 5524 6199
1#35 Ol4 Pacific Highway, Yatala Ph (07) 3804 6844

BOREHOLE PROFILE

CLIENT: HMC ENVIROMENTAL CONSULTING PTY LTD BOREHOLE No: MBG&A
PROJECT: CHINDERAH SAND QUARRY JOB No: BT 14650
EQUIPMENT TYPE: GCH 200 - HOLE DIAMETER: 110mm

W

Geological Samples { 7 | Depth | Graphic Sail or Rock Type, Structure Consistency!
Profile : inm Log Rel. Density
ALLUVIUM Silty SAND: Fine grained sand, With some clay, Very
{ TOPSOIL 0.3 mwoist, Black  (SM)
Silty SAND: Fine grained sand, Very moist, Pale orange
| Y] 09 and pale brown mottled  (SM)
Silly SAND: Fiye grained sand, Wet, Dark grey  (SM)
1.8

SAND: Fine grained sand. With some shell fragments,
Wet, Datk grey  (SP)

ALLUVIUM

11.4
Sandy GRAVEL: Fine o coarse grained sand, Fine to
11.7 medjum pravel, Wet, Grey  (GP)
Clayey SAND: Fine grained sand, Fine to coarse sub-
rounded and angular gravel, Moist. Pale oranpe
brown  (SC)
14.0
MB6A TERMINATED AT 14.0m
LINVIT QF INVESTIGATION
logged By GDM Dale 8411415 [ Checked By P Date =)

Form R32 fssue 3

HMC Environmental Consulting Pty Ltd



SPECIALIST CONSULTANT STQDIES
Part 3 — Acid Sulfate Soils, Soil Contamination
& Agricultural Suitability Assessment

3-202
GALES-KINGSCLIFF PTY LTD '

Cudgen Lakes Sand Extraction Project

Report No. 617/04

Unit B/ 33 Machinery Drive
Tweed Heads South NSW 2488

gﬁg ; All correspondence to:
PO Box 3218

gﬂﬁd Tweed Heads South DC 2486
Telephone: 07 5523 9922

Fax: 07 5523 9822
Email: mazlab@norex.com.au

ACN 100 324 370

Certificate of Test Results
Ref.No.o  HMC1386 fssued:  23/7/07,12:08 PM

Project: Crescent st & Yweed coast Rd, Cudgen for HMC Environmental C'onsulting

Ref.

Soil Type

Date Reaction | Reaction pHF

No. {truncated description) Sampled to to 1.5
: suspension suspension
Peroxide HCH in 1 molar in 1 molar

m SAND (SP), light gray-brown
(o378 [R5 10 [ Sone |
o360 1509 700 002006 |~ ~SWarg | — N | 57—
| 6351 om0 230 SO0T2006 | Sarg | W45
| w352 [Bro9 30
N L 0l 2 e KL
BHO5 750
| o385 [R09 510
I SAND (SFJ, Tight gray [
_BHOQ 6.00 SAND (SP;, Tight gray 8/05/7006 igh
BHTG 0,50 SANDTSPY, light grey-brown m%“
BO2006 [~ Sho i
072006 | S| N3
8/09/2006 m

) Strong “ )
o ST gy v -w.m-
16355 | Wmm%
SAND (SP), grey 8/09/2006 S
m-ﬂ.-i-“
oo i
8/09/2006 m

HMC Environmental Consulting Pty Ltd



SPECIALIST CONSULTANT STUDIES
Part 3 — Acid Sulfate Soils, Soil Contamination
& Agricultural Suitability Assessment

3-203 GALES-KINGSCLIFF PTY LTD
Cudgen Lakes Sand Extraction Project

Report No. 617/04

Unit B / 33 Machinery Drive
Tweed Heads South NSW 2486
All correspondence to:
PO Box 3218
Tweed Heads South DC 2486
Telephone: 07 5523 9922
e L AVIEORITE f Fax: 07 5523 9822
ABN 44 334 849 724 ACN 109 324 370 Email: maziab@noréx.com.au
Certificate of Test Results
Ref. No.: HMGC1228 lssued:  10/11/05,2:23 PM
Project : Border Tech Job No BT14650, for HMC Environmental Consulting
Ref. Soll Type Date Reaction | Reaction pHF pHFOX
No. L.D. (truncated description) Sampled to lo 18 15
p Peroxide HCl suspension suspension
in 1 molar in 1 molar
NaCl NaCl
1191 |BHO1 0.50 61875 EAND (SP), xf‘ne grained, dark 16/05/2005 Slight Nil 4.7 3.9
rown, mojis
1192 |BHO1 1.00 61709 BSAND (SP), fine to mediim 16/05/200! Slight Nil 4.8 4.1
grained, grey-brown, molst. BEs
1193 |BHO1 1.50 61876 SSAND (SP;. fine to medium _+[16/05/20056 Slight Nil 4.6 3.5
qrained, grey-brown, moist.
1194 |BHO1 2.00 61710 SAND (SP) fine fo medium grained, | 16/05/2005 Strong Nil 5.8 2.2
grey, wet,
1185 |BHO1 2.50 61877 SAND (SP) fine 1o medium graified, | 16/05/2005 Strong Nil 5.0 2.2
grey, mois!
1196 |BHO1 30061711 SAND (SPt) fine to medium grained, | 16/05/2005 Strong il 54 23
drey, mais
1197 |BHOT 4.0061712 SAND (SP), fine to medlum grained, | 16/05/2005 Strong Slight 8.1 30
grey, moist,
1198 |BHO1 50061713 SAND (§P) finelo medium giained, | 16/05/2005 Strong Slight 7.3 2.5
grey, moist.
1199 |BHO1 6.0061714 SAND (5P), Tine to medium grained, | 16/05/2005| Moderale Slight 9.0 6.3
light grey-hrown, moist. e
1200 |BHO1 7.0061715 SAND (_v SP}, fine to medium grained, | 16/05/2005| Moderale Moderate 9.1 6.7
light qr_g-brown. moist,
1201 |BHO1 8.0061716 SAND {SP), light grey-brown 16/052005| Moderale Strong 9.2 7.0
1202 |BHOT S.0061717 SAND (SP), light grey-brown 16/05/2005|  Moderate Slrong 9.2 6.8
1203 |BHO1 10.00 61718 SAND (SP), fine to medium grained, | 16/05/2005|  Moderate Moderate 9.0 7.0
tight grey-brown, very moist,
1204 |[BHOT1 11.0061719 SAND fgﬁJ grey 16/05/2005| Moderate Strong 8.9 6.9
1205 |BHO112.00 61720 SAND {SP), light grey-brawn 16/05/2005| Moderate Modlerate 8.9 7.0
1206 [BHOt113.0061721 SAND (SP), fine to medium grained, | 16/05/2005 Slight Moderate 9.0 7.1
light grey-brown, moist.
1207 |BHO1 14.00 61722 SAND {SP), light grey-hrdwn 16/05/2005 Slight Moderale 9.0 6.9
1208 [BHOT 15.00 61723 SAND (5P}, light grey-brown 16/05/2005 Shight Moderate 8.9 6.6
1209 [BHO1 16.00 61724 SAND (SP), fine to medium grained, | 16/05/2005 Slight Moderate 9.0 6.8
light grey-brown, moist.
1210 |BHO1 17.0061725 SAND {5P), light grey-brown 16/05/2005 Siight Strong 9.2 8.7
1211 {8H01 18.0061726 SAND (SP), light grey-brown 16/05/2005 Slight Moderale 9.0 7.0
1212 {BHO1 19.00 61727 SAND (SP), grey 16/05/2005 Slight Strong - 9.0 7.0
1213 |[BHO1 20.00 61728 SAND (SP), fine to medium grained, | 16/05/2005 Slight Strong 8.8 7.2
llghtqre\L brown, _moist. .
1214 {BHO2 0.50 61878 i htE {SP), ime g‘;ralnea grey & 17/05/2005] Moderate Nil 5.2 3.7
ight brown, maist
1215 |[BHO2 1.0061729 SAND {SP), ine grained, light grey- | 17/05/2005 Slight Nil 6.0 4.3
brown, very moist.
1216 |BHOZ 1.50 61879 SAND {SP), il]mle to medium grained, | 17/05/2005 Strong Nil 54 2.0
grey, very mols
1217 {BHO2 2.00 61730 SAND (SPJ, fine to medium grained, | 17/05/2005 Strong Nil 6.0 z21
are_ﬁw-
1218 |BHO0Z2 2.50 61880 SAND (SP}, fine to medium grained, | 17/05/2005 Strong Nil 5.6 2.1
grey. very molst.
1219 |BHO2 3.00 61731 SAND ng). fine 1o medium grained, | 17/05/2005 Strong Nil 6.1 2.2
arey, very moist.
1220 |[BHOZ 4.0061732 SAND (SP), fine to medium grained, | 17/05/2005 Strong Nif 7.8 3.0
arey, very moisl.
1221 |[BHO2 5.0061733 SAND (SP), fine to medium grained, | 17/05/2005| Moderale Slight 8.0 57
grey, very molsl.
1222 |BHD2 6.00 81734 SAND (5P}, ine to medium gramed, | 17/05/2005| Moderale Slight 89 57
light grey-brown, moist.

HMC Environmental Consulting Pty Ltd




GALES-KINGSCLIFF PTY LTD 3-204 SPECIALIST CONSULTANT STUDIES
Cudgen Lakes Sand Extraction Project Part 3 — Acid Sulfate Soils, Soil Contamination
Report No. 617/04 & Agricultural Suitability Assessment

Unit B/ 33 Machinery Drive
Tweed Heads South NSW 2486

All correspondence to:

PO Box 3218

Tweed Heads South DC 2486
i ‘ i Telephone: 07 5523 9922
Ann menital- Testing  Sarmnliig dnd Delfing{Vic ; _ Fax: 07 5523 9822
ABN 44 334 849 724 ACN 109 324 370 Email: mazlab@norex.com.au

Certificate of Test Results

Ref. Nos: HMC1228 Issued:  10/11/05.2:23 PM

Project: Border Tech Job No BT14650, for HMC Environmental Consulting

Ref. Soil Type Dale Reaction | Reaction pHF pHFOX
No. LD. (truncated description) Sampled to to 5 15
. suspension | suspension
Peroxide- HCl in 1 motar in 1 molar
NaCi NaC!
1223 |BH02 7.0061735 SAND (SP), fine to medium grained, | 17/05/2005 Slight Slight 8.9 6.5
fight grey-brown, moist.
1224 [BHO2 8.0061736 SAND {SP), light grey-brown 1]{05/20U Slight Slight | 9.1 6.2
1225 |[BHO2 9.00 61737 SAND {SF}, Tight grey-brown —_|7/0572605 Slight Moderale 90 6.9
1226 |BHO2 1000 61738 SAND (5P}, fie to medium Graied, | 17/05/2005]  Sight | Wodsrale g1 59
light grey-brown, molist,
1227 [BHOZ 11.00 61739 SAND (SP), light grey-browa . 117/05/2005| Moderale [ Moderate 9.0 6.9
1228 |BH0Z 12.00 61740 SAND (GP}, Tight grey-brawn 17/05/2005|  Shght Slight a5 6.7
1229 |BHO02 13.00 61741 SAND (SP), fine grained, pale grey, | 17/05/2005 -Slight Moderale 9.0 6.8
gceas, shell, mojist. _
1230 |BHO2'14.00 61742 SAND (SP), light gréy-brown 17/05/2005 Slight Moderate 3.8 6.3
1231 [BHO2 15.00 61743 SAND (SP), ight grey-brown 1710572005 Siight Moderate 8.9 6.8
1232 |[BHO2 16.00 61744 SAND (SF). fine lo coarse grained, | 17/05/2005] Moderale Moderale 3.8 6.5
rey & light grey-brown, moist.
1233 |BHOZ 17.00 61745 ilty SAND (SM), grey 17/05/2005] Moderate Moderate 8.6 6.8
1234 |BHOZ 18.00 61746 . Clayey SAND (SC), fine grained, 17/05/2005 Slrong_ Moderate 8.7 6.9
qgrey tlo dark gray, with silt, very
moist.
1239 |BHQ3 0.50 61881 SA!\[? (5P), fine grained, brown, 18/05/2005 Slight Nil 6.1 4.4
maist,
1240 |BHO3 1.00 61749 b§i"y SANE: (SM), fine grained, grey- | 18/06/2005| Moderate Nil 87 2.4
rown, wet.
1241 |BHO3 15061882 Silty SAND (SM), fine grained, dark | 18/05/2005 Strong Nil 6.0 2.0
qgrey-brown, wet.
1242 |BHO3 2.00 61750 Slliy SbAND (SMl). fine grained, dark | 18/05/2005 Strong E] 6.1 21
grey-brown, wel,
1243 [BH03 2.50 61883 Silty SAND (SM), fine grained, dark | 18/05/2005 Stong Nil 6.3 22
rey-brown, wet.
1244 [|BHO3 3.00 61751 ity {SjAND (SMI). fine grained, dark | 18/05/2005 Strong Nil 6.4 2.1
rey-brown, wet.
1245 |BH03 4.00 61752 Aly SAND (SM), fine grained, dark | 18/05/2005 Strang Nil 7.4 2.9
rey-hrown, wel.
1246 (BHD3 5.00 61753 ity §bAN§ i§M‘), Tine grained, dark | 18/05/2005 Strong Nil 7.6 3.2
qrey-brown, wel,
1247 |BHO3 6.00 61754 Silty SAND (SM), fine grained, dark | 18/05/2005 Strong Nil 7.8 31
qrey-brown, wet. 7,
1248 |[BH03 7.00 61755 SAND (5P}, fine to medium grained, | 18/05/2005 Slight Slight 8.9 6.6
ale grey, moist.
1249 |BHO3 8.00 61756 SAND (SP), pale grey ~ 1870572005 Slight Moderale 9.0 6.8
1950 |BHO3 9.00 61757 SAND (SP), pale grey 18/05/2005 Slight Moderate 9.0 6.6
4251 |BHO3 10.00 61758 SAND (5P}, fine to medium grained, | 18/05/2005 Slight Moderale 8.0 6.7
ale grey. moist,
1282 |BHO03 13.00 61761 SAND (SyPi. grey 19/05/2005] Moderate Strong 8.4 6.4
1283 |BHO3 16.00 61764 SAND (SP), grey mottled dark grey | 19/05/2005] Moderate Strong 8.8 7.0
1284 |[BHO03 18,00 61766 Sitty SAND (SMY, fine o medium 16/05/2005| Moderale Moderate 8.7 6.9
grained, dark brown, occas. shell,
very moist.
1285 |BH04 0.50 61884 Clayey SAND (5C), brawn 19]05/2005| Moderate Maoderate 5.2 4.0
1286 |BHO4 1.00 61769 Silty SAND (SM), dark grey 19/05/2005 Strong Nil 55 2.2
1287 |BHO4 1.50 61885 Silty SAND (5M), fine to medium 19/05/2008 Strong Nil 5.8 21
grained, datk grey, very moist. _
1288 |[BHO4 2.00 61770 Silty SAND (SM), dark grey 19/05/2005 Strong Nit 5.7 2.1
1289 |BH04 2,50 61886 Silty SAND {SM), dark grey 19/05/2005 Strong Nik 6.0 2.3

HMC Environmental Consulting Pty Ltd
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Ref. Nos¢ HMC1228 Issued:  10/11/05,2:23 PM
Project: Border Tech Job No BT14650, for HMC Environmental Consulting
Ref. Scil Type Date Reaction | Reaction pHF pHFoX
No. LD. (truncated description) Sampled to to 5 15
n suspension | suspension
Peroxide HCI in 1 molar in 1 molar
NaCl NaCl
1280 |[BHO4 3.0061771 Silty SAND (SM), dark grey 19/05/2005 Strong Nil 7.9 2.6
1291 |BHO4 40061772 Silty SAND (SM), dark grey 19/06/2008{  Stong Nil 7.6 27
1292 |BHG4 5.0061773 Silly SAND (SM), Tine to medium 19/05/2005 Strong Nil 7.3 2.6
gramed dark grey, occas. shell, A
very mois
1293 |BHO4 6.00 61774 S/?‘ND (SP) ﬁine 1o medium gralned 19/05/2005 Moderate Moderate 8.8 6.0
t grey, moist
1294 |BHO4 7.0061775 ity SAND (SM}. dark grey 15]05/2005| Moderate ] 30 35
1295 |BHO4 8.00 61776 SAND (SP), light grey 19/05/2005|  Moderate Strong 8.9 6.7
1206 |BHO04 9.00 61777 SAND (SF), ight grey 19/05/2005| WModerate | Moderate 3.8 6.4
1297 |BHO04 10.00 61778 SAND (SP), light grsy 15/05/2005| Woderale Strong 3.9 8.7
1298 BH04 11.0061779 SAND (SPY), Tight grey 19/05/2008 Moderate Strang 9.2 7.0
1209 [BH04 12.00 61780 SAND (SP), Tight grey 19/05/2005] Moderale Strong 9.0 7.0
1300 |BHO04 13.00 61781 IS"I\WND (5P}, fine to medium grained, | 19/05/2005] Moderafe Strong 9.2 6.7
ight grey, moisl,
1307 [ BHD414.00 61782 SAND (5P}, light grey 19/05/2005]|  Moderate Strong 8.2 6.5
1302 |BHO4 15.00 61783 SAND (SP), light grey 19/05/2005{  Moderate Strong 9.1 6.9
1303 |BHO4 16.00 61784 SAND (SP), Tight grey 16/05/2005 N Strong 8.9 6.8
1304 (BHO4 17.00 61785 ISAhF:lD (SF), ﬁ_m[a to medium grained, | 16/05/2005 Nil Sirong 9.2 7.0
Il rey, moist.
1305 |BFO4 18.00 61786 §Aﬂg (gﬁ), ight grey 19/05/2005 Nil Strong 9.1 7.4
1306 |[BHO4 19.00 61787 SAND (SP), ight grey motiied brown} 19/05/2005 NiT Strong 9.3 7.2
1307 [BHO4 20.00 61788 Siity CLAY (CI}, medium plasiicily, | 19/05/2005 Strong Moderale 8.7 6.6
dark grey brown, some organics,
1517 [BHO5 0.50 § ND {SP), fine grained, grey- = Slight Nit 5.2 43
brown, moist.
1518 [BHO0S 1.00 SAND (SP), grey - Strong Nil 59 2.3
1519 [BHO05 1.50 S’AND (SP), fine grained, grey, B Sirong NIl 6.2 21
moist.
1520 |BHOS 2.00 SAND (5P), grey = Strong Nil F 6.2 23
1521 |BHO5 2.50 S’AND (SP), fine grained, grey, - Strong Nit 6.3 23
vimojst,
1522 {BHO5 3.00 SAND (5P, grey _ Strong it 6.3 2.3
1523 {8H05 4.00 SAND SSP). fine grained, grey, 5 Strong Ni 7.8 3.2
trace of shell, v/moist.
1524 |BHO5 5.00 SAND ¥§P) fine grained, grey, B Moderate Slight 8.5 6.1
trace of shell, v/imoist,
1525 |BHOS 6.00 SAND (SP), grey - Moderate Siight 8.2 5.8
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Certificate of Test Results

Ref No.r  HMC1228 jssued:  10/11/05,2:43 PM
Project: Border Tech Job No BT14650, for HMC Environmental Gonsulting
Ref. Soll Type Date Reaction | Reaction pHF pHFox
No. 1.D. (runcated description) | sampled to to 15 5
Peroxtde }'lCI suspension suspension
in 1 molar in 1 molar
NaCl NaCt
1607 |BHO8 6.00 SAND (SP), fine grained, light grey, = Moderate Slight 8.8 6.8
moist,
7608 |BHOS 0.00 SAND (SP). ight grey G Shight Siight 6.0 6.6
1609 |[BHO0812.00 SAND (SP), fine grained, light grey, |.. = Shight Slight 9.0 7.4
moist. i
1610 | BHO8 15.00 SAﬁh (SP), light grey = Slight. Slight 9.0 71
1611 |BHO08 18.00 SAND (SP), lighl grey y - Slight Slight 8.6 7.4
1612 |BHO8 20.00 SAND (SP), fine grained, brown, = Slight Nl 7.0 5.9
orange-brown, maist.

t
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GALES-KINGSCLIFF PTY LTD
Cudgen Lakes Sand Extraction Project
Report No. 617/04

Unit 8 / 33 Machinery Drive
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All correspondence to:
PO Box 3218
Tweed Heads South DC 2486
Telephone: 07 5523 9922
It Ligiv i ! Fax: 07 5523 9822
ABN 44 334 849 724 ACN 109 324 370 Email: mazlab@norex.com.au
Certificate of Test Results
Ref. Nos: HMC1228 fssued:  10/11/05,2:43 BM
Project: Border Tech Joh No BT 14650, for HMC Environmental Consulting
Ref. Soll Type Date Reaction | Reaction pHF pHFoX
No. I.D. {truncated description) Sarmpled to to 15 15
Peroxide HC suspension | suspension
in 1 molar in 1 molar
NaCi NaCl
«| 1528 |[BHOG 0.50 81890 SANOD (SP’) fine grained, grey- - Maoderate Slight a.7 3.6
brown, molst,
1528 |BHO6 0.50 613890 EANU (SP), ‘ﬁne grained, grey- L Moderate Shght [ 4.7 3.6
rown, mols|
1529 |BHO6 1.00 61809 SANP (SP), fine grained., grey, = Sirong Nil 6.3 2.1
maisl.
16529 |[BHO6 1.00 61809 SAND (SP), fine grained, grey, = Strong Nil 6.3 2.1
moist. .
1528 |BHU6 0.50 61890 EAND (SP), Tine gralned grey- = Moderate Slight 4.7 3.6
rown, moist,
1528 |BHO06 0.50 61890 SAND (SP), fine grained, grey- = Moderate Slight 4.7 3.6
brown, moist,
1529 |BHO6 1.00 61809 SAND {SP), fine grained, grey, = Strong Nil 6.3 ] 2.1
1529 |BH06 1.00 61809 SAND (SP), fine grained, grey, - Slrong ] 6.3 21
1530 [BH06 1.50 61891 SAND (SP), grey B Strong Nil 5.8 21
1531 |BHO6 2.00 61810 SAND (SP), grey - Strong Nif 7.0 21
1532 | BHOE6 2.50 61892 SAND (SP), grey & Strong. Nil 6.7 2.1
1533 |BHO6 3.00 61811 SAND (SP), line grained, grey, = Strong Nil 7.7 2.3
1534 |BHO6 4.00 61812 SAND (5P}, grey - Strong Slight B.1 3.1
1535 |BHO6 5.00 61813 SAND (SP), grey = Strong Slight 8.3 3.6
1536 |BHO06 6.00 61814 SAND (SP). line grained, grey, . 5 Strong Shight 7.9 3.1
trace of fine shell, moist.
1537 [BHO6 9.00 61817 SAND (5P, fine gralned light grey, = Moderate Moderate 8.9 6.8
\race of fine shell, moist,
1661 | BHO7 0.50 SAND SP) fine to medium grained, 5 Strong Nil 5.2 2.2
grey, mais
1562 |BHG7 1.00 SAND (SP‘) finé 1o medium grained, B Strong Nil 54 Z.2
qrey, mo|s
1563 |[BHO7 1.50 SAND (SP), grey-dark gray 5 Strong Nil 57 23
1664 |BHO7 2,00 SAND (GP), grey - Strong il 5.4 23
1665 |[BHO7 2.50 SAND (SP), grey - Strong Nil 5.3 2.3
1566 [BHO7 3.00 SA[\IP (SP), fine grained, grey, - Strong Nif 5.3 23
moist.
16567 |BHO7 6.00 SAND {SP), fine lo medium grained, = Moderate Slight 8.3 6.5
light grey & trace grange brown,
trace fine shell, moisl.
1568 {BHO7 9.00 bSandy GRAVEL (GP), light orange- - Sirong ] 7.1 59
TOWN
1569 {BHO7 12,00 CLAY (CH), Tght orange-brown & = Moderate Nil 6.5 57
arey-brown
1570 |BHO7 75.00 Silly CLAY (CI), medium plasticity. - Slight Nil 6.2 5.4
light grey & orange-brown mottied ,
with fine to medilim_sand, moisl.
1601 |BHO8 0.50 SAND (SPJ, dark grey & light brown = Moderate NIl 4.4 3.3
41602 {BHO8 1.00 SAND (SP), fine grained. grey- A Moderale [} 6.0 31
brown, moist. _
1603 |B8HO8 1.50 SAND (SP), grey - Sirong Nil 6.4 21
1604 |BHO8 2.00 SAND {SFJ, grey = Sirong Nit 6.4 2.2
1605 [BHO8 2.50 SAND (5P, grey - Sirong il 6.5 23
1606 [BHO3 3.00 SAND (SP), fine grained, grey- - Sirong Nil 8.3 3.0
: brown, moist.
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Certificate of Test Results - Chromium Reducible Sulphur
Issued:  10/11/05,3:04 PM

Job. No. : HMC1228  Project: Border Tech Job No BT14650, for HMC Environmental Consuiting

4

Sam| . Date Description Reactions | Density Sor | TAA | ANC | Liming
No. | Client.D. | Sampled + . PT’,‘;’C (m3) | Hac | (MOIH+1)| (Mol He/t) | (ol et Rate
Mested shat Siza | MC (%) (%5) | %S %S | (Kgidryt)
. N P), fi i
1101 | orirs 220 | 16/08/2005 | Slom ot e 42 Slight - as 0 7 i
20/05/2005 ALt 194 0.00 | 0.01
BHO1 1.00 SSAND (SP), line L it 7
1192 | 61709 16/0S/2005 | goment grey-brown e Stight = 52 0 3 . o
20/05/2005 Rl 19.7 0.00 | 0.00
BHO1 1. SSAND (5P}, fine to medi i . B
1103| Grre 0 | 16/05/2005 | Sraned e o eat™ Slight = a2 51 5 d
20/65/2005 [~ 189 0.08 | 0.01 )
1104 2?701‘10 2.00 16/05/2005 gg‘;ll)\ave(stp) fine lo medium gra:ned. _Slrong R o5 107 0 o3
20/05/2005 il 28.0 0.17 | 0.00 ’
D T o IS B DV =2 I E I
2010512005 bl 10.8 0.58 | 0.01 '
1106 (ES,"I—‘TO‘I“’I 3.00 16/05/2005 QS::I;I'Dm(OSISP‘).. fine 1o medium grained, | Strong _ s 84 3 67
20/05/2005 Nl 24.0 043 | 0.01 )
1197 6BI1-|_"D1'I2 4.00 16/05/2005 ESQI;IDHSCS”EI) fine 1o medium gralned, | Strong . 4 53 0 a8 i
20/D5/2005 Slight | 218 ’ 0.09 | 000 | 0.16
1108 g;—i;){ls 5.00 16/05/2005 gr';?,ongi:t),' fine to medium grained, | Strong . 78 0 68
Slight el 238
20/05/2005 9 22.8 0.13 0.00 0.1
BHO1 6.00 SAND (5P), fine | di G,
1199] 61714 16105/2005 | o o o ogreum grines, | Moderate . 89 a7 o 147 -
20/05/2005 Slight | 20.5 | 0.08 | 000 | 024
| SAND (5P), fi edi X
1200|1715 0 | 1610572005 |igh creyrroun, mast | YOS - oa | B ] O | TR
20/05/2005 Moderate | 22.8 0.0a | 000 | 0.24
e e L] e I I O B I Bl
20/05/2005 Moderate | 32.1 020 | ooo | 0.42
BHO1 13.00 SAND (SP), fine b ol ined, i i
1206 | 61721 16/052005 | i groymron, moee o] Sioht . oo | 19 a s il
20/05/2005 Moderate | 29,5 0.03 | 000 | 024
1 16, SAND (SP), hi ol i ined,
1200 B17pa 0| 1610512005 | by e, wen 0o ] Stant = . 8 0 148 il
20/05/2005 Moderate | 25.2 ) 0.01 p00 | 0.24
HO1 20.00 SAND (SP), i ined,
1213] ato9s 160512005 | bt o e, g 0/ne | Slight - .o 25 0 260 il
20/05/2005 Stong | 30.4 0.04 | 000 0.42
1914 EFSO;B 0.50 17/05/2005 E&I}lg‘(}iﬁ’e.n‘:g?sglained, grey & Moderate . o1 2 9 il
20/05/2005 Ll 203 0.00 | 0.1
- 22470229 1.00 17/05/2005 sme (\im ri;r;?sgralned light grey- Slight B R 0 0 [ i
22/05/2005 il 221 0.00 0.00 0.01
1216 gg—ial)fg 1.50 17/05/2005 g@'ﬁ,ﬁfﬁﬁgﬁ fo medium grained, |  Strong R o 207 7 1oy
220512005 ol 24.3 033 | o.01 )

Test methods follow procedures described in ASS Laboratory Methods 1998 Vers 1.11

& Mazlab In-House Method 22 [Afier ASS Method 22]
Liming rate is calculated from SCr + TAA using a supplied combined safely and neutralising factor of 155.0% and compesile aclion
level of 18molH+t TAA & 0.03% Scr. (Faclor not applied lo ANC values)
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Cudgen Lakes Sand Extraction Project

M AZL AB N TITET 33B Machinery Dve. PO Box 3218

Tweed Heads South Tweed Heads South DC
NSW

Report No. 617/04

Phone: 07 5523 9922
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Certificate of Test Results - Chromium Reducible Suiphur

Job. No. : HMC1228 Project: Border Tech Job No BT14650, for HMC Environmental Consuiting

Sam ) Date Description ';‘,EBC“:J”S Density Scr | TAA ANC Lgﬂitng
No. lient 1.D. | Sampled * . e‘;°c’,‘d e | (/m3) pHnact {mofH+/)| {mol H/) § (mol H+t) £l
[Tested Shell lSIze MIC (%) {%5) %S %S (Kafdry b
O R P Er ) I I N BETPN o7
22/05/2005 A 255 049 | 001
1218|2250 1 1710512005 | Graye vy motmy, o S | Strong - 57 112 0 11 o
224052005 ail 246 018 | o000 | 002
1210 BT0Z 300 11710512005 | gray vens motar o oene | Stgng g o | 123 0 a7 22
22/05/2005 40 245 0.20 { 000 | 007
1220| ooz 00 11710512005 | Gray- vy mar, T SRS | Sirong - os 92 0 87 a
221052005 ol 230 0.15 | 0.00 0.14
-~ Eﬁ;ﬂ:?a 5.00 17/05/2005 :é:',%%pr)ﬁggf. lo medium grained, | Moderate R o 101 0 100 29
22/05/2006 B Slight | 248 046 | o000 | 0.16
X SAND (SP), fi edi ined,
1222 256324 600 1710512005 { ight grgy-b]ro\n?: |r?1¢:?sL e |ied=Ete - A0 .35 ] 82 il
2210642005 Shight "1 18.3 0.06 | o000 | 0.3
K SAND {SP)}, li edi ined, i
1223 gﬁofs 7001 1710512008 light griu‘m&?i et grined. | - Shight ' 90 14 [V 92 -
2310502005 Slight | 207 002 | 000 | 015
X SAND (SP), fi dit ined, i
1226 Gl 00| 1710512005 | gy v o oo | St T es [0 TS0
23/05/2005 Modsrate | 23.9 0.02 | 0.0 0.24
02 13.0 SAND [GB), ined, pal ) i
1229 81 741 0 17106/2005 | oogas. (shel)l. rl;‘gigiiame pale arey Shight - 8.0 24 0 150 nil
23/05/2005 Moderate | 24.0 0.04 | 000 | 024
K SAND (SF), fi ined.
1232 B OO0 [ 171051200 |Gy bty rowm i Mool e |0 ] R
23/05{2005 Moderate | 26.1 016 | 000 | 024
i Clayey SAND (5C), fine grained,
1234|a17as ° | 17/05/2005 9135'33 N el raned, | Steong - s | 178 0 376 »
23/05/2005 | Moderats| 325 020 | 000 | 080
1239 g:-lat)831 0.50 18/05/2005 3}(\,{\;{3 (5P}, fine grained, brown, Slight N o2 P 0 10 i, N
23/05/2005 Ll 162 0.00 | 000 0.02
1240 Grose 00 | 1810512005 [ G U e R 9% [ Modermie| ) 4 o
23/05/2005 il 25.5 0.00 0.01
Silly SAND {SM), i ined, K
1241 | CTGZ 150 1 18105/2008 | gt D (g e 0feined. dark | Strang o | 190 0 13 7
23/05/2005 oL 27.6 0.26 | 000 | 002
1242 o3 200 11810512005 | ot Dok et | 0o 4k | Stong o1 | 128 0 25 67
24/05/2005 Nil 270 0.21 0.00 0.04
24/05/2005 il 30.3 0.22 | 0.00 0.04 )
O I TR o i I I B PN B R B
24/05/2005 il 305 022 ; 000 | 004 )

HMC Environmental Consulting Pty Ltd

Test methods follow procedures described in ASS Laboeratory Methods 1998 Vers 1.11

& Mazlab In-House Method 22 [After ASS Method 22]
Liming rate is calculated from SCr + TAA using a supplied combined safety and neutralising factor of 155.0% and composile action
level of t8molH+l TAA & 0.03% Scr. (Factor not applied to ANG values)
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Certificate of Test Results - Chromium Reducible Sulphur

Issued: 10/11/05,3.04 PM
Job. No. : HMG1228  Project:  Border Tech Job No BT14650, for HMC Environmental Consulting
o
Sam RIS Date Description 'I‘jac“f’d"s Density Sor TAA | ANC L:;ﬂing
No. ient 1.D. [ sampled * . eroxioe | (yim3) Hiacy | (molHHO] (mol H+/) § {mol Het) gL
Mested shel iza | MIC (%) PRNSEH T onsy | s %s | (Kgldryt)
BH03 4.00 Silly SAND (SM), fi Wned, dark
1245 6175?2 18/05/2005 g(ez-brown,(wel.) e o Strong - o] 95 0 73 an
24/05/2005 bl 297 045 | o000 | 012 ‘
1246 B, 500 1 1810572008 et e dat | Sirong - 6o 104 0 100 an
24/05/2005 i 275 017 | ooo | 016 )
1247| r3 B00 1 48105/2005 | St o er: | Pae B2 | Strong T o2 71 0 98 il
24/05/2005 1 Nl 23.3 011 | ooo | 016
1248 B0 70T 1810512005 | on orey. iy, o oraned | Shght oh 10 0 132 0
24/05/2005 Slight | 23.1 002 | 000 | 021
1261 | By 000 [ 1810572005 | Aoy hae; © meumreined: | Siight . o | 5 0 99 o
24/05/2005 : Maderale | 238 0.02 | 000 | 0.6
18,00 Silty SAND (SM), i di
1284 21%36 80 19/05/2005 gll'a‘}:\et‘iq dar‘(k brgwweal:e:?sa sl;;lgnll Moderate - e 82 0 195 -
260052005 | "7 ™ Mpderale | 23.5 013 | ooe | 031
BHO4 5.00 Silty SAND {3}, fine 1o medi
1292 | 61773 19/05/2005 g;a‘;’ned daA( gréy'geccgsmshletillmvety Strong - o 117 0 127 e
m r - "
2610512005 | ™ Nil 27.4 o1e | coo | 020
BHO4 6.00 SAND (SP), fine k di d,
1293| 61774 1910512005 | anreny shar, = oo o oreine: | Moderate) - oa 28 0 116 y
26/05/2005 Moderate | 20.1 0.05 0.00 0.19
oo BT s (ST e || e | o | 2 |
26/05/2005 Strong 24.2 0.06 0.00 0.36
HO4 20. Silty CI I ol ficity
1307 | 022000 4910512005 | oY g-LeJ;YbﬁfJn"é‘Zn'.‘é!'Sr"g'gil'é’s"’ Strang - o5 | 066 p | 1449 .
26/05/2005 | ™ Moderale | 54.8 107 | ooo | 232
BHOS 0.50 SAND (SP), fis tned, - i
1817 - brown, (mm)st e aened, grey Slight - A 0 2 il
7/06/2005 Gl 13.7 0.00 | 000
BHO5 1.50 SAND {SP), fil d, n
1519 > i Strong - s | 176 0 16 128
7/06/2005 Al 24.8 028 | ooo | 003 ’
1521 BHOS Z.50 = s’i\nl\;ligESP). fine grained, grey, Strong N oo 101 0 26 o5
7/06/2005 ulil 24.1 0.i6 | ooo | 004 ’
.00 SAND {SP}, fi ed,
1523|000 40 > e ol i iy ores: Strang = . 88 0 73 -
7/06/2005 ] 256 044 | o000 | 012 '
BHOS 5.00 SAND (SP), fi ined, 3 0
1524 - trace o$ shgli,Ic.’en'\gorf;llr.le oy LTI 8.3 40 0 129 nif
7/06/2005 Shight | 245 0.06 | 000 | 021

Test methods follow procedures described in ASS Laboratory Methods 1998 Vers 1.11

& Mazlab In-House Method 22 [After ASS Method 22]
Liming rate is calculated from SCr + TAA using a supplied combined safety and neutralising factor of 155.0% and composite action
level af 18motH+1 TAA & 0,03% Scr. (Factor not applied 1o ANC values)
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Fax: 07 5523 9822

Mobile: 04 2714 9374

Certificate of Test Results - Chromium Reducible Sulphur

Job. No. : HMC1228  Project:  Border Tech Job No BT14650, for HMC Environmental Consulting

Samj . Date Description Reactions | Density Scr | TAA | ANC | Liming
No. | Client1.D. | sampled = . Pez’i‘fe Um3) | pHac (ol (mol Hs) | (mol H+ft) (KRI:‘: 9
Mested ot Se | MIC (%) (%) %S %S gldry
BH06 0.50 SAND (SP), fine grained, grey- Moderats B
1528 | 61890 c brown, Moisl. a 'e'z e s 0 3 il
10/06/2005 Stight | 208 0.00 | 000
BHO6 0.50 SAND (SP), (i ined, -
1528| 61890 - bmwrw.(mai)st.me Sl et Moclierate - A 0 3 -
10/06/2005 Sight | 208 0.00 | 000
B8HO6 1.00 SAND (SP), fine grained, grey, S 7 EE]
1529/ 61809 o moist. !‘f‘?“g o6 255 ] 193
10/06/2005 SN 27.5 0.41 0.00 0.02
BHO6 1.00 SAND (SP), fine grained, grey, 11
1520 51808 - oisL : S"‘f"g 5. 255 0 193
10/06/2005 WL 215 0.41 | 000 | 0.02
BHO& 0.50 SAND (SP), Ii ined, -
1528| 61880 - brown.(mm)éq_me grained, grey M"cfe‘a'e - as 0 3 il
10/06/2005 : Slight | 2038 0.00 | 000
BH0G6 0.50 SAND (SP), fi ined, -
152861890 : - hrown,(mm)sl.me grainee. grey Mocferata - an 0 3 il
10/06/2005 Slight | 208 ¢.00 | ©0CO
BHOG 1.00 SAND {SP), ine grained, grey. St _ 11
152961809 - moisi. St 56 255 0 103
10/06/2005 A 275 0.41 | o000 | 002
BHO8 1.00 SAND (SP), fine grained, grey, . 11
1529| 61809 > moist S"“’“g 5o 255 0 193
10/06/2005 L] 275 0.41 | o000 | 002
BHO6 6.0 SAND {SP), fi ined, f
1536 61814 © - wrace o ﬂné sll:l:u?:\?lg;; e Strong - o 120 0 101 e
10/06/2005 Slight | 289 019 | 000 | 016 "
BHO6 9.00 SAND {SP), i ined,light 3
1537 | 81817 5 SAND (5P) The sraned foht grey, | Moderate| o 29 ) 125 "
10/06/2005 Moderate | 225 0.05 0.00 0.20
07 0.50 SAND (SP). fine t di ined,
1561 | > L e S"‘_’"Q - 54 195 0 15.2
10/06/2005 ol 236 0.31 | 0.00
B 1.00 SAND (SP). fi di tned, 7
e HO7 ~ S rrgaisl). ne 1o medium graine Strong K os 158 0 122
10/06/2005 . 234 p.25 | 0.00
BHO7 6.00 SAND (SP), fine to medium grained. | Maderate ~ 2 0 101
1567 - light grey & trace orange brown, 36 3 nil
10/06/2005 trace fing shell, moisL. Slight 246 0.04 .00 0.16
BHG7 15.00 Silty CLAY (CI), medium plaslicity, i
1570 - Iig'hlygrey & g(ﬂ?jgrngrsxlnpnig[&gdv. Siight 6.5 0 0 10 nit
10/06/2005 with fing to medium sand, maist. Nil 20.5 0.00 0.00 0.02
BH o SAND (5P}, fi ined, 5
1602|000 0 - | own ma S g Moderale) - 5o 6 0 7 "
22/06/2005 N 211 0. 0.00 0.01
.00 SAND {SP), li ained, -
1606 BHOS 3 B brown,(moi)s.l.me grained, grey- Stn?ng R os 76 o 55 2
22/06/2005 oL 226 012 | o000 | 008
.00 SAND(5P), i ined, light 5
- BHOB ©.0 ~ rmm( . Yine grained, Tght grey, Moc.ierate _ os 38 0 177 .
22/06/2005 Siight 1| 26.0 006 | co0o | 028

HMC Environmental Consulting Pty Ltd

Test methods follow procedures described in ASS Labgratory Methods 1998 Vers 1.11

& Mazlab In-House Methad 22 {After ASS Method 22]
Liming rate is calculated from SCr + TAA using a supplied combined safety and neutralising faclor of 165.0% and composite action

Jevel of 18molH+ TAA & 0.03% Scr. (Factor not applied to ANG valuss}
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\/l . 33B Machinery Dve. PO Box 3218 Phone: 07 5523 9922
AZLAB PTY. LIMITED Tweed Heads South Tweed Heads South DC Fax: 07 5523 9822
LHLh e NSW NSW 2486 Mohile: 04 2714 9374

A.B.N. 44 334 849724

Certificate of Test Results - Chromium Reducible Sulphur
Issued: 7 10/11/05,3.08 _PIVI

Job. No. : HMC1228 Project: Border Tech Job No BT14650, for HMC Environmental Consulting

&

Sam| . Date Description Reactions | Dansity Scr | TAA | ANC | Liming
No. | Client LD. | sampled G . Peroxide | (yjm3) (molH+/t)| (mal H+t) | (mol H+my|  Rate
Acid oy | PHNaCI{ 770 8 o 5 (Kgldry t)
Tested o o | MIC (%) {%S) %S %S gldry
- BHOB 12.00 R iﬁﬁ? (SP), fine grained, light grey, Slight ; o0 17 0 157 -
22/06/2005 Slight | 20.1 003 | o000 | 025
BHO8 20.00 SAND (SP), fi ined, b 3 i
P — - |Oe e o, | sight [ s o | 8
221062005 M 28 001 | 000 | 010

—

Test methods follow procedures described in ASS Laboratory Methods 1998 Vers 1.11
& Mazlab in-House Method 22 [After ASS Method 22]
Liming rate is calculated from SCr + TAA using a supplied combined safety and neutralising factor of 155.0% and composite action
level of 18moiHHt TAA & 0.03% Scr. (Factor not applied 1o ANG values)

HMC Environmental Consulting Pty Ltd
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GALES-KINGSCLIFF PTY LTD
Cudgen Lakes Sand Extraction Project
Report No. 617/04

ABN 44 334 849 724
Certificate ‘bf Test Results - Chromium Reducible Sulphur Issued:  23/7/07,92:11 PM

Ref, No.: HMC1386

Unit B 7 33 Machinery Drive
Tweed Heads South NSW 2486

All correspondence to:

PO Box 3218

Tweed Heads South DG 2486
Telephone: 07 5523 9922
Fax: 07 5523 0822

Email: mazlab@norex.com.au

Project: Crescent st & Tweed coast Rd, Cudgen for HMC Environmental Consulting

Ref. Date Description Reactions | Density Scr | TAA ANC | Lliming

No.| 1D |sampled Paodse | @) | ohHeg | (molreny| (mairien | Snas | Rate
ITested Sholi size | MIC (%) (%S) %S | (mol Heity | (KOfdry 1}

e 8H09 1.00 8002006 | SAND (SP). grey, vimoist. Strong _ . 70 12 . 64
13109/2006 Nil 265 0.1 | 002

382 BHO9 3.00 8/09/2006 | SAND (SF). grey, vimpist. Strong R 5o 94 7 - 79
131092006 N 22.4 ' 0.15 | 001

o355 BHO9 5.00 BI09Z005 | SAND (SPYiGh grey, vineisl Shight N . p 0 a0 o
13/09/2006 Stong | 235 " | 0.03 | 000

6391 BH10 1.50 8/00/2006 | SAND (SPY. ight brown, vimest Strong _ ve 106 7 . .
13/0912006 il 239 “ ] a7 | o001 '

. BH10 3.00 8/09/2006 SAND (SP}, grey. vimoist. Strong , N wr 40 10 - 18
13/09/2008 Nit 237 ’ 0.06 | 002

6397 BH10 4.50 8/09/2006 SAND (SP), grey, vimoist, Strong N ot a7 5 - 15
1310912006 Ni 27 ) 0.06 | 001

R BH10 5.50 80012006 | SAND (5P). ight grey, vimoist Slight R oo 27 0 148 -
13/09/200G Swong | 232 | 0.04 | 0.00 ‘

Test method follows procedures described in Acid Sulfate Soils Laboratory Methods Guidelines - Version 2.1

HMC Environmental Consulting Pty Ltd
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Appendix 8

DIPNR Response — Proposed ASS Sampling
Survey Design

(No. of pages excluding this page = 1)
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Department of
Infrastructure, Planning and Natural Resources

Contact: Glenn Atkinson

Phone: 02 65620717

Fax: 02 65628728

Email: Glenn.Atkinson@dipnr.nsw.gov.au

Mark Tunks Our ref:
HMC Environmental ; Your ref:
PO Box 243 File:

Banora Point NSW 2486
Tuesday, 8 November 2005

Dear Mark,

Subject: ASS Sampling Protocol Gales Projects Pty Ltd Properties, Cudgen

| have been asked to consider your lelter of 7" October 2005, in which you make a submission
lo DNR that the ASS sampling protocol should be varied in the context of processing the EIS for
proposed sand extraction operations at Cudgen.

The question is essentially whether there is adequate information already available to prepare a
detailed ASS management plan for the proposed operation.

The grounds on which the case is based is that there has been a certain amount of sampling on
the site to date, there has been considerable sampling of adjacent sites, and based on this
available data, it can be concluded that the sand deposit is of relatively uniform character, and
that it has a relatively low pyrite concentration.

It is acknowledged in the submission that the proposed sampling rate does not meet the
guidelines as set out in the ASS Manual. It is then argued that additional data that would be
required to meet the conditions in the ASS Manual would be onerous and would not in fact
make any difference to the proposed management plan.

| agree that from an ASS management perspective, it is a reasonable argument that sufficient
data exists to prepare a detailed ASS management plan. You will however need to justify the
case in the EIS.

You will also be required to prepare a thorough ASS management plan documenting how pyritic
materials will be processed to ensure that no environmental harm will occur. This will include
methods of separating pyritic fines from the sands, internment of the fines, quality testing of the
separated sands, thresholds and processes for re-treatment of the sands, routine surface and
groundwater quality monitoring, water treatment procedures, triggers that indicate failure of the
treatment process and closure of operations and contingency arrangements.

You have indicated that the money saved by not having to meet the ASS manual guidelines can
be better spent on ASS management. | look forward to seeing that additional level of
commitment in the management plan.

This submission has been considered on the merits of the case and should not be considered a
precedent for limited sampling in the future.

L%féh Glenn Atkinson

' : Al Senior Natural Resource Analyst -
Acid Sulfate Soils

Kempsey

Yours sincerely

Dept Natural Resources PO Box 149 West Kempsey NSW 2440

HMC Environmental Consulting Pty Ltd
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