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Summary

Gilbert & Sutherland (G&S) was engaged by MFS Diversified Group to revise the acid sulfate soil
management plan (ASSMP) previously prepared by G&S during January 2007 in response to the
NSW Department of Water and Energy’s (DWE) request for further information (dated August
16, 2007).

The ASSMP is based on two previous investigations conducted at Fraser Drive during November
2000 and October 2002. Since these investigations were conducted, the development layout has
been revised. However, based on the proximity of the boreholes (constructed during November
2000 and October 2002) to the proposed excavations necessitated by the new development
layout and the requirement to undertake Phase 2 and Phase 3 acid sulfate soil (ASS) testing it is
considered that appropriate management of ASS would be achieved without the need for
further Phase 1 investigations.

The results obtained from both investigations have been incorporated into this revised ASSMP
to provide confidence to the DWE that the acid sulfate soils encountered at Fraser Drive have
been adequately characterised and can thus be effectively managed.

This ASSMP establishes procedures to ensure that any acid sulfate soils (ASS) or potential acid
sulfate soils (PASS) encountered at the Fraser Drive development site are appropriately
identified and treated in accordance with proven management techniques. The ASSMP provides
a clear management protocol based on operational policies, performance criteria,
implementation strategies and corrective actions should they be necessary. The ASSMP
identifies who is responsible for each specific aspect of ASS management using a working
tabular format with provision for amendment if required.
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1) Introduction

Gilbert & Sutherland (G&S) was engaged by
MFS Diversified Group to revise the acid
sulfate soil management plan (ASSMP)
previously prepared by G&S during January
2007 in response to the NSW Department
of Water and Energy’s (DWE) request for
further information (dated August 16,
2007).

The ASSMP is based on two previous
investigations conducted at Fraser Drive
during November 2000 and October 2002.
Since these investigations were conducted
the development layout has been revised.
The previously proposed pond excavation
has been removed from the design and
replaced with a 1.4ha detention basin to be
excavated to a depth of approximately
1.5m below the current surface level. This
detention basin is to be located to the west
of the previously proposed pond. Other
excavations at the site would be limited to
the cutting of roads and trenching works
for the installation of services.

1.1 Findings of previous
investigations

1.1.1  ASSA November 2000

In November 2000, Gilbert & Sutherland
conducted an acid sulfate soil investigation
incorporating a drilling and sampling
program within the low lying areas (<5m
AHD) of the Fraser Drive development site.

In accordance with the New South Wales
Acid Sulfate Soil Advisory Committee Acid
Sulfate Soil Manual, August 1998 (ASSMAC
Guidelines) ten boreholes were constructed
at spacings of 50m to 100m across the
subject area. The number and layout of
boreholes was determined in accordance
with the 2 holes per hectare requirement
for sites greater than 4ha as stipulated in
the ASSMAC Guidelines. The locations of
these boreholes with respect to the current
development layout are shown on Drawing
No. GJ0596.1.2.

Samples were recovered from every 0.5m of
the soil profile to a depth of 5m below NSL
(near surface level) for boreholes within the
proposed stormwater treatment area and
to 3-4m below NSL in areas for proposed
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services (based on the now superseded
development layout).

A total of 81 samples were recovered from
the 10 cores and screened for acid sulfate
potential. Of the 81 samples screened, a
total of 49 were subsequently sent to a
suitable laboratory to undergo Chromium
Reducible Sulfur Analysis (Method 22B)'.

The initial pH values (pH;) recorded during
screening analysis ranged from 3.35 to 7.42
with the majority of the samples exhibiting
a pH; of >4. pH; values greater than 4
indicate no appreciable Actual Acid Sulfate
Soil (AASS) present within the soil profile.
pH after oxidation (pHox) ranged from 1.37
to 5.62 with 55 of the 81 samples exhibiting
a pH;ox of <3 thereby indicating the likely
presence of Potential Acid Sulfate Soils
(PASS) at the site.

The results of laboratory analysis for the 49
samples tested indicated that the majority
of samples recovered from 1m below NSL
exhibited acid sulfate potential with %S
concentrations ranging from 0.06%S to
1.02%S and Total Potential Acidity (TPA)
values of <2 to 320 moles H*/tonne.

The November 2000 investigation identified
PASS material in the low lying floodplain
areas of the site. These were generally of a
moderate severity where fine silty sands
were encountered to high severity where
silty clays were encountered. Subsequently
a Soil and Water Management Plan was
prepared for the site’.

All results for the November 2000 acid
sulfate soil investigation conducted at
Fraser Drive including borelogs, screening
results and chromium reducible sulfur
analyses are included in Appendix 1.

' The Chromium Reducible Sulfur (CRS) technique
utilises the conversion of inorganic S to H,S by a hot
CrCl, solution. The H,S generated is trapped in a zinc
acetate solution and may be quantified by iodometric
titration (Sullivan et al, 1998)4. CRS is an alternative to
the Peroxide Oxidisable Sulfur (Spos %) method of the
POCAS technique and unlike Spps % is not subject to
significant interference from sulfur in either organic
matter or sulfate minerals (Sullivan et al. 1998).

2 Gilbert & Sutherland, 2000. Soil Survey, Agricultural
Land Capability Assessment, Acid Sulfate Soil
Assessment and Soil and Water Management Plan
Sullivan’s Land.
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1.1.2 ASSA October 2002

In October 2002, Gilbert & Sutherland
conducted a further acid sulfate soil
investigation at Fraser Drive within the
proposed pond excavation area.

In accordance with the specifications of the
ASSMAC guidelines six (6) boreholes were
drilled within the proposed excavation area
to depths ranging from 2.5m - 3.5m below
NSL. Samples were recovered at each soil
horizon averaging one soil sample from
every 0.5m of the soil profile. The locations
of these boreholes with respect to the
current development layout are shown on
Drawing No. GJ0596.1.2.

A total of 24 samples were recovered from
the 6 boreholes and screened for acid
sulfate potential. Of the 24 samples
screened, a total of 18 were forwarded to a
suitable laboratory to undergo Chromium
Reducible Sulfur Analysis (Method 22B).

The initial pH values (pH;) recorded during
screening analyses ranged from 5.06 to 8.61
with all 22 samples exhibiting a pH; of >4

indicating no appreciable presence of AASS.

pH after oxidation (pHox) ranged from 0.66
to 4.98 with 12 of the 22 samples exhibiting
a pH;ox of <3 thereby indicating the likely
presence of PASS at the site.

The results of laboratory analysis indicated
that all samples recovered from
approximately 1.0m below NSL and BH19
(between 0.05 to 0.9m below NSL)
exhibited moderate to high acid sulfate
potential with %S concentrations ranging
from 0.11%S to 0.35%S. TPA values ranging
from -203 (BH17) to -7 (BH20) moles
H*/tonne were recovered across the bore
network. The negative TPA values reflect
the acid neutralising capacity of the shell
material noted within the samples (refer to
borelogs). The majority of samples analysed
above 1.0m NSL had nil to slight acid
sulfate potential with %S concentrations
ranging from 0.00 to 0.01%S.

The October 2002 investigation identified
PASS materials in the low lying floodplain
areas of the site. These soils were generally
of a moderate to high severity and
associated with olive grey/greyish olive
loamy sands. Subsequently an Acid Sulfate

1-2

Soil Management Plan was prepared for
the site’.

All results for the October 2002 Acid Sulfate
Soil investigation conducted at Fraser Drive
including borelogs, screening results and
chromium reducible sulfur analyses are
included in Appendix 2.

1.2 Conclusions

Based on the proximity of the boreholes
from the previous investigations to the
currently proposed excavation area, the
results of the previous works are directly
applicable to the revised proposal. In order
to reflect the changes to the layout and any
revisions of legislation since the
management plan was prepared, the
original ASSMP (G&S, 2002) has been
revised with regard to the Environmental
Planning and Assessment Act 1979, the
Protection of the Environment Operations
Act 1997, the New South Wales Acid
Sulfate Soil Advisory Committee
(ASSMAC) Acid Sulfate Soil Manual
(August 1998) and the NSW Department of
Water and Energy’s (DWE) request for
further information (dated August 16,
2007).

The provisions proposed within this revised
ASSMP for the identification, treatment
and overall management of the site reflect
best practice management and would be
effective in managing any acid sulfate soil
material encountered at the site.

3 Gilbert & Sutherland, 2002. Acid Sulfate
Management Plan Fraser Drive, Tweed Heads South.
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1.3 ASSMP structure

This ASSMP acknowledges the potential environmental impacts associated with the proposed
future disturbance of Acid Sulfate Soils (ASS) at Fraser Drive, Tweed Heads South and details
strategies to mitigate them.

Each control strategy is based upon proven environmental management methods and is
presented as a commitment. The commitments made within this document will form the basis
of future assessments, which will be made available to Tweed Shire Council for review.

The ASSMP is based on a series of tables for use during the construction phase of the proposed
development. The person responsible for the implementation of the measures detailed is
written on the table itself. The tables then detail the issue, the performance criteria, the
implementation strategy, monitoring, auditing, reporting, failure identification and the
corrective action. The detachable pages within each section detail the provisions of the ASSMP.
An objective of the tabular format is to allow for change and allow the ASSMP to be a working
document. If items need altering, changes may be made to the individual tables after
appropriate consultation with the statutory authorities. The format is presented below for
reference purposes.

Title #

This is the person who has accepted the responsibility of implementing the ASSMP

Person responsible
provisions detailed on this page.

Issue
Operational policy
Performance criteria

Implementation
strategy

Monitoring

Auditing

Reporting

Identification of
incident or failure

Corrective action

Commitment #

The issue with which the table deals.

The operational policy or management objective that applies to the element.

Performance criteria (outcomes) for each element of the operation.

The strategies or tasks (to nominated operational design standards) that will be
implemented to achieve the performance criteria.

The monitoring requirements which will measure actual performance (i.e. specified
limits to pre-selected indicators of change).

The auditing requirements, which will verify implementation of, agreed construction
and operation phase environmental management strategies and compliance with
agreed performance criteria.

Content, timing and responsibility for reporting and auditing of monitoring results.

The circumstances under which the agreed performance criteria are unlikely to be met
and environmental harm is likely to result.

The action to be implemented in case a performance requirement is not reached and
the company(s) responsible for action.

What management has committed the company to.

1.4 General commitments

Commitment 1

1-1
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The Developer undertakes to comply with the environmental implementation strategy as
contained within the approved Acid Sulfate Management Plan (ASSMP).

Commitment 2
The Developer undertakes to fulfil all commitments made in this ASSMP and to carry out their
activities on the project site in accordance with relevant current statutory requirements and

approved amendments.

1.5 Definitions

In this ASSMP the terms have the following meanings;

e ASSMP means the approved Acid Sulfate Soil Management Plan and includes any
amendments that may be approved from time to time.

¢ EPA Act means the Environmental Planning and Assessment Act 1979.

¢ Development means the development of the site as defined in a future development
application.

e TSC means Tweed Shire Council.
¢ DEC means the Department of Environment and Conservation (NSW).

¢ Proponent means the person undertaking the development of the land and includes the
person nominated as having the responsibility for implementing the provisions of the ASSMP.

1-2
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2) Management of potential impacts

2.1 Contractor management

| Person responsible:

| Consulting Engineer

Issue

Operational policy

Performance criteria

Implementation
strategy

Monitoring

Auditing

Reporting

Identification of
incident or failure

Corrective action

Commitment 3

Contractor management.

To verify the Proponent’s duty of care is met by ensuring the contractor is aware of
his/her responsibilities under the terms of the ASSMP.

Each contractor is fully aware of his/her responsibilities under the terms of the ASSMP
and their obligation to respond to environmental issues arising from construction
activities.

Monitoring and verifying that the ASSMP is adhered to at all times and taking action if
the specifications are not followed.

Review of the ASSMP by TSC.

The provision of advice, information and training to contractors and staff with regards
to the implementation of the ASSMP.

Weekly site inspections are to be carried out by the site manager or Proponent’s
representative to ensure the provisions of the ASSMP are being adequately
implemented.

Auditing will be undertaken by the site manager and/or the proponent’s nominated
representative.

Alternatively, auditing may be carried out by an independent consultant. The audit
should include an inspection of site activities, complaints, corrective actions and
reporting to assess compliance with the provisions outlined within the ASSMP.

Full details shall be available to the contractor together with suggested corrective
actions (if required).

Failure to comply with the conditions set out in the ASSMP resulting in environmental
harm or unnecessary disturbance to neighbouring land users.

The Proponent has the right to call a halt to any activity being undertaken which is
deemed in conflict with the ASSMP.

All contractors will be managed to ensure compliance with the ASSMP for the duration of the
site works.

2-1
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2.2 Acid sulfate soil identification

| Person responsible | Site Manager

Issue Acid sulfate soil identification.

Operational policy Identify actual and potential acid sulfate soils (AASS & PASS) and determine their acid
producing potential prior to treatment.

Performance criteria All ASS & PASS are appropriately identified prior to treatment.

Implementation All soils excavated during trenching works, road works or construction of bioretention
strategy

basins from below the current surface level of the site will be sampled according to the
following protocol during excavation.

Frequency - During excavation of the bioretention basin a minimum of 1 soil sample
would be collected at each colour or texture change with a minimum of 1 sample
every 1000m>. All samples are to be analysed for Chromium Reducible Sulfur (CRS) and
Titratable Actual Acidity (TAA) in accordance with the ASSMAC guidelines.

During the excavation of trenches for the installation of services, soil sampling would
be conducted at a rate of 1 soil sample per 75 metre interval in areas of the site
occurring below RL5m AHD. All samples are to be analysed for Chromium Reducible
Sulfur (CRS) and Titratable Actual Acidity (TAA) in accordance with the ASSMAC
guidelines.

Sample size - Soil samples of approximately 0.3kg each are to be collected from each
soil horizon with a soil profile description recorded.

Sampling - Soil samples to be tested on site or collected in sealed containers or plastic
geological sampling bags that exclude air.

Handling and storage - Samples are to be sent to laboratory or dried within 24
hours.

Monitoring Laboratory analysis will employ the CRS/TAA Method as per ASSMAC Guidelines.

Auditing Auditing will be undertaken by the site manager and/or the proponent’s nominated
representative.

Alternatively, auditing may be carried out by an independent consultant. The audit
should include an inspection of site activities, complaints, corrective actions and
reporting to assess compliance with the provisions outlined within the EMP.

Reporting of Test results are to be forwarded to the Site Manager as they become available.
monitoring results

Identification of Excavation of soils occurring below the current surface level without acid sulfate
incident or failure testing and appropriate treatment.

Corrective action Ensure sufficient sampling and analysis of all excavated soils.

Adjust sampling rates as necessary with consent from TSC.

Commitment 4

All soils excavated from below the current surface level will be tested for the presence of AASS
and PASS during excavation.

2-2
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2.3 Acid sulfate soil treatment

| Person responsible

| Site Manager

Issue
Operational policy

Performance criteria

Implementation
strategy

Monitoring

Auditing

Reporting of
monitoring results

Identification of
incident or failure

Corrective action

Acid sulfate soil assessment and treatment.

No acid sulfate soils are to be disturbed or excavated without appropriate treatment.

No material will be covered or removed from the site until validation tests indicate
compliance with acceptance criteria based on the action levels of oxidisable sulfur as
stated in the ASSMAC Guidelines.

Acid sulfate soil excavation to be conducted in accordance with the treatment
measures described below.

LIME TREATMENT.

e Soils requiring treatment will be treated with lime or neutralising agent to
neutralise their equivalent TPA or equivalent oxidisable sulfur concentrations
based on sample testing at the rate of one sample per 1,000m? of excavated
material. In calculating the amount of lime or neutralising agent to be added, a
mixing factor for safety of 1.5 will be used. If it can be demonstrated that this
safety factor is not needed, this may be reduced with the written agreement of
TSC.

. Excavated material will be placed within bunded areas.

o Material will be placed to a depth of <300mm and limed at the rate indicated by
soil testing performed during excavation. Lime to be mixed to a minimum depth
of 300mm with a rotary hoe or disc plough.

o Materials used to construct bunds will be free from acid sulfate soils with the
bunded area prepared with surface lime at a rate of 5kg/m? of material to be
placed.

o Exposed sides of open trenches, drains or bioretention basin batters are to be
treated with lime immediately after excavation at a rate of 5kg/mZ.

Verification testing will be performed by assessing oxidisable sulfur sampled at the rate
of one sample per 1,000m? of treated material.

Lime delivery dockets are to be retained and made available to the auditor. These
dockets will be compared with required lime amounts (as per calculated liming rates)
as an indication as to whether liming has occurred at the specified rates.

Auditing will be undertaken by the site manager and/or the proponent’s nominated
representative.

Alternatively, auditing may be carried out by an independent consultant. The audit
should include an inspection of site activities, complaints, corrective actions and
reporting to assess compliance with the provisions outlined within the ASSMP.

Records are to be kept on site and should be available for inspection at all times.

Records are to be sent to TSC and/or DEC as required.

Examination of works for evidence of:
e yellow efflorescence on soil surface

o iron staining of soils or water
e  sulphurous odour
. low pH in water bodies.

The acceptance criteria for the placed materials will be:

o if any single sample exceeds the ASSMAC Guideline threshold then the average of
any four consecutive samples shall be equal to or less than the ASSMAC Guideline
threshold for that material texture or should exhibit an equal or greater acid
neutralising capacity.

o Retesting of materials in vicinity of excavation using CRS/TAA method in
accordance with the ASSMAC guidelines.

2-3
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e Any need for additional lime should be managed in accordance with the
implementation strategies stated above.

o If unforeseen environmental impacts occur due to excavation of acid sulfate soils
(eg. fish kill) work should cease and TSC should be contacted.

Commitment 5

All AASS and PASS material shall be treated in accordance with the ASSMAC guidelines.

2-4
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2.4 Surface water quality management

| Person responsible

| Contractor’s Site Manager

Issue

Operational policy

Performance criteria

Implementation
strategy

Monitoring

Auditing

Reporting of
monitoring results

Identification of
incident or failure

Corrective action

Surface water quality in the receiving environments surrounding the site will not be
adversely impacted upon by site operations.

No adverse impact to the receiving environment shall result from the discharge of
waters offsite.

Surface water quality in the receiving environment will be maintained and not adversely
impacted by the development of the site. Where practicable, surface water quality will
be evaluated against the ANZECC (2000) guideline limits for the protection of aquatic
ecosystems.

Any surface water discharged from the site shall comply with the following release
criteria:

Water quality parameter Release criteria Criteria type
pH 6.5-9.0 Range
Electrical conductivity <1500uS/cm Maximum
Dissolved oxygen >6.0mg/L Minimum
Suspended Solids <50mg/L Maximum
Visible oil and grease None visible Visible

1. When constructed, surface water quality monitoring shall be undertaken within the
stormwater detention basin for pH, EC, DO and turbidity prior to the release of any
waters off site.

2. Existing surface water conditions shall be maintained outside the construction area.

3.  When constructed, surface water flows will be directed towards the stormwater
detention basin or grassed treatment area. Sediment and erosion control measures
will be installed as detailed in the Table 2.6.

4. Reliable in situ monitoring equipment will be used for all monitoring. This
equipment will be calibrated prior to each round of monitoring.

e  Surface water quality monitoring within the stormwater detention basin for pH, EC,
and DO to be conducted prior to the release of any waters off site.
o Daily rainfall to be recorded by the civil contractor.

Auditing will be undertaken by the site manager and/or the proponent’s nominated
representative.

Alternatively, auditing may be carried out by an independent consultant during the
construction phase of the development. The audit should include an inspection of site
activities, complaints, corrective actions and reporting to assess compliance with the
ASSMP.

e Water quality monitoring results to be submitted to TSC as requested.
e All results to be kept on site for inspection by local and state government officers at
all times.

o Discharge of waters offsite without appropriate testing to ensure the above water
quality criteria are met.

o Deterioration in surface water quality downstream of the development resulting
from discharge of waters from the development site.

e  Take necessary steps to address the problem to prevent a recurrence.

e  Addition of hydrated lime to contained waters as required to maintain the pH
within the recommended range.

e  Addition of gypsum to contained waters as required to reduce suspended solids
concentrations.

o Discharge from any contained waters will not be allowed until the water quality
criteria are reached.
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Commitment 6

Management will ensure that any surface water discharged off site is acceptable under the
ANZECC (2000) water quality criteria prior to release from the site.

2-6
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2.5 Groundwater management

Person Responsible

Contractor’s Site Manager

Issue

Operational policy

Performance criteria

Implementation
strategy

Monitoring

Auditing

Reporting of
monitoring results

Identification of
incident or failure

Corrective action

Commitment 7

Management of groundwater intercepted during the course of excavations.

Management of groundwater intercepted during the course of excavations to minimise
potential impacts on the receiving environment.

e No discharge of groundwater intercepted during the excavation of trenches, roads
or bioretention basins without appropriate testing and treatment if required.

e No variation in groundwater levels and/or flow direction beyond the effects of
drought or flood.

1. Liming of all excavations including trenches and bioretention basins in accordance
with Table 2.3.

2. No groundwater shall be discharged from the site until the specified water quality
criteria are reached.

3. Reliable in situ monitoring equipment will be used for all monitoring. This
equipment will be calibrated prior to each round of monitoring.

Groundwater encountered during excavations shall be pumped to a holding area (such
as the proposed bioretention basin ) and monitored prior to release off site for the
following parameters:

Water quality parameter Release criteria Criteria type
pH 6.5-9.0 Range
Electrical conductivity <1500uS/cm Maximum
Dissolved oxygen >6.0mg/L Minimum
Suspended Solids <50mg/L Maximum

Auditing will be undertaken by the site manager and/or the proponent’s nominated
representative.

Alternatively, auditing may be carried out by an independent consultant during the
construction phase of the development. The audit should include an inspection of site
activities, complaints, corrective actions and reporting to assess compliance with the
ASSMP.

e Water quality monitoring results to be submitted to TSC as requested.
e All results to be kept on site for inspection by local and state government officers at
all times.

o Discharge of waters offsite without appropriate testing to ensure the above water
quality criteria are met.

o Deterioration in surface water quality downstream of the development resulting
from discharge of waters from the development site.

e  Take necessary steps to address the problem to prevent a recurrence.

e  Addition of hydrated lime to contained waters as required to maintain the pH
within the recommended range.

e  Addition of gypsum to contained waters as required to reduce suspended solids
concentrations.

Discharge from any contained waters will not be allowed until the water quality criteria

are reached.

Management will ensure that on-site activities do not impact upon groundwater quality, levels
or movement outside of conditions experienced during drought or flood.

2-7
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2.6 Sediment and erosion controls

| Person Responsible

| Consulting Engineer, Contractor’s Site Manager

Issue

Operational policy

Performance criteria

Implementation
strategy

Monitoring

Auditing

Reporting

2-8

Sediment and erosion control.

To prevent the displacement of sediment and acid sulfate soil material across the site,
particularly during storm events.

All excavated acid sulfate soil material shall be contained in such a manner so as to
prevent the displacement of this material across the site.

No erosion or sediment accumulation shall result from on-site activities.

Erosion and sediment control devices such as (but not limited to) silt fences, bunds and
contour drains should be installed prior to commencement of site activities to the
reasonable satisfaction of TSC and should be maintained throughout the life of site
operations.

All excavated material will be placed within bunded areas and tested for acid sulfate soil
potential. Material will be placed to a depth of <300mm and limed at the rate indicated
by soil testing.

Materials used to construct bunds will be free from acid sulfate soils with the bunded
area prepared with surface lime at a rate of 5kg/m? of material to be placed.

Upslope runoff shall be diverted around any acid sulfate treatment areas or any cleared
or disturbed regions of the site in a way that minimises erosion, the size of the upslope
catchment and diverts waters to a legal point of discharge.

Sediment control fences should be constructed at the downslope perimeter of acid
sulfate soil treatment areas and any cleared or disturbed regions of the site.

Where possible, the excavation/construction programme shall be scheduled to minimise
the potential for soil loss to occur. Where excavation/construction activities cannot be
altered, additional controls shall be implemented in the areas of high erosion potential.

All erosion and sediment control measures should be maintained at operational capacity
until disturbed land is effectively rehabilitated.

Stripped topsoil shall be separated from subsoil materials and shall only be stripped
from the areas designated on the appropriate plans.

After undergoing any necessary acid sulfate soil treatment, soil should be stockpiled

taking into account the following considerations:

e stockpiles are not to be located on public footpaths, nature strips, roads, road
shoulders or any other public land

e stockpiles to be protected from upslope surface flows

e sediment filters should be provided downslope of stockpiles

o all stockpiles should be seeded within a fortnight of final forming with an
appropriate seed mix.

Monthly visual inspections will be undertaken to ensure adequate erosion and
sedimentation control devices are installed particularly in acid sulfate soil treatment
areas.

Auditing will be undertaken by the site manager and/or the proponent’s nominated
representative.

Alternatively, auditing may be carried out by an independent consultant during the
construction phase of the development. The audit should include an inspection of site
activities, complaints, corrective actions and reporting to assess compliance with

the ASSMP.

Reporting is required if excessive sedimentation and/or erosion is identified.

Full details to be available to the contractor together with suggested corrective actions if
required.
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Identification of e Displacement of acid sulfate soil material across the site.
incident or failure ¢ Inadequate bunding of acid sulfate soil treatment areas.
e Damaged or failed erosion and sediment control devices.

Corrective action Identify the source of the problem and take the necessary steps required to prevent a
recurrence. This may include:

¢ the installation of additional erosion and sediment control measures

e maintenance of existing controls

e areview of work practices to minimise exposed areas and the duration of exposure.

Commitment 8

The Developer will ensure that appropriate and adequate erosion and sediment control
measures are installed and maintained for the duration of the construction works.
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3) Administration of the ASSMP

3.1 Amendment of the ASSMP

The Developer may make an application to TSC to amend the provisions of this ASSMP. The
application shall:

1. be in writing
2. specify the provisions of the ASSMP to which the application relates

3. state how the proposed amendments achieve the objectives of the provisions to which the
amendments relate.

TSC shall approve the amendment where TSC is satisfied acting reasonably that the proposed
amendments achieve the objective of the provisions to which the amendment relates.

3.2 Incident management

The Developer and any person appointed by the Developer as having responsibility for a
control strategy set out in this ASSMP have clearly defined responsibilities under the
Environmental Planning and Assessment Act 1979 to report any incidents likely to cause
material or serious environmental harm.
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4) Appendix 1 — November 2000 ASSA Results

4-1



Borehole: BH1 . Northing: | | Drilled By: TBD
Gilbert & Sutherland _
Project:  GJ0029 Specialist Soil & Water Scientists Easting: | | Start Date: 4/8/00
Client: Metricon RL(m): [ ] Completion Date: 4/8/00
Depth: 4.50 Logged By: GLH
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Borehole: BH3 . Northing: | | Drilled By: TBD
Gilbert & Sutherland _
Project:  GJ0029 Specialist Soil & Water Scientists Easting: | | Start Date: 4/8/00
Client: Metricon RL(m): [ ] Completion Date: 4/8/00
Depth: 4.70 Logged By: GLH
Drilling Soil Description ASS Interpretation Assays
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Borehole: BH4 ib herland Northing: | | Drilled By: TBD
Gilbert & Sutherlan _
Project:  GJ0029 Specialist Soil & Water Scientists Easting: | | Start Date: 4/8/00
Client:  Metricon RL(m): [ ] Completion Date: 4/8/00
Depth: 4.80 Logged By: GLH
Drilling Soil Description ASS Interpretation Assays
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Borehole: BH5 . Northing: | | Drilled By: TBD
Gilbert & Sutherland _
Project:  GJ0029 Specialist Soil & Water Scientists Easting: | | Start Date: 4/8/00
Client: Metricon RL(m): [ ] Completion Date: 4/8/00
Depth: 4.80 Logged By: GLH
Drilling Soil Description ASS Interpretation Assays
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Borehole: BHS Gilbert & Sutherland Northing: ‘ oriled By: TBD
Project:  GJ0029 Specialist Soil & Water Scientists Easting: | | Start Date: 4/8/00
Client: Metricon RL(m): [ ] Completion Date: 4/8/00
Depth: 4.80 Logged By: GLH
Drilling Soil Description ASS Interpretation Assays
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Borehole: BH9 .l h l Northing: | Drilled By: TBD
Gilbert & Sutherland _
Project:  GJ0029 Specialist Soil & Water Scientists Easting: | Start Date: 4/8/00
Client: Metricon RL(m): [ ] Completion Date: 4/8/00
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Drilling Soil Description ASS Interpretation Assays
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Borehole: BH10 .l h l Northing: | | Drilled By: TBD
Gilbert & Sutherland _
Project:  GJ0029 Specialist Soil & Water Scientists Easting: | | Start Date: 4/8/00
Client: Metricon RL(m): [ ] Completion Date: 4/8/00
Depth: 3.00 Logged By: GLH
Drilling Soil Description ASS Interpretation Assays
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Drilled By: G&S

Northing:

Gilbert & Sutherland

BH11

Borehole:

Start Date: 4/8/00

Completion Date: 4/8/00
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Drilled By: G&S
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Northing:

Gilbert & Sutherland

BH13

Borehole:

Drilled By: G&S
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Drilled By: G&S
Start Date: 4/8/00

Northing:
Easting

Gilbert & Sutherland

BH14
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Drilled By: G&S

Start Date: 4/8/00

Completion Date: 4/8/00

Northing:

Gilbert & Sutherland
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Borehole:
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Borehole:
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Borehole: BH17 . Northing: | | Drilled By: G&S
Gilbert & Sutherland _
Project:  GJ0029 Specialist Soil & Water Scientists Easting: | | Start Date: 4/8/00
Client: Metricon RL(m): [ ] Completion Date: 4/8/00
Soil Class Dermosol Depth: 0.60 Logged By: GLH
Drilling Soil Description Testing Results
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Drilled By: G&S

Northing:

Gilbert & Sutherland

BH18

Borehole:

Start Date: 4/8/00

Completion Date: 4/8/00
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Specialist Soil & Water Scientists

GJ0029
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RL (m):
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Logged By: GLH

Depth: 0.60

Soil Class Dermosol

o - N
w do - . .
(WnsN dea - N ® Y 1w 9N Qe & & e
penbrec b b b e b b b P s e b Bt bt e b e 1
(Peind
w Nl __________
=
=2 1 O
[}
(]
14
o)
f=
- (pi14)Hd
(]
()
-
= =
sse|) uoslawg = = = = =
N <5 ¥ N -
al e dwes
Sjuswiwio) |euonippy
S81I0SS800Y
juswuoJiAug [euonisodag
«
c £
“m IN0J0D) pJepuels pasiney >
2 g T @ © 3
= < I re} re] re}
[ x 4 ¢ ¢ 4
n > > > > >
O o o o o o
a - - - - -
= G 2
<] s 2 5
® 25 g §
—~ 5 @ = <
o >0 =3 © [}
] - a 3 -
2 53 [ ® E]
= 235 > o 2
g @S g © )
@ =0 o . o m
g 2 B F < :
g 58 %2 5 H o
Q c0 L0 < = @
3] 25 ED K] a s
= 2 8s 3 5 ]
5 29 -5 2 ] °
o L5 = S 2 z
8 =2 82 = 3 2
5 o 2§ ¢ z =
= =g s° = z <
2 o <L < (o] (e}
S Ow o5 o 3 |
4 Je ] - > >
o >E >Q > < <
= Me <a M i} i}
<] 0] e o O @)
n o~ ©5 O% 2>
s x5 r2 % z
o3 oo o8 i &
(2] n O wo T I
607 oydels
(o] INE]
€ pouysinN
a (W) Ty wideq
AR RN LR R RN RN R RN RN RN AR RN RN RN E RN RN RN RN RN RN AR RN RN AR RN LR AR R RR N AR RARRRRARRR AR
(w)SN ydag -~ N @ A bt © N~ «© S Qe - N
Al - -

Page: 1 of 1




auid ybis STA JUBJOIN B8 ZL'e BL'Y T4 vHg
auld Jubis SaA Juajoin L8 Z Lyt SLL yHg
wnipaiy pE cLe Se'r SZ'L yHg
JUBIIS'A L€ 8w rLs SL0 HY
Jubus e viLe B 5S¢0 rH8
as51eQ) SOA IUBIS Fir4 (1A £5°9 vy cHa
25Je0) S8A U wnips S3A Jubils 6C ag'v 9,9 6¢ gHY
auld winipa SAA JUI|CIA 58 vL'e Se'y e ¢HE
aud ubilis S9A JU3|oip 98 L'g 66'% 62T £Hdg
Jus|oin 68 s0¢ B'E vz ¢HE
wnipaw ac €0C L6'E 6L gHH
IIN 2 6'¢ JAsN] L £Hd
N 24 va'c i £0 £Ha
asie0d SOA ubusA 8Z 182 gL S ZHA
I51e0) S9A UGS A Qg 85°¢C [4A Sy ZHE
951807) SIA JUBIIS A 0g 6L SLL St'e ZHd
851800 SIA JUBIS A Qg BEv BE L € ZHA
85.Je0) 58A JUBISA LT SE'S 9z'L X4 cHg
asieod SaA wbns'a 9z a0's 0L [4 ZH8
asiea) SBA JUBIS A 9¢ 98¢ 869 gL ZHg
1IN 9z 6Ly [9°S L0 ZHY
IYBIS 0¢ 6E'L 6°G T4 LHE
Jubls 62 25'L v9'9 S9'E Ha
JuBlls 43 oyl vel 3 LHE
YBi1Is 82 L1 €L'9 S LHE
JubHs LE Sv'L ve'9 z LHE
JuBHs cg SrL LSS Sl LHE
Jubis 0E L ve's L LHE8
1IN aZ €EE a5’y S0 LHE
o~ =5 =JEJD = aprsie = 1= 8 EQ U
aSDBID |2 0 23103 = =] Q @313 3 0 3 d G pPIXO ole =0 a2|0Ua.108
Buiuaalas Jydelboaiad Builuaalds siaag uen uoiesuspl
Dozg :dwal yjeg 00/80/L1 -@3ea
287 *HAd *0%H 62000 laquiny qor

PUE[IaUIng 7y 11=2qoy




8951eQD juajoin S3A SQUON ON Juajoin 68 A4 LOL ST £HE
8951803 SBA yjoid ve vy 799 [ LHE
auoN ON auopn oN Jus|oin 8 A4 9/’ 8L £HE
U3oJ4 J4bIS [4 1672 98's <L LHd
L3043 3ubis ag €62 98 L LHE
L1044 14bis S¢ SL°2 SB'R SL0 LHE
auld Lnipan SAA guUON ON Juaioin J4:] 80'¢C L6'9 8t gHd
aud wnipaw SIA 3UON ON Jus|oIn 06 (8L S8'9 gl 9Hd
as51e0) JUBjOIA SBA 3UoN ON Jus|oIp 88 SLL 189 8¢ 9HH
asien) JUBI0IA San SUON ON JUB|OIA 68 B'L LL9 e 9Hg
851e0) ublis S2A SUON ON JUBI0IA L6 £Ee ¢6'9 8'C oHa
951E0) usjoin Sk ALON ON uU3loin 6 (444 BZ'9 £e 9H8
JUON ON auld Ubys S9A Juajoin 88 LL'Z LE°S gL 9Hg
SUON ON wnipa wnipain S3A JU3I0IA 06 L'e 65°¢ L aHg
|IN [A% 99'¢ 99'g S0 gHg
wnipain wnipaiy SIA aUoN ON JU30IA 9L LEL £9°9 7'y SHg
aslend JUI0IA S9A SUON ON JUa]0IA 74 £9°L 889 6% SHY
951E0D JU3|0IA SOA IUON ON Jus|oin 78 ¢0'¢ 0L v'e SHE
asiend Jybys SOA auoN ON JU3|OIA L6 oA L 62 SHE
asleo) JU3|0IA SaA SUON oN JUB|0IA 88 [4:3 LS9 e SHY
o1El2POIN vz ve'L L29 6L SHH
2leiapomn ¢ 99°L (A4 SL SHaE
3UON ON auld alesapow S3A JU3|0IA 98 alL'z 259 L SHY
1IN [A% JATR SEL S0 SHe
95JE0) SaA 1IN ON JUBIOIA 98 g'c (42 SL'Ww YHa
asien) S3A 1IN onN JUB|OIA 68 99¢c VL 1A rHa
851802 SBA aud UBis' A S3A JU2|0IA 68 44 €L SL'E vHE
395JB0D SOA onN JUB|0IA z8 gL S£°9 TAS HE
a51e0) S9A ON JUBI0IA 88 JAr A 5V'9 SLe rHE
o he JUEJD =18 Qlg30 d 0 20 U U
SREID i3 Q0 331030 = 5 . Q =2al0ad D 0 o 4 | g pDIXO Qe af=lg g|CL2]0H
Buiuaalas J1ydelb6o.nad Buiuaalls sJaag uea uo1lesiyuapi
J0zg -dwat yjea 00/80/L1 @3ed
28’ "Hd 20™H 62000  -iaquunp gor

¥ s puepIaging 1 112qD




auon ON Suop ON JU3joIn J4:] [ Z8'E SLT QLHg
auaN ON BUON ON jusjolp Z6 cze 18¢ S22 OLHE
3uoN ON BUON ON JuajoIp 68 vz L6'E SLL oLHE
1IN BE 9z’ gV 5ZL OLHE
IIN 8¢ vs'E Sy SL0 OLHE
[N 8¢ 8C 851 SZ0 0LHE
85J80) JU3J0IA SaA BUON ON 1ua|oin S8 s [A )y Sy g6Hg
95120D Juajom SSA 3UON ON JU3|0IA 68 SB'E S0L SLE 6HE
3UON ON auld JubBis SSA juljoin L6 [y s8¢ g 6HE
QUON ON auld Jy6ls SaA JuajoIA I4:; LZ'Z Lt Sz 6HE
auon ON auld4 Jublis SaA JUIIOIA L6 Lr'e Sg'€ SLL 6HE
IIN BE 88°¢ 9y 1 6Hd
1N 8¢ gL€ cgy 50 6HE
851e0) SDA U304 34Bis (43 29§ vi'L SLY gHa
8s51e0) SaA U1044 3ybys 8¢ LS TAT A v 8HE
3s51e0) 1yb6is SaA SUON ON JUIJOIA 6 Le 28'9 5¢ 8HB
2UON ON auld Jubys S9A JU3I0IA €6 A [0y € 8HA
BUON ON auld Jublis S3A Jualoin z6 (A4 v8E 4 8HH
1044 Jubls 133 L'z €B'E Z 8HH
JuoN ON auld Jybis 594 Ju3|oIn €6 9g'e SE'E 9L BHE
uloJj 1ybiis 0g 8¢ 29 L BHE
o4y JUBns 0g L'y 809 S0 BHE
95JE0D JYBIS SOA JUJOIA

12H Uil 3ouassld espel6  @pixodad uum  2auassud uuglepixe (20)
apeib sus UXJ 10 33163Q Ilaus 2114Ad uxJ 0 g=subsq 211JAd

duwial yesd Hd ‘pIXO (W) yadag 3|0uysiog
Buiuaalds Jdelbonad Buiuaalos slaag uep uoiediuapl
nozs :dwial yyeg 00/80/LL B3ea
Z8'r "Hd "0°H 6200fD  12quwnn gor

Zad| PUR[RDING T3 3199110



ALS Enuironmental
CERTIFICATE OF ANALYSIS

ALS
Batch: EB31079
Sub Batch:
CONTACT: MR G HOLLAND LABORATORY: BRISBANE
CLIENT: GILBERT & SUTHERLAND PTY LTD DATE RECEIVED: 11/08/2000
ADDRESS: DATE COMPLETED: 30/08/2000
P O BOX 857 SAMPLE TYPE: SOIL
ROBINA QLD 4226 No. of SAMPLES: 49
ORDER No.: GJ0028 |
PROJECT:
COMMENTS
\CAS as per method of Ahern et al (1998). Results expressed as mole
H+/tonne.
NOTES

This is the Final Report and supersedes any preliminary reports with this batch number.

Resuits apply to sample(s) as submitted. All pages of this report have been checked and approved for release.

ISSUING LABORATORY: BRISBANE

Phone: 61-7-3243 7222

Address
32 Shand Street Fax:  61-7-3243 7218
Stafford QLD 4053
Australia Email: paulv@als.com.au
s i i p
/ i
LABORATORIES
AUSTRALASIA AMERICAS This Laborau?r%r Is a'cireﬁi'lmi hvﬁthat,NlathigEﬂ ‘
Association of Tasting Authorlties; Australia. The
fdréﬁggﬂﬁ.,a gﬁ%%g&gg gggg-ggger test(s) reportad hara n:have besn parformed [n k
Sydney Kuala Lumpur Lima ancordarice. with its terms of ‘accreditation, This
Ngwcast.'e ‘Auckland documant shall aat be-repraduced except-in full. No. 825
Australian Laboratory Servicas Ply Ltd (ABN 84 009 936 029) Pags 1 of 11
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I ALS EI'IUiI'DI'II'I'IEI'Ital
CERTIFICATE OF ANALYSIS

ALS
Batch: EB31079
Sub Batch: 1
CONTACT: MR G HOLLAND LABORATORY: BRISBANE
CLIENT: GILBERT & SUTHERLAND PTY LTD DATE RECEIVED: 11/08/2000
ADDRESS: DATE COMPLETED:  30/08/2000
P O BOX 857 SAMPLE TYPE: solL
ROBINA QLD 4226 No. of SAMPLES: 22
ORDER No.:  GJ0029
PROJECT:
COMMENTS

~sromium Reducible Sulphur as per method 22B ASSMAC Laboratory Methods
Guldelines, Aug '98. Chromium Reducible Sulphur: NATA accreditation

doas not cover performance of this service.

NOTES

This is the Final Report and supersedes any preliminary reports with this batch number.
Results apply to sample(s) as submitted. All pages of this report have been checked and approved for release.

ISSUING LABORATORY: BRISBANE
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GILBERT+SUTHERLANL,

5) Appendix 2 — October 2002 ASSA Results
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Borehole: BH17 G :
Project: J b |
e cans ilbert & Sutherland Noriing: | | oriled By
- . Specialist Soil & Water Scientist: i e
ient: Greenview Developements . . |
Start Date: 15.10.02
RL(m): [ ]
Completion Date: 15.10.02
Depth: 2.50
- Logged By: N.S.
Soil Description
. . ASS Interpretation
| ; : Assays
- e - : :
£ B g 13 (&) c K IS
2 |2 B 3 g ¢ |f : ] ) ?
= = c 1 ipti S 2 :
£ _% § §' Soil Description (as per McDonald et.al1990) 3 e i 2 g % : F g §
g |8 § 3 & |z g 8 S 5 1 & | 3 E
2 2 |8 8 5 3 g 2 C 2 2 2 ¢
2 03 |3 g 5 g 3 3 3 L7 ) . . -
2 8 ] ? 4 @ < 5 i i 3
s |8 < < ¢ ) :
3 8 2 2 :
J SANDY CLAY LOAM , Browni i
1 / R h black , Silt
i Fine. Weak to moderate pol he ofs an 10YR
] organics throughout. Moig?. yhedral. Roots and = 1 !
7 -~ o oo ! 2 40‘0. 80‘0. 1200. 1600. 2000.
: . ] | | T T T
. ﬁl%!\lD , Light grey , Fine to medium. Massive | | ‘ ‘ ‘ ‘ i
1 st . 7.5yr8/1 | | : ‘ ‘ ‘ ¥
57 | | | | | | [
| 7 ! | | | [
7 | : | | | | : =
7 | | | | | [
: | : | | | | [
7 ! ! | | | | I
B LOAMY SAND , Dark ish ‘ ‘ : ‘ ‘ ‘ : 5
. Y , Dark gre! i i ‘ ‘
1 ] to Medium. Massive. Vg\alet.ylS ye"OW ’ Sllty. Fine 2.5Y5/2 : : ‘ ‘ ‘ ; ; :
.o 7 | | | | | | [
7 ™ | | | | | —
| 485 0.01 ! ! o
| ! ! | | | | (N
7 ‘ ‘ -
| | | | —
i LOAMY SAND , greyish olive , Sil i ‘ ‘ ‘ ‘ 1 o
| B , Silty. Fine to | | ‘ ‘ 13
] medium. Massive. Abund. i | | | | |
1 ; 1 ity undant shell material 5y4/2 : : : | | | |
E | | | | [
| 8.57 2.93 0.15 ‘ | BN
| ) ‘ : : I I I L
| | | | | [
— LOAMY SAND ish ‘ : ‘ ‘ ‘ ‘ : |
. | ', greyish olive , Silty. Fine t ‘ ‘ ‘ ‘ ‘ ‘ 71
] medium. Massive. Ab fal | | | : 5
1 iyl undant shell material 5y4/2 : : ‘ ‘ : : :
; ! | | | | [
N ‘ : I I I I L E
7 | | | | | | [
7 | | : | | | [
b LOAMY SAND , greyish olive , Si i ‘ ‘ ‘ ‘ ‘ .
y ', , Silty. Fine to ‘ ‘ ‘ ‘ ‘ .
7] medium. Massive. Al | i ‘
1 B bundant shell material 5y4/2 _Borehole ‘ ‘ : : : ‘ | -
. terminated at 2.5m. 8.14 : | | | | : : 7
; . 246 | | | | L
2.5 7 : : | | | : : :
7 | | | | | | [
: | | | | | | (BN
7 ‘ ‘ A R -
7 ! | | |
| | : | | | | [ 2'5
7 | | : | | | [
7 |
3 07 : | | | : : | :
U] ‘ ‘
| | | | | | | [
| ‘ ‘ ok
7 : | | | : : : L
t | | | | L
7 : : | | | : : L 30
7 | | | | | | [
35; ‘ ‘ N
. ‘ |
| : : I I I : : L
| | | | | | | :
| | | | | | [
| | : | | | [
| | | L1 1f3S
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Borehole: BH18 Gilbert & Sutherland Northing: | | Drilled By: B.T
Project:  GJ0240 Specialist Soil & Water Scientists Easting: | | Start Date: 15.10.02
Client: Greenview Developements RL(m): [ ] Completion Date: 15.10.02
Depth: 2.50 Logged By: N.S.
Drilling Soil Description ASS Interpretation Assays
5 €
[
- s 8 |E H z & =
= = =) a o o« IS > n — £
3 | S| 5| S S| ® |z 2 £ 2 0 2 5 S 3
— o = <2 [) =4
z E é ‘;:;)_ Soil Description (as per McDonald et.al1990) 3 5 % § % % g e g g 2 2 g g z
Q [=% © - 1) c Q c c o © I = °a
8 | & & 5 g |2 ¢ s = ¢ 3 = T 3
<) ¢ |8 3 4 $
é § < ©
1 2 400. 800. 1200. 1600. 2000.
4 SANDY CLAY LOAM , Brownish black , Fine. : T T T T T T
B ‘% Weak to moderate polyhedral. Trace of roots 7.5yr3/2 i : : : : : : -
7 and organics. Moist. j j j j j j o
- | | | | | | [
] MEDIUM CLAY , Brownish black , Silty. Fine. ! ! ! ! ! ! I
i Medium polyhedral. Moist. 7.5yr3/1 793 461 0.01 : : : : : : : -
; | | | | | | [
-5 ] SAND , Greyish yellow brown , Silty. Fine to ! ! ! ! ! ! L E =
i medium. Massive. Wet. T 10YR6/2 8.00 476 0.00 | | S R
7 | | Coo o F
i | | | | | | I C
i | | | | | | I C
- . . : | | | | | | |
_ SAND , Dark greyish yellow , Silty. Fine to r
10 , medium. Massive. Wet. 2.5Y5/2 7.90 4.01 0.01 : : : : : : : [ 1 0
] | | | | | | [
] | | | | | | (N
_ | | | | | | I
- | | | | | | |
- LOAMY SAND , greyish olive , Silty. Fine to | | | | | | (=
b medium. Massive. Abundant shell material 5y4/2 ! ! ! ! I I [

B throughout. Trace of clay throughout. Wet. ! ! ! ! ! ! [
1.5 i i i i i i i 1.5
b | | | | | | T
] LOAMY SAND , greyish olive , Silty. Fine to : : : : : : : C
| medium. Massive. Abundant shell material 5y4/2 | | | | | | L
J throughout. Trace of clay throughout. Tace of b | | | | | | (=
- charcoal fragments throughout. Wet. | | | | | | [

b | | | | | | [

B | | | | | | [
2.0 T T T [ [ [ 2.0
i | | | | | | [

b LOAMY SAND, greyish olive , Silty. Fine to ! ! ! ! ! ! (s
B medium. Massive. Abundant shell material 5y4/2 Borehole 8.09 245 : ! ! ! ! ! "

i throughout. Trace of clay throughout. Tace of Y terminated at 2.5m. . - | : : : : : : L
- charcoal fragments throughout. Wet. | | i i i i s
i | | | | | | I

— I I I I
25 B | | | | : : : L 25
B | | | | | | [
] | | | | | | [
B | | | | | | I
i | | | | | | T
i | | | | | | I C
4 | | | | | | [
B | | | | | | [
30 -] | | | | | | I 3 0
B | | | | | | [ ol
] | | | | | | [
i | | | | | | I C
- | | | | | | [
g | | | | | | [
B | | | | | | [
B | | | | | | -
] | | | | | | [
3.5 L 11 135
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Borehole: BH19 Gilbert & Sutherland Noriing: | | oriled By BT
Project:  GJ0240 Specialist Soil & Water Scientists Easting: | | Start Date: 15.10.02
Client: Greenview Developements RL(m): [ ] Completion Date: 15.10.02
Depth: 3.50 Logged By: N.S.
Drilling Soil Description ASS Interpretation Assays
5 €
[
z il 8 |E £ g £ A
£ - a — £
3 | 5= g E 5 £ 8 £ g ° a =) 3 =
2 | 2|38 < ol § |g 5 3 S 2 2 3 3 9 9 2
= - % £ Soil Description (as per McDonald et.al1990) '(/6) s 5 § o ° g g i L?‘.) X X g g <
£ |8 2| ¢ s 2 |E 8 g 5 3 3 E I §
a a o g S = < 2 2 4 @ = a
< g ] 3 g g
2 53 < 4
o [a]
1 2 400. 800. 1200. 1600. 2000.
] SANDY CLAY LOAM , Black , Silty. Fine. ! ! N
b (topsoil). Weak polyhedral. Roots and organics 7.5yr1.71 | | | | | | C
] throughout. Moist. | | | | | | L
- | | | | | | [
J ] ) . | | | | | | [
. fﬂ%ﬁ? , Greyish yellow brown , Fine to medium. 10YR6/2 : : : : : : : B
i | | | | | | [
.5i | | | | | | s 5
i | | | | | | [
] LOAMY SAND , Greyish yellow brown , Fine to ! ! ! ! ! ! 'L
b medium. Sitly. Wet. 10YR5/2 8.61 0.66 0.11 : : : : : : : r
] | | | | | | L
i | | | | | | L
i | | | | | | [
| | | | | | | [
1.0 J | | | | | | [ 1.0
] LOAMY SAND , Greyish brown, Silty. Fine to : : : : : : : -
b medium. Abundant shell material throughout. 5yrd/2 7.98 2.32 0.20 | | | | | | I
7 Trace of charcoal fragments throughout. Wet. | | | | | | O
i | | | | | | [
4 | | | | | | [

B | | | | | | -
1.5 S 1 T Eto
] | | | | | | L
] LOAMY SAND , Greyish brown , Silty. Fine to ! ! [

— medium. Abundant shell material throughout. 5yrd/2 ! ! ! ! ! ! e
] Trace of charcoal fragments throughout. Wet. : : : : : : : L
b | | | | | | [

B | | | | | | [
2_0j T T T T T T (N 2.0
i | | | | | | [

5 LOAMY SAND , Greyish brown , Silty. Fine to | | R
] medium. Layers of silty loamy clay throughout. L
4 Abundant shell material throughout. Trace of Syraf2 rar 215 : : : : : : : =
B charcoal fragments throughout. Wet. | | | | | | P
i | | | | | | I
2.5 S S h2s
B | | | | | | [

B LOAMY SAND , greyish olive , Silty. Fine to : : : : : : : r
— medium. Layers of silty fine to medium sandy 5y4/2 | | | | | | .

] loam clay throughout. Trace of shell material. Wet | | | | | | (N
i | | | | | | [

i | | | | | | [
3.0 | | 30
] | | | | | | [

] | | | | | | L
B LOAMY SAND , greyish olive , Silty. Fine to Borehole | | | | | | [

, medium. Trace of shell material. Wet. Sy4f2 terminated at 3.5m. 6.77 227 035 | | | | | | [

4 | | | | | | [

B | | | | | | -

B | | | | | | [
3.5 T T T T T T T 3.5
] | | | | | | [
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Borehole: BH20 . Northing: | | Drilled By: B.T
_ Gilbert & Sutherland _
Project:  GJ0240 Specialist Soil & Water Scientists Easting: | | Start Date: 15.10.02
Client: Greenview Developements RL(m): [ ] Completion Date: 15.10.02
Depth: 3.50 Logged By: N.S.
Drilling Soil Description ASS Interpretation Assays
5 S
[
g il 8 |E £ g £ z
5 | E g 8 T | £ 8 £ g o o = g £
2 | Z|3| 2 o g g 5 s 8 2 ° 3 ) 2
< c| 5 £ Soil Description (as per McDonald et.al1990) 3 < u 2 o - s a [y © 2 2 g g z
2 | 3| = & 2 13 g 8 g o 5 5 I L ° ° = F g
g |8 3 il v |2 g § 5 3 = I 3
A B g 3 5
é 3 < x
[a]
1 2 400.800. 1200. 1600. 2000.
R SILTY CLAYEY SAND , Black , Fine to medium. ‘ ‘ L
B (topsoil). Weak to moderate polyhedral. Trace of 10YR2/1 : : : : : : : r
7 roots and organics. Moist. . . . . . . T
— | | | | | | [
B i + ; | | | | | | I
. k/l%ﬁlt\/IY SAND , Light grey , Fine to medium. 7.5yr8/1 7.50 4.83 ‘ ‘ ‘ ‘ ‘ ‘ CE
b | | | | | | T
57 | | | | | | [ 5
e I | | | | | | L.
i | | | | | | I
- | | | | | | =
] LOAMY SAND , Greyish yellow brown , Fine to ! ! ! ! ! ! L
i medium. Strong organic odour. Wet. 10YR6/2 721 4.98 0.01 : : : : : : : C
i | | | | | | I
i | | | | | | L
— Il Il Il Il Il Il Il
1 o — | | | | | | (- 1 o
] | | | | | | =
| | | | | | I
n | | | | | | o
i | | | | | | I C
i LOAMY SAND , Greyish yellow brown , Wet. 10YR5/2 7.33 222 0.18 | | R
g | | | | | | =
1.5 | | [ T e )
] | | | | | | I
] | | | | | | I C
] | | | | | | |
] | | | | | | (=
— LOAMY SAND , greyish olive , Silty. Fine to | | | | | | (-
B medium. Abundant shell material throughout 5y4/2 | | | | | | I
7 increasing with depth. Wet. | | | | | | I
| | | | | | T
2.0i 0 0 0 0 0 0 T 20
i | | | | | I L
i | | | | | | I
- | | | | | | =
— | | | | | | I
b | | | | | | I
] | | | | | | I C
i | | | | | | I
2.5 | | | | | | ' -2.5
= | | | | | | [
- | | | | | | =
B | | | | | | =
n LOAMY SAND , greyish olive , Silty. Fine to Borehole ! ! ! ! ! ! S
, medium. Abundant shell material throughout. Wet, Sy4/2 terminated at 3.5m. 7.06 243 0.18 : ! ! ! ! ! (.
] | | | | | |
i | | | | | | N
3.0 i | | | | | | I
— | | | | | | [
A | | | | | | I 3.0
] | | | | | | I
] | | | | | | I C
] | | | | | | I
i | | | | | | L
- | | | | | | =
g | | | | | | =
B | | | | | | I
3.5 O 1T T3S
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Borehole: BH21 G. Northing: | | Drilled By: B.T
ilbert & Sutherland
Project:  GJ0240 Specialist Soil & Water Scientists Easting: | | Start Date: 15.10.02
Client: Greenview Developements RL(m): [ ] Completion Date: 15.10.02
Depth: 3.50 Logged By: N.S.
Drilling Soil Description ASS Interpretation Assays
5 S
. A ¢ || 8 .
E € =) @ [ 73 £ > 7] = £
5| & S| 3 |: : 5 e s | 3] ¢ 2
= E- @ [ e}
z § £ ‘;:;)_ Soil Description (as per McDonald et.al1990) 3 g % § % ({; g g i 2 g e@ g g 2
& | 8= ¢ i 2 |5 8 5 s 3 3 5 I g
a a g g 3 = < £ 2 4 @ s a
< & |38 3 2 §
1) % < o
o [a]
1 2 400.800. 1200. 1600. 2000.
T T T T T T T
] SANDY CLAY LOAM, Black , Fine. Weak to | | | | | | I
4 moderate polyhedral. (Topsoil). Moist. 10YR2/1 6.53 4.24 | | | | | | [
- | | | | | | L
—| | | | | | | [
i fﬂ%ﬁ? , Light grey , Fine to medium. Massive. 2.5Y7/1 : : : : : : : L
N B | | | | | | [N
5; | | | | | | [ 5
. _ | | | | | | L.
- | | | | | | [
— | | | | | | [
N SAND , Light grey , Fine to medium. Trace of ! ! L
] silt. Massive. Moist. 2.5v7n 6.88 4.89 0.00 : : : : : : : C
] | | | | | | (N
i I I I I I I N
— Il Il Il Il Il Il Il
1'0 — | | | | | | [ 1'0
1 | | | | | | [
n | | | | | | [
] | | | | | | (N
] LOAMY SAND , Dark greyish yellow , Silty. Fine 2.5Y5/1 | | | | | | O
4 to medium. Massive. Wet. ) | | | | | | [
- | | | | | | [

— | | | | | | [
1.5 I I I I I I ' —1.5
n | | | | | | [

7 | | | | | | |

i | | | | | | I
— | | | | | | [
] LOAMY SAND , greyish olive , Silty. Fine. C
i Massive. Abundant shell material throughout. Wet, Sya/2 6.97 221 0.15 : : : : : : : L
n | | | | | | [

B | | | | | | [
2.0i 0 0 0 0 0 0 T 20
- | | | | | | [

. | | | | | | [

B LOAMY SAND , greyish olive , Silty. Fine. | | | | | | (=
— Massive. Abundant shell material throughout. 5y4/2 | | | | | | [

] Trace of charcoal fragments throughout. Wet. ! ! ! ! ! ! (N
Bl | | | | | | [N
i | | | | | | I

— | | | | | | |
2'5 - | | | | | | [ 2'5
— | | | | | | [
] LOAMY SAND , greyish olive , Silty. Fine. | | T
— Massive. Abundant shell material throughout. 5y4/2 | | | | | | o
] Trace of charcoal fragments throughout. Wet. | | | | | | I C
- | | | | | | [

- | | | | | | [
3.0 ‘ ‘ e 3.0
] LOAMY SAND , greyish olive , Silty. Fine. | | R
- Massive. Abundant shell material throughout. Borehole i i i i i i L
- Trace of charcoal fragments throughout. Trace 5y4/2 terminated at 3.5m 6.64 2.38 0.31 i i i i i i C
] of silty fine to medium sandy clay layers e | | | | | | C
B throughout. Wet. | | | | | | -

b | | | | | | [
3.5 | | R A
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- BH22 . Northing: Drilled By: B.T
Borehole Gilbert & Sutherland orthing: | ‘ s

Project:  GJ0240 Specialist Soil & Water Scientists Easting: | ‘ Start Date: 15.10.02
Client: Greenview Developements RL(m): [ ] Completion Date: 15.10.02
Depth: 2.50 Logged By: N.S.
Drilling Soil Description ASS Interpretation Assays
5 €
[
_ S € £ 2 8 =
= o 4] S |5 0 2 ) & -
= £ © ° = o} o = x =
2 |38 2 ol 8 |¢ s g 3 2 s 3 g 3
< x £ £ Soil Description (as per McDonald et.al1990) 3 € % 2 o - kS 5 i °© 2 2 g g <
8152 ¢ AN A : : 2 | 5 | | % g
a a (O] [} kot = < £ 2 o a S o
< ¢ |3 3 g s
é ‘81 < x
1 2 400. 800. 1200. 1600. 2000.
T T T T T T T
§ SANDY CLAY LOAM , Black , Fine. Weak to | | o E
b moderate polyhedral. Roots and organic 10YR2/1 | | | | | | C
N throughout. (Topsoil). Moist. | | | | | | C
] SAND , Brownish black , Fine to medium. Weak ! ! ! ! ! ! [N
i to moderate polyhedral. Moist. 10YR2/2 5.06 4.81 : : : : : : : L
.5i | | | | | | s 5
i I I I I I I Lk
7 I I I I I I e
B I I I I I I I
1 SAND , Dull Yellow Orange , Fine to medium. Wet. 10yr6/3 5.13 4.78 0.00 | | | | | | [
] I I I I I I T
i | | | | | | I
i I I I I I I N
— Il Il Il Il Il Il Il
1.0 I I I I I I e 1.0
B I I I I I I I
B SAND , Dull Yellow Orange , Fine to medium. Wet. 10yr6/3 : : : : : : : r
B I I I I I I 1
i I I I I I I [
i | | | | | | |
7 I I I I I I s
15 i LOAMY SAND , Dark greyish yellow , Silty. Fine : : : : : : : = 15
B to medium. Abundant shell material throughout. 2.5y4/2 7.82 2.88 0.13 | | | | | | T
] Trace of charcoal throughout. Wet. | | | | | | o
] I I I I I I .
] I I I I I I -
B I I I I I I I
B I I I I I I I
20 ] | | | | | | | 520
R LOAMY SAND, greyish olive, Silty. Fine to Borehole ! ! ! ! ! ! [
B medium. Abundant shell material throughout. 5y4/2 terminated at 2.5m 7.81 4.20 0.16 ! ! ! ! ! ! (s
b Trace of charcoal. Wet. -om- : : : : : : : r
B I I I I I I I
] I I I I I I I
i | | | | | | I
] | | | | | | |
2.5 | | | | | | N 2.5
7 I I I I I I e
B I I I I I I I
B I I I I I I I
] I I I I I I L
i | | | | | | I
i I I I I I I N
i I I I I I I Lk
— I I I I I I [
30 B | | | | | | [ 30
b I I I I I I I
] I I I I I I I
] I I I I I I -
i I I I I I I [
i I I I I I I b
g I I I I I I s
B I I I I I I I
3.5 | | 1 1 1 1 3.5
] | | | | | | L
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Acid sulfate soil screening results October 2002

Borehole Depth from Initial pH pH after Peak Reaction
NSL (m) (pH:) oxidation temperature during
(1:5 H,0) (PHeox) (°C) oxidation
(1:5 H,0,)
BH17 0.0-0.1 8.20 3.84 46 Moderate
BH17 0.6-1.1 8.44 4.85 46 Moderate
BH17 1.1-1.6 8.57 2.93 89 Violent
BH17 2.0-2.5 8.14 2.46 92 Violent
BH18 0.2-0.5 7.93 4.61 50 Moderate
BH18 0.5-0.7 8.00 4.76 50 Moderate
BH18 0.7-1.0 7.90 4.01 49 Moderate
BH18 2.0-2.5 8.09 2.45 95 Violent
BH19 0.5-0.9 8.61 0.66 49 Moderate
BH19 1.0-1.5 7.98 2.32 86 Violent
BH19 2.0-2.5 7.17 2.15 92 Violent
BH19 3.0-3.5 6.77 2.27 93 Violent
BH20 0.2-0.5 7.50 4.83 49 Slight
BH20 0.5-1.0 7.21 4.98 49 Slight
BH20 1.0-1.5 7.33 2.22 89 Violent
BH20 3.0-3.5 7.06 2.43 84 Violent
BH21 0.0-0.2 6.53 4.24 46 Slight
BH21 0.5-1.0 6.88 4.89 47 Slight
BH21 1.6-2.0 6.97 2.21 83 Violent
BH21 3.0-3.5 6.64 2.38 89 Violent
BH22 0.3-0.5 5.06 4.81 48 Violent
BH22 0.5-1.0 5.13 4.78 48 Violent
BH22 1.4-1.8 7.82 2.88 65 Moderate
BH22 2.0-2.5 7.81 4.20 58 Moderate
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Provisional Test Results - Chromium Reducible Sulphur
Issued: 20/10/02,4:59 PM
Ref. No. : GSM0654 Project : GJ0240, for Gilbert & Sutherland
Rel, Date Description Reaclions | Density Scr | TAA | Liming
No. .D. Sampled g | @m3) | gy | ok ol ey | Rate
Testad Shell Size | MIC (%) (%4S) %S (Kardry t)
BH17 0.00-0.10 Clayey SAND (SC), fine to medium grained, dark
1 15/10/2002 grey, high pl. fines, occas. organics, moist. Moderate = 50 9 15 1.9
17/10/2002 Nil 1.5 0.01 0.02
BH17 0.80-1,10 SAND (SP), fine to medium grained, light grey-
2 15/10/2002 brewia, SHGIcE Slight - - 6 -11 il
17/10/2002 Nil 218 0.01 | -0.02
BH17 1.10-1.60 SAND (SP}, fine to medium grained, grey, wilh shell,
3 15/10/2002 | 0o Moderate - i 95 -203 nil
17/10/2002 Strong 200 0.15 | -0.32
BH18 0,20-0.50 Sandy CLAY (CH), high plasticily, dark grey, fine to
4 16/10/2002 medium grained sand, moist. Moderale = 5.9 5 -42 nil
17/10/2002 Slight 245 0.01 0.07
BH18 0.50-0.70 SAND (SP), fine to medium grained, pale grey- §
5 15/10/2002 Bfown. molst. Slight s - 2 -11 il
17/10/2002 Nil B ‘| 0.00 | -0.02
BH18 0.70-1.00 SAND (SP), fine ta medium grained, light grey, ;
6 15/10/2002 s Slight - i 7 -6 il
18/10/2002 Slight 20.7 0.01 | -0.01
BH19 0.50-0.80 SAND (SP), fine to medium grained, light grey
7 15/10/2002 moltied grey, moist, Moderate 2 65 66 -10 47
18/10/2002 Slight 212 0.11 | -0.02
BH19 1.00-1.50 Silty SAND (SM), fine lo medium grained, grey, low
8 15/10/2002 pl. fines, molst. Moderate " - 123 -93 49
18/10/2002 Moderate | 220 0.20 | -0.15
BH19 3.00-3.50 Silty SAND (SM), fine lo medium grained, dark grey,
9 1511072002 low pl. fines, occas. shell, maist. Woderate B 7.8 219 -158 9.1
18/10/2002 Moderate | 255 035 | 025
8H20 0,50-1.00 SAND (SP}), fine 1o medium grained, light brown, "
10 15/10/2002 maisL Slight % 5 8 .9 nil
18/10/2002 Slight 238 0.01 -0.01
BH20 1.00-1.50 SAND (SP), fine fo medium grained, lighl brown
11 15/10/2002 | | hied arey, moist, Maderate = i 114 e o 85
18/10/2002 Stight 08 018 | -0.01
BH20 3.00-3.50 SAND (SP), fine to medium grained, grey, occas. :
12 15/10/2002 SHEl, gt Slight = 81 109 421 24
18/10/2002 Moderate | 209 0.18 | -0.19
BH21 0.50-1.00 SAND (SP), fine to medium grained, light brown,
13 15/10/2002 maist. Slight s ” 1 -4 il
18/10/2002 Slight 21.0 0.00 | -0.01
BH21 1.60-2.00 SAND (SP), fine to medium grained, grey, occas. "
14 15/10/2002 shell, moist, Slight e 8.0 94 -1 32 ni|
18/10/2002 Strong 221 015 | -0.21
BH21 3.00-3.50 SAND (SP), fine to medium grained, grey, cccas. ;
15 15/10/2002 Shell, ek Slight - ik 193 155 7.2
18/10/2002 Strong 250 0.31 -0.25

Test methods follow procedures described in ASS Laboratory Methods 1998 Vers .11
& Mazlab In-House Method 22 [After ASS Method 22]

Liming rate is calculated from SCr + TAA using a supplied combined safely and neutralising facior of 155.0% and composite aclion level
of 18maolH+/t TAA & 0.03% Scr. (Facter only applied lo +ve TAA values)
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Provisional Test Results - Chromium Reducible Sulphur
Issued: 20/10/02,4:50 PM

Ref. No. : GSM0654  Project : GJ0240, for Gilbert & Sutherland
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Ref. Iy Date Description Reaclions | Density Scr TAA Lliamitng
ate
No. £ Sampled Acid WUm3) 1 pHnaci (mf/”;m) "“?,,Lg*“’ (Kgidry t)
[Tested Shell Size | M/C (%) (%S)
18 BH22 0.50-1.00 15/10/2002 SAND (8P}, fine to medium grained, brown, wet. slight ) s 3 14 ;
. ni
18/10/2002 Slight 28 0.00 0.02
BH22 1.40-1.80 SAND (SP), fine to medium grained, light brown
17 15/10/2002 mollled grey, occas. shell, moist. Mederate - 7.5 79 -125 nil
18/10/2002 Slight 240 013 | -0.20
. BH22 2.00-2.50 15/10/2002 f‘yﬁz? (8P), fine to medium grained, grey, with shell, Slight ) 73 o8 160 "
18/10/2002 Moderate | 209 016 | -0.26

Test methods follow procedures described in ASS Laboratory Methods 1998 Vers 1,11
& Mazlab In-House Method 22 [After ASS Msthod 22]

Liming rate is calculated from SCr + TAA using a supplied combined safely and neutralising factor of 155.0% and composite aclion level

of 18molH+/t TAA & 0.03% Scr. (Factor only applied to +ve TAA values)





