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Figure 1: Likely disturbance area based on the 6.0m AHD contour for the Mt Low
Masterplanned Community Site.
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4, ACID SULPHATE SOILS LEGISLATIVE AND POLICY
OVERVIEW
4.1 LEGISLATIVE OVERVIEW
Management of acid sulphate soils in Queensland is governed by a number of different
pieces of legislation and policies. A description of each of these management tools is
given below in Table 1.
Table 1: Acid sulphate policy and legislation overview.
Legislation Description
State Planning Policy (SPP) 2/02 | SPP 2/02 delineates the conditions in which an Acid
— Planning and Managing Sulphate Soils investigation are required. This
Development Involving Acid State Planning Policy is effective under the
Sulphate Soils Integrated Planning Act 1997.
State Planning Policy 2/02 The SPP2/02 Guideline gives further background
Guideline — Planning and information on the applicability of SPP2/02. The
Managing Development guideline also outlines the requirements of an acid
Involving Acid Sulphate Soils sulphate soils investigation and how to successfully
accomplish treatment options.
Guidelines for Sampling and This document outlines the required standards of
Analysis of Lowland Acid an acid sulphate soils investigation in Queensland.
Sulphate Soils (ASS) in The document also outlines the required standards
Queensland, 1998. of field and laboratory analysis for a proper acid
sulphate soils investigation.
Queensland Acid Sulphate Soil The purpose of the Queensland Acid Sulphate Soil
Technical Manual — Soil Technical Manual — Soil Management Guidelines
Management Guidelines are to provide best practice environmental
management with respect to acid sulphate soils.
The guideline outlines a risk management approach
to acid sulphate soils, as well as delineates
preferred management options by the Queensland
Government.
Queensland Acid Sulphate Soil This guideline outlines the requirements of various
Technical Manual — Legislation State and Commonwealth legislation and strategies
and Policy Guide with regards to acid sulphate soils management.
As can be seen above in Table 1, a number of documents exist that outline the
requirements of an ASS investigation and ASS management strategies. Information from
these documents outlines required investigation levels and treatment options for ASS in
Queensland and will be applied to the Mt Low Masterplanned Community.
Under SPP2/02 sections of the proposed Mt. Low Masterplanned Community lie beneath
5.0m AHD. Since these areas are situated below 5.0m AHD on the floodplain of the Bohle
River, fill will be required to be imported and placed across the allotment in quantities
greater than 5000m® to increase the flood immunity of the proposed development.
Subsequently, an acid sulphate soils investigation is required.
4.2 ACID SULPHATE INVESTIGATION REQUIREMENTS

The applicant proposes to undertake acid sulphate investigations across the allotment
during the Operational Works stage of development simultaneously with geotechnical
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drilling in order to increase cost efficiency for the proposed Mt. Low Masterplanned
Community. This section details the requirements of an acid sulphate soil investigation
during this stage of the development.
4.2.1 AIMS OF ACID SULPHATE SOIL INVESTIGATIONS
The aims of all acid sulphate soil investigations taken across the subject site will be to:
(a) Determine if sulphide bearing soils are present and likely to be impacted by the
proposed development
(b) Quantify levels of existing and / or potential acidity if acid sulphate soils are present
(c) Determine any site-specific environmental conditions that may, together with the
progression of development, affect ASS.
4.2.2 HOLE INTENSITY
4.2.2.1 LEGISLATIVE OVERVIEW
The Guidelines for Sampling and Analysis of Lowland Acid Sulphate Soils (ASS) in
Queensland 1998 provide varying sampling intensities for areas where SPP2/02 applies.
These sampling intensities are given below in Table 2.
Table 2: Sampling intensities for acid sulphate soil investigations.
Area of Site Number of Boreholes
Upto1lha 4 holes
1-2 ha 6 holes
2-3 ha 8 hols
3-4 ha 10 holes
>4 ha 2 holes / ha
Furthermore, the guidelines state:
“More detailed transect sampling (50m intervals) will usually be required along
proposed excavations e.g. canals, lakes, drainage channels and borrow pits”
This statement applies to the construction of drainage channels and sewer trenches across
the proposed master-planned community and Mt Low Residential and Retail Precinct.
The guidelines require that field pH and peroxide pH (pH;) must be provided for every
0.25m down each sample hole. In some circumstances, this intensity can be relaxed,
however for the proposed development, it is considered that a down hole sampling
intensity of 0.25m is required in order to determine the presence of any actual or potential
acid sulphate soil.
4.2.2.2 HOLE INTENSITY ACROSS THE PROPOSED DEVELOPMENT AREA

Residential Development

Provided the details outlined in section 3.1.1.3, page 10 of this document, it is
recommended that a hole intensity as per guideline values should be applied in areas
beneath 5.0m AHD across the Mt Low Masterplanned Community site. This results in 120
holes being installed across the areas of the allotment beneath 5.0m AHD to 2.0m beneath
the natural ground surface. According to guidelines, it is recommended that these holes be
sampled for field analysis at 0.25m intervals or at every change in horizon. Sampling of
these holes will be expected to occur concurrently with geotechnical drilling and sampling.
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A reduced hole intensity of 1 hole per two hectares can be applied to areas where fill
material will be placed between 5.0m AHD and 6.0m AHD on the Mt Low Masterplanned
Community site. This will result in a further 65 holes being installed across this area to a
depth of 2.0m beneath the natural ground level. It is recommended that sampling and field
analysis for these holes begins at 5.25m AHD and occurs every 0.25m down hole. These
65 holes are to identify whether acid sulphate material is present beneath the natural
ground surface has any risk of subsidence into subsurface areas subject to tidal
inundation.

Drainage Channels

Since drainage channels will be excavated to two metres depth, areas where the base of
the drainage channel will be beneath 5.0m AHD require sampling for acid sulphate
material. For these areas it is recommended that:

e Sampling occurs to 1.0m beneath the level to which drainage channels will be installed.
e Material that will be excavated from drainage channels is sampled.

e Sampling intensity is 0.25m down hole or change in horizon.

e Sample holes are installed at 50m intervals along drainage channels.

e Any samples suspect of having potential or existing acidity from field sampling are sent
for Chromium Suite or SPOCAS analysis by a NATA accredited laboratory.

Sewers

Sewer trenches will be at the most risk of disturbing acid sulphate material and will also be
at risk of increased decay / damage due to acid attack if acid sulphates are encountered.
As a result of this, it is recommended that increased sampling occurs in order to identify
whether acid sulphates are present within the soil profile in the vicinity of sewer trenches.
For the Mt Low Masterplanned Community as well as the Mt Low Retail and Residential
Precinct, it is recommended that:

e Sampling occur to a depth 1.0m beneath sewer trenches

e All horizons are sampled

e Sample holes are installed at 50m intervals along sewer trenches

¢ Field analysis occurs every 0.25m down hole or at every change in soil horizon.

e At least one (1) sample from every second hole, as well as all suspect samples
resulting from field analysis, are sent for analysis by a NATA accredited laboratory for
Chromium Suite or SPOCAS analysis.

Lake

During construction of the proposed lake, it is recommended that further exploration holes /
pits are installed into the buried mangrove horizon at approximately 11.0m below the
current ground level (approx -4.0m AHD) and samples are collected from this area to
determine the presence / absence of potential or existing acidity. In order for this to occur,
it is recommended that:

e Six (6) exploratory holes / pits are installed to the base of the buried mangrove mud
horizon (approx 16m below ground level [bgl], -9.0m AHD)

e Sampling for field analysis occurs every 0.25m along the horizon between 11m and
16m bgl.

e Any anomalies are sampled for field analysis.

15



CLIENT:
PROJECT:

REPORT:
DATE:

MT LOW DEVELOPMENTS C/- WOLTER CONSULTING

MT LOW MASTERPLANNED COMMUNITY & MT LOW RESIDENTIAL & RETAIL ‘
PRECINCT

ACID SULPHATE SOILS POLICY C&R
17 AUGUST 2009

e At least one (1) sample from each exploratory hole / pit is sent for chromium suite or
SPOCAS analysis by a NATA accredited laboratory as well as any suspect samples
arising from field analysis.

This sampling and investigation is recommended to occur during the construction of the
proposed lake in order to reduce drilling / excavation costs to reach 16m bgl. If field and
laboratory testing result in the presence of potential or existing acidity, it is recommended
that:

e The lake terminate at 10m bgl|
e The lake be lined with an impermeable liner

e Monitoring bores are installed around the proposed lake and intersect areas where
potential or existing acidity was found. These bores must be able to function as
injection bores to inject hydrated lime into the aquifer if acidity levels rise via breaches
in the lake lining or other mechanisms lead to the increased saturation of the buried
mud horizon.
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5. ACID SULPHATE MITIGATION MEASURES

APPLICABLE TO THE MT. LOW MASTERPLANNED
COMMUNITY

5.1

5.2

5.2.1

This section details the options available on-site to mitigate acid sulphate material if it is
found from the sampling regime determined in section 4.2. These measures are to be
applied to the proposed development where acid sulphate soils are encountered

MEASURE 1: AVOIDANCE

The best measure to mitigate the adverse impacts of acid sulphate soils is avoidance.
Assuming that acid sulphate soils are found beneath 5.0m AHD within the confines of the
subject site, a number of avoidance strategies are available with respects to the land use of
the area.

Lake

If the assumption is made that sulphides are present within a buried mangrove mud
horizon at 11m bgl, installing the lake to a maximum depth of 10m bgl and lining the lake
with an impermeable material will serve to avoid disturbing acid sulphate soils.

MEASURE 2: TREATMENT

TREATMENT CRITERIA

State Planning Policy (SPP) 2/02 Guideline — Planning and Managing Development
Involving Acid Sulphate Soils states action criteria for net acidity values within soil samples
that require treatment on a volume and soil texture basis. These action criteria are given
below in Figure 2. Any soil samples that return net acidity values greater than those listed
in Figure 2 must be treated with neutralising agent for the proposed development.
Recommendations for treatment methods across the subject site are given below.

If acid sulphate soils are encountered above the action criteria given in Figure 2,
neutralisation of the net acidity must occur with one of the following recommended
substances:

e Agricultural lime
e Hydrated lime for areas at depth.

However, it is recommended that if areas are found beneath action criteria, that a light
dusting of agricultural lime be applied in order to completely neutralise any existing or
potential acidity.
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5.2.2

5.3

Figure 2: Action criteria for the treatment of soils containing acidity as a result of
sulphides.

LIMING RATES

The liming rate to use must treat both the actual and potential acidity values present within
soil samples and will generally be supplied with results from the NATA accredited
laboratory. However, a number of other factors also need to be considered before applying
a liming rate to the soil. These factors are:

e Pureness of the lime being used for treatment (to be supplied by the lime supplier)
e Engineering Safety Factor of 1.5

e Grainsize of lime (coarser grainsizes [> approx 0.3mm diameter] are less effective than
finer grainsizes).

These factors must be taken into account, as well as the bulk density of the soil being
treated, in order to determine a volume of lime that will be applied per cubic metre of soil to
be treated. Further measures to ensure that the appropriate levels of treatment with lime
occur are given in section 4 of the “Instructions for the Treatment and Management of Acid
Sulphate Soils, 2001” published by the Queensland Government in 2001 and section 8 of
the “Queensland Acid Sulphate Soil Technical Manual: Soil Management Guidelines”
published in 2002.

Once agricultural / hydrated lime has been applied to soils containing sulphides, verification
testing may need to occur to demonstrate that sufficient neutralising agent has been
applied. Verification testing must occur if the following conditions are met:

e >1000 tonnes of soil is to be disturbed

e >5 tonnes of neutralising agent (agricultural lime) is required to be applied.

If verification testing is to occur, it must be undertaken by a NATA accredited laboratory.
Verification testing can often be conducted at a much reduced intensity than exploratory
and assessment testing undertaken during initial site investigations.

MEASURE 3: PLACE FILL ON PASS

During the geotechnical phase of investigation, if it is found that placing fill + buildings on
any areas where undisturbed Potential Acid Sulphate Soils (PASS) are located will not
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result in subsidence, then the placement of clean fill on top of these PASS areas is to be
considered a ‘suitable mitigation measure’ so long as the groundwater table will not be
lowered or otherwise impacted. Detailed geotechnical information will be required before
considering this option however.
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6. CONCLUSIONS

This document provides the approach that will be taken with regards to Acid Sulphate Soils
(ASS) at the Mt. Low Masterplanned Community and the Mt Low Residential and Retail
Precinct. Proposed hole and sampling intensities are provided for the relevant sections of
the development that are likely to disturb acid sulphate soils. Providing that this sampling
intensity as described in section 4.2.2.2, page 14 and measures described in section 5.2.2,
page 18, are taken into account and all acid sulphates found are treated as per section 5.2,
page 17 the Mt Low Masterplanned Community and Mt Low Residential and Retail Precinct
will not detrimentally impact on the surrounding environment from the exposure of acid
sulphate material.
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APPENDIX 1

Soils Map
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