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10.1 Introduction
TOR Requirements: Existing Environment
• A soil survey of the sites affected by the Project should be conducted at a suitable scale;
• Particular reference to the physical and chemical properties of the materials that will influence

erosion potential, stormwater run-off quality and site stability;
• An acid sulphate soil investigation, carried out according to QASSIT guidelines, should be

undertaken;
• Provide information on soil stability and suitability for construction of proposed facilities;
• A Site Based Management Plan will need to be produced to incorporate management of actual

and potential acid sulphate soils, surface water and groundwater in accordance with the State
Planning Policy 2/02 - Planning and Managing Development involving Acid Sulphate Soils,
EPA's 2001 Instructions for the Treatment and Management of Acid Sulphate Soils and the
DNRM's 2002 Queensland Acid Sulphate Soils Technical Manual - Soil Management
Guidelines;

• Soil profiles should be mapped at a suitable scale and described according to the Australian Soil
and Land Survey Field Handbook (McDonald et al, 1990) and Australian Soil Classification (Isbell,
1996); and

• An appraisal of the depth and quality of useable soil should be undertaken and information should
be presented according to the standards required in the Planning Guidelines: the Identification of
Good Quality Agricultural Land (DPI, DHLGP, 1993) and the State Planning Policy 1/92:
Development and the Conservation of Agricultural Land.

TOR Requirements: Potential Impacts
Detailed descriptions of potential impacts and mitigation measures on soils including erosion risk,
topsoil and rehabilitation potential, acid sulphate soils and contaminated land;

Erosion risk
• Describe possible erosion rates and management techniques for all permanent and temporary

land forms;
• Outline erosion potential (wind and water) and management techniques for each soil type

identified;
• Mitigation strategies should be developed to achieve acceptable soil loss rates, levels of

sediment in rainfall runoff and wind generated dust concentrations.
• Assessment of likely erosion effects on and off site for all disturbed areas (especially those

resulting from the removal of vegetation); and
• Strategies to prevent or control erosion should be specified and should be developed with

regard to preventing soil loss in order to maintain land capability/suitability and preventing
significant degradation of local waterways by suspended solids.

The impact assessment undertaken for soils within the GUP corridor has been separated into the
following sections for ease of interpretation and continuity within the relevant sections:

• General Soil Descriptions (Section 10.2);
• Acid Sulphate Soils (Section 10.3); and
• Contaminated Land (Section 10.4).

10. Soils
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Largely the impact assessment has been based on the review of existing available information and
field investigations in order to adequately describe the existing environment, identify potential impacts
likely to result from construction and/or operation activities.  Mitigation and management measures
have been recommended where appropriate to be implemented throughout the design, construction
and operation stages of the project to minimise the identified potential impacts.

General soil descriptions and land survey observations have been undertaken at various locations
along the extent of the GUP corridor in order to provide information on the existing baseline soil
environment. The purpose of the investigations was to characterise the dominant soils within the GUP
corridor, identify the presence/absence of acid sulphate soil and identify land currently/previously
subject to potentially contaminating activities. Also, a key objective of the investigation was to identify
areas that are likely to be suitable for a number of proposed construction related activities. These
activities are likely to include stockpiling, material storage and acid sulphate soil/contaminated soil
storage/treatment areas and relevant management and mitigation measures to be implemented within
the nominated areas of the GUP corridor.

Assessment of the potential impacts and identification of mitigation measures to be implemented
during design, construction and operation of the proposed GUP include particular recommendations
relevant to the following issues:

• Erosion potential and sediment control;
• Sediment and landform stability;
• Conservation of topsoil fertility and good quality agricultural land;
• Avoidance/minimisation of acid sulphate soil disturbance;
• Avoidance/minimisation of disturbance of contaminated land; and
• Avoidance/minimisation of land contamination resulting from proposed activities during

construction and operation.

10.2 General Soils Description

10.2.1 Overview
Soil characterisation includes the assessment of the location and distribution of particular soil
texture grades and dominant soil types. Soil characterisation within the GUP corridor has
enabled the assessment of erosion potential and soil stability for particular soil texture grades
present.

Soil erosion potential, stability/suitability for construction and the fertility of topsoil material are
all fundamentally determined by the physical and chemical properties of the soil, which are
predominantly influenced by a range of factors including:

• The chemical makeup of a soil’s parent material;
• The amount and type of vegetation on the surface over time;
• The addition of soil amendments and additives (eg fertilisers, soil conditioners,

herbicides, effluent waste); and
• The soil management practice.

Chemical properties in terms of the presence of acid sulphate soils and site contamination
issues are presented in Section 10.3 and Section 10.4, respectively.
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The typical method of calculating relative material erodibility is the Universal Soil Loss Equation,
within which there is a soil erodibility factor (K factor).  This K factor quantifies the cohesive
character of a soil type and its resistance to dislodging and transport due to raindrop impact and
overland water flow shear forces.  Texture is the principal component affecting K, but structure,
organic matter and permeability also contribute.  Given the preliminary nature of this
assessment, all input values will be detailed.  While no results for particle size distribution or
organic content tests have been included, an approximate assessment of the soil K factor can
be carried out based on visual assessment and assumptions.  This will allow recalculation later
should changes be required.

Sand
The percent sand component is estimated to be 60%, the percentage of fine sand and silt is
estimated to be 20%, the organic matter content estimated to be 1%, the soil structure to be fine
and granular and permeability to be moderate to rapid.  These input parameters result in a K
value of 0.015.

Silt
The percent sand component is estimated to be 10%, the percentage of fine sand and silt is
estimated to be 60%, the organic matter content estimated to be 1%, the soil structure to be
very fine granular and permeability to be slow.  These input parameters result in a K value of
0.046.

Clay
The percent sand component is estimated to be 10%, the percentage of fine sand and silt is
estimated to be 10%, the organic matter content estimated to be 1%, the soil structure to be
blocky and permeability to be slow.  These input parameters result in a K value of 0.02.

The assessment of soil stability provides preliminary information on soil stability and suitability
for construction of the GUP.  The major geotechnical issue is the presence of weak alluvial
soils, which can undergo significant settlements and, due to their low strength, are susceptible
to instability.  Whilst pockets of alluvium are present south of the Brisbane River, deep and
weak alluvium is the dominant material north of the Brisbane River.

A number of parameters will be measured for soil strength and stability as part of the
geotechnical investigation to be conducted prior to the detail design phase of the project. This
will provide additional information for the calculation of erosion potential and soil stability during
the detail design stage of the GUP.

10.2.2 Methodology
The assessment of the existing environment for the general soils description was comprised of
the following activities:

• Desktop review of existing information;
• Field inspection and survey along the extent of the GUP corridor; and
• Formulation of recommendations for detailed soil sampling and analysis to be

undertaken as part of the detail design stage of the project.
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The desktop review stage incorporated the following activities for the GUP corridor:

• An initial review of Beckman, et al (1987) The Landscapes of Brisbane and South-
Eastern Environs, Queensland in order to provide brief descriptions of the existing
dominant soil types;

• A review of the relevant orthophoto sheets and topographic information;
• An initial review of the Queensland Land Use Management Plan (2004) for the purpose

of identifying existing agricultural land uses;
• A review of the findings of the GHD Planning Study (2003) documents relating to erosion

potential;
• A review of a selection of historical aerial photographs for the extent of the alignment;

and
• A review of the relevant sections of previous reports, the Initial Advice Statement and the

Terms of Reference relating to the GUP.

Investigations along the extent of the GUP corridor included the following activities:

• Reconnaissance survey and site inspections along the extent of the GUP corridor;
• Surface observations and soil profile descriptions at selected locations; and
• Calculation of erosion potential using the Universal Soil Loss Equation.

Survey observations have been recorded in accordance with the recommendations contained in
the Australian Soil and Land Survey Series: Guidelines for Conducting Surveys (eds Gunn et al
1988), Australian Soil and Land Survey Field Handbook (McDonald et al 1990) and Australian
Soil Classification (Isbell 2002).

Due consideration was also given to the State Planning Policy 1/92 Development and the
Conservation of Agricultural Land and Planning Guidelines: The Identification of Good Quality
Agricultural Land during field survey investigations and mapping.

In order to provide an indication of possible erosion rates, two scenarios have been considered
and the annual soil loss due to erosion calculated (refer Section 10.2.3).

The Universal Soil Loss Equation is:

A = R x K x LS x C x P

Where:
A = annual soil loss due to erosion (tonnes/ha/yr)
R = rainfall erosivity factor
K = soil erodibility factor
LS = topographic factor derived from slope length and slope gradient
C = cover and management factor
P = erosion control practice factor

The rainfall erosivity factor is site specific and is based on the 2 year Average Recurrence
Interval (ARI), 6 hour average storm intensity.  The R factor for Brisbane is 2669.

As an outcome of the assessment of the existing environment within corridor key potential
impacts and suitable mitigation measures have been identified for specific chainages along the
corridor.
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10.2.3 Potential Impacts Overview
Key potential impacts have been identified for the construction stage of the GUP relevant to the
specific activities proposed for each section of the corridor. However, potential impacts are
likely to be related to the following key areas:

• Bank stability and erosion;
• Settlement of weak alluvial material;
• Loss of fertile topsoil material; and
• Loss of Good Quality Agricultural Land.

Key aspects of the identified potential impacts have been summarised as follows:

Bank Stability and Erosion
The proposed GUP corridor crosses three main watercourses being the Brisbane River,
Bulimba Creek and Kedron Brook Floodway. The Brisbane River has some revetted sections,
and Kedron Brook Floodway has been engineered, mechanically shaped and vegetated to carry
flood flows. Bulimba Creek is still in a reasonably natural form.

The proposed crossing of Bulimba Creek is located between CH14800 and 14900, and
construction activities in this area are likely to be associated with the construction of nearby
embankments and piles for the bridge crossing. There is also an area immediately south of the
Bulimba Creek crossing (between CH14500 and 14700) that may be used as an area of
extended works associated with equipment and plant storage. Potential impacts in this area are
also likely to be localised and associated with impacts to riparian areas and vegetation, which
may include:

• Slumping and settlement of banks as a result of pressure and works close to or within
sensitive riparian areas;

• Increased erosion of banks and cleared areas resulting from exposing soils to overland
flow and subsurface disturbance; and

• Increased turbidity of Bulimba Creek and associated drainage channels and tributaries
resulting in impacts on aquatic flora and fauna.

Bank instability and erosion will be related to construction activities within a watercourse (ie
piling), in particular this is likely to occur within the Brisbane River (CH16900 – 17300) because
of its width. In this case the impacts are likely to be small and localised because:

• The width and depth of the river is large in comparison to the likely size of piles and
foundations;

• Significant design will occur in relation to scour around the piles, flood and debris
loadings;

• Bank erosion prevention can be included in the design;
• Much of the river bank is revetted within the area of the proposed bridge (area to north of

existing bridge has mangroves); and
• Experience gained from construction of existing bridge can be used in developing and

implementing mitigation strategies.
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Relatively extensive earthworks and bridge construction activities are proposed for the Kedron
Brook Floodway and surrounding floodplain areas (between CH21800 and 24100), which has
the potential to result in impacts to riparian areas and aquatic flora and fauna. Potential impacts
in this area may include:

• Slumping and settlement of banks as a result of pressure and works close to or within
sensitive riparian areas;

• Extensive disturbance of wetland, swamp and lagoon areas as a result of works within
the floodplain areas;

• Increased erosion of banks and cleared areas resulting from exposing soils to overland
flow and subsurface disturbance; and

• Increased turbidity of Kedron Brook Floodway and associated drainage channels and
tributaries resulting in impacts on aquatic flora and fauna.

The two scenarios detailed below provide examples of appropriate soil erodibility factors for the
Universal Soil Loss Equation (USLE), for materials along the GUP.

Scenario 1
A fill embankment 8m high is considered to be built out of a silty material with a batter angle of
1V:2.5H.  The soil loss during the establishment (construction) phase will be calculated.

Therefore:
LS = 5.09
C = NA (no vegetative cover)
P = 1.3 (compacted and smooth)

The resulting annual soil loss due to erosion is 812 tonnes/ha/yr.

Scenario 2
A natural soil slope with a 5% slope 100m long, comprising a silty material is considered.

Therefore:
LS = 1.04
C = 0.04 (60% grass cover)
P = 1.3 (smooth)

The resulting annual soil loss due to erosion is 6.6 tonnes/ha/yr.

Therefore, it can be seen that there can be a considerable variation in soil loss due to erosion
across the GUP.  It should be noted that Scenario 1 is a construction case and is not a long
term scenario.

Nevertheless, it highlights the requirement for comprehensive measures to prevent or control
erosion using appropriate erosion management techniques to mitigate the potential impacts to
an acceptable level.

Settlement of Weak Alluvial Material
It is envisaged that the major construction risk, with respect to geotechnical issues, is the
settlements of the alluvium beneath the embankments and the stability of the embankment
batters.  The embankment construction should be carried out in stages depending on the height
of the fill and the thickness and strength of compressible soil underneath.  In the Eagle Farm
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area, fill heights are more than 10m and the underlying soil is soft compressible clay.  Staging
allows the soil to gain strength to arrive at the design/surcharge embankment height.  A
comprehensive geotechnical investigation to establish the subsurface profile and the strengths
and properties of the subsurface materials would be required to properly design the
construction sequence.

It is estimated that total settlements could be in the order of 1-2m in some of the northern
sections of the GUP, depending on the height of embankment and the thickness of the
compressible layer.  Time for the completion of consolidation settlement could be years in some
sections of the GUP depending on the thickness as well as the drainage conditions of those
layers.

Settlement (creep) is also expected to occur during the operational period of the road.  This
creep settlement is expected to increase significantly with the presence of the organic materials
within the alluvium.  Attention would therefore need to be given to definition of any organics.
This creep settlement needs to be considered for the design/maintenance of pavements.

Embankments typically exert stresses and deformations beyond their footprint.  This can have a
significant influence on nearby buildings and structures.  Stress and deformation analysis will
therefore need to be carried out to assess the areal extent of movements.

Provided good engineering practice is implemented during the design stage, potential impacts
relating to settlement and stability during construction are likely to be low risk.

Loss of Fertile Topsoil Material
Loss of fertile topsoil material is likely to occur in one or both of the following ways:

• Erosion of exposed topsoils by wind or water action; and
• Loss of fertility in material stockpiled for extended periods.

In the event that fertile topsoil material excavated from within the GUP corridor during
construction and earthworks activities is lost additional project costs may occur in relation to soil
improvement and conditioning and/or the importation of suitable topsoil material.

Loss of fertile topsoil material can be prevented/minimised through the implementation of
appropriate mitigation and soil management measures, which would result in the potential
impacts being negligible.

Loss of Good Quality Agricultural Land
Small areas identified as Good Quality Agricultural Land (as defined in SPP 1/92) are likely to
be present within the GUP corridor, particularly within areas associated with the alluvial
floodplains adjacent to Bulimba Creek, the Brisbane River and Kedron Brook Floodway.
However, a review of current land use activities and future planning intentions (refer Section 4)
have shown that the GUP corridor and adjoining areas have been extensively filled in parts and
are generally not used for pastoral and/or agricultural activities and therefore the potential
impacts related to the loss of these areas as a result of the GUP are likely to be isolated,
localised and negligible within the context of current and future land use activities within the
area. Areas identified for grazing activities under the Queensland Land Use Management Plan
(QLUMP 2004) are limited to an isolated area associated with the northern portion of the
Kedron Brook floodplain (approximate CH22500 to 24200), which is currently under utilised with
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respect to grazing activities. This area is designated as open space and used for recreational
activities including a bikeway.

There are no areas within the GUP corridor that have been identified for forestry or agricultural
activities.

Due consideration has been given to the application and relevance of the State Planning Policy
1/92 (SPP 1/92) Development and Conservation of Agricultural Land (1992) and the Planning
Guidelines: The Identification of Good Quality Agricultural Land  (DPI, DHLGP 1993). However,
it is considered that the GUP complies with the policy as the majority of the project is adjacent
to the existing Motorway and there is an overriding community need for the proposed
development (refer Section 2).

Mitigation measures for each of the key potential impacts for general soil descriptions have
been identified for the design, construction and operation stages of the GUP (refer Section
10.2.7).

A detailed description of the general soils along the GUP is provided below.

10.2.4 Mt Gravatt – Capalaba Road to Cleveland Branch Rail Line

Description of the Existing Environment
This portion of the GUP comprises a series of gently undulating rises and low hills, with
ephemeral gullies and gently inclined slopes generally ranging between 3% and 10%. There are
a number of steep road cutting profiles indicating shallow dispersive soils over sedimentary
rock.

Bulimba Creek and the associated floodplain area is low lying and relatively flat containing very
gently inclined undulating relief patterns ranging between 1m and 5m AHD and generally <1%
slope, with perennial swampy areas, lagoons and areas subject to inundation.

Dominant Soil Types
A review of Beckman, et al (1987) The Soil Landscapes of Brisbane and South-Eastern
Environs, Queensland has provided details relating to dominant soil types at a mapping scale of
1:100 000. Commencing at the southern extent the dominant soil types have been identified as:

• Woodridge, which is comprised of red-yellow podzolic soils with gleyed podzolic soils
and lateritic podzolic soils. These are generally found on low hills of sandstones and
shales and are located in the southern extent of the project corridor in the vicinity of Mt
Gravatt – Capalaba Road (approximately CH5160 to 6500) and within isolated areas of
the southern portion of the Bulimba Creek floodplain (approximate CH10500 to 12500
and CH13000 to 14000).

• Beenleigh, which is comprised of red-yellow podzolic soils with lithosols and some
gleyed podzolic soils. This soil type is generally associated with low hills of greywacke,
phyllite and shale and have been identified by Beckman, et al (1987) in the vicinity of the
footslopes of Mt Petrie (approximate CH6500 to 8000 and CH9500 to 10500).
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• Mt Cotton, which is comprised of lithosols and some red clays. This soil type is generally
associated with high hills of quartzite. Within the southern section of the GUP corridor
this soil type was identified by Beckman, et al (1987) to be associated with the ridge line
of Mt Petrie/Belmont Hill (approximate CH8000 to 9500).

• Woongoolba, which is comprised of humic gleys, peaty gleys and solonchaks and are
generally associated with low coastal plains and narrow valley floors of alluvium. Within
the southern section of the GUP corridor this soil type was identified by Beckman, et al
(1987) to be associated with the Bulimba Creek floodplain (approximate CH12500 to
13000 and CH14000 to 15000).

Figure 10.1 illustrates the location of the GUP in relation to the dominant soil types identified in
Beckman, et al (1987).

Land and soil survey observations have been recorded as land facet mapping units at a scale
of 1:25 000. Due regard has been given to the soil survey and mapping requirements outlined in
Gunn, et al 1988. Field observations within the southern section of the GUP corridor have been
summarised in Appendix G1 (Table G1) and are illustrated in Figures 10.2a and 10.2b.

Erosion Potential and Soil Stability
BCC’s Erosion Hazard Assessment Form places the soils of the Murarrie area (between
CH13500 and 16900) with the greatest erosion potential in Group 2.  Group 2 soils are likely to
have an Emerson Class Number of 3 indicating a high potential for erosion.

The dominant soil type within this section is residual soil (a weathering product of the underlying
bedrock), however there are pockets of alluvial material, therefore both material types will be
assessed.

The alluvial material can comprise clays, silts or sands.  Generally the alluvial material is of low
strength when exposed (ie the clays and silts are very soft to soft while the sands are very loose
to loose).  The residual soils are of higher strength and generally comprise clays and sands.  It
is expected that only minor silts are present.  However, the calculation of the K Factor is not
dependent on material strengths.  Therefore the soils will be assessed only on soil
classification.

Whilst the majority of the southern section comprises a competent geology, there are zones of
weak alluvial soils which have the potential to be a geotechnical issue.

Good Quality Agricultural Land
A review of the Queensland Land Use Management Plan (QLUMP) (2004) and associated
maps have indicated that based on current land use activities in the area between Mt Gravatt–
Capalaba Road and the Cleveland Branch Rail Line there are no areas identified as being used
for grazing activities on either natural or modified dryland pastures and there are no areas
identified as currently being used for forestry or agricultural production under either dryland or
irrigated conditions. Based on the review of the existing and proposed future development
within the areas surrounding the GUP, it is unlikely that land would be utilised in the future for
agricultural production activities.
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Historical anecdotal information has indicated that the areas surrounding the GUP corridor, prior
to the development of the Gateway Motorway alignment and the nearby residential and
industrial areas were largely vacant land or were utilised for some low intensity grazing activities
on both natural and modified pastures. This has been largely confirmed during the review of
aerial photographs with a small number of residential developments, a number of open
paddocks, and sealed and unsealed roadways present in 1951 and continuing growth in
residential areas and development of industrial/commercial properties through to 2002.

As stated above, it is considered that the GUP complies with the policy as the majority of the
project is adjacent to the existing Motorway and there is an overriding community need for the
proposed development.

Potential Impacts
Within the southern section the proposed alignment intercepts a number of small ephemeral
gullies, Bulimba Creek and its associated floodplain. The main issues relating to potential
impacts within this area will be erosion potential and sediment control, particularly associated
with slopes and gleyed podzolic and alluvial soils.

The proposed major construction activities for this section have been identified as:

• Construction of embankments;
• Construction of stormwater drainage control measures;
• Construction of the road base, pavement and ramps;
• Construction of fauna underpasses;
• Widening of existing bridges;
• Construction of noise barriers; and
• Construction of new bridges including installation of piles.

The potential impacts to the surrounding environment within this section include:

• Potential surface water quality impacts from sediment and/or contaminants entrained in
surface runoff resulting from construction related activities such as exposed soils, spoil
stockpiles, material storage and laydown activities;

• Loss of valuable topsoil material resulting from stripping and stockpiling for extended
periods and erosion;

• Erosion of exposed vulnerable subsoils from rainfall, overland flow and wind action; and
• Embankments constructed over weak alluvium may undergo significant settlements.

The potential impacts discussed above will be minimised to acceptable levels by the
implementation of mitigation measures (refer Section 10.2.7).

10.2.5 Cleveland Branch Rail Line to Pinkenba Rail Line

Description of the Existing Environment
This section of the GUP comprises a mix of relatively flat, low lying, alluvial floodplain areas
associated with Bulimba Creek and the Brisbane River and isolated rocky ridges and low hills.
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The landform patterns and elements within this section have been highly modified as a result of
the growth and demand for commercial/industrial, residential and infrastructure development
within the area, which has entailed significant amounts of excavation and filling, and
implementation of various drainage control measures.

Dominant Soil Types
A review of Beckman, et al (1987) The Soil Landscapes of Brisbane and South-Eastern
Environs, Queensland has provided details relating to dominant soil types at a mapping scale of
1:100 000. The dominant soil types have been identified as:

• Woodridge, which is comprised of red-yellow podzolic soils with gleyed podzolic soils
and lateritic podzolic soils. These are generally found on low hills of sandstones and
shales and are located in the vicinity of the southern bank of the Brisbane River where it
intercepts the surrounding floodplain area (approximate CH15000 to 16900).

• Woongoolba, which is comprised of humic gleys, peaty gleys and solonchaks and are
generally associated with low coastal plains and narrow valley floors of alluvium. Within
this portion of the project corridor this soil type is associated with the surrounding
floodplain area on northern side of the Brisbane River (approximate CH17300 to 18300).
This soil type is also identified on the southern side of the Brisbane River surrounding
the outcrop of sedimentary rock beneath the existing Gateway Bridge abutment.

• Carbrook, which is comprised of yellow podzolic soils, alluvial soils and gleys and is
associated with low terraces and floodplains of alluvium. Within the project corridor this
soil type has been identified by Beckman, et al (1987) to be located in the area
extending through the Hamilton Lands Industrial Area to the Pinkenba Rail Line
(approximate CH18300 to 19000).

Figure 10.1 illustrates the location of the GUP in relation to the dominant soil types identified in
Beckman, et al (1987).

Land and soil survey observations have been recorded as land facet mapping units at a scale
of 1:25 000. Due regard has been given to the soil survey and mapping requirements outlined in
Gunn, et al 1988 for the project corridor. Field observations within this section of the project
corridor have been summarised in Appendix G1 (Table G1) and are illustrated in Figure 10.2c.

Erosion Potential and Soil Stability
BCC’s Erosion Hazard Assessment Form places the soils of the Eagle Farm area with the
greatest erosion potential in Group 1.  Group 1 soils are likely to have an Emerson Class
Number of 1 or 2 indicating a very high potential for erosion.

This section of the GUP comprises a considerable amount of weak alluvial soils as well as
residual soils. In terms of soil stability extensive consideration will be required in the engineering
design to ensure stability of the low strength alluvial soils in the Brisbane River to Pinkenba
area.  However, using good engineering practice there is no reason for these weak alluvial
materials to result in the project being unfeasible.

South of the Brisbane River generally mirrors the Mt Gravatt-Capalaba Road to Cleveland
Branch Rail Line, in that there is both generally competent geology and alluvium.  However,
north of the Brisbane River the depths of alluvium are considerably greater than that
encountered south of the Brisbane River. Therefore, the major issues likely to be encountered
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within this section are fill embankments and associated settlement and stability issues.  The
extent of earthwork cutting in this section is considered to be minimal.

Good Quality Agricultural Land
A review of the Queensland Land Use Management Plan (QLUMP) (2004) and associated
maps has indicated that based on current landuse activities in this section there are no areas
currently being used for grazing activities on either natural or modified dryland pastures and
there are no areas identified as currently being used for forestry or agricultural production under
either dryland or irrigated conditions. Historical anecdotal information has indicated that the
areas surrounding the GUP corridor, prior to the development of the Gateway Motorway
alignment and the nearby residential and industrial areas were largely vacant land or were
utilised for grazing activities on both natural and modified pastures. This was largely confirmed
during the review of historical aerial photographs, when it was identified that in 1944 the area
was relatively undeveloped and low lying. There are a number of commercial/industrial
properties being associated with the Brisbane River (including wharf structures) and some
residential development is present on the southside of the Brisbane River in the vicinity of
Lytton Road. Continued growth was observed in commercial/industrial development associated
with the Brisbane River and residential areas associated with Lytton Road.

Based on the review of the existing and proposed future development within the areas
surrounding the GUP corridor, it is highly unlikely that land would be utilised in the future for
agricultural production activities.

As stated above, it is considered that the GUP complies with the policy as the majority of the
project is adjacent to the existing Motorway and there is an overriding community need for the
proposed development.

Potential Impacts
Within the bridge section, the proposed alignment intercepts the Brisbane River and associated
floodplain. The main issues relating to potential impacts within this area will be erosion potential
and sediment control, particularly associated with slopes and gleyed podzolic and alluvial soils.

The proposed major construction activities for this section include:

• Construction of embankments;
• Construction of new bridges and abutments including placement of piers and footings;
• Construction and upgrade of stormwater treatment and drainage control measures;
• Construction of road base, pavement and ramps;
• Widening of existing bridges;
• Removal of existing bridges;
• Relocation of railway lines and associated infrastructure;
• Relocation of an existing runoff catchment pond;
• Removal of toll plaza and associated infrastructure;
• Reconfiguration of existing roadways and infrastructure; and
• Location of laydown and material storage, handling and preparation areas.

The potential impacts to the surrounding environment within this section include:

• Potential surface water quality impacts from sediment and/or contaminants entrained in
surface runoff resulting from construction related activities such as exposed soils,
installation of piers/piles, spoil stockpiles, material storage and laydown activities;
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• Loss of valuable topsoil material resulting from stripping and stockpiling for extended
periods and erosion;

• Erosion of exposed vulnerable subsoils from rainfall, overland flow and wind action; and
• Embankments constructed over weak alluvium may undergo significant settlements.

The potential impacts discussed above will be minimised to acceptable levels by the
implementation of mitigation measures (refer Section 10.2.7).

10.2.6 Pinkenba Rail Line to Nudgee Road

Description of the Existing Environment
This section of the GUP comprises relatively flat low lying alluvial floodplain areas associated
with the Brisbane River and Kedron Brook Floodway. This area has become highly developed
since WWII and much of the surface area has been excavated and filled repeatedly over the
years, including reclamation activities within waterways and flood prone areas.

Dominant Soil Types
A review of Beckman, et al (1987) The Soil Landscapes of Brisbane and South-Eastern
Environs, Queensland has provided details relating to dominant soil types at a mapping scale of
1:100 000. The dominant soil types have been identified as:

• Carbrook, which is comprised of yellow podzolic soils, alluvial soils and gleys and is
associated with low terraces and floodplains of alluvium. Within the project corridor this
soil type has been identified by Beckman, et al (1987) to be located in the area
extending between the Pinkenba Rail Line (CH19000) to the area associated with the
old Brisbane Airport site (TCC site) (approximate CH20000).

• Woongoolba, which is comprised of humic gleys, peaty gleys and solonchaks and are
generally associated with low coastal plains and narrow valley floors of alluvium. Within
this portion of the project corridor this soil type occupies an extensive area beneath the
project corridor and is associated with the surrounding floodplain area on the northern
side of the Brisbane River. Within this section the soil type extends across the TCC and
BAC land to the area associated with the Kedron Brook floodplain (approximate
CH20000 to 24800).

• Eprapah, which is comprised of gleyed podzolic soils with alluvial soils and humic gleys.
This soil type is generally associated with low terraces of silty alluvium and floodplains of
coastal streams and has been identified by Beckman et al (1987) within and adjacent to
the northwestern section of the GUP corridor (approximate CH23300 to 24800). It also
shares boundaries with the Carbrook, Woongoolba and Redlands (kraznozems
associated with low hills of deeply weathered (laterised) basalt and clay) soil types.

Figure 10.1 illustrates the location of the GUP in relation to the dominant soil types identified in
Beckman, et al (1987).

Land and soil survey observations have been recorded as land facet mapping units at a scale
of 1:25 000. Due regard has been given to the soil survey and mapping requirements outlined in
Gunn, et al 1988 for the project corridor based. Field observations within this section of the
project corridor have been summarised in Appendix G1 (Table G1) and are illustrated in Figure
10.2c and 10.2d.



Gateway Upgrade Project

KEDRON BROOK FLOODWAY

NUDGEE ROAD

GATEWAY MOTORWAY

BANYO

BRISBANE 
AIRPORT

LO
M

ANDRA D
RIV

E

AIRPORT DRIVE

SCALE

500m0
250

N

LANDFORM PATTERNS

SOIL OBSERVATIONS Kedron Brook

DOMINANT SOILS AND LANDFORMS

 Woodridge

Beenleigh

Mt Cotton

Woongoolba

Carbrook
 Undulating low hills and
 rises,gently inclined with
 slopes,ephemeral gullies
 and narrow hillcrests

Low lying, level 
floodplain

Medium dark brown sandy loam
over dark brown clay

Grey-brown sandy
clay to clay (mud flats)

Ridge

Highly disturbed/
modified landform 

Gently undulating 
footslopes with very
gently inclined slopes
and transition to plains 

Grey brown emented silty clay material 
with gravel over orange, brown sandy clay. 
Shallow profile on hill crests with depth 
increasing down slope.

Dominant Soils Landform Patterns

Highly disturbed surface 
soil and/or fill material

Orange-brown sandy clay
to brown light clay

Brown loamy sand
to light clay

Soils Observations 

FIGURE 10.2d
Land Survey Plan

Q
:\g

ra
ph

ic
s\

gr
ap

hi
cs

\jo
bs

\5
79

21
0N

Z
\L

an
d 

S
ur

ve
y 

P
la

nB
.c

dr
   

Ju
ne

 2
00

4

Source:  1. Beckman, et al 1987, 2. Land Survey Connell Wagner 2004

Airport Drive to Nudgee Road



Gateway Upgrade Project Soils
Environmental Impact Statement

  16 AUGUST 2004 REVISION 7  10.14

Erosion Potential and Soil Stability
BCC’s Erosion Hazard Assessment Form places the soils of the Nudgee area with the greatest
erosion potential in Group 2.  Group 2 soils are likely to have an Emerson Class Number of 3
indicating a high potential for erosion.

This section is dominated by deep alluvium and hence the major issues are fill embankments
and associated settlement and stability issues.

Good Quality Agricultural Land
A review of the Queensland Land Use Management Plan (QLUMP) (2004) and associated
maps has indicated that based on current land use activities in the area between the Pinkenba
Rail Line and Nudgee Road there is one isolated area that is identified for grazing activities on
either natural or modified dryland pastures, which is associated with the Kedron Brook
floodplain area (approximate CH22500 to 24200). However, this area is not currently being
utilised for this particular land use.

There are also no areas identified for forestry or agricultural production under either dryland or
irrigated conditions. Historical anecdotal information has indicated that the areas surrounding
the GUP corridor, prior to the development of the Gateway Motorway alignment and the nearby
residential and industrial areas were largely vacant land, airport land or were utilised for grazing
activities on both natural and modified pastures. This was generally confirmed through the
review of historical aerial photographs, which indicate that in 1944 the airport was present and a
number of open paddocks were present on the north - western side of the airport land and
densely populated areas mixed with commercial/industrial properties. Continued growth was
observed in residential areas with commercial/industrial properties becoming the dominant land
use feature over time up to 2002.

Based on the review of the existing and proposed future development within the areas
surrounding the GUP corridor, it is unlikely that land within the project corridor would be utilised
in the future for agricultural production activities.

As stated above, it is considered that the GUP complies with the policy as the majority of the
project is adjacent to the existing Motorway and there is an overriding community need for the
proposed development.

Potential Project Impacts
Within this section the proposed alignment intercepts the Kedron Brook Floodway and its
associated floodplain. The main issues relating to potential impacts within this area will be
erosion potential and sediment control particularly associated with slopes and gleyed podzolic
and alluvial soils and low lying tidal areas.

The proposed major construction activities for this section include:

• Construction of embankments for the elevated road alignment;
• Construction and upgrade of stormwater treatment and drainage control measures;
• Construction of new roadways;
• Removal of soil for flood mitigation works along the northern floodplain of the Kedron

Brook Floodway;
• Location of laydown and material storage, handling and preparation areas; and
• Construction of new bridges and abutments including placement of piers and footings.
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The potential impacts to the surrounding environment within this section include:

• Potential surface water quality impacts from sediment and/or contaminants entrained in
surface runoff resulting from construction related activities such as exposed soils,
installation of piers/piles, spoil stockpiles, material storage and laydown activities;

• Loss of valuable topsoil material resulting from stripping and stockpiling for extended
periods and erosion;

• Loss of areas suitable for grazing on natural or modified pastures;
• Erosion of exposed vulnerable subsoils from rainfall, overland flow and wind action; and
• Embankments constructed over weak alluvium may undergo significant settlements.

The potential impacts discussed above will be minimised to acceptable levels by the
implementation of mitigation measures (refer Section 10.2.7).

10.2.7 Mitigation Measures
There are three key potential impacts that have been identified as being associated with soil
management as part of the GUP, which are:

• Bank stability and erosion;
• Settlement of weak alluvial material; and
• Loss of fertile topsoil material.

Mitigation measures recommended for preventing/minimising each of these key potential
impacts for the design, construction and operational stages.

Design
It is anticipated that there will be a significant area within and adjacent to the GUP corridor that
will be cleared and/or disturbed in some manner during the proposed construction activities.
Therefore, it will be essential that careful planning and staging of construction activities be
undertaken during the design stage of the project in order to ensure that mitigation and control
measures are implemented in a proactive and timely manner to prevent/minimise the key
potential impacts.

Mitigation measures to be incorporated and further developed during the detail design stage are
provided below.

Bank Stability and Erosion
• Planning of staged construction works is required during detailed design, which should

include a detailed schedule of proposed works, which ensure that stabilisation and
rehabilitation of disturbed areas is progressive and timely;

• The detailed construction works schedule is to be developed with due consideration of
the timing (seasonal) of activities such as:
– Vegetation clearing;
– Site preparation;
– Soil disturbance;
– Topsoil stripping; and
– Soil stockpiling.

• Seasonal constraints to be considered during the preparation of construction works
schedules should include as a minimum the following erosion risk levels:
– January/February (extreme risk);
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– March/April/May (high risk);
– June/July (moderate risk);
– August/September (low risk);
– October/November (moderate risk); and
– December (high risk).

• An erosion risk map should be prepared for each area within the GUP corridor identified
as being moderate to extreme erosion risk as an outcome of the completion of the
geotechnical investigation based on the development of individual maps for the following
factors:
– Fines hazard;
– Soil aggregate stability;
– Topographic factor;
– Soil cover factor;
– Flow paths; and
– Habitat impact factors.
These maps should be developed for the purpose of overlaying each other in order to
highlight areas of high erosivity, which should be avoided or subject to specific protection
during construction activities;

• Utilise the erosion risk map as a base for the development of a site specific erosion and
sediment control plan. Maps should use mapping techniques and standard drawing
symbols outlined in BCC Environmental Best Management Practices Manual (1996);

• Temporary and permanent erosion protection measures will be required to be designed
for a range of construction activities and sites along the extent of the GUP corridor,
which will include as a minimum:
– Sediment control fences;
– Sedimentation ponds and basins;
– Check dams;
– Cut off drains;
– Bunding;
– Vehicle/equipment shakedown areas;
– Vehicle/equipment washdown areas; and
– Stormwater and overland flow diversion structures.

• All temporary erosion and sediment control measures should be designed to ensure for
non erosive channel or sheet flow for the two year ARI event and for the hydraulic
capacity of channels or other control structures (excluding sediment basins and ponds)
10 year ARI time of concentration storm event;

• Permanent soil and water control devices should be designed as per the Concept
Design Drawings (Volume 3) and as detailed in Section 12 specifically for each site;

• Design of drainage, erosion and sedimentation control devices should be in accordance
with BCC Environmental Best Management Practices (1996) and the Institution of
Engineers (Qld Div) Erosion and Sediment Control Manual (1996);

• Design of stormwater/overland flow diversion and drainage pathways and structures
should de designed/developed with due consideration of the need to minimise erosion,
sediment displacement and discharge to the surrounding environment and nearby
waterways;

• Sedimentation control devices should be designed to adequately contain runoff from all
areas of proposed disturbance including haul roads, access tracks, stockpiles and
material storage areas prior to release;

• Chutes and flumes should be designed for progressive lengthening as fill batters are
constructed and to discharge water flow to stable areas for sediment collection and
treatment;
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• The following design criteria should be applied by the designers:
– The quality of runoff from the Gateway Motorway should approach the guidelines

for Total Suspended Solids (TSS) <80mg/L;
– All permanent water and quality treatment control devices must be designed for

the adequate control of pollution and sediment and other coarse material in the
one year ARI peak flow (minimum) and also designed for the stability of these
devices in at least the 20 year ARI peak storm event;

– Areas requiring a high level of water quality treatment control, particularly in the
vicinity of waterways, should adopt ‘best practice’ devices to ensure discharges
into receiving waters approach the design guideline level for TSS;

– Other pavement areas should also adopt ‘best practice’ where possible utilising
‘natural’ drainage measures rather than hard engineering design solutions; and

– All drainage works should be stable against erosion. This should be achieved
through the selection of channel dimensions, slope and lining, appropriate to
individual site sections. All drainage outlets should include level spreaders.

(Source: Institution of Engineers Manual for Soil Erosion and Sediment Control 1996).
• Areas suitable for the location of the following activities/areas should be identified during

the detail design stage and should be located a suitable distance from nearby
watercourses (minimum of 30m), wetlands/lagoons (minimum 40m) and tidal areas
(minimum of 50m):
– Vehicle shakedown areas;
– Vehicle washdown bays;
– Spoil stockpile and treatment areas;
– Material and topsoil stockpile areas;
– Material storage areas;
– Laydown areas;
– Construction camp areas (for site office and amenities);
– No-go and/or limited access areas; and
– Haul roads and access tracks.

• Design and locate haul roads and access tracks to minimise crossings through wetlands
or creek systems;

• Adequately design haul road and access track crossings of areas identified as being
sensitive or vulnerable to disturbance and incorporate adequately designed erosion and
sediment control measures (ie washdown areas and sediment traps at vehicle exit points
from watercourse/wetland crossings and weed infested areas);

• Areas requiring specific erosion protection measures will be identified during the detailed
design stage as an outcome from the geotechnical investigation, which will include areas
requiring the following:
– Chemical surface stabilisation;
– Erosion control mats;
– Mulching and revegetation;
– Soil cement; and
– Surface roughening.

• Fill batters and temporary rock batters in particular sections of the GUP may require face
protection measures to be incorporated into their design specifications;

• Bank stability and protection of water quality control measures should consider the
following:
– Incorporate principles for the prevention of bank erosion into the design brief,

including avoiding disturbance of riparian areas, progressive topsoiling and
revegetation of disturbed areas and rehabilitation of soils associated with riparian
areas; and
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– Preparation of management/mitigation strategies and erosion and sediment
control management plans should be undertaken based on estimated soil loss
rates for areas identified as particularly vulnerable within the corridor and
proposed limits to sediment content of runoff.

• Design construction of embankments to ensure that the area of disturbance is minimised
to 3m beyond the toe of the batter;

• Design and locate material storage, laydown and soil stockpile/treatment areas to
ensure that stormwater and diversion measures divert upslope runoff away from
potentially contaminated and/or high sediment load areas and that runoff from these
areas is adequately contained for controlled release;

• Design measures adopted for the main bridge crossing of the Brisbane River and the
Bulimba Creek and Kedron Brook Floodway crossings will be developed to minimise
localised erosion and sediment suspension around piers;

• Stability of embankments will need to be rigorously assessed with respect to adequate
design to ensure erosion protection and slope stability;

• Provision will be made for the Construction Contractor to apply to the EPA under Section
157 of the Environmental Protection Act 1994 for approval of any emergency release
and to comply with conditions attached to any approval;

• In the event that a temporary fill platform is required for pile driving operations during
construction, it should be designed and constructed to achieve the following:
– Protect the watercourse from sedimentation by the use of geofabric and rock

protection and using fill material, which does not contain fines;
– Protect the opposite bank from diverted water where the platform does not

completely cut the stream;
– Ensure that the watercourse can still flow by installing and monitoring appropriate

drainage pipes. Temporary drainage shall be designed to ensure erosion of the
watercourse bed does not occur; and

– Ensure that installation and removal of temporary structures do not cause erosion
and sedimentation of the watercourse or change in channel cross sections.

• The following concepts should be applied in preparing the EMP (Construction) and
Erosion and Sediment Control Plan:
– The Construction Contractor should generally comply with the BCC

Environmental Best Management Practices (1996) and Soil Erosion and
Sediment Control – Engineering Guidelines for Queensland Construction Sites
(Institution of Engineers 1994) for erosion and sediment control;

– Training in erosion and sediment control for construction personnel;
– Erosion and sediment controls should be installed prior to any site disturbance.

All areas of high erosivity should be cordoned off and all tracks and access roads
marked using star pickets, wire and marked with tape; and

– Erosive potential of runoff on disturbed areas including tracks should be reduced
through the installation of check dams, bunds and/or cut off drains across the
contour. This should reduce the distance of overland flow and convey water to
stable drainage lines at a non erosive velocity.

Settlement of Weak Alluvial Material
A construction risk for the GUP is the time to achieve the required settlements.  Detailed
characterisation of the entire site is required to be completed during the detail design stage in
order to adequately assess potential high risk areas, particularly areas associated with the
following sites:
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• The East–West Arterial is known to have experienced significant creep settlement
adjacent to the Schultz Canal.  This continues to have ongoing maintenance cost; and

• Schultz Canal cuts across the northern deviation and this area would need to be
targeted in particular for investigation and detailed analysis of options.

During the engineering process, careful attention will need to be given to settlement and
stability analysis.  Consideration of techniques to control settlements will be required.  Such
techniques are ground improvements such as timber piles, surcharging, installation of drainage
and use of lightweight fills.

Stability of embankments will also need to be rigorously assessed with respect to adequate
design for underlying material to ensure adequate settlement is achieved in a timely manner,
slope stability and the prevention/minimisation of settlement creep.

Loss of Fertile Topsoil Material
• Develop topsoil management and rehabilitation methods and strategies for each stage of

scheduled construction works including stripping, stockpiling, replacement staging
activities and suitable storage times to minimise fertility degradation and soil loss;

• Where possible design construction works schedules to incorporate the progressive
stripping of topsoil material and site rehabilitation/revegetation in order to minimise
stockpiling times and unnecessary broadscale disturbance and exposure of vulnerable
subsoils.

• Where possible design scheduled construction activities to incorporate the principles of:
– Minimal disturbance of insitu soils and natural landforms; and
– Location of stockpiles, treatment areas, material storage and areas of major

disturbance within stable areas that are already highly disturbed/modified.

Construction

Bank Stability and Erosion
• Implement appropriate sediment and erosion control techniques;
• Install suitably designed shakedown areas and contained washbays;
• Ensure minimal discharge of site runoff and overland flow to waterbodies;
• Minimise disturbed areas, undertake progressive revegetation and install temporary and

permanent sediment control devices at targeted locations;
• Avoid disturbing riparian areas and steep banks along waterways;
• Ensure disturbed embankments are topsoiled, grassed and prepared in such a way that

promotes the natural regeneration or riparian species;
• Rehabilitate surface soils in the vicinity of the waterway crossings to further stabilise the

banks;
• All erosion and sediment control devices should be installed to current best practice for

erosion and sediment control prior to the commencement of construction within each
stage of the scheduled works and shall be maintained on an ongoing basis as required
to ensure adequate protection;

• The area of soil disturbed during staged construction works should be minimised to 3m
beyond the toe of the batter or cut (ie the clearing line), stockpiling areas, the temporary
bridge area, track and areas required for installation of erosion and sediment control
measures;

• Soil, mulch and material stockpiles and storage areas should be located at a suitable
minimum distance from waterways, wetlands/lagoons and tidal areas;
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• Stormwater flow from upslope areas should be diverted around stockpiles, material
storage areas and other areas of disturbance and storage and water flowing from these
areas should be contained, treated and subject to controlled release and other suitable
management measures as required;

• Areas where construction or site works have been completed should be progressively
stabilised and rehabilitated;

• Permanent soil and water control devices are to be constructed/installed prior to
construction and maintained during construction by the Construction Contractor in
accordance with the designs specific to each area and stage of works;

• The Construction Contractor should submit a Construction Erosion and Sediment
Control Plan developed in accordance with the requirements of the Output Specification
and the EMP (Construction) to the Superintendent for endorsement prior to commencing
work;

• Early erosion prevention and bank stabilisation work should be in place prior to the
commencement of construction activities. This should include adopting appropriate
measures for works conducted in watercourses (eg stream bank stabilisation methods);

• Clearly indicate the location of haul roads and access tracks on each site and confine
them to the proposed permanent road location, with wetland and watercourse crossings
minimised where possible;

• All vehicle exit points from the construction site, watercourse/wetland areas and weed
infested areas should have an operational washdown area;

• Install cut off and diversion drains prior to significant land disturbance to divert runoff
from undisturbed areas into stable drainage lines at non erosive velocities;

• Erosion control measures such as chemical surface stabilisation, erosion control mats,
mulching, soil cement treatment and surface roughening should be applied by the
Construction Contractor to exposed areas as appropriate to limit erosion;

• All vehicles must be washed down in the washdown bay before leaving the site or areas
within the site that have a designated washdown area installed (ie weed infested areas);

• Gravel shakedown areas should be used by all vehicles where provided (ie exit/entrance
points of the construction site);

• The Construction Contractor should be made aware of identified risk areas for erosion
and sediment control and site stability and the various risk based constraints to
construction activities (ie seasonal constraints);

• All runoff from disturbed areas including tracks and stockpile areas should pass through
sedimentation control devices;

• Chutes and flumes should be progressively lengthened as fill batters are constructed;
• Water flowing from chutes and flumes should be dissipated and directed to stable areas

for sediment collection and treatment;
• The amount of stormwater leaving the site should be minimised through on site storage

and reuse in construction requirements, dust suppression and revegetation;
• Excess water from the site should not be discharged into stormwater drains and local

drainage lines of streams until discharges meet the stated water quality indicators (refer
Section 12); and

• Temporary erosion and sediment control structures should be checked daily,
maintained/repaired as required and must remain in place until the area they are
protecting is stabilised to the satisfaction of the Superintendent.
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Settlement of Weak Alluvial Material
Settlement beneath embankment and structures during construction should be monitored to
ensure that it complies with the design specifications, particularly in areas identified as having
underlying weak alluvial material present within the profile and/or identified as being of
moderate to extreme risk as an outcome of the geotechnical investigation.

During the engineering process, careful attention will need to be given to settlement and
stability analysis.  Consideration of techniques and alternatives to control settlements may be
required during construction in the event that estimated settlement characteristics are
exceeded.  Such techniques may include ground improvements, installation of drainage and
use of lightweight fills.

Loss of Fertile Topsoil Material
• Implement topsoil management and rehabilitation methods and strategies for each stage

of scheduled construction works including stripping, stockpiling, replacement staging
activities and suitable storage times to minimise fertility degradation and soil loss;

• Ensure that progressive stripping of topsoil material and site rehabilitation/revegetation is
undertaken in order to minimise stockpiling times and unnecessary broadscale
disturbance and exposure of vulnerable subsoils;

• Ensure that scheduled construction activities implement the necessary measures to
ensure that:
– Minimal disturbance of insitu soils and natural landforms is achieved during

construction; and
– Location of stockpiles, treatment areas, material storage and areas of major

disturbance within stable areas that are already highly disturbed/modified.

Operation

Bank Stability and Erosion
Permanent soil and water control devices installed during and/or after construction should be
maintained on an ongoing basis by the Operator during the post construction/operation stage to
ensure that long term bank stability and protection against accelerated erosion by wind or water
are achieved.

Settlement of Weak Alluvial Material
Settlement beneath embankment and structures during operation should be monitored
periodically to ensure that it does not exceed the design specifications. This will be particularly
important for areas identified as having underlying weak alluvial material present within the
profile and/or identified as being of moderate to extreme risk as an outcome of the geotechnical
investigation, project design and/or construction.

Loss of Fertile Topsoil Material
Maintain rehabilitated/revegetated areas during the post construction and operation stages to
ensure that these areas are appropriately stabilised and established. These areas should be
maintained as required to prevent the establishment/spread of weeds in accordance with the
Landscape Management Plan.
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10.3 Acid Sulphate Soils

10.3.1 Overview
Acid sulphate soils (ASS) are a characteristic feature of low lying coastal environments in
Queensland, particularly where landform elevations are below 5m AHD. ASS are comprised of
iron sulphides generally in the form of pyritic material that is a product of the natural interaction
between iron rich organic matter and sulfate rich seawater present in anaerobic low energy
estuarine environments. Undisturbed, these soils are generally present in an anaerobic state
within the subsurface profile (below the water table) of Holocene marine muds and sands in the
form of potential acid sulphate soil (PASS). Actual acid sulphate soils (AASS) are the oxidised
(disturbed) form, which may occur as the result of natural or anthropogenic disturbance from
changes in groundwater levels and/or exposure to oxygen (Powell, B. & Ahern, C.R. Nature,
Origin and Distribution of Acid Sulphate Soils: Issues for Queensland 1999).

ASS in an undisturbed environment may have a pH of neutral or slightly alkaline and no visual
appearances indicating its acidic potential. However, when exposed to air either by direct
excavation or by indirect changes to the surrounding water table, pyritic material inherent in the
soil matrix is oxidised by sulphur oxidising bacteria leading to the formation of sulphuric acid.
Following rainfall, sulphuric acid associated with soil oxidation can then be released into surface
runoff and receiving waters and mobilised in groundwater, resulting in mortality of aquatic flora
and fauna and deterioration in ecosystem health as well as impacts on structures and existing
infrastructure.

In addition to acidification of receiving waters, the acidic environment of the soils and/or
receiving waters have the potential to mobilise metal contaminants (particularly aluminium and
iron). These metals become soluble under acidic conditions and are readily leached from the
soil profile by catchment runoff or groundwater flows. Therefore runoff or drainage water from
uncontrolled or inadequately managed exposed acid sulphate soils has the potential to
significantly impact upon flora, fauna and ecosystem health.

Review of the Acid Sulphate Soils Tweed Heads to Redcliffe Map 1 (NR&M 2002) indicates that
there is potentially up to 40% of the GUP corridor underlain by ASS affected material
particularly associated with the Bulimba Creek, Brisbane River and Kedron Brook Floodway
floodplain areas (refer Figure 10.3).

Historically, significant drainage and development works have impacted upon the ASS of the
lower Brisbane River floodplain, often deleteriously changing the character of catchment runoff
draining ultimately to Moreton Bay. Various water quality monitoring projects undertaken by
WBM (WBM Oceanics 2003) have indicated that major changes in water chemistry due to
drainage of acid sulfate soils presently occur adjacent to the GUP corridor within minor and
major drains in the vicinity of Brisbane Airport and Northgate following significant catchment
rainfall.

A review of findings from the WBM Oceanics report (2003) indicate that surface geology and
geomorphology of the lower Brisbane River is characterised by low banks of fine marine and
riverine silts and clays, interspersed with occasional dune sands, which were formerly beach
lines along the coastal plain.

Over the last 6500 years, the Brisbane valley catchment has supplied predominantly fine muddy
sediments to the delta, which has steadily accreted eastwards into Moreton Bay. The deposition
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of muddy, organic rich sediments into a low energy, sheltered marine/estuarine environment
has resulted in extensive layered sedimentary strata of ASS within the present-day floodplain
(WBM Oceanics 2003).

Findings from the assessment of the existing landform topography from south to north between
Mt Gravatt-Capalaba Road and Nudgee Road indicates that the GUP will traverse areas that
are below 20m AHD and 5m AHD. The areas within the GUP located below 5m AHD, that are
likely to be subject to disturbance (filling, excavation, dewatering and/or loading) have been
identified for a preliminary targeted assessment for the presence/absence of actual and
potential ASS.

10.3.2 Methodology
The preliminary targeted assessment has been based on a desktop review of existing
information and some initial field investigations (ie reconnaissance survey and surface soil
observations within the GUP corridor).

Due consideration was also given to the principles and intent of the State Planning Policy 2/02
Planning and Managing Development Involving Acid Sulphate Soils (2002) and the Guidelines
for Sampling and Analysis of Lowland Acid Sulphate Soils (ASS) in Queensland (Ahern, et al
1998) for the development of recommended sampling intensities for areas identified below 5m
AHD.

The desktop review stage incorporated the following activities:

• Review of the ASS map developed by NRM&E (2002) Acid Sulphate Soils Tweed Heads
to Redcliffe Map 1;

• Review of borehole data from NRM&E purchased for  a selected number of boreholes
sampled during the NR&M ASS mapping program that were located within or in the
vicinity of the project corridor;

• Review of the topographic maps and orthophotos for Brisbane;
• Review of the aerial base map and cross sections for the GUP Concept Design; and
• Calculation of estimated volumes of ASS disturbance.

Field investigations along the extent of the GUP corridor included the following activities:

• Reconnaissance survey and site inspections along the extent of the project corridor; and
• Surface and landform observations at selected locations <5m AHD along the project

corridor.

A preliminary ASS sampling investigation will be undertaken as part of the detail design stage of
the project. Recommendations from the findings of the EIS desktop study will be incorporated
into the geotechnical investigation sampling program.

10.3.3 Potential Impacts Overview
The potential environmental impacts resulting from disturbance of ASS affected material is
summarised as follows:

• Habitat loss (loss of functional wetlands);
• Changes to water chemistry of receiving waterbodies and groundwater resources;
• Sedimentation and erosion (due to loss of aquatic vegetation);
• Loss of good quality fertile soils through erosion and expression of soil acidity; and
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• Impacts on fauna species (disease, mortality) of affected ecosystems, particularly within
receiving aquatic ecosystems.

The severity of environmental impacts resulting from ASS disturbance depends upon a number
of factors, including the following:

• The nature of the soil (eg soils will have varying acid producing potentials subject to their
texture, pyritic concentration and amount of natural buffering or neutralising material
present in soil structure);

• The natural buffering capacity of the soil (ie presence of shell material and other readily
available calcium deposits);

• The period and frequency of ASS exposure (eg sandy sediments may oxidise rapidly,
though the ultimate acid generating potential is relatively low compared with clay soils
which may take days or weeks to realise acidity following exposure, though may have a
very high acid generating potential);

• The buffering capacity of the receiving waters (acidic runoff would normally be
neutralised by the alkaline buffering capacity of seawater, though after heavy rainfall
estuarine creeks may tend toward freshwater, which usually has little capacity to buffer
acidic runoff); and

• Presence of available conduits for the transport/release of acid leachate to nearby
waterways (ie drains, channels, groundwater flow pathways, subsurface structures and
infrastructure and root matter).

Queensland legislation requires adequate containment, treatment and management of
runoff/leachate generated during the disturbance of ASS affected material in order to ensure the
protection of coastal ecosystems, particularly wetlands, waterway areas and Moreton Bay
downstream of the GUP

The hydraulic connection between the project corridor and the Brisbane River/Kedron Brook
Floodway and Moreton Bay are likely to be the primary pathways by which impacts from ASS
disturbance may be propagated.  The three potential issues in this regard are:

• Changes in water flows to the wetlands and waterways due to changes in the physical
characteristics of the floodplain resulting from proposed construction works;

• The potential generation of acidic/toxic runoff from disturbed/exposed ASS; and
• The delivery of sediment and pollutants from the new roads to the principal waterways

and ultimately the downstream wetlands.

The total volume of ASS affected material likely to be disturbed as a direct result of the
proposed GUP is estimated to range between approximately 100,000m3 and 150,000m3 for the
extent of the project corridor.

Potential impacts resulting from the disturbance of ASS affected material have been identified
within each section in order to illustrate direct links between disturbance of soils and sediments
below 5m AHD and the scale and scope of the proposed construction activities relevant to each
section.
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10.3.4 Mt Gravatt – Capalaba Road to Cleveland Branch Rail Line

Description of the Existing Environment
A review of the Department of Natural Resources and Mines (NR&M) ASS map for Tweed
Heads to Redcliffe Map 1 (1:100 000) (2003) was undertaken as part of the assessment. The
review findings indicate that there is an area below 5m AHD associated with the Bulimba Creek
floodplain and is likely to be directly affected by the proposed development. This area is
traversed by the existing Motorway alignment between the Old Cleveland Road and the
Cleveland Branch Rail Line that has been identified as land where ASS occurs within 5m of the
land surface. Within this area NR&M have identified that there is likely to be at least one layer of
actual acid sulphate soil (AASS) and PASS.

A detailed review of the aerial photographs and concept design cross sections, and the findings
from the reconnaissance field survey have enabled the identification of approximate chainages
where ASS affected material may be present within the underlying soil profile. The chainages
along this portion of the project where ASS affected material may be at risk of disturbance as a
result of proposed construction activities include:

• CH10800 to 11100 which is located within the area surrounding the Meadowlands Road
overpass and Meadowlands Park on the western side of the GUP corridor. This area is
associated with the edge of the Bulimba Creek floodplain;

• CH12400 to 13100 which is located within the Bulimba Creek floodplain south of
Wynnum Road and is associated with the areas surrounding both the eastern and
western sides of the GUP corridor; and

• CH13800 to 14800 which is located within the Bulimba Creek floodplain north of
Wynnum Road through to immediately south of the Cleveland Branch Rail Line and
includes the Bulimba Creek crossing and is associated with the areas surrounding both
the eastern and western sides of the GUP corridor.

Detailed information relating to landform and soils within these areas is provided in Appendix
G1 (Table G1) and ASS risk ratings along the extent of the GUP corridor are illustrated in
Figure 10.5a and 10.5b.

Potential Impacts
High risk ASS areas have been identified in association with the Bulimba Creek floodplain.
Potentially affected areas intercept the GUP between CH10800, which extends north from the
area surrounding Meadowlands Road to immediately south of the Cleveland Branch Rail Line at
CH14800.

Within this section the proposed construction works include the following activities:

• Construction of embankments for the elevated road alignment;
• Construction and upgrade of stormwater treatment and drainage control measures;
• Construction of the road base, pavement and ramps;
• Widening of existing bridges;
• Construction of noise barriers;
• Removal of illegal fill on Bulimba Creek floodplain;
• Location of laydown and material storage, handling and preparation areas; and
• Construction of new bridges including placement of piers and footings.
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Potential impacts for each proposed activity are detailed as follows:

• Fill material creating downward loading pressure on unconsolidated sediments resulting
in surface heaving and/or subsurface extrusion/displacement of ASS affected material
above the groundwater table resulting in oxidation of ASS affected sediments;

• Placement of footings and piers resulting in downward pressure on unconsolidated
sediments resulting in extrusion/displacement of ASS affected material above the
groundwater table resulting in oxidation of ASS affected sediments;

• Exposure of insitu ASS affected sediments through excavation and quarrying activities
resulting in accelerated oxidation of ASS and uncontrolled release of generated acid
leachate;

• Exposure of ASS affected material excavated for placement of footings, piers and
associated roadway infrastructure construction activities and/or stockpiled for use as fill
material resulting in accelerated oxidation of ASS and uncontrolled release of generated
acid leachate;

• Temporary exposure of ASS affected material within the area of influence of
groundwater dewatering activities for pile cap construction and subsequent inundation
during post construction recharge of the water table resulting in potential mobilisation of
acid leachate in groundwater;

• Installation of wick drains to facilitate the draining of excess soil moisture in
unconsolidated sediments has the potential to result in the mobilisation of acidified
leachate from previously disturbed/partially oxidised ASS affected material;

• Changes to water flows resulting from the advent of structures may restrict flows and
alter flow pathways, particularly flood flows that can deliver significant volumes of
surface water to receiving environments, which if impacted by the uncontrolled release
of acid leachate will result in fauna and flora mortality and fundamental changes in the
ecosystem characteristics downstream of the project corridor; and

• Mobilisation of contaminant concentrations from existing contaminated sites located
within the project corridor and the surrounding area resulting from the acidification of
groundwater flows contacting subsurface materials within the area.

10.3.5 Cleveland Branch Rail Line to Pinkenba Rail Line

Description of the Existing Environment
A review of the NR&M ASS map for Tweed Heads to Redcliffe Map 1 (1:100 000) (2003)
indicated that the area between Lytton Road (CH15800) and the southern bank of the Brisbane
River (CH16900) has been identified, through QASSIT investigations, as having low probability
of ASS occurrence. However, from the northern bank of the Brisbane River (CH17300) to the
Pinkenba Rail Line (CH19000) traverses an extensive area that is below 5m AHD and is likely
to be directly affected by the GUP. The area is associated with the Brisbane River floodplain
and has been identified as being disturbed land likely to contain ASS.
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A detailed review of aerial photography and concept design cross sections, and the findings
from the reconnaissance field survey have enabled the identification of chainages where ASS
affected material may be present within the underlying soil profile. The chainages where ASS
affected material may be at risk of disturbance as a result of proposed construction activities
include:

• CH16800 to 19000 which is located between the riparian area on the southern bank of
the Brisbane River through to the Pinkenba Rail Line. This area is associated with the
Brisbane River channel and the floodplain area on the northern side of the Brisbane
River, which is occupied on both the eastern and western sides of the corridor by the
Royal Queensland Golf Club and the Hamilton Lands industrial area.

Detailed information relating to landform and soils within these areas is provided in Appendix
G1 (Table G1) and ASS risk ratings along the extent of the GUP are illustrated in Figure 10.5c.

Potential Impacts
High risk ASS areas have been identified in association with the Brisbane River channel and
floodplain. These areas extend north from the southern bank of the Brisbane River (CH16800)
to the Pinkenba Rail Line (CH19000).

Within this section the proposed construction works include the following activities:

• Construction of embankments for the elevated road alignment;
• Construction and upgrade of stormwater treatment and drainage control measures;
• Construction of the road base, pavement and ramps;
• Widening of existing bridges;
• Removal of existing bridges;
• Relocation of railway lines and associated infrastructure;
• Relocation of an existing runoff catchment pond;
• Removal of toll plaza and associated infrastructure;
• Reconfiguration of existing roadways and infrastructure;
• Location of laydown and material storage, handling and preparation areas; and
• Construction of new bridges and abutments including placement of piers and footings.

Potential impacts for each proposed activity are detailed as follows:

• Fill material creating downward loading pressure on unconsolidated sediments resulting
in surface heaving and/or subsurface extrusion/displacement of ASS affected material
above the groundwater table resulting in oxidation of ASS affected sediments;

• Placement of footings and piers resulting in downward pressure on unconsolidated
sediments resulting in extrusion/displacement of ASS affected material above the
groundwater table resulting in oxidation of ASS affected sediments;

• Exposure of insitu ASS affected sediments through excavation and quarrying activities
resulting in accelerated oxidation of ASS and uncontrolled release of generated acid
leachate;

• Exposure of ASS affected material excavated for placement of footings, piers, buildings,
structures and associated roadway and rail infrastructure construction activities and/or
stockpiled for use as fill material resulting in accelerated oxidation of ASS and
uncontrolled release of generated acid leachate;
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• Temporary exposure of ASS affected material within the area of influence of
groundwater dewatering activities for pile cap construction and subsequent inundation
during post construction recharge of the water table resulting in potential mobilisation of
acid leachate in groundwater;

• Installation of wick drains to facilitate the draining of excess soil moisture in
unconsolidated sediments has the potential to result in the mobilisation of acidified
leachate from previously disturbed/partially oxidised ASS affected material;

• Changes to water flows resulting from the advent of structures and relocation of surface
water ponds may restrict flows and alter flow pathways, particularly flood flows that can
deliver significant volumes of surface water to receiving environments, which if impacted
by the uncontrolled release of acid leachate will result in fauna and flora mortality and
fundamental changes in the ecosystem characteristics downstream of the project
corridor; and

• Mobilisation of contaminant concentrations from existing contaminated sites, railway and
roadway infrastructure located within the project corridor and the surrounding area
resulting from the acidification of surface water or groundwater flows contacting
materials within the area.

10.3.6 Pinkenba Rail Line to Nudgee Road

Description of the Existing Environment
A review of the NR&M ASS map for Tweed Heads to Redcliffe Map 1 (1:100 000) (2003) for this
northern section indicated that the area between CH19000 and 24800 is likely to be comprised
of land associated with the TCC site, BAC land and Nudgee Golf Course. These areas are
below 5m AHD consisting of intermittent swamp and are likely to be directly affected by the
proposed construction activities within this section.  These areas were identified during QASSIT
investigations as being disturbed land likely to contain ASS (NR&M; Acid Sulphate Soil Tweed
Heads to Redcliffe Map 1; 1:100 000; 2003).

Additional areas traversed by the project corridor and associated with Schulz Canal and the
Kedron Brook floodplain were identified by NRM&E as land where ASS occurs within 5m of the
land surface and has at least one layer of AASS and PASS (NR&M; Acid Sulphate Soil Tweed
Heads to Redcliffe Map 1; 1:100 000; 2003).

A detailed review of the reference project concept design drawings and the findings from the
reconnaissance field survey have enabled the identification of chainages where ASS affected
material may be present within the underlying soil profile. The chainages along this portion of
the project corridor where ASS affected material may be at risk of disturbance as a result of
proposed construction activities include:

• CH19000 to 24800 which is located between the Pinkenba Rail Line and Nudgee Road.
This area is associated with the TCC site, BAC land, Kedron Brook floodplain and
adjacent to the Nudgee Golf Course. These areas are located within the surrounding
floodplain area.

Detailed information relating to landform and soils within these areas is provided in Appendix
G1 (Table G1) and ASS risk ratings along the extent of the project corridor are illustrated in
Figure 10.5c and 10.5d.
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Potential Impacts
High risk ASS areas have been identified in association with the Brisbane River and Kedron
Brook floodplain within this section. These areas extend north from the area surrounding the
Pinkenba Rail Line (CH19000) to Nudgee Road (CH24800).

Within this section the proposed construction works include the following activities:

• Construction of embankments for the elevated road alignment;
• Construction and upgrade of stormwater treatment and drainage control measures;
• Construction of the road base, pavement and ramps;
• Reconfiguration of existing roadways and infrastructure and construction of new

roadways;
• Location of laydown and material storage, handling and preparation areas;
• Kedron Brook Floodway mitigation measures associated with compensatory earthworks

(approximately 5,400m3); and
• Construction of new bridges and abutments including placement of piers and footings.

Potential impacts for each proposed activity are detailed as follows:

• Fill material creating downward loading pressure on unconsolidated sediments resulting
in surface heaving and/or subsurface extrusion/displacement of ASS affected material
above the groundwater table resulting in oxidation of ASS affected sediments;

• Placement of footings and piers resulting in downward pressure on unconsolidated
sediments resulting in extrusion/displacement of ASS affected material above the
groundwater table resulting in oxidation of ASS affected sediments;

• Exposure of insitu ASS affected sediments through excavation and quarrying activities
resulting in accelerated oxidation of ASS and uncontrolled release of generated acid
leachate;

• Exposure of ASS affected material excavated for placement of footings, piers, buildings,
structures and associated roadway infrastructure construction activities and/or stockpiled
for use as fill material resulting in accelerated oxidation of ASS and uncontrolled release
of generated acid leachate;

• Temporary exposure of ASS affected material within the area of influence of
groundwater dewatering activities for pile cap construction and subsequent inundation
during post construction recharge of the water table resulting in potential mobilisation of
acid leachate in groundwater;

• Installation of wick drains to facilitate the draining of excess soil moisture in
unconsolidated sediments has the potential to result in the mobilisation of acidified
leachate from previously disturbed/partially oxidised ASS affected material;

• Changes to water flows resulting from the advent of structures and construction activities
may restrict flows and alter flow pathways, particularly flood flows that can deliver
significant volumes of surface water to receiving environments, which if impacted by the
uncontrolled release of acid leachate will result in fauna and flora mortality and
fundamental changes in the ecosystem characteristics downstream of the project
corridor; and

• Mobilisation of contaminant concentrations from existing contaminated sites located
within the project corridor and the surrounding area resulting from the acidification of
surface and groundwater flows contacting materials within the area.
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10.3.7 Mitigation Measures
It will be necessary to provide careful planning during the design stage and implementation of
suitable management/mitigation measures during construction for the purpose of minimising
and adequately managing the potential impacts resulting from disturbance of ASS affected
material. It will also be essential to maintain and monitor the condition and performance of
permanent mitigation measures that are installed during construction throughout the duration of
the operation stage in order to prevent/minimise potential impacts that may occur as a delayed
impact at some time in the future.

Design
Design considerations for all proposed works are to incorporate the hierarchy of ASS
management principles in line with the Queensland Acid Sulphate Soil Technical Manual Soil
Management Guidelines (Version 3.8) (2002) of:

• Avoidance;
• Minimisation of disturbance;
• Neutralisation;
• Hydraulic separation; and
• Strategic reburial.

Water management is one of the key elements for the management and mitigation of potential
impacts resulting from the disturbance of ASS affected material. Therefore, it is essential to
adequately identify runoff and drainage control points within and exiting the construction site
and design suitable control measures and structures to be installed during construction that will
divert or contain runoff from specific areas. Design considerations should incorporate the
following as a minimum:

• Similar control measures that are to be implemented for erosion and sediment control,
with respect to the protection of nearby waterways and containment of runoff from
disturbed areas and stockpile/treatment areas;

• Minimisation of disturbance of the natural surface and subsurface drainage regimes,
such as retaining/maintaining existing flow pathways and directions for both surface
water and groundwater resources and minimising changes to water table levels and tidal
influences;

• Design of embankments and other construction activities should incorporate measures
to minimise/prevent subsidence, uncontrolled settlement of unconsolidated alluvial
material, settlement creep, surface or subsurface heaving or deformation; and

• Planning and staging of proposed construction activities in areas rated as having
moderate to extreme risk for ASS material to ensure that disturbance is minimised and
rehabilitation/reinstatement is progressive and timely.

Bridge construction and excavation activities may result in significant volumes of bed
sediments, which may contain ASS affected material requiring treatment. Therefore bridge
design and staging should incorporate the principles in line with the Queensland Acid Sulphate
Soil Technical Manual Soil Management Guidelines (Version 3.8) (2002).
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Other design considerations required for the management/mitigation of potential impacts
relating to ASS disturbance should include:

• Accurately quantifying the volume of ASS material likely to be disturbed through an Acid
Sulphate Soil Investigation, which includes field and laboratory sampling and analysis;

• Design and locate lined and bunded ASS material treatment pads in close proximity to
the area of proposed ASS disturbance, but ensure that these areas are located within
stable landform areas and a minimum of 30m from a waterway. Potential locations for
the management and treatment of ASS are shown Figures 3.1a to 3.1d;

• Design runoff control measures specifically for areas of proposed ASS disturbance,
stockpiling and treatment so that runoff and overland flow can be adequately captured,
contained, treated and monitored prior to release and is completely separate from other
drainage control/management systems;

• Assess the need for groundwater protection measures in proposed dewatering areas to
prevent the uncontrolled mobilisation of acid leachate within the underlying groundwater
system;

• Design runoff control and containment measures with sufficient capacity to adequately
contain groundwater extracted during dewatering activities associated with pile cap
construction and soil water extracted via wick drains (if any) for monitoring and treatment
(if required) prior to release;

• Identify ASS areas and consider specific management requirements and structures that
will be required within and associated with these areas in line with the provisions and
requirements of the EMP; and

• Design and locate washdown areas for vehicles and equipment exiting ASS areas.

Construction
• The Construction Contractor should develop a detailed site based management plan for

the treatment and management of ASS material throughout construction that
incorporates the provisions and recommendations in the EMP and submit it to the
Superintendent for approval prior to commencement of disturbance.

• Ensure that site drainage infrastructure within areas identified as being of moderate to
extreme risk is installed in accordance with the relevant design specifications;

• Ensure that material excavated from areas identified as being of moderate to extreme
risk with respect to ASS are adequately segregated, stockpiled, contained and treated in
accordance with the provisions of the approved EMP (Construction);

• Ensure that ASS treatment and storage areas are constructed prior to the
commencement of disturbance of areas likely to or confirmed as containing ASS
material and that all drainage control measures are adequately installed;

• Ensure that all leachate and runoff from areas excavated below 5m AHD, ASS treatment
and stockpile areas, dewatering activities and controlled settlement measures are
adequately captured, contained, analysed and treated (if necessary) prior to discharge to
the site stormwater systems;

• ASS stockpile and treatment areas are to be checked daily and repaired/maintained as
required for adequate containment integrity and captured runoff during active periods;

• Drainage control measures associated with ASS management should be checked daily
and maintained/repaired as required during periods of activity associated with ASS
management;

• Ensure that treated ASS material is verified for the effectiveness of neutralisation prior to
reuse as ASS free fill material;
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• Areas of ASS disturbance should be checked weekly for indications of acid leachate
generation until reinstatement of the area has been completed to the satisfaction of the
Superintendent; and

• All fill to be used onsite must be ASS free or first evaluated for the presence of ASS. If
found it must first be treated in line with the provisions of the Construction Contractor’s
site based management plan for ASS.

Operation
Ongoing monitoring and maintenance may be required for areas of ASS disturbance and
permanent structures installed for ASS management and drainage control to ensure that there
are no delayed impacts from ASS disturbance during construction resulting from poor condition
or deterioration in mitigation controls.

10.4 Contaminated Land

10.4.1 Overview

Findings from Previous Studies and Historical Land Use and Development Patterns
Historically, development of the lower Brisbane River floodplain has undergone transformation
from rural, agricultural and pastoral practices to the development of commercial, industrial and
transport infrastructure. This transformation of the areas surrounding the GUP corridor was
accelerated following World War II, with the reclamation of former low lying areas of the
floodplain with dredged material from the Brisbane River channels and waste disposal
operations, which were present in the area. The region now supports a diverse range of light
industry with varying potential for land contamination and/or contamination of the underlying
groundwater resources resulting from existing or past practices.

EPA Search Results
The Queensland EPA maintain registers of sites that are subject to a Notifiable Activity as
defined under Schedule 3 of the Environmental Protection Act 1994. These registers are known
as the Environment Management Register (EMR) and the Contaminated Land Register (CLR).
The EMR contains a list of land parcels throughout Queensland that are known to be or have
been subject to one or more Notifiable Activities. A land parcel may be listed on the EMR if the
landholder or leasee have provided written notification (via a completed Notification of Land
form) to the Hazardous Waste and Contaminated Sites Section of the EPA or if previous
investigations have identified a Notifiable Activity (past or present) that has or is being carried
out on the site.

A land parcel may be listed on the CLR if it is listed on the EMR and previous investigations or
assessments have provided information indicating that contamination is present on site.

There are 71 properties directly affected by the GUP and findings from the search requests
submitted to the EPA for the EMR/CLR indicated that of the 71 directly affected lots submitted,
13 were listed on the EMR.  There are also 26 property lots that are currently owned by MR that
will not be directly impacted by the GUP, but may be subject to associated works during
construction. Two of the 26 lots submitted for EMR/CLR searches were identified as being listed
on the EMR. These lots are identified as “Other Lands” in the Property Impacts Number in
Tables 10.1, 10.2 and 10.3. None of the lots included in the searches were listed on the CLR.  A
summary of those lots included on the EMR are shown for each section of the GUP and the
complete EMR/CLR search results for all 97 lots are included in Appendix G2.
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A detailed summary of the chainage locations for each of the lots identified on the EMR is
provided in Appendix G (Table G1) and have been illustrated on Figures 10.4a to 10.4d.
Contamination risk ratings have been provided for the extent of the GUP corridor and are
illustrated on Figures 10.5a to 10.5d.

Unexploded Ordinance Investigation
The GUP intercepts part of the TCC site, which is adjacent to the Meeandah Army Stores site
and BAC land. It was determined that there was a risk that unexploded ordinance (UXO) may
be present within areas adjacent to the Meeandah site.

An initial desktop assessment of the risk of UXO contamination within this area (between
CH19000 and 21000) was undertaken by G-Tek Australia Pty Limited in order to ascertain the
potential risk of UXO contamination. A copy of the UXO assessment report is provided in
Appendix G3.

Findings of the desktop UXO assessment indicate that it is likely that small quantities of
ammunition were dumped or buried within this area, which may include minor random quantities
of the following items:

• Small arms ammunition;
• Aircraft ammunition;
• Hand grenades; and
• Anti aircraft ammunition.

However, no firing ranges, general ammunition storage areas or major ammunition disposal
areas are believed to be remnant within the area adjacent to Meeandah.

10.4.2 Methodology
A review of existing information has been undertaken in order to identify potential areas of
contaminated land, which included:

• A review of historical and existing land use and development patterns along the extent of
the GUP corridor;

• A search of the EPA EMR and CLR to identify sites that are currently or have been
subject to Notifiable Activities and have been listed (it is noted that this information is to
be used as a guide only and consideration must be given to areas that may not be
included on the EMR/CLR as they may also be subject to contamination);

• A review of selected historical aerial photos along the extent of the corridor for the
purpose of identifying potentially contaminating activities occurring within the corridor
that may not have been listed on the EMR/CLR, such as areas previously utilised as
dumping, material storage and/or landfill areas (refer Appendix G4);

• An initial desktop assessment for the likelihood of encountering UXO contamination
during the geotechnical investigation and proposed construction activities between
CH19000 and 21000 associated with areas in close proximity to the Meeandah Army
Stores site (refer Appendix G3); and

• Calculation of the estimated volume of contaminated soil likely to be disturbed during
construction.
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10.4.3 Potential Impacts Overview
Works to be undertaken during the GUP will require certain activities such as piling, and minor
excavation for drainage control or revetment, which may intercept contaminated soils and/or
groundwater aquifers. There is also the potential for proposed construction activities to
contribute to the mobilisation of contaminants within the surface water and groundwater
systems associated with the GUP corridor.

The estimate volume of potentially contaminated soil likely to be disturbed as a direct result of
the proposed GUP is estimated to range between 18,500m3 and 29,000m3. It is proposed that
approximately 90% of this material will be managed onsite and included within embankment
material as required, while approximately 10% of the potentially contaminated material
(unsuitable as embankment material) may be removed for offsite disposal.

10.4.4 Limitations of the Study
It is noted that the extent of contaminated land investigation undertaken for the EIS was limited
to a desktop review and did not include the following:

• Field soil delineation investigations;
• Groundwater investigations; and
• Detailed surface water quality investigations.

Therefore, the above findings from the initial desktop investigations are not a comprehensive
assessment for the presence of contaminated land and do not allow for a definitive statement to
be made as to the current status of the GUP corridor with respect to land and/or groundwater
contamination.

10.4.5 Mt Gravatt-Capalaba Road to Cleveland Branch Rail Line

Description of Existing Environment
Historical development and the presence of potentially contaminating activities within this
section of the GUP corridor have been reviewed through a search of historical aerial
photographs along the extent of the alignment. Findings indicated that within this section
residential and infrastructure (roads) dominated early development with some isolated
development of industrial activities in the vicinity of Wynnum Road (CH13500) and the area
between Mt Gravatt – Capalaba Road (CH5160) was dominated by a limited number of
residential dwellings and open paddocks.

Observations indicated that residential growth continued through 1964 and 1976. Commercial
development was observed in the 1986 photos along with the construction of the Motorway and
continued residential growth, all of which continued to encroach on the areas previously
identified as open paddocks. Changes to previously identified surface water features were
noted from the 1994 photos along with continued residential and commercial development. The
2002 photo indicated that commercial activities have become the dominant land use feature
along with an increased density in residential areas.

Table 10.1 summarises the affected lots within this section of the GUP corridor that are
currently listed on the EMR for notifiable activities and are illustrated in Figures 10.4a and
10.4b.
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Table 10.1 Summary of Affected Properties Listed on the EMR

Chainage
GUP

Property
Impact
Number

Plan
Id. Lot No. Property

Description Street Address Suburb Post
Code

Land Use Type
(Notifiable Activity)

5980 5 A 3 RP86728 367 Wecker Rd Mansfield 4122 Drum Reconditioning
or Recycling

14900 10 B 1 SP145657
(SP144693)

162 Murarrie Rd Murarrie 4172 Chemical Storage,
Petroleum Product or
Oil Storage

Table Note:
Information relating to lots listed on the EMR is correct as at 9 August 2004.

Based on the Australian Standard AS 44821-197, Guide to the sampling and investigation of
potentially contaminated soil Part 1: Non-Volatile and semi-volatile compounds Appendix I, the
chemical contaminants that may be present for each land use type included in Table 10.1 are
summarised as follows:

• Drum Reconditioning
– Solvents – xylene, kerosene, methyl isobutyl ketone, amyl acetate, chlorinated

solvents;
– Pharamaceutical Solvents – acetone, cyclohexane, methylene chloride, ethyl

acetate, butyl acetate, methanol, ethanol, isopropanol, butanol, pyridine methyl
ethyl ketone, methyl isobutyl ketone, tetrahydrofuran;

– Photography – hydroquinone, sodium carbonate, sodium sulphite, potassium
bromide, monomethyl para-aminophenol sulphate, ferricyanide, chromium, silver,
thiocyanate, ammonium compounds, sulphur compounds, phosphate, phenylene
diamine, ethyl alcohol, thiosulphates, formaldehyde;

– Plastics – sulphates, carbonates, cadmium, solvent, acrylates, phthalates,
styrene;

– Rubber – carbon black;
– Soap/detergent - potassium compounds. phosphates, ammonia, alcohols, esters,

sodium hydroxide, surfacants (sodium lauryl sulfate), silicate compounds;
– Acids – sulphuric acid and stearic acid;
– Oils – palm, coconut, pine, teatree;
– Solvents – ammonia;
– Hydrocarbons – BTEX (benzene, toluene, ethylbenzene, xylene); and
– Chlorinated organics – trichloroethane, carbon tetrachloride, methylene chloride.

• Petroleum Product or Oil Storage
– Aliphatic hydrocarbons;
– BTEX (benzene, toluene, ethylbenzene, xylene);
– Polyaromatic hydrocarbons (PAHs);
– Phenols; and
– Lead.
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Potential Impacts
Within this section the proposed construction works include the following activities:

• Construction of embankments for the elevated road alignment;
• Construction and upgrade of stormwater treatment and drainage control measures;
• Construction of the road base, pavement and ramps;
• Widening of existing bridges;
• Construction of noise barriers;
• Construction of fauna underpasses;
• Removal of illegal fill located on the Bulimba Creek floodplain;
• Location of laydown and material storage, handling and preparation areas; and
• Construction of new bridges including placement of piers and footings.

Potential impacts for each proposed activity are detailed as follows:

• Potential surface water impacts from sediment and/or contaminants entrained in surface
runoff resulting from construction related activities such as soil disturbance,
exposure/interference with groundwater flows, spoil stockpiles, material storage and
construction site activities;

• Mobilisation of contaminants present in insitu soils through disturbance of ASS affected
material and from material storage and waste handling activities; and

• Contamination of surface soils resulting from contaminated soil remediation, material
storage and hazardous waste handling associated with construction works.

10.4.6 Cleveland Branch Rail Line to Pinkenba Rail Line

Description of the Existing Environment
There is a potential for the GUP to traverse contaminated sites in the vicinity of Eagle Farm and
the TCC site and the area adjoining Airport Drive. Based upon the known contaminating
activities described within the GUP Planning Study, it is likely that soil/groundwater
contaminants would include most trace metals, petroleum hydrocarbons and potentially a range
of other organic contaminants.

Historical development and the presence of potentially contaminating activities for this section
of the GUP corridor have been reviewed through a search of historical aerial photographs along
the extent of the alignment. Findings indicated that within this section commercial/industrial
developments have dominated the areas in the vicinity of the Brisbane River and have often
included the construction of wharves. Above ground storage tanks were observed to be present
in photos reviewed for 1944 through to 2002 and a mix of residential and commercial
developments were observed in the vicinity of Lytton Road, which continued to indicate growth
between 1944 and 2002. In the aerial photo for 1964 a service pipe crossing the Brisbane River
from the canal adjacent to the Royal Queensland Golf Club was observed.

Based on the review of the Planning Study, potentially contaminated lots have been identified in
the area south of the Brisbane River, between Lytton Road (CH15700) and the southern bank
of the Brisbane River (CH16900).  The Planning Study indicated that the BCC information
shows that the likelihood of a particular route encountering a contaminated lot in the Eagle
Farm area is high due to the intensity of industrial land use within the area and the likelihood of
a particular route encountering contaminated lots north of the Pinkenba Rail Line will be low
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provided that the route is located away from the western boundary of the existing Motorway.
The likelihood of encountering a contaminated lot within this section of the corridor is high due
to approximately 55% of the lots in this area are known to have been subject to potentially
contaminating activities (GHD 2003a).

Cleveland Branch Rail Line to Lytton Road
Based on historical land use and development it has been identified that on the western side of
the GUP there is a potential for land contamination issues as the land adjacent is primarily
zoned Industrial. There is also a potential for encountering contaminated land on the eastern
side as there is an existing industrial railway branch line which leads to Gibson Island, directly
adjacent to the existing Motorway, with land to the east of the railway line being zoned “General
Industry”.

Lytton Road to Curtin Ave
There is one parcel of land which has been identified as being potentially contaminated, which
is located on the southern side of the Brisbane River (CH16900) and intercepts the GUP
corridor.  This land is Crown land and is located on the eastern side of the corridor, directly
adjacent to the Brisbane River, and is zoned industrial. Other industrial land in the surrounding
area has the potential for contamination due to current and past activities carried out on the
sites. However, these properties are not directly adjacent to the GUP and are therefore not
considered to be a high risk, with respect to the proposed construction activities.

Between the northern bank of the Brisbane River and Curtin Avenue, the only adjacent land use
is the Royal Queensland Golf Club, which is considered to have negligible potential for
contamination.

The Royal Queensland Golf Club was founded in 1920 on a lease of 420 acres of land, since
reduced to about 240 acres, fronting the Brisbane River in an area known as Parker Island. The
land consisted of a series of small tidal islands surrounded by mangrove swamp. The present
course was formed by dredging sand from the adjacent Brisbane River (www.rqgolf.com.au
2004).

Curtin Ave to Pinkenba Rail Line
The predominant land use in this section is industrial, with many properties having a potential
for contamination to be present within the respective sites due to current and/or past site
activities.

Deviation Section
From the start of the proposed deviation section (CH18000) of the GUP to Cullen Avenue East
(CH18600), there are several lots identified as having a high potential for contamination,
particularly on the eastern side of the corridor.

• The western side of the corridor, has no known potentially contaminated land, and is a
mixture of General Industry and Parkland;

• Between Lavarack Avenue (CH18600) and Kingsford Smith Drive (CH18900) the GUP
crosses over land which is zoned General Industry, much of which has a potential for
contamination; and

• From Kingsford Smith Drive (CH18900) to the Pinkenba Rail Line (CH19000), there is
one lot zoned General Industry, and is currently occupied by part of the G James Glass.
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Widening Existing Motorway
Within the section of the existing Motorway proposed to be widened as part of the GUP,
between the northern side of the Brisbane River and Kingsford Smith Drive, there are a number
of properties intercepted by and adjacent to the corridor that have been identified as potentially
contaminated.

A summary of the lots currently included on the EMR within this section of the GUP corridor are
shown in Table 10.2 and the property locations have been identified on Figure 10.4c. A detailed
summary of the location of lots listed on the EMR with respect to the GUP chainages is
provided in Appendix G1.

Table 10.2 Summary of Affected Properties Listed on the EMR

Chainage
GUP

Property
Impact
Number

Plan Id. Lot No. Property
Description

Street
Address Suburb Post

Code
Land Use Type

(Notifiable Activity)

15600 (PoBM) Other
Land

C 22 SP117300 Lytton Road Murarrie 4172 Tannery, Fellmongery
or Hide Curing

18000 20 D 979 SL6192 520 Curtin
Avenue

Eagle Farm 4009 Metal Treatment or
Coating

18500 26 E 4 B32075 41 Lavarack
Avenue

Eagle Farm 4009 Metal Treatment or
Coating

18500 28 F 9 B32089 41 Lavarack
Avenue

Eagle Farm 4009 Metal Treatment or
Coating

18500 27 G 8 B32089 41 Lavarack
Avenue

Eagle Farm 4009 Metal Treatment or
Coating

GM 46 H 1 RP146034 818 Kingsford
Smith  Drive

Eagle Farm 4009 Petroleum Product or
Oil Storage

18640 Other
Land

I 7 B31420 48 Lavarack
Avenue

Eagle Farm 4009 Metal Treatment or
Coating

18760 59 J 5 B31572 959 Kingsford
Smith Drive

Eagle Farm 4009 Petroleum Product or
Oil Storage

18630 58 K 11 B31954 56 Lavarack
Avenue

Eagle Farm 4009 Drum Reconditioning

18900 63 L 2 RP211131 Kingsford
Smith Drive

Eagle Farm 4009 Petroleum Products
and Oil

Table Notes:
Information relating to lots listed on the EMR is correct as at 9 August 2004.
PoBM – Port of Brisbane Motorway
GM – Existing Gateway Motorway

Based on the Australian Standard AS 44821-197, Guide to the sampling and investigation of
potentially contaminated soil Part 1: Non-Volatile and semi-volatile compounds Appendix I, the
chemical contaminants that may be present for each land use type included in Table 10.2 are
summarised below.
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• Metal Treatment or Coating
– Sodium hydroxide, 1,1,1-trichloroethane, tetrachloroethylene, toluene, ethylene

glycol, cyanide compounds;
– Liquid carburizing – sodium, cyanide, barium, chloride, potassium chloride,

sodium chloride, sodium carbonate, sodium cyanate; and
– Arsenic, mercury, cyanides, aluminum, copper, chromium, cobalt, lead,

manganese, nickel, selenium, zinc and radionuclides.

• Petroleum Product or Oil Storage
– Aliphatic hydrocarbons;
– BTEX (benzene, toluene, ethylbenzene, xylene);
– Polyaromatic Hydrocarbons (PAHs);
– Phenols; and
– Lead.

• Tannery, Fellmongery or Hide Curing
– Ammonium sulphate, ammonia, ammonium nitrate, arsenic, phenolics,

formaldehyde, sulphide, tannic acid.

Potential Impacts
Within this section the proposed construction works include the following activities:

• Construction of embankments for the elevated road alignment;
• Construction and upgrade of stormwater treatment and drainage control measures;
• Construction of the road base, pavement and ramps;
• Widening of existing bridges;
• Removal of existing bridges;
• Relocation of railway lines and associated infrastructure;
• Relocation of an existing runoff catchment pond;
• Removal of toll plaza and associated infrastructure;
• Reconfiguration of existing roadways and infrastructure;
• Location of laydown and material storage, handling and preparation areas; and
• Construction of new bridges and abutments including placement of piers and footings.

Potential impacts for each proposed activity are detailed as follows:

• Potential surface water impacts from sediment and/or contaminants entrained in surface
runoff resulting from construction related activities such as soil disturbance,
exposure/interference with groundwater flows, spoil stockpiles, material storage and
construction site activities;

• Mobilisation of contaminants present in insitu soils through disturbance and from
material storage and waste handling activities;

• Contamination of surface soils resulting from material storage and hazardous waste
handling associated with construction works.

• Changes to water flows resulting from the advent of structures and relocation of surface
water ponds may restrict flows and alter flow pathways, particularly flood flows that can
deliver significant volumes of surface water to receiving environments, which if impacted
by the uncontrolled release of contaminant concentrations may result in fauna and flora
mortality and fundamental changes in the ecosystem characteristics downstream of the
project corridor; and
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• Mobilisation of contaminant concentrations from existing contaminated sites located
within the project corridor and the surrounding area resulting from the acidification of
groundwater flows contacting contaminants within the subsurface materials in the vicinity
of the project corridor.

10.4.7 Pinkenba Rail Line to Nudgee Road

Description of the Existing Environment
A number of potentially contaminated lots have been identified in the area north of the Pinkenba
Rail Line (CH19000) on the western edge of the GUP.

Historical development and the presence of potentially contaminating activities for this section
have been reviewed through a search of historical aerial photographs along the extent of the
alignment. Findings indicated that within this section of the project corridor early development of
the area (1944) had been largely dominated by scattered residential buildings and unsealed
roads in the vicinity of Nudgee Road. Infrastructure associated with the Brisbane Airport has
been present since the 1920s and observations from the aerial photos from 1944 indicated a
container storage area associated with the southwestern section of the airport land and
warehouses and heavy vehicle parking in the area known as Meeandah as well as a mix of
dense residential and commercial development.

Observations from the 1951 aerial photographs indicated that a number of above ground
storage tanks were present asssociated with the Meeandah area and additional above ground
storage tanks were observed to be present in the vicinity of the Brisbane Airport in 1976. From
1964 the racecourses were observed to be present along with a number of associated horse
exercise tracks and open paddocks. Observations from 1964 indicated that modification of
airport infrastructure (runways) had occurred and residential and commercial growth in this area
continued through to 2002. A number of changes to surface water features on the Meeandah
land were observed between 1976 and 2002.

Anecdotal information indicates that soils in the vicinity of the old Brisbane Airport terminal area
are likely to be contaminated from a variety of past activities.  Further to the north, the area
bounded by the existing Gateway Motorway, Airport Drive and Lomandra Drive (between
CH19000 and 21000) is reported to contain dredged spoil containing high concentrations of
heavy metals and other contaminants.  Currently unidentified contaminated areas may be
present in the portion of the project corridor north of Airport Drive because historically this area
is suspected to have received material that was illegally dumped (GHD 2003a). However, these
activities were not confirmed during the review of historical aerial photos for the area.

TradeCoast Central Site
The TCC site incorporates the old Brisbane airport site. This area is located within and
surrounding the project corridor between the Pinkenba Rail Line (CH19000) and the boundary
shared by BAC land (CH19000).

Due to the proximity of this area to the Meeandah Army Stores site an initial desktop
investigation was undertaken in order to quantify the potential risk of UXO contamination being
present within the subsurface material.
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G-Tek Australia Pty Limited were engaged to undertake the desktop assessment for UXO
contamination of the site. The findings of the assessment included:

• There is no record of ammunition storage within the Meeandah site, BAC land or the
surrounding area. It is possible that unit holdings, specific to the type of unit, were
temporarily stored within unit areas.

• There is no record of live firings within the site; it is reasonable to assume, however, that
test firings of small arms and aircraft cannon may have been conducted within the
airfield area, and, potentially by the anti-aircraft batteries.

• Anti aircraft guns were deployed within the site and there is potential for ammunition
from these weapons to have been lost, discarded or buried near gun positions.

• Dumping of general stores has been confirmed within the Meeandah site and it is likely
that dumping of these types of items occurred throughout the site, as most military sites
would have had internal waste disposal areas. It is likely that small quantities of
ammunitiion were dumped or buried within these sites.

• Items located within dumping, burial areas may include minor random quantities of small
arms ammunition (.303 in, .45 in, 5.56 mm), aircraft ammunition (.303 in, 20 mm), hand
grenades (36M and M2) and anti aircraft ammunition (40 mm, 3 in, and 3.7 in).

• No firing ranges, general ammunition storage areas or major ammunition disposal areas
are believed to be remnant within the site.

The full UXO assessment report is provided in Appendix G3.

Brisbane Airport Corporation Land
The Planning Study included a review of historical aerial photographs of this area dating back to
1944.  The review identified that above ground storage tanks were installed immediately north
of the tarmac area that was immediately north of the old Brisbane airport terminal building
between 1951 and June 1961.  The old JUHI (fuel) terminal operated by the Shell Company of
Australia Limited (Shell) was observed to be located within the eastern corner of the intersection
of Lomandra Drive and Viola Place in an aerial photograph for 1987.  The old JUHI terminal
currently occupies this area.  The Planning Study indicated that there were correlations
between the potentially contaminated lots observed in the aerial photographs and the
information sourced from BCC.

The Planning Study suggested that other areas around the Brisbane airport site were likely to
be contaminated from past uses. One such area is located between CH19000 and 21000
bounded by the Gateway Motorway, Airport Drive and Lomandra Drive and is reported to
contain dredge spoil contaminated with heavy metals and other contaminants.

A number of areas within the BAC land have been identified as having known contamination
present within the subsurface material as a result of historical dumping activities prior to the
development of the new Brisbane Airport site. These sites are currently being managed by BAC
under the provisions of the Draft Airport Environmental Strategy (BAC 2004). Four areas have
been identified as being located within or within close proximity to the project corridor. The area
that intercepts the GUP corridor is identified as 2A in Appendix 3 of the BAC Draft Airport
Environmental Strategy (2004) and is located on the eastern side of the corridor approximately
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between CH22000 and 22500. This area is known to have been subject to dumping activities
involving tannery waste containing heavy metal contamination including:

• Chromium VI (CrVI);
• Nickel (Ni);
• Lead (Pb);
• Zinc (Zn); and
• Other heavy metals.

There is another area identified as 2B adjacent to the western side of the corridor, which also
contained tannery waste, however this site has been remediated (BAC 2004).

Other areas within BAC land that have been identified as containing contamination and are
located within close proximity to the GUP corridor have been signified in the Draft Airport
Environmental Strategy (BAC 2004) as location 13 and 29, which contain asbestos waste and
underground oil and waste tanks, respectively.

The general location of these areas in relation to the GUP are illustrated on Figures 10.4c and
10.4d.

Other Areas
An old landfill site has been identified in the vicinity of the north-western extent of the corridor at
the approximate CH23500, which will require a full site history investigation to identify the
potential risk of contamination in this area.

Table 10.3 provides a summary of lots within this section that are currently listed on the EMR
for notifiable activities carried out on site and these lots are illustrated on Figure 10.4d.

Table 10.3 Summary of Affected Properties Listed on the EMR

Chainage GUP
Property
Impact
Number

Plan Id. Lot No. Property
Description

Street Address Suburb Post
Code

Land Use Type
(Notifiable Activity)

21200 to
24200

70 M 3 SP110569 Nudgee Beach
Road

Nudgee
Beach

4014 Waste Storage,
Treatment or Disposal

23200 to
23600

71 N 42 RP208497 Raubers Road Banyo 4014 Landfill

23300 to
23550

72 O 44 RP208477 Raubers Road Banyo 4014 Landfill

Table Notes:
Information relating to lots listed on the EMR is correct as of 9 August 2004
GM – Existing Gateway Motorway alignment

Based on the Australian Standard AS 44821-197, Guide to the sampling and investigation of
potentially contaminated soil Part 1: Non-Volatile and semi-volatile compounds Appendix I, the
chemical contaminants that may be present for each land use type included in Table 10.3 are
summarised below.
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• Airports
– Hydrocarbons (aviation fuel)
– Metals (particularly aluminium, magnesium and chromium)

• Defence Works
– Explosives – acetone, nitric acid, ammonium nitrate, pentachlorophenol,

ammonia, sulphuric acid, nitroglycerine, calcium cyanamide, lead, ethylene
glycol, methanol, copper, aluminium, bis (2-ethylhexyl) adipate, dibutyl phthatlate,
sodium hydroxide, mercury and silver)

– Engine Works – acids/alkali, chlorofluorocarbons, hydrochlorofluorocarbons,
hydrofluorocarbons, ethylene glycol, nitrates, phosphates, silicates, aluminium,
manganese, iron, copper, nickel, chromium, zinc, cadmium, lead, metal oxides,
metal chlorides, metal fluorides and metal sulphates)

– Foundries sulphuric acid, phosphoric acid, phenolics, amines, coke/graphite dust,
ammonia, cyanide, nitrate, sulphide, thiocyanate, aluminium, antimony, arsenic,
barium, cadmium, chromium, copper, iron, lead, manganese, mercury, nickel,
selenium, silver, vanadium and zinc

• Landfill Sites
– Alkanes and ammonia, sulphides, heavy metals and organic acids.

• Asbestos disposal
– asbestos

• Tannery, Fellmongery or Hide Curing
– Ammonium sulphate, ammonia, ammonium nitrate, arsenic, phenolics,

formaldihyde, sulphide and tannic acid.

Potential Impacts
Within this section the proposed construction works include the following activities:

• Construction of embankments for the elevated road alignment;
• Construction and upgrade of stormwater treatment and drainage control measures;
• Construction of the road base, pavement and ramps;
• Construction of toll plaza and associated infrastructure;
• Reconfiguration of existing roadways and infrastructure and construction of new

roadways;
• Removal of soil from northern side of Kedron Brook Floodway for flood mitigation;
• Location of laydown and material storage, handling and preparation areas; and
• Construction of new bridges and abutments including placement of piers and footings.

Potential impacts for each proposed activity are detailed as follows:

• Potential surface water impacts from sediment and/or contaminants entrained in surface
runoff resulting from construction related activities such as soil disturbance,
exposure/interference with groundwater flows, spoil stockpiles, material storage and
construction site activities;

• Mobilisation of contaminants present in insitu soils through disturbance and from
material storage and waste handling activities;
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• Contamination of surface soils resulting from material storage and hazardous waste
handling associated with construction works.

• Changes to water flows resulting from the advent of structures and relocation of surface
water ponds may restrict flows and alter flow pathways, particularly flood flows that can
deliver significant volumes of surface water to receiving environments, which if impacted
by the uncontrolled release of contaminant concentrations may result in fauna and flora
mortality and fundamental changes in the ecosystem characteristics downstream of the
project corridor; and

• Mobilisation of contaminant concentrations from existing contaminated sites located
within the project corridor and the surrounding area resulting from the acidification of
groundwater flows contacting subsurface materials within the area.

10.4.8 Mitigation Measures
The potential for impacts on the surrounding environment resulting from disturbance of
contaminated soils or the discharge of contaminated groundwater due to construction related
activities will be managed and these issues will be addressed during the detail design process.

The assessment of likely chemical contaminants is limited to the known notifiable activities that
have been undertaken on each of the listed properties and does not include other potentially
contaminating activities that may have impacted on the sites that have not been listed with the
EPA Hazardous Waste and Contaminated Sites Section. Verification of the presence of
chemical contaminants at each of the sites through a Stage 1 Preliminary Site Investigation
should be undertaken prior to construction for properties that require the relocation of soil
material. If contaminated soil material needs to be removed from land parcels a Disposal Permit
will be obtained from the EPA prior to removal.

The EPA’s Draft Guidelines for the Assessment and Management of Contaminated Land in
Queensland (1998) and National Environment Protection (Assessment of Site Contamination)
Measure (1999) provide direction on the appropriate levels of investigation necessary for each
stage of assessment for contaminated land.

Design
The following are further investigative tasks recommended to be undertaken during the detail
design stage of the project to assess the potential for the presence/absence of contaminated
land:

• General field observations during geotechnical and acid sulphate soil assessments;
• Assess the need to undertake capping, treatment and/or removal of contaminated soils

for areas of known contamination prior to the commencement of construction activities;
• Ensure that a UXO specialist is engaged to be available (on call if required) throughout

the duration of the geotechnical investigation site works within areas associated with the
TCC site and adjacent areas in the event that material is located that requires
identification and/or disarming;

• The Construction Contractor should develop a Site Based Management Plan for the
management of areas of known contamination to minimise environmental impacts as a
result of disturbance of contaminated soils that is in line with the provisions and
recommendations of the EMP (Construction);

• Utilise terrain assessment to identify areas of potential contamination without conducting
specific contaminated land assessments; and
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• A detailed site history is recommended to be completed for each lot identified as being
directly and/or indirectly affected by the GUP in order to ascertain the potential level of
risk associated with the proposed construction activities within the GUP corridor.

The Site Based Management Plan for contaminated land that is developed by the Construction
Contractor shall be submitted to the Superintendent and may include any or all of the following:

• Outline strategies to address the potential environmental impacts associated with
disturbance to any existing contaminated land and possible contamination of land from
aspects of the project including waste, reject product and spills at chemical and fuel
storage areas;

• Ensure that a UXO specialist is engaged to be available (on call if required) throughout
the duration of construction works within areas associated with the TCC site and
adjacent areas in the event that material is located that requires identification and/or
disarming;

• Development of procedures to be implemented for contamination management in the
event that contamination is discovered during construction activities;

• Provide strategies to prevent land contamination (within the meaning of the
Environmental Protection Act 1994) particularly in areas associated with identified
contamination on BAC land (ie area 2A on Figure 10.4d);

• Outline proposed strategies for preventing, recording, containing and remediating any
contaminated land should be outlined;

• Use in situ management and treatment measures, where it can be demonstrated that the
project related impacts will not result in further mobilisation of contaminants. This may
include capping or containment to limit mobilisation of contaminants;

• Removal of identified contaminated material to secure landfill or alternative suitable
treatment facility (ie illegal fill material near Bulimba Creek between CH 14500 and CH
15000). The transfer of contaminated soils is required to comply with the Environmental
Protection Act 1994 and EPA waste tracking regulations; and

• Removal and onsite or offsite treatment and remediation (eg bio-remediation suited to
organic contaminants). The remediation area should be located and managed to prevent
the loss of any contaminated soils to receiving waterways.

Construction
Mitigation measures to be adopted by the Construction Contractor will depend on the nature
and level of contamination within areas that are proposed for disturbance during construction.
Potential environmental impacts from contaminated soils should be minimised by implementing
one or a combination of the strategies below.

• All machinery used onsite should be maintained to the specified requirements and
should be inspected daily.  Any leaks detected should be repaired prior to the use of that
machinery on site;

• Provision should be made for the Construction Contractor to apply to EPA under Section
157 of the Environmental Protection Act 1994 for approval of any emergency release
and to comply with conditions attached to any approval;

• All areas designated for the storage of fuels, oils, chemicals or other hazardous liquids
should have a compacted base and be surrounded by a bund to contain any spillage;

• Storage of flammable and combustible liquids should be in accordance with AS1940-
1993;

• Chemical and material storage areas should be covered by a roof structure where
practicable to minimise the potential for infiltration and contamination of stormwater;
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• Areas designed for the storage of hazardous materials are to be clearly designated and
storage of such materials outside these areas strictly prohibited;

• A manifest detailing the nature, quantity and location of all hazardous materials is to be
maintained onsite and regularly updated;

• The Construction Contractor will be required to ensure that dangerous goods are stored
on site as far as practicable from residences and water courses and should be
responsible for their security;

• If the quantities of chemicals stored onsite exceed the limits for minor storage, a licence
should be obtained from BCC and the conditions observed. If storage of 10,000 litres or
more of oils and/or petroleum products, then a permit should be obtained from the
relevant authority;

• If more than 10m3 of chemical material is to be stored onsite a permit should be obtained
from the relevant authority;

• The Construction Contractor to provide the prescribed placarding, hazchem cards and
fire extinguishers and should have an emergency response plan in place with a
nominated Site Safety Officer;

• The Construction Contractor to store used oils in the location prescribed for dangerous
goods in a bunded area pending collection for recycling by a licenced operator;

• The Construction Contractor is to render harmless any spills of dangerous goods and
arrange for collection and disposal at a suitable disposal facility, including cleaning
materials, absorbents and contaminated soils;

• The Construction Contractor is to arrange for the disposal at a suitable disposal facility of
any waste and surplus dangerous goods and any containers which cannot be recycled;

• At the completion of the construction phase all residual stocks of hazardous materials
are to be removed from the construction area and returned to an appropriate storage
facility or disposed of at a licensed regulated waste facility in accordance with local
authority requirements;

• Fill material to be imported from offsite sources should be procured from a licenced
quarrying facility and be accompanied by relevant certificates/documentation to ensure
that all imported fill material is free of contaminants and ASS affected material – certified
clean fill;

• Fill material sourced from areas onsite and/or associated with GUP site works should be
cleared for contamination and ASS affected material prior to disturbance, stockpiled in a
separate, bunded and lined treatment areas and analysed for selected contaminants and
ASS to ensure that the material is adequately verified as clean fill prior to placement;
and

• Clean fill certification, documentation and/or analysis results should be retained on file
by the Construction Contractor and a copy provided to the Superintendent.

Other water quality related mitigation measures are contained in Section 12.

Operation
Long term periodic monitoring of surface water and groundwater may be required upstream and
downstream of areas of known potential contamination throughout the duration of the operation
stage of the project in order to identify mobilisation of contaminants resulting from GUP
construction activities.

An Emergency Spill Containment Plan will be developed as part of the EMP (Maintenance).
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10.5 Conclusions

10.5.1 Soil and Soil Stability
A range of potential impacts relating to soil and stockpiled material within the GUP corridor are
likely to occur as the result of the construction of the GUP and will require suitable design and
management initiatives to be implemented to ensure adequate mitigation is achieved. Potential
impacts identified during the EIS include erosion affecting slopes, banks, exposed vulnerable
soils and riparian areas through both interaction with water and wind. Erosion of corridor soils
and fill stockpiled for use may result in release of sediment laiden runoff to surface waters,
reduction in water quality within receiving waterways, loss of downstream aquatic habitat, dust
emissions, loss of fertile topsoil and bank instability.

These potential impacts can be adequately mitigated through careful consideration during the
design stage to ensure that specific construction activities that potentially increase erosion risks
are carried out in suitable areas within the corridor and adequate mitigation/control measures
are implemented to protect the surrounding environment and minimise soil loss.

10.5.2 Acid Sulphate Soils
Major potential impacts relating to the disturbance of insitu ASS that have been identified during
the EIS includes exposure/disturbance of ASS affected material. This may result in the
oxidation of PASS material, reactivation of the redox reaction in previously disturbed soils that
converts PASS material to AASS, release of acid leachate into site stormwater and nearby
surface waters and mobilisation of acidified leachate in groundwater. Disturbance of ASS
material may include excavation of soil, exposure of insitu soils during excavation, changes to
water table levels and flow directions and subsurface deformation of the soil profile resulting
from loading of unconsolidated ASS affected material.

There is also a risk that if ASS affected material is excavated it may contact ASS free material
at the soil surface or in material stockpiles during construction, which will result in contamination
of ASS free material. It will be important to adequately quantify the presence/absence of ASS
affected material underlying the project corridor prior to disturbance in order to adequately plan
for the appropriate management of the ASS affected material. Consideration of avoiding ASS
disturbance during the design of construction activities and placement of structures will also
assist in the mitigation of adverse impacts associated with ASS material and
avoiding/minimising disturbance.

10.5.3 Contaminated Land
Potential impacts relating to contaminated land that have been identified during the EIS include
disturbance of contaminated land during construction and contamination resulting from material
storage and/or construction activities. Disturbance of existing insitu contamination may result in
risks to human health (construction workforce and/or the public) and the surrounding
environment through the mobilisation of contaminants in groundwater, exposure of
contaminants to the atmosphere and surface water runoff and contamination of clean fill
material resulting from contact with excavated/stockpiled contaminated spoil.

It will be important for the management of contamination to quantify the presence of existing
insitu land contamination present within the GUP corridor prior to disturbance in order to ensure
that adequate management/treatment and disposal measures are adopted without disrupting
the timing of construction works. Management measures will also be required to adequately
address the containment and remediation of areas found to be contaminated during
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construction that were not previously identified. Provided due consideration is given to the
suitable management and placement of material storage, stockpiling and specific construction
activities during the design stage of the project further contamination of land and water within
and surrounding the GUP can be prevented/minimised and existing contamination can be
adequately contained/managed.

Based on the findings and conclusions from the UXO Assessment Report prepared by G-Tek
Australia Pty Limited it will also be important to implement appropriate management measures
relating to UXO constraints. This is particularly relevant to health and safety issues during
geotechnical investigations and throughout the duration of the proposed construction activities.
The areas requiring UXO constraints and management are associated with the TCC site, BAC
land and the Meeandah Army Stores site.

It is recommended that further work to establish the actual extent of contaminated land is
undertaken during the detail design stage of the GUP.

Also, it is recommended that the delineation of the nature and extent of contamination to
facilitate project planning for the safe handling and disposal of contaminated materials likely to
be encountered and to ensure that adequate workplace health and safety provisions are
incorporated into the construction management plan.

A summary of the potential soil risks for the GUP are shown in Figures 10.5a to 10.5d.
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