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1.

Introduction
Santos is the proponent for the GLNG Project which involves the development of a 10 million
tonnes per annum LNG facility on Curtis Island, located to the north of the city of Gladstone.
The LNG product will be exported from the proposed facility by specially designed LNG
vessels which have a greater draught than is available at the proposed location. Capital
dredging is therefore required to create an approach channel adjacent to Hamilton Point and
China Bay to access the proposed facility and also to create a new berthing and manoeuvring
area.
The GLNG EIS stated that:
•

The Queensland Government and the GPC are presently reviewing the dredged material
management plan for Port Curtis to plan for the long term dredging and dredged material
disposal that may be required to provide safe and efficient access to existing and
proposed port facilities in the harbour for the foreseeable future. The plan considers
dredging and dredged material disposal required for industrial and port related projects
currently proposed for Gladstone. As part of the plan, the GPS is considering a single
dredged material disposal area at Fisherman’s Landing which will be large enough to
accommodate the combined dredged material from all of these projects in a manner
which is consistent with GPC's long term port development objectives;

•

GPC and the Queensland Government proposes to undertake an environmental
assessment of the overall plan and to obtain the necessary approvals before adopting and
implementing the plan. The EIS for the GPC Western Basin dredging project was placed
on public exhibition on 14 November 2009. If the plan is approved, the dredging and the
associated dredged material placement for the GLNG Project will be undertaken in
accordance with the plan provided the timing of the approval is consistent with the
GLNG Project requirements; and

•

If for some reason, the GPC's strategic dredging and disposal project is delayed or does
not proceed, a plan specific to the GLNG Project involving the development of a dredge
material placement facility (DMPF) at Laird Point on Curtis Island has been prepared to
manage the project's dredge material.

The Laird Point site was assessed in section 8.17 of the EIS. Results of further investigations
relating to the proposed DMPF at Laird Point in response to EIS submissions are provided in
Attachment G of the EIS Supplement.
Santos recognises that an approval to dispose of dredge material at Laird Point would require a
material change of use decision by the Coordinator General.
Figure 1 in Appendix A gives an overview of the project. This Dredge Management Plan
(DMP) details the proposed dredging and placement methodologies for a DMPF at Laird Point
and environmental mitigation, management and monitoring measures which will apply to
these activities.
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2.

Dredge Management Plan
This section describes the purpose and scope of the Dredge Management Plan.

2.1

PURPOSE OF THE DREDGE MANAGEMENT PLAN
The purpose of this preliminary DMP is to propose environmental protection commitments to
protect the environmental values that may be impacted by the development of the project and
to assist administering authorities in determining appropriate approval conditions for dredging
and placement activities.
Environmental management plans are designed to be dynamic documents, which will be
reviewed and revised as the project progresses through the following stages:

2.2

•

feedback from regulatory agencies including the Queensland Department of Environment
and Resource Management (DERM) and the Commonwealth Department of
Environment, Water, Heritage and the Arts (DEWHA);

•

detailed design;

•

construction;

•

operation;

•

decommissioning.

SCOPE AND STRUCTURE OF THE DREDGE MANAGEMENT PLAN
The DMP relates to the capital dredging of the approach channel, berth and manoeuvring area
for the proposed LNG facility as shown in Figure 1. The DMP also covers the measures
required to mitigate and manage the environmental impacts of the discharge from the
placement facility. Environmental impacts arising from dredging and placement activities are
assessed in section 8.17 of the GLNG Environmental Impact Statement (EIS) and Attachments
F and G of the EIS Supplement.
This draft DMP does not cover any dredging required to develop the Materials Offloading
Facility (MOF). This dredging volume is small in comparison and will be the subject of a
separate management plan by the MOF contractor.
The DMP comprises 9 sections:
•

Sections 1, 2 and 3 introduce the project and its legislative context.

•

Section 4 explains the capital dredging characteristics and the dredging methodology and
also considers any future maintenance dredging requirements.

•

Section 5 describes the environmental sensitivities in the Port Curtis area and summarises
the dredging and placement associated environmental impacts.

•

Sections 6 and 7 set out the mitigation, management and monitoring measures.

•

Section 8 provides the arrangements for compliance with, and reporting of, DMP
requirements.

•

Section 9 lists the references used during the preparation of the DMP.
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2.3

RESPONSIBILITIES OF THE CONTRACTOR
The development and successful implementation of the DMP requires cooperation between a
number of bodies including Santos as the proponent, the appointed contractor and the
regulatory and stakeholder bodies.
The contractor appointed by Santos will also be required to produce their own project
environmental policy that includes commitments to comply with the DMP, GLNG Project
environmental policy (set out in section 1.2.3.1 of the EIS), the requirements of the Santos
Environment Health and Safety Management System (EHSMS), and all relevant legislative
requirements (refer to Section 3.1). The contractor’s environmental policy will be approved
by Santos prior to implementation to ensure its consistency with this EMP.
Santos has a company-wide EHSMS which provides a structured framework for effective
environmental and safety practice across all of its activities and operations. The framework
has been developed to ensure compliance with AS/NZS ISO 14001:1996 Environmental
Management Systems – Specification with guidance for use and AS 4801:2000 Occupational
Health and Safety Management Systems – Specification with guidance for use.
The EHSMS framework consists of multiple layers, the key components being management
and hazard standards that have been developed as part of the EHSMS. These standards guide
the implementation of the DMP.

3.

Project Overview
The proposed GLNG project comprises the development of a coal seam gas resource in the
Surat and Bowen Basins in Queensland. The gas will be transported, via a high pressure gas
pipeline, to the proposed LNG terminal on Curtis Island where it will be liquefied and
exported using LNG vessels. As explained in Section 1.0 capital dredging is required to
provide safe vessel access to the proposed LNG facility. The capital dredging programme
comprises two elements as follows:
•

Deepening of the approach channel in Port Curtis to -13.5m LAT; and

•

Creation of a new berthing and manoeuvring area at the proposed LNG facility providing
depths of -13.5m LAT.

A total volume of approximately 6.8 million m3 of material will be dredged of which the
majority (84%) will be from the berthing and manoeuvring area. Details of the physical
properties of the dredged material are set out in Section 4. Detailed studies of sediment
characteristics have been carried out for the EIS and results can be found in EIS Attachment
G4 to the Supplementary EIS.
Following consideration of a several dredging methodologies (and combination of
methodologies) (refer to section 2.3.8 of the GLNG EIS), Santos proposes to use a cutter
suction dredger (CSD) to carry out the capital dredging works required for the GLNG Project.
All of the material arising from the capital dredging will be placed at the DMPF at Laird Point.
The DMPF will have a capacity of approximately 10.1 million m3. The DMPF will be
designed with sufficient capacity to accept maintenance dredging arising from the future
maintenance of the channel, berth and manoeuvring area. In due course, the DMPF may be
redeveloped to provide additional land for port activities.
The proposed LNG facility is anticipated to commence operations in early 2014. The
dredging and placement operations are expected to be carried out over a 58 week period
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starting in 2011 but the actual duration and programme will be determined by GLNG’s wider
programme, the lead time for development of a DMPF, and the availability of the contractor’s
dredging plant.

3.1

LEGISLATIVE CONTEXT
The GLNG project is subject to both Commonwealth and State legislation as described in the
EIS (URS 2009). The following pieces of legislation are of particular relevance to the DMP:
Commonwealth legislation
•

Environment Protection and Biodiversity Conservation Act 1999 (EPBC)

•

Great Barrier Reef Marine Park 1975

•

Australian Ballast Water Management Requirements 2001

•

Environment Protection (Sea Dumping) Act 1981

State Legislation
•

Coastal Protection and Management Act 1995 (Coastal Act)

•

Integrated Planning Act 1997

•

Marine Parks Act 2004

•

Nature Conservation Act 2002

•

Fisheries Act 1994

•

Environmental Protection Act 1994

•

Environmental Protection (Water) Policy 2009

In addition to supporting the regulatory approval of the EIS the DMP must be separately
approved by the Queensland Environmental Protection Agency (EPA) under the Coastal Act.
The EPA has developed guidelines which provide guidance on the information required to
support the assessment of a dredge management plan prepared under the Coastal Act (EPA
Guidelines). The DMP has been prepared in accordance with the EPA Guidelines.

3.1.1 Relevant Policies and Plans
The EPA guidance referred to in Section 3.1 contains a number of policies that are relevant to
dredging and placement activities. These policies are listed below and Sections 5 and 6 of the
DMP provide the information required to demonstrate how the GLNG project complies with
the policies.
Relevant Coastal Management Plan Policies
•

Policy 2.1.1 – Areas of State significance (social and economic)
No such areas are thought affected by the dredging/placement aspects of the DMP

•

Policy 2.1.6/2.1.8 – Extractive Industry/Dredging

•

Policy 2.2.4 – Coastal Hazards

•

Policy 2.3.1 – Future need for access
No significant loss of public use of amenity areas from the dredging activities.

•

Policy 2.4.1 – Water quality management

EBR4320/108/005
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•

Policy 2.4.5 – Groundwater quality

•

Policy 2.5.1 – Cultural resources

•

Policy 2.8.1 – Areas of State significance (natural resources)

•

Policy 2.8.2 – Coastal wetlands

•

Policy 2.8.3 – Biodiversity

•

Policy SPP/02 Planning for and Managing Acid Sulfate Soils may also be relevant to the
development of the DMPF.

In addition to the State policies, Santos also requires the dredging and placement operations to
be undertaken in accordance with their own environmental policy and Environmental Health
and Safety Management System (EHSMS) a summary of which is included in Section 1.2.3.3
of the EIS.

3.1.2 Relationship to EIS Studies
An EIS including supporting technical reports have been prepared for the GLNG project and
submitted to regulators. In identifying the necessary mitigation, management and monitoring
requirements the DMP has drawn upon the impact assessment contained with the EIS and the
EIS Supplement.
Section 9 of this DMP lists the EIS sections and technical reports that have been reviewed
during the preparation of the DMP.
Table 1 shows the supplementary EIS studies that are relevant to the DMP.

Table 1

Supplementary EIS Studies of Relevance to the DMP

Supplementary EIS Study
Geotechnical assessment and design
of placement facility.
Attachment G6.
DMPF Surface Water and
Dewatering Assessment and
Preliminary Design.
Attachment G4
Acid sulfate investigations of
placement facility.
Attachment G2.
Water quality studies.
Attachment G5.
Marine ecology studies.
Attachment G7
Cumulative impacts of projects.
Attachment J.

EBR4320/108/005

Action for DMP
Confirm that dredged material placement rates and cell
locations remain appropriate in light of further geotechnical
information.
Confirm that the DMPF design evaluates settling performance
and storage capacity of the facility during the placement
process, that design for stormwater is appropriate, and that the
proposed DMPF design will be able to achieve the required
dewatering objectives based on a feasible design concept.
Confirm whether acid sulfate soils exist in the placement
facility and, if so, are any additional measures are required to
manage the nature of the input material.
Review background suspended solids levels and results of
further plume dispersion studies to confirm that DMP trigger
levels remain appropriate.
Review ecology data to confirm that no additional protected
species have been identified and that DMP mitigation
strategies remain appropriate.
Confirm whether any additional measures are needed to
manage cumulative impacts.
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4.

Capital Dredging Characteristics
This section describes the specification of the capital dredge, the materials to be dredged and
the dredging methodology that the contractor will use.

4.1

PREVIOUS DREDGING IN PORT CURTIS
Maintenance dredging is carried out in Port Curtis with, on average, an annual maintenance
requirement (inner and outer channels) of about 250,000m3. The dredging is carried out using
a trailer suction hopper dredger and the material disposed of at sea in a designated location.
During the period of 1980-2005 seven capital dredges were carried out in the approach
channels of the Port of Gladstone with volumes of material removed ranging from 0.75-20
million m3. A capital dredge is presently ongoing for the Fisherman’s Landing development.

4.2

GLNG PROJECT CAPITAL DREDGE
The capital dredging comprises two parts; i) the dredging of a new North China Bay approach
channel to the proposed LNG facility from the existing Targinie Channel and ii) the creation of
a berthing and manoeuvring area at the LNG facility. The total volume to be dredged is 6.75
million m3, the large majority of which (~5.68 million m3) is associated with the creation of
the berthing and manoeuvring area.

4.2.1 North China Bay Approach Channel
The approach channel will be dredged to a depth of -13.5m LAT over a length of 1500m and a
channel width of 200m giving a dredge footprint of 300,000 m2. The existing bed levels vary
between -6.6m LAT and -12.1m LAT. Therefore up to 6.9m of material must be removed to
achieve the required depth. This equates to a volume of approximately 1.1 Mm3 of sand.

4.2.2 GLNG Berth and Manoeuvring Area
The new berth and manoeuvring area will also be dredged to -13.5m LAT. The dredge
footprint is approximately 620,000 m2. Approximately 5.7 Mm3 of sand and rock will be
removed to lower the existing beds levels (between +0.7m LAT and -10.2m LAT) to the
required depth.
Figure 2 in Appendix A shows the dredge areas and cross sections. At both sites, the -13.5m
LAT includes a dredge tolerance and siltation allowance of 0.5m.

4.3

MATERIALS TO BE DREDGED
There are broadly two types of material to be dredged, loose sandy silt and a small amount of
rock. Table 2 shows the proportions of sand and rock in the dredge areas and Appendix B
gives representative particle size distributions (PSDs) for these two materials.
Table 2

Dredge Volumes

Dredge Area
GLNG basin
North China Bay Approach
Channel
Total volume (m3)
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Dredge volumes (m3)
Sand
Rock
5,482,000
193,000
1,079,000
0
6,561,000

193,000
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4.3.1 Regional Geology
Published geological maps (DNRM 1:250,000 Geology Map of the Gladstone Area,
‘Rockhampton’ Sheet) do not indicate the offshore geology of the region. The onshore region
bordering the dredge area is shown to generally comprise of Lower Paleozoic aged formations
with three principal rock formations making up the Curtis Island Group; the Doonside,
Wandilla and Shoalwater formations. These consist of mainly mudstones, quartz greywacke,
chert and phyllite.
In summary, the following subsurface ground conditions were encountered with increasing
depth:
•

Alluvial material – Soft Clays, Sands and Gravels

•

Residual Soil – Stiff Clays, Sands and Gravels

•

Extremely Weathered to Distinctly Weathered Bedrock – Siltstone / Sandstone

•

Slightly Weathered to Fresh Siltstone / Sandstone

A more detailed discussion of the materials to be dredged is given in Sections 4.3.2.

4.3.2 Site Investigations
A seismic survey was undertaken by Coffey Geotechnics in March 2007. In 2008, Connell
Wagner undertook two geotechnical site investigations; one relating to the proposed dredging
works in the GLNG swing basin and approach channel and one relating to the trestle and jetty
head.
The geotechnical studies identified the following general succession with depth in the
stratigraphy:
1.

Alluvial material (Soft clays, sands and gravels)

2.

Residual Soil (Stiff clays, sands and gravels)

3.

Bedrock
a. Extremely Weathered (XW) Bedrock (Siltstone/Sandstone)
b. Distinctly Weathered (DW) Bedrock (Siltstone/Sandstone)
c. Slightly Weathered (SW) to Fresh (FR) (Siltstone/Sandstone)

Alluvial Material
The alluvial material typically comprised marine deposits; (very) soft clays with (very) loose
sands and gravels typically of sub-angular to sub-rounded shape. It also often contained
significant quantities of shell fragments larger than 40mm.
Alluvial material was found to be thickest (in excess of 10m) to the west of the deeper channel
that runs through the proposed dredge area. As expected, the material thickness was
considerably less at the centre of the channel (between 3m and 7m).

Residual Soil
The residual soil layer comprised stiff sandy clays to dense clayey sands of an orange/brown
colour. The sands / gravels were typically of angular to sub-rounded shape.
Residual soil was encountered in all but one of the investigative boreholes; typically at or
lower than -10m LAT. Again, all but one of the boreholes (BH-04) found that this layer
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continued past the proposed dredge depth of -13.5m LAT. Both the residual soil strata and
competent rock interface appear to be dipping westward, away from Curtis Island.
The residual material exhibits an increased in-situ density and presence of rock structure with
depth, gradually strengthening to competent XW rock. The exact interface between the
residual material and XW sedimentary rock was difficult to define due to the continual gradual
change in material properties.

Bedrock (Sedimentary Rock)
The bedrock material comprised weathered siltstone and sandstone. Although the extent of
weathering decreases with depth (and hence the strength increases), only rock of very low to
medium strength was encountered within the dredging depth. This was described as being
Extremely Weathered (XW) to Distinctly Weathered (DW) and highly fractured, as indicated
by the low RQD (less than 50) of the recovered material.
Three boreholes, within or immediately adjacent to the proposed dredge area, found competent
rock at depths that could impact on dredging operations. Point load strength index tests were
undertaken to determine the strength of this material, however rock core samples suitable for
UCS tests could not be recovered due to the highly fractured nature of the material. Typically,
Is(50) ranged from 0.21 MPa to 0.89 MPa within the dredge depth.

4.4

THE DREDGING PROCESS
Santos proposes to use a cutter suction dredger (CSD) to carry out the capital dredging works
required for the GLNG Project.
The following section gives a brief overview of the CSD and an estimation of their likely
losses.

Cutter Suction Dredger
The cutter suction dredger (CSD) is a common dredging tool used worldwide for large scale
capital dredging works, particularly where strong material or shallow water depth is expected.
In its most common form, the CSD has a pontoon hull structure without propulsion – although
some larger CSDs may have a ship-form hull and be self-propelled. Sea-faring CSDs have
their own propulsion, albeit usually for mobilisation purposes only. CSDs are usually rated
according to either the diameter of the discharge pipe (typically between 150 mm and 1100
mm) or by the power driving the cutterhead (typically 15 kW to 4500 kW).
The ladder, a fabricated steel structure that supports the suction pipe with a rotating cutterhead
mounted at its extremity, is lowered to the seabed where the soil or rock to be dredged is cut,
dislodged, or broken, by a powerful cutting motion. The disturbed material is then sucked up
by the flow of the dredge pumps and discharged via pipeline or to barges. Upon completing a
cut, or a series of cuts to the desired level, the dredger is advanced into the face to repeat the
process.
As there is no overflow from the dredger itself and material will be pumped via pipeline
directly to within the placement facility, losses are only anticipated at the cutterhead.
Typically, 30% of the total amount of material cut is left behind as spill (Vlasblom, 2005),
however not all material acts as a source for sediment plume generation. When dredging stiff
clays or rocky materials, some of the material left behind is in the form of large lumps that do
not contribute to the aforementioned plume generation. It is for this reason a ‘cleaning cut’ is
sometimes undertaken after the required dredge depth is achieved.
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In finer materials, there is obviously a greater volume of fines available for re-suspension and
although the losses may be considerable at the top of the cut, they may also be minimal at the
bottom due to the confinement provided by the dredge pocket once it is in place.

4.5

DREDGING
For the purposes of project planning and the EIS it has been assumed that dredging will be
carried out within a period of 58 weeks, however, this period may vary depending on, for
example, commercial factors and it is possible dredging may be completed within a lesser or
longer period. The DMP also assumes a 58 week dredging period.
The dredging involves using a large stationary cutter suction dredger (CSD) to cut and pump
all material up to 7km to the Laird Point placement facility. In order to pump material over
these distances a booster station will be required. Dredging will take place for 140 hours per
week with a weekly productivity for sand of 150,000 m3. For rock, the weekly productivity
will be 42,000 m3. In this scenario it is possible dredging will be complete within 48.8 weeks

4.6

LAIRD POINT DREDGE MATERIAL PLACEMENT FACILITY (DMPF)
All the material removed as part of the capital dredging programme will be placed at a
proposed DMPF at Laird Point as shown on Figure 1.
Losses at the placement facility could potentially occur as material is pumped into/placed
within the bunded area; however these are not anticipated due to the proposed material
transport methods.
There will be fines losses associated with the discharge of supernatant water from the bunded
area and these will need to be controlled to ensure the discharge does not exceed imposed
regulatory limitations and/or cause an unacceptable environmental impact within the
surrounding area. These losses are typically managed by constructing weir boxes to control the
rate at which water is allowed to escape the placement facility. Additionally, the internal bund
layout can be designed such that the distance travelled and hence residence time of the
supernatant water is maximised, allowing much of the fine fraction time to settle out.
Preliminary design of the DMPF has been conducted from both a de-watering and
geotechnical perspective and the relevant details are included in Attachments G4 and G8 to the
Supplementary EIS.
The placement facility will be constructed at Laird Point by creation of a main embankment to
close off intertidal areas and using the natural contours of the land and saddle dams to contain
dredged material. Details of the DMPF design can be found in Attachment G8 to the
Supplementary EIS.

4.7

GLNG MAINTENANCE DREDGING REQUIREMENTS
An analysis of the potential future maintenance dredging requirements has been carried out
and indicated that the need for and magnitude of any maintenance dredging is likely to depend
on the relationship between the swing basins for the various proposed LNG developments. It
is likely that the GLNG berth will accumulate mud and sand in the south-eastern corner at a
rate of about 0.4m per year (HR Wallingford, 2009b). A more detailed analysis will be carried
out in due course once further information on the other proposed LNG projects is available.
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5.

Environmental Sensitivities
This section describes the sensitive receptors in the Port Curtis area and summarises the
environmental impacts identified in the EIS.

5.1

PROTECTED AREAS AND DESIGNATED SITES
The area around the Port of Gladstone is recognised for its environmental importance. Port
Curtis, the waters between Curtis Island and the mainland, are designated as Directory of
Important Wetlands and as a Dugong Protected Area. The Great Barrier Reef Coast Marine
Park lies several kilometres to the north west, at the boundary of Port Curtis with The
Narrows. The Narrows itself is also designated as Directory of Important Wetlands. Further
afield is the Great Barrier Reef Marine Park while the entire area including Port Curtis and
Curtis Island is included within the Great Barrier Reef World Heritage area. Figure 8.4.2 in
EIS Section 8 shows the location of the Protected Areas and designated sites.

5.1.1 Great Barrier Reef Marine Parks and World Heritage Area
The EIS concludes that the impacts of the dredging and placement activities will be limited to
Port Curtis and that there will be no impacts to the Great Barrier Reef Marine Parks (EIS
8.4.5.3, URS 2009). The Marine Parks are, therefore, not considered further in this DMP.

5.1.2 Other Protected Areas
The potential impacts on the Directory of Important Wetlands and Dugong Protected Area are
explained in Section 5.2 of the DMP.

5.2

SUMMARY OF ENVIRONMENTAL IMPACTS
The EIS identified a number of mechanisms by which the dredging activities and the discharge
from placement operations could impact upon the environment of Port Curtis. Table 3
provides an overview of these environmental impacts and highlights those for which
mitigation measures or management strategies are required. Section 5.3 provides further
information about each environmental impact.
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Overview of Potential Environmental Impacts

Sensitive Receptor
Subtidal ecology
(general)

11

Intertidal
mudflats/sandflats
(general)
Seagrass Beds
Mangroves
Important Wetlands
Major Shorebird
Feeding Areas
Dugongs (inc.
Protected Area)
Turtles
Marine mammals
Other large fish
Water quality

Acid sulfate soils
(ASS)

Potential Environmental Impact
Direct removal of flora and fauna in the footprint of the dredge.
Potential for smothering of species and habitats immediately adjacent to the
dredge footprint.
Possible change in habitat is new seabed surface comprises different material
but further changes due to deposition effects are likely in the short to medium
term.
Subtidal ecology directly impacted is representative of the wider Port Curtis
area. No protected species identified in the footprint of the dredge.
Soft coral rocky reefs have been identified off Hamilton Point.
Removal of area of intertidal mudflat adjacent to South Passage Island. No
seagrass beds or mangrove will be removed.
Smothering of benthos due to dispersion and deposition of sediment from
dredging and placement activities.
Loss of light penetration due to increased suspended solids in the water
column.
Seagrass beds and mangroves are considered to be particularly sensitive to
increases in suspended solids or deposition levels
Potential for collision of dugongs and other large marine fish or mammals with
dredging equipment.
Possible disturbance through underwater noise from dredging or use of sonar.
Possible disorientation if excessive losses of suspended solids affected a wide
area.
Water quality is high although variable. Sediment in the dredge area contains
elevated levels of some metals but all other parameters are at acceptable
levels. Some of the metals are thought to be naturally occurring.
Water quality impacts will be managed by proxy through control of suspended
solids levels.
No ASS identified in dredge footprint.
PASS identified in the dredge footprint but shell presence suggests it may be
neutralised.
Potential ASS in placement facility.

Mitigation Measure or Management Strategy
required?
Mitigation: minimise dredge footprint.
For soft coral rocky reefs:
Mitigation: control losses of suspended solids
below agreed thresholds.
Implementation of a suspended solids
management strategy
Mitigation: minimise dredge footprint.
Mitigation: control losses of suspended solids
below agreed thresholds
Implementation of a suspended solids
management strategy.
Implementation of a Dugong protection
management strategy.

Mitigation: control losses of suspended solids
below agreed thresholds
Implementation of a suspended solids
management strategy.
ASS will be monitored in the discharge water
from the DMPF.

R 0.0

For further details refer to the Marine
Facilities Environmental Management Plan
(Attachment B4).
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Table 3

Potential Environmental Impact

All water bodies

Introduction of marine pests through ballast water of dredging vessels and
associated plant.

Cultural Heritage

No significant impacts identified in EIS.
Potential for impacts on archaeology if unexpected wrecks discovered during
dredging.
Nearest designated fish habitat areas 20km south of Gladstone.
Potential for loss or change to fish habitats in Port Curtis but no significant
impacts identified in the EIS.
No significant impacts identified in EIS.
Potential for interference with fishing activity and temporary loss of fishing
ground.

Fisheries resources

Fishing activity

Mitigation Measure or Management Strategy
required?
Implementation of ballast water management
strategy and risk assessment. Refer to the
Marine Facilities Environmental Management
Plan (Attachment B4).
Implementation of an unexpected discovery
management strategy.
Refer to subtidal and intertidal ecology.

Implementation of fishing industry
communication strategy.

Gladstone LNG Project
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5.3

DISCUSSION OF ENVIRONMENTAL IMPACTS
This section discusses the potential environmental impacts set out in Table 3 and explains the
reasoning for the inclusion (or omission) of mitigation measures, management strategies and
monitoring programmes.

5.3.1 Impacts on Subtidal Ecology and Fisheries Resources including Coral
Infauna and Epifanua
By its nature dredging involves the removal of seabed material and any ecology (flora and
fauna) that is living on or in the seabed. Generally, flora and fauna live on the seabed surface
or in the shallow surface layers and would be removed even in the case of a shallow dredge.
The loss of fine sand during the dredging processes (see Section 4.4) is also likely to result in a
temporary period of smothering of habitats in the immediate vicinity of the dredge area. This
sand is likely to be picked up and redistributed by tidal currents to areas where such material
normally accumulates e.g. intertidal sandflats. The losses of fine sand are estimated to make
only a small percentage contribution to the existing sand fluxes in Port Curtis. The dredging
for the GLNG Project involves the removal of approximately 1 million m3 of material from the
bed of the approach channel and 5.75 million m3 from the bed of the proposed berthing and
manoeuvring area. As explained in Section 4, the approach channel will be subject to annual
maintenance dredging and the ecological quality of this area will be affected by this periodic
disturbance.
The marine ecological surveys and literature review carried out as part of the EIS did not
identify any species of significance and the impact assessment concluded that the ecological
importance of the habitat to be lost is minimal (EIS 8.4.5.3 URS, 2009a). However the SEIS
surveys have identified soft coral rocky reefs off Hamilton Point (URS 2009b). Figure 3 in
Appendix A shows the location of the soft coral rocky reefs. There is no predicted direct loss
of soft coral rocky reefs from the dredging but there is the potential for indirect impacts
resulting from the effects of increased suspended solids in the water column i.e. increased
turbidity, reduced light penetration and changes to other water quality parameters. Further
more detailed plume dispersion studies carried out as part of the SEIS indicate that while there
may be increases in suspended solids at soft coral rocky reef locations, such increases are not
anticipated to reach levels that would present a threat to the survival of the coral (URS 2009b).
The modelling outputs also indicate that sedimentation levels at soft coral rocky reef receptor
sites will be below thresholds that may cause significant impacts. Further discussion on the
predicted impacts to corals is contained within SEIS Attachment F5. A mitigation and
monitoring package will be implemented to validate this assessment.
With respect to the ecology of the dredge area, while the existing habitat (and its inhabitants)
in and immediately adjacent to the dredge area will be lost a new habitat will develop on
completion of the dredging. The seabed in the channel comprises unconsolidated alluvial
material and the geotechnical investigations indicate that, post-dredging, the seabed will be
formed by stiff clay or sand/siltstones .with localised patches of gravely sands. This new
surface will gradually accumulate a layer of fine sediments as natural deposition processes
continue. Given this deposition process it is probable that similar ecological habitats will
establish. Further, the areas of sandy gravel may develop a richer more varied community than
presently exists. Recovery of disturbed habitats initially occurs by animals migrating into the
area from adjacent undisturbed areas. This process can occur quickly, within weeks or months
of the completion of dredging. Full recovery may take longer and will be constrained by any
ongoing or periodic seabed disturbance (e.g. maintenance dredging).
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Fisheries Resources
Fish species that use the seabed as spawning or nursery habitats or as feeding areas may also
be affected by the removal of such habitat or the smothering of areas by fine sand. Port Curtis
contains a large number of fish species but the EIS indicates that fish of particular
conservation value (i.e. those listed in the EPBC Act) are unlikely to be found in this area due
to the lack of appropriate habitats (EIS 8.4 5 3 URS, 2009). The fish species that are found in
the area are considered to have broad diets and are not dependent solely on the prey items
found in and around the area to be dredged. Further, as the ecology in the dredge area is
considered to be representative of the wider Port Curtis area its removal is unlikely to be
significant and fish will continue to forage elsewhere in Port Curtis.
The dredge programme is assumed to be of 58 weeks in duration meaning that dredging will
be ongoing during spawning and nursery periods for various fish species. Dredging may affect
spawning adults and juvenile fish through the removal of the necessary habitat or through the
creation of barriers to migration caused by noise or extensive high levels of suspended solids.
The relatively small dredge footprint when compared to the total sub-tidal bed available for
spawning and nursery activities shows that the large majority of Port Curtis will be available to
fish and that the loss of this area is unlikely to be significant. The plume dispersion studies
untaken for the EIS show that increases in suspended solids will occur around the dredging
and placement facility discharge however the plumes will generally disperse in the direction of
the tidal currents i.e. approximately aligned with the channel rather than across Port Curtis.
The plume will continue to decay as it disperses it is not predicted likely that a suspended
solids will cause a barrier to migration.
Impact summary: The loss and/or change of sub-tidal seabed habitat is not considered to be
significant. There is no need for seasonal or other timing constraints on dredging to protect
sub-tidal ecology or fish.
Mitigation/management measure: Mitigation will involve demonstrating that the footprint of
the dredge is minimised whilst ensuring that safety of navigation is not compromised. The
primary mitigation for mitigating and impacts on coral will be through the implementation of a
Suspended Solids Management Strategy (refer to Section 6). The management of suspended
solids levels will also protect intertidal areas, for general water quality parameters (refer to
Sections 5.3.4 and 6) and will mitigate against potential impacts to fish.
Monitoring: Soft coral rocky reefs will be included as sensitive receptors in the water quality
monitoring programme referred to in Sections 5.3.4 and Section 7. No further ecological or
fisheries monitoring is proposed

5.3.2 Impacts on Intertidal Ecology, Seagrass and Mangroves
The intertidal and fringe areas of Port Curtis are considered to be of greater sensitivity than the
sub-tidal areas. These areas comprise expanses of mudflats and sandflats with large areas of
seagrass and mangroves. The shallow waters, sheltered environment and often high levels of
food and prey items located in muddy areas provide ideal nursery habitat for fish and foraging
grounds for birds. These areas are generally coincident with the areas designated as Directory
of Important Wetlands and major bird feeding areas. The most sensitive seagrass sites are
located several km to the west of the dredge area and discharge point adjacent to Fisherman’s
Landing as shown on Figure 4 in Appendix A. Mangroves are more widely distributed and
line much of the coastline of Port Curtis as can be seen on Figure 4.
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The proposed dredging and reclamation discharge for GLNG will directly impact a relatively
small area of intertidal mudflat near to South Passage Island but there is no predicted loss of
seagrass beds or mangroves. There is also the potential for increases in suspended solids to
increase light attenuation and affect photosynthesis of plants. Any increase in sediment
deposition rates beyond the natural variability that the seagrass and mangrove are adapted to
could also cause significant adverse impacts and result in decline or die back of the plants.
For the dredging to impact these areas there needs to be a mechanism to transport suspended
solids from the input location to the reception area. Section 5.3.1 noted that the plume
dispersion studies show that the plume generally moved with the tidal flows, spreading
gradually but continuously decaying. While this process will occur the SEIS plume dispersion
studies indicate that there may be both increases in suspended solids and increases in
sedimentation over of the seagrass beds in Port Curtis. This is discussed in detail in SEIS
Attachment G5. Higher quality seagrass areas are located on the mainland side of Port Curtis
and elevated suspended solids levels generated during dredging are likely to be within the long
term background range in these areas and, in particular, will be short-lived. However, where
patchy seagrass and rocky reef communities are located in close proximity to the dredge area,
these may be subject to a degree of loss due to both increases in suspended solids and
deposition.
Further investigation into the extent and magnitude of predicted deposition levels will be
carried out prior to dredging.
To reduce the risk to the most sensitive seagrass and mangrove habitats, it is proposed to set
suspended solids threshold limits for the placement facility discharge and at representative
sensitive receptor sites. A bathymetric monitoring programme will also be implemented to
validate the prediction that no significant deposition will occur at these areas.
Changing the depths or form of coastal and marine areas can sometime result in changes to
tidal flows and consequently erosion and sedimentation patterns. The EIS modelled the effects
of the GLNG project and concluded that the tidal hydraulic impacts will be minimal (EIS
8.7.4.5 URS, 2009). No significant impacts are predicted on the sensitive intertidal areas.
Impact summary: No direct impacts on sensitive seagrass beds or mangrove areas are
predicted. However there is the potential for indirect impacts from increases in suspended
solids in the water column leading to loss of light penetration or smothering from increased
levels of deposition. Such impacts may be more significant for the patchy seagreass
communities located closest to the dredge area. Assuming the contractor uses appropriate
dredging methodologies and management techniques the most sensitive seagrass communities
at the intertidal margins are not thought likely to experience losses.
Mitigation/management measure: Mitigation will involve selecting and planning dredging
and discharge activities to maintain losses of suspended solids to an acceptable level. This
will include appropriate consideration of dredging technique and day to day methodology. A
suspended solids management strategy will be implemented with agreed thresholds for
suspended solids levels at the DMPF discharge point and at selected sensitive receptor sites.
Monitoring: A water quality monitoring programme will be implemented to demonstrate that
suspended solids thresholds are met. A bathymetric survey programme will be implemented
to confirm that long term sediment deposition levels at sensitive sites are not significantly
increased.
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The mitigation and monitoring strategies will complement each other with a clear feedback
mechanism for action by the dredging contract should any unexpected significant negative
impacts be observed.
This section will be reviewed on completion of the supplementary EIS studies.

5.3.3 Impacts on Dugongs, Turtles and Marine Mammals
Port Curtis is designated as a Dugong Protected Area, which in practice aim to restricting
potentially damaging fishing activities. Dugongs have been sighted in Port Curtis for example
foraging on the seagrass beds near Fisherman’s Landing (EIS 8.4.4.5 URS, 2009). There are
also records of turtles, dolphins and large fish in Port Curtis but it is not thought that the area is
of significance to these species. The main potential impact is related to collision with the
dredging vessel. The EIS reports evidence of vessel strike damage to, for example, turtles.
Dugongs and marine mammals are also sensitive to underwater noise that can arise from
vessel movement or dredging activity. The dredging vessel itself will make no greater noise
than other vessels but while dredging there is likely to be an increase for the duration of the
dredge period. A recent study of aggregate dredging in the UK reported that dredging is not
as noisy as seismic surveys, pile driving and sonar but is louder than shipping (CEFAS, 2009).
In this case, the dredger noise is not thought likely to propagate sufficiently to cause a noise
barrier to Dugong, marine mammal or other fish movement and the relatively limited duration
with breaks when the vessel is discharging further reduces the potential for impact. In practice
fish tend to exhibit avoidance behaviour in response to sources of underwater noise and move
to away to an unaffected area. To reduce the potential for sonar related impacts vessels will be
required to operate sonar equipment at levels above 200khz.
Impact summary: There is the potential for direct impacts on Dugongs, turtles, marine
mammals and other large fish due to collision with dredging equipment or vessel strike.
Underwater noise from dredging activity or sonar may cause disorientation or disturbance.
Mitigation/management measure: Mitigation will focus on keeping a lookout for Dugong,
turtles and dolphins and implementing an agreed series of actions should they be sighted
within a specified distance of the dredger. The aim of the management strategy will be to
minimise the potential for collision with the vessel and to reduce disturbance associated with
underwater noise from dredging or use of sonar.
The management of suspended solids levels to protect intertidal areas and for general water
quality (refer to Sections 5.3.4) will also ensure protect Dugong, turtles, marine mammals and
other large fish.
Monitoring: Records will be made of any sightings of Dugong, turtle, marine mammals and
other large fish and their behaviour. The monitoring will feed back into the management
strategy to allow the strategy to be revised if adverse effects are observed that it can be
reasonably believed to arise from the dredging activity.

5.3.4 Impacts on Water Quality
Port Curtis is a naturally turbid area with visibility often in the region of <2m and a 4m semidiurnal tidal range (spring tide) that exposes significant expanses of intertidal area. The EIS
reviewed water quality data in detail and reports that when compared to water quality
objectives (WQOs) the water quality in Port Curtis is high although variable. Details of the
WQOs used are available in the EIS. Water quality appears to be related to tidal state and is
lower at low tide and in areas of higher velocity when resuspension of bed sediments is
thought to have an effect (EIS 8.7.3.2 URS 2009). Sediment quality data obtained for the
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GLNG and previous projects indicate that the existing levels of nutrients, organic compounds
(including TBT) and radionuclides in the Port Curtis area were below the screening levels used
in the EIS or below the LOR or both (EIS 8.7.5.2 URS, 2009). No risk significant risk to
water is predicted from these parameters as a result of the dredging. Elevated levels of metals
were found in the sediments but these are thought to be naturally occurring (EIS 8.7.5.2 URS,
2009). Guideline levels were exceeded for a number of parameters including antimony,
arsenic, chromium, copper, manganese, mercury and nickel. Iron and nickel levels were also
present at notable levels in the sediments. The dredging process may result in chemical
changes to these metals (for example, partition from sediment to the water column) but any
effects are likely to be temporary. It is thought that metals may temporarily dissociate to the
water column during dredging but quickly become re-adsorbed to particulate matter. There is
therefore the potential for dispersion and redistribution of sediment with elevated metal levels
to other parts of Port Curtis. However, as many of the metals are naturally occurring the
dispersed sediment is likely to contain metals at levels that are comparable to those found in
sediment in other parts of Port Curtis.
Water quality monitoring carried out as part of the SEIS has confirmed that the biological
oxygen demand in Port Curtis sediments is below the level of detection (URS 2009b). No
impacts are therefore predicted on dissolved oxygen from the dredging operation.
Mitigation and monitoring effort will, therefore, be targeted at managing losses and dispersion
of suspended solids which can be used as a proxy for managing water quality impacts.
No sediment samples were classified as acid sulfate soils although some potential acid sulfate
soils (PASS) were identified in the dredge areas. It is not thought that the PASS pose any
environmental risk as a result of the dredging operations.
The effects of temporary increases in turbidity are described in Sections 5.3.1 and 5.3.2.
Impact summary: Elevated levels of mostly naturally occurring metals were identified in the
sediments to be dredged. All other parameters were within guideline levels. Impacts on the
water column in the vicinity of the dredge will be temporary. Sediments with elevated metal
levels may be redistributed but are likely to be comparable to background metal levels in other
parts of Port Curtis.
Mitigation/management measure: Water quality impacts will be managed through control of
suspended solids levels. Mitigation will involve selecting and planning dredging and
discharge activities to maintain losses of suspended solids to an acceptable level. A suspended
solids management strategy will be implemented with agreed thresholds for suspended solids
levels at the placement facility discharge point and at selected sensitive receptor sites.
Monitoring: A water quality monitoring programme will be implemented to demonstrate that
suspended solids thresholds are met. A bathymetric survey programme will be implemented
to confirm that long term sediment deposition levels at sensitive sites are not significantly
increased.

5.3.5 Impacts on Cultural Heritage
The EIS does not identify any marine sites of importance for cultural heritage and, therefore,
no significant impacts are predicted. This part of Australia has a significant maritime heritage
and vessel movements in Port Curtis have been taking place since approximately 1770 when
Gladstone was first sighted by Captain Cook. There is, therefore, the potential for shipwrecks
and associated material to be lying on or in the unconsolidated alluvial material that forms the
seabed. Unexpected discoveries of vessels can be a significant burden for dredging projects as
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identifying whether the vessel is recent or has any historic value can be a difficult and timeconsuming process. Collision with such vessels with a draghead will generally result in
irreparable damage to what could be a rare and significant example of Australia’s maritime
history. As no wreck sites have been identified in or adjacent to the dredge area by the EIS the
contractor will need to confirm from charts, records and any bathymetric or geophysical
surveys that this is the case before dredging starts. If a wreck site is buried then it is unlikely
to be identified prior to dredging starting and the contractor will need to implement an agreed
protocol in the eventuality that such a site is found.
Impact summary: There are no known sites of cultural heritage within the dredge areas.
There remains the potential for discovery or an unknown wreck site during the dredging
process.
Mitigation/management measure: An unexpected discovery management strategy will be
prepared by the contractor and agreed with the relevant authorities. This strategy will only be
implemented in the event of the discovery of a wreck during dredging.
Monitoring: No monitoring is proposed.

5.3.6 Impacts on Fishing Activity
Port Curtis is fished on both a commercial and recreational basis and the mud crab fishery is
one of the most important in Queensland (EIS 8.4.4.5 URS, 2009). The EIS recognises that
the capital dredge has the potential to interfere with fishing activity but it concludes that major
impacts to fishing operations are not expected as any impacts are likely to be of a temporary
nature (EIS 8.4.5.3 URS, 2009). While this may be the case in the longer term the capital
dredge will be carried out over a 58 week period with the potential to cause disruption to local
fishermen during this time. It will be necessary for the contractor to liaise closely with both
commercial and recreational fishing representatives to ensure that they are kept up to date with
the project’s progress. This liaison will also allow for fishermen’s representative to feed back
to the contractor any concerns they have or impacts that they may have observed. Discussion
with the fishing industry by the contractor will help in identifying any areas of particular
interest for fishing, for example, the channel may be fished while the proposed LNG berth and
manoeuvring area may not be. This information can be used by the contractor in planning the
dredging to, where and if possible, reduce interference with fishing activity.
Impact summary: There is the potential for interference with commercial and recreational
fishing activity during the period of the dredge but no long term significant impacts on fishing
activity are predicted.
Mitigation/management measure: The contractor will develop a communication strategy to
ensure that the fishing industry is aware of progress with the project and have an opportunity
to feed back any concerns to the contractor. During the preparation of the strategy the
contractor will discuss with fishing industry representatives the relative importance (if any) of
the proposed dredge areas and, where possible, incorporate any sensitivity in the dredge
programme. The contractor will appoint a Fisheries Liaison Officer.
Monitoring: No monitoring is proposed.

5.3.7 Impacts arising from the Introduction of Marine Pests
Marine pests can be introduced to waters of non-native countries through ballast water
exchange or from fouling of ships’ hulls. The EIS reports that Port Curtis, while containing
ten non-native species, does not yet have any species considered to be marine pests. Dredging
vessels can work in many different parts of the world and there is, therefore, the potential for
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them to introduce marine pests both in the ways previously mentioned but also from any
sediment residue in a vessel’s hopper.
A marine pest management strategy has been prepared as part of the wider Environmental
Management Plan for the GLNG project.

5.4

CUMULATIVE AND IN-COMBINATION EFFECTS
A number of LNG projects are presently at the planning and EIS stage or implementation
stage. Details of these projects are reported in the EIS Section 1.7.
The Queensland Government have undertaken the Port of Gladstone Western Basin Master
Plan to provide a framework for the development of the Western Basin and a basis for the
consistent assessment of the cumulative impacts of industrial development and ensure the
Western Basin is developed in an efficient manner.
In addition the Gladstone Ports Corporation (GPC) have prepared an Environmental Impact
Statement (EIS) for the Western Basin Dredging and Disposal project to assess the
environmental impacts of dredging activity and considering the need for a single placement
facility with capacity for the dredged material from all of the proposed projects. The GPC EIS
and Master Plan include the capital dredging proposed for the GLNG project.
It is anticipated that guidance on the management of cumulative effects will be available prior
dredging.

6.

Dredging Environmental Mitigation and
Management Measures
This section sets out the mitigation measures and management strategies for the environmental
sensitivities and impacts explained in Section 5, as shown in Table 4. Strategies for
PASS/ASS and marine pests will be included in the wider Environmental Management Plan
(EMP) for the GLNG project as these issues are of relevance across the project components.
With respect to PASS, analysis has shown a low potential for impact from the dredging
operations due to the presence of shell fragments and the neutralising effect such shell would
have on PASS. PASS risks associated with excavation and use of clay at the DMPF are
included in the Marine Facilities EMP (Attachment B4).

Table 4 Mitigation Measures and Management Strategies
Environmental Sensitivity
Subtidal ecology
Intertidal ecology
Water quality
Fisheries
Dugongs, turtles, marine
mammals and other large fish
Cultural heritage
Fishing activity
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Mitigation Measure and Management Strategies
Strategy 1 Dredge Footprint
Strategy 2 Suspended solids Management Strategy
Strategy 2 Suspended solids Management Strategy
Strategy 1 Dredge Footprint
Strategy 2 Suspended solids Management Strategy
Strategy 3 Dugong, Turtle and Marine Mammal
Protection Strategy
Strategy 4 Unexpected Discovery Management Strategy
Strategy 5 Fishing Industry Communication Strategy
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Each strategy includes an objective, a discussion of the background to the mitigation and/or
management measure(s), measure(s), compliance indicators, feedback mechanism and actions
to be taken in the event of potential non-compliance. As further field data is collected, it will
be incorporated into the existing database and the draft DMP refined. At this stage thresholds
for mitigation measures will be proposed. Where relevant the mitigation and management
strategies will be updated and amended.
Strategy 1

Dredge Footprint

Mitigation and Management Strategy: Dredge Footprint
Objective
To minimise the loss of habitats and species in the footprint of the
dredge and to minimise the disturbance to adjacent habitats.
Explanation
Dredging will remove all habitats in the footprint of the dredge
and may cause deposition of fine sand onto nearby areas. The
dredging should be designed to remove only the area of seabed
that is essential to provide safe navigational access for LNG
vessels. The design of side slopes should take account of the
seabed material types so that any additional dredge area affected is
minimised and a stable side slope is formed that does not lead to
any future loss of integrity of the surrounding seabed. This is of
particular importance in the berthing and manoeuvring area where
intertidal area will be dredged.
Mitigation and Management
Contractor to provide a justification for the detailed design of the
Measure(s)
dredge area and in particular the side slopes.

Compliance Indicator

Potential Non-Compliance
Indicator
Feedback Mechanisms

Contractor to include a buffer zone on the dredging management
system with a series of alerts that inform the dredge operator that
dredging is taking place close to the boundary, or that dredging is
taking place in an unauthorised area.
Bathymetric surveys show no dredging outside of authorised areas
(areas to be shown on a detailed dredge plan to be provided by the
contractor).
Dredging within buffer zone.
Contractor – continual review of dredge monitoring system on
board dredger.

Regulatory Authority/GLNG – review of periodic bathymetric
surveys.
Action in the event of potential Contractor will stop dredging, raise draghead and move to an
non-compliance
authorised dredge area.
Within 2 hours of the breach the contractor will contact the client’s
designated person and report the non-compliance.
Within 48 hours the contractor will make a written report of the
non-compliance for submission to GLNG. GLNG will consider
what action, if any, is required.
Note that dredging in an unauthorised area may be considered a
prosecutable offence and the regulator could instigate legal
proceedings.
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Strategy 2

Suspended Solids Management Strategy

Mitigation and Management Strategy: Suspended Solids Management Strategy
Objective
To mitigate predicted impacts to soft coral rocky reefs and
seagrass communities.
To demonstrate that water quality objectives are not exceeded at
sensitive receiver locations.
Explanation
The dredging and discharge from the placement facility will
release fine sediment into suspension in the water column. Initial
plume dispersion studies carried out in the EIS indicate that such
inputs may, if not appropriately controlled, have a significant
impact at sensitive receiver locations. Water quality thresholds
and monitoring are proposed to mitigate these impacts and
validate this assessment.
Mitigation and Management
A water quality monitoring programme is presently underway as
Measure(s)
are further detailed plume dispersion studies. The results from
this work will be used as the basis for proposing appropriate
thresholds.
Two threshold levels will be proposed; i) caution level and ii)
stop threshold. Separate thresholds will be proposed with one set
aimed at controlling impacts from the placement facility
discharge, another set aimed at controlling the impacts from the
dredger and a further set confirming the impact of no significant
impacts at the sensitive receiver locations. The stop threshold
will act as the mechanism that prevent impacts on sensitive
receptors while the caution level will act as a trigger to warn the
contractor that action must be taken to prevent an impact from
occurring.

Compliance Indicator
Potential Non-Compliance
Indicator

Feedback Mechanisms
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The stop threshold will be determined during the supplementary
EIS process and approved by regulators. The contractor will
propose the caution to GLNG for agreement. The stop and
caution levels will be included in the final DMP.
No increases in suspended solids above the stop threshold.
Suspended solids levels breach the caution threshold for more
than a period agreed with GLNG. The contractor will propose
the breach period to GLNG as part of the justification for the
caution levels. This period will be informed by tidal cycles and
any natural predictable increases of suspended solids levels. The
contractor will also propose a mechanism for establishing if a
breach can be reasonably be linked to the GLNG dredging project
or if it may be due to other causes. This is particularly important
give the number of dredging and placement operations proposed
in Port Curtis.
A real-time water quality monitoring programme will be
established – refer to Section 7 - which will include detailed
requirement for reporting to regulators and GLNG.
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Mitigation and Management Strategy: Suspended Solids Management Strategy
Action in the event of potential If a caution threshold is triggered and the contractor considers
non-compliance
that the GLNG dredging or discharge can reasonably be
considered to be the cause the contractor will cease dredging until
levels have fallen to below the caution threshold for a period to
be agreed with GLNG.
The contractor may also modify the dredging or discharge
methodology for example by:
•
•
•
•
•

Strategy 3

Dredging without overflow.
Dredging a different material.
Reducing the duration of dredging.
Dredging at a certain state of the tide.
Managing the weir boxes and internal cell structure at the
placement facility to cease discharge or to reduce the
suspended solids content of the discharge.

Dugong, Turtle and Marine Mammal Protection Strategy

Mitigation and Management Strategy: Dugong, Turtle and Marine Mammal Protection Strategy
Objective
To minimise the potential for injury or interference from the
dredging operations to Dugongs, turtles, marine mammals and
other large fish.
Explanation
If dugongs and other large aquatic fauna approach a dredger they
may be injured due to striking the vessel or draghead or, in the
case of turtles, be entrained by the dredger. It is possible to
reduce the potential for such injury by implementing an
appropriate look-out for large aquatic fauna and taking avoiding
action if such fauna are spotted in the vicinity.
Mitigation and Management
Implement a training programme for dredger crew about
Measure(s)
identifying large aquatic fauna and the procedure to follow to
prevent injury.
Preparation and use of a standard recording form for sightings,
any actions taken and any injuries or mortality.
Designation of a buffer zone around the dredger when the
protection strategy will be applied if large aquatic fauna is sighted
within the buffer. The area of the buffer zone will be proposed
by the contractor and presented to GLNG.
Maintain a lookout for Dugongs, turtles, marine mammals and
other large fish whilst dredging and sailing between the dredge
area and the placement facility.
Apply turtle exclusion devices to the draghead of the dredger if
the water depths are sufficient that it is safe to do so.
Where possible use water jets on the draghead to guide turtles
away from the dredger prior to suction starting. As this measure
would cause additional losses of suspended solids into the water
column it should only be used if the risk to turtles is considered to
be greater than the risk to water quality i.e. if turtles are present in
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Mitigation and Management Strategy: Dugong, Turtle and Marine Mammal Protection Strategy
the buffer zone then a temporary reduction in water quality may
be considered acceptable.
The dredge pump will not be operated if the draghead is not in the
dredge position e.g. in contact with the seabed.
The contractor will review these measures and implement them
into a procedure for inclusion in the final DMP and subsequent
agreement with GLNG.

Compliance Indicator

Vessels should only operate sonar at levels above 200khz.
No records of complaints that dredger did not take avoiding
action when required. Production of records if requested by
GLNG.

Potential Non-Compliance
Indicator
Feedback Mechanisms

Complaints received from other users of Port Curtis that the
dredger did not take avoiding action when required to do so.
Records will be made of all sightings of Dugongs, turtles, actions
taken and any injuries and mortality and a periodic summary will
be submitted to GLNG.
Action in the event of potential The contractor will be required to justify and non-compliance to
non-compliance
GLNG, review the procedure to ensure it is clearly
understandable and re-train the crew to prevent a repeat of the
situation.

Strategy 4

Unexpected Discovery Management Strategy

Mitigation and Management Strategy: Unexpected Discovery Management Strategy
Objective
To ensure, as far is reasonable, that any wreck found during
dredging are assessed for their historic importance and any
impacts appropriately mitigated.
Explanation
Wreck sites are often recorded on navigation charts or can be
identified prior to dredging through review of bathymetric or
geophysical survey data. However, even if records suggest that a
ship may have foundered in an area buried wreck sites in
unconsolidated material may only be found when they are
encountered by a dredger. In this event arrangements should be
in place for assessing the importance of the site and agreeing any
necessary actions with the minimum impact on the dredging
programme.
Mitigation and Management
Review of available pre-dredge bathymetric and geophysical
Measure(s)
survey data to confirm that there are no known wreck sites in the
dredge footprint (including side slopes).
Training of the dredger crew to recognise when ship wreck
material has been encountered and what actions should be
followed.
Development and implementation of an agreed protocol for
assign and managing any unexpected discoveries. The contractor
will propose this procedure for agreement with GLNG.

EBR4320/108/005
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Compliance Indicator

Full records, in accordance with the Unexpected Discoveries
protocol, for any wreck material or wreck site encountered during
dredging.

Potential Non-Compliance
Indicator
Feedback Mechanisms

Wreck material observed at the placement facility but no records
available.
Within 2 hours of the encounter the contractor will contact the
client’s designated person and report the wreck material.

Action in the event of potential
non-compliance

Periodic reporting of wreck encounters or confirmation of no
encounters to GLNG.
The contractor will stop dredging and, if safe to do so, offload the
wreck material to an agreed location ashore.
The contractor will implement the Unexpected Discovery
Protocol.

Strategy 5

Fishing Industry Communication Strategy

Mitigation and Management Strategy: Fishing Industry Communication Strategy
Objective
To reduce potential interference from the dredging with the
commercial and recreational fishing industry.
Explanation
The waters of Port Curtis are fished by both commercial and
recreational fishermen. During the period of dredging part of the
fishing grounds may not be available to fishing vessels. While no
long terms impacts on the industry are anticipated a good
communication strategy will mitigate any disturbance and
interference.
Mitigation and Management
Appointment of a Fisheries Liaison Officer.
Measure(s)
Pre-dredging communication with fishing industry to identify and
locations or periods of particular importance of sensitivity.

Compliance Indicator

Potential Non-Compliance
Indicator
Feedback Mechanisms
Action in the event of potential
non-compliance

EBR4320/108/005

Planning of dredging to reduce impacts at those locations or
during those times, if it is reasonable and practical to do so.
ToR for appointment of Fisheries Liaison officer provided to
GLNG for information. Communication with fishing industry
documented and made available to GLNG if required.
Warranted complaints to client or regulators from fishing
industry.
Periodic reporting to GLNG.
Contractor to investigate complaints from fishing industry and
respond through the Fisheries Liaison Office. Contractor to
provide an explanation to GLNG.
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7.

Monitoring Programme
The following monitoring will be implemented to ensure compliance with the mitigation and
management strategies:
•

Water quality monitoring for suspended solids around the discharge placement and at
selected representative sensitive receptor sites;

•

Recording and documentation of interactions with dugongs, turtles, marine mammals and
other large fish;

•

Bathymetric survey (in the form of cross sections) of deposition at sensitive receptor
sites; and

•

Bathymetric survey of the dredge areas (including side slopes).

•

Recording and documentation of unexpected discoveries;

The requirements for much of the monitoring are set out in the strategies in Section 6. The
details of the water quality and bathymetric surveys will be provided once the results of the
supplementary EIS studies are available but an outline is given in Sections 7.1 and 7.2.

7.1

WATER QUALITY MONITORING PROGRAMME
Real-time water quality monitors will be located at four sites in Port Curtis. The first location
will be in the vicinity of the discharge from the placement facility, a monitor will also be
placed around the dredge footprint while two further monitors will be placed at locations that
are representative of the most environmentally sensitive receptors. Monitors are expected to
be located near the seagrass beds at Fisherman’s Landing, and in the vicinity of the soft coral
rocky reefs. Mangroves are not particularly sensitive to suspended solids and, therefore, no
targeted suspended solids monitoring is proposed. The main monitoring technique used to for
deposition impacts will be bathymetric survey however in order for the contractor to minimise
deposition it will be necessary to collect information on any increases in suspended solids at
the input site (dredge and DMPF discharge point) and the sensitive receptors. The existing
monitoring locations are shown on Figures 3 and 4. Further information is required on the
baseline environment to inform the selection of operational (dredge contractor) monitoring
locations.
The water quality monitoring will collect data on suspended solids and other standard
parameters including salinity, temperature and PH levels. Dissolved oxygen levels are
difficult to monitor and interpret and, as significant impacts on dissolved oxygen are not
predicted, it is not proposed to include this parameter. The contractor will be required to
provide details of how the monitoring will be carried out for agreement by GLNG. A period
of distinct operational baseline monitoring should be carried out prior to dredging and
discharge starting. Given the available data on water quality in Port Curtis and the need for
further data collection it is expect that an additional period of four to six weeks immediately
prior to the dredging would be sufficient to provide information on tidal variability. Seasonal
variations in water quality parameters may be available by analyses of existing and future data
and the contractor will review such data when establishing caution threshold levels.

7.2

BATHYMETRIC SURVEY
There are two types of bathymetric survey that will be carried out for the GLNG project. Area
based bathymetric survey will be used to confirm that dredging is only carried out within

EBR4320/108/005

25

R 0.0

Gladstone LNG Project
Draft Dredge Management Plan

authorised areas. This type of survey will also give the contractor and client ongoing
information about the progress with the dredging and the navigation depths achieved. The
second type of survey will involve running cross sections at representative receptor locations.
The cross sections will provide information on depositional changes at these locations and,
when considered with the water quality monitoring, will be used to confirm that deposition
levels are within those predicted by the EIS.
Further details on the location, specification and frequency of the bathymetric surveys will be
provided in the final DMP.

7.3

POST-DREDGE MONITORING
The water quality monitoring and bathymetric monitoring will continue after the dredging and
placement operations are complete to provide evidence that there are no ongoing effects on the
Port Curtis environment. Water quality monitoring will be carried out for four weeks postdredging with complete cessation subject to the approval of GLNG (not to be unreasonably
withheld). The bathymetric monitoring programme will be carried out four weeks post-dredge
and then at six months post-dredge. GLNG may required further continuation of the
bathymetric monitoring for environmental purposes if the submitted data indicates that the
seabed has not yet reached a stable level at the monitored locations.

8.

Reporting Arrangements
The contractor shall submit to GLNG periodic reports on progress with the project and the
mitigation and management strategies and non-compliance reports as detailed in section 6.
The periodic reports shall include the following:
•

A pre-dredge baseline report that includes the update final DMP and any required
policies, procedures and protocols;

•

An interim report that provides an update on progress and highlights and significant
developments; and

•

A final report summarising the dredging and placement activities, how compliance was
achieved with the mitigation and management strategies and details of the outcome of the
monitoring programme. This report should be submitted to GLNG in interim form
within six months of the completion of the dredging and in final form within two months
of completion of any outstanding monitoring programme.

Further reporting may be required by the client for contractual reasons and, if relevant, will be
included in the final DMP.
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Appendix A Figures
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Figure 1

Gladstone LNG Project Overview
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Figure 2

Dredge Plan and Sections
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Figure 3

Soft Coral Rocky Reefs in Port Curtis
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Figure 4

Seagrass Communities in Port Curtis
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Appendix B Particle Size Distribution for Material to be
Dredged

Particle size (µm)
< 20
20 – 60
60 – 80
80 – 100
100 - 150
150 – 200
200 – 300
300 – 400
400 – 600
600 – 1000
1000 – 2000
2000 – 4000
> 4000

PSD 1
(loose material)
% passing
27
18
7
4
7
9
9
5
5
4
2
2
1

PSD 2
(cut rock)
% passing
20
16
12
8
14
12
8
4
2
2
1
1
0

Sum
100
100
Fines (% <75µm)
50
45
Bulk density (kg/m3)
1,800
2,480
Unconfined compressive
n/a
7.47
strength (MPa)
Source: EBR 4320/108/003 HR Wallingford, 2009a.
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