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1.

Introduction
1.1.

Background

Beadon Creek is located approximately 2 km East of the town of Onslow in the Pilbara, within the Shire of
Ashburton. Onslow is located 1386 kms north of Perth and 360 kms south of Karratha. The township is
80 km west off the North West Coastal Highway. It is ideally located to service offshore locations including
the Mackerel Islands, Barrow Island (Gorgon LNG Plant), Exmouth Gulf, and the Carnarvon Basin (oil and
gas reserves) as well as in-land mines including Rio Tinto’s Mesa A site and Pannawonica.
The Beadon Creek Maritime Facility was developed in 1964 and is managed by the Department of
Transport (DoT). The facility is used as a harbour for both recreational and commercial activities, but has
recently transformed from a small facility supporting local and charter fishing activities to a significant
facility supporting the myriad of industrial and commercial activities associated with the growing offshore
oil and gas industry in the region. The Beadon Creek Maritime Facility covers an area of 15.29 ha and
includes ~260 m wharf face, mooring berths, cyclone moorings, public service wharf, dual public boat ramp,
diesel fuelling facilities, public car park and fish cleaning facilities.
In 2012, DoT proposed to upgrade the current facilities in Beadon Creek via the capital dredging of
65,000 m3 of material to create a berth pocket to -2.6 m Chart Datum (CD) and turning basin to a design
depth of -1.6m CD, immediately west of the existing channel (BMT Oceanica 2015). The proposed works
were referred to the Environmental Protection Authority (EPA) in August 2013 and determined to be 'Not
Assessed - Public Advice Given' in April 2014 (EPA 2014).
These upgrade works to the Beadon Creek Maritime Facility were undertaken by DoT in conjunction with
Onslow Marine Support Base Pty Ltd (OMSB), as part of Stage 1 of the OMSB Project. Works for this stage
included construction of a 2.58 ha land-backed wharf within the existing Beadon Creek Maritime Facility
and capital dredging to facilitate the development of a marine support facility. Stage 1 of this project is now
now complete and OMSB proposes to improve vessel access to the facilities as part of Stage 2 of the
project.

1.2.

Proposal Summary

OMSB Pty Ltd is proposing to modify and extend the Beadon Creek harbour approach channel (HAC),
turning circle and berth pocket as part of Stage 2 of the OMSB project. The proposed capital dredging will
enable offshore supply vessels to access the newly-constructed OMSB land-backed wharf infrastructure
within the DoT managed, Beadon Creek Maritime Facility. Dredge material will be disposed of onshore
within surplus land adjacent to the Onslow airport. A detailed description of the Proposal, including the key
proposal characteristics is provided in Section 2.

1.3.

Proponent

The proponent for the Proposal is OMSB Pty Ltd. Proponent details are provided in Table 1.
Table 1 Proponent details
Company Name:

OMSB Pty Ltd

Australian Business Number (ABN):

59 167 963 715

Address:

Level 3, Suite 24, 25 Walters Drive, Osborne Park WA 6017

Key Contact (Role):

Andrew Natta (OMSB Director)

Key Contact Details:

Phone: +61 488 888 960
Email: andrew.natta@omsb.com.au

OMSB Stage 2: DSDMP
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1.4.

Purpose

The purpose of this DSDMP is to ensure compliance with Ministerial Statement XXX (Appendix A). MSXXX
includes project specific Environmental Protection Outcomes (EPO)s, and the Proponent has proposed
Management Targets (MTs) and specific management and monitoring actions to ensure that these EPOs
are achieved.
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2.

Description of Works
2.1.

Proposal Description

OMSB propose to modify and extend the harbour approach channel, turning circle and berth pocket as part
of Stage 2 of the OMSB Project. The proposed capital dredging will enable offshore supply vessels to access
the newly-constructed OMSB land-backed wharf infrastructure within the Beadon Creek Maritime Facility.
The capital dredging proposed includes a turning basin and channel to a declared depth of - 6.0 m CD and a
berth pocket to -8.0mCD, with a total dredge volume anticipated to be approximately 946,450 cubic metres
(Figure 1). Dredging will be undertaken using a medium-sized cutter suction dredge (CSD) over a period of
approximately eight (8) months.
Dredge material is proposed to be hydraulically transported from the dredge location to the proposed
Dredge Material Management Area (DMMA) (Figure 1). The disposal site is located adjacent to the Onslow
Airport, within freehold land owned by the Shire of Ashburton (SoA). During dredging, the dredge spoil area
will be dewatered to the intertidal flats between the disposal site and the western tributary of Beadon
Creek. In accordance with the strategic objectives of the SoA to meet the region’s demand for affordable
serviced industrial land, the material is proposed for future reuse to develop and extend the Light Industrial
Area in Onslow.

2.2.

Proposal Key Characteristics

The key characteristics of the dredging and spoil disposal (Construction) elements of the Proposal are
summarised in Table 2.
Table 2 Location and proposed extent of physical proposal elements
Element

Location

Proposed Extent

Figure 1

Harbour approach channel (HAC) dredge area of 32 ha, with a target
depth of -6.0 m CD, width of 55 metres (m) and length of 2 km.

Physical Elements
Approach Channel

Direct removal of 21 ha of nearshore subtidal benthic communities
and habitat (BCH) from within the HAC dredge area.
Turning Basin

Figure 1

Turning basin dredge area of 2 ha, with a target depth of -6.0 m CD
and a diameter of 143 m.

Berth Pocket

Figure 1

Berth pocket dredge area of 3 ha, with a target depth of -8.0 m CD.

Dredge Material Management
Area (DMMA)

Figure 1

Onshore spoil disposal area of 44 ha.

Channel Navigation Markers

Unspecified.

Clearing of no more than 15.5 ha of native vegetation within the
onshore spoil disposal area.
Floating (i.e. moored) channel navigation markers (approximately
15) will be installed within the development areas as required.
No removal of BCH is required.

Dredge Material Disposal Pipeline

Figure 1

500 mm diameter pipeline installed within a 50 m wide pipeline
route corridor. Pipeline confined to existing tracks and road reserve.
Clearing of 0.3 ha of native vegetation is expected within the
pipeline corridor.

Capital Dredging – Approach
Channel

Figure 1

Capital dredging of 773,500 m3 of marine sediment from within the
harbour approach channel dredge area to target depth of -6.0 m CD.

Capital Dredging – Turning Basin

Figure 1

Capital dredging of 71,800 m3 of marine sediment from within the

Operational Elements

OMSB Stage 2: DSDMP
OMSB Pty Ltd
17WAU-0008 /R1702034

Page 7

Element

Location

Proposed Extent
Turning Basin dredge area to target depth of -6.0 m CD.

Capital Dredging – Berth Pocket

Figure 1

Capital dredging of 101,150 m3 of marine sediment from within the
Berth Pocket dredge area to target depth of -8.0 m CD.

Dredge Material Disposal Pipeline

Figure 1

Temporary installation of 500 mm diameter onshore pipeline and
booster stations within the pipeline corridor to transport dredge
material from floating pipeline to DMMA.

Onshore Spoil Disposal to DMMA

Figure 1

Disposal of approximately 946,450 m3 of clean, uncontaminated
marine sediment to the DMMA.

Onshore Spoil Disposal
Dewatering

Figure 1

Controlled discharge of dredge spoil return water to the adjacent
intertidal catchment of Beadon Creek. Water quality of dredge spoil
return water to meet the temporary ‘moderate’ ecological
protection level within the Western Tributary of Beadon Creek.

Channel Navigation Markers

Unspecified

Floating (i.e. moored) channel navigation markers will be installed
within the development areas as required.

OMSB Stage 2: DSDMP
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Figure 1 OMSB Stage 2 project area, including proposed capital dredging area and spoil disposal location
OMSB Stage 2: DSDMP
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2.3.

Scope of Construction Work

The scope of construction elements of the Proposal includes:
1. Mobilisation and installation of a dedicated Cutter Suction Dredge (CSD);
2. Mobilisation and Installation of all pipeline (floating and land based) including required booster
stations in order to discharge all of the dredged materials in the DMMA;
3. Preparation of the DMMA;
4. Dredging of the Berth Pocket and discharging of dredged materials to the DMMA;
5. Dredging of the Turning Circle and discharging of dredged materials to the DMMA;
6. Dredging of the Harbour Approach Channel (HAC) and discharging of dredged materials to the
DMMA;
7. Dredged materials handling at the DMMA required;
8. Dredge tail water discharge from the DMMA to the adjacent Beadon Creek intertidal area as
required;
9. Pre- and post-dredge hydrographic Survey(s); and
10. Demobilisation and site clearance upon completion of the Works.

2.3.1.

Sequencing of the Works

The project allows for all Works to be carried out 24 hours per day, 7 days per week. The planned project
sequence is as follows, whereby the tasks listed below may occur concurrently or overlap if multiple work
fronts are achievable.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Equipment preparation; Inspection; Certification;
Preparation of all relevant Project Management Plans;
Pre-dredge hydrographic survey and land survey for the disposal area;
Mobilisation of all plant and equipment;
Site set-up including construction of pipeline(s), road Crossings and Over-paths, but excluding the
installation of the Culvert under Beadon Creek;
Preparation of disposal area(s);
Commence and complete dredging of Swing Basin and discharging of dredged materials;
Commence and complete dredging of HAC-North; HAC-Bend; HAC-A; HAC-B and discharge of
dredged materials;
Commence and complete dredging of HAC-South and Berth pocket and discharge of dredged
materials;
Progressive Hand-Over Hydrographic Surveys for each section as per item 7-9 above;
Final land-survey of “as-placed” dredged materials; and
Demobilisation and site clearing.

Reference is made to Section 2.3.2 for preliminary construction durations.

2.3.2.

Preliminary Construction Schedule

Under the current project schedule, dredging construction activities are planned to commence in Quarter 1
2018, once all required internal and external approvals are granted. Dredging and onshore spoil disposal is
proposed to be undertaken over a period of approximately eight months. An indicative project schedule is
presented in Table 3.
Dredging of the Harbour Approach Channel Offshore is planned to be undertaken between the months of
March to November to avoid dredging this exposed coastal area during the tropical cyclone season.

OMSB Stage 2: DSDMP
OMSB Pty Ltd
17WAU-0008 /R1702034

Page 10

Table 3 Preliminary project construction schedule.
Project Schedule Milestone

Estimated Duration

Project Preliminaries

5 Weeks

Mobilisation & Installation

13 Weeks

Dredging & Spoil Disposal (Turning Basin)

5 Weeks

Dredging & Spoil Disposal (Approach Channel inside Training Wall)

10 Weeks

Dredging & Spoil Disposal (Approach Channel Offshore)

13 Weeks

Dredging & Spoil Disposal (Berth Pocket)

2 Weeks

Demobilisation & Site Clearance

3 Weeks

2.4.

Mobilisation and Site Installation

All plant and equipment including pipeline will be transported via sea and/or public road from the various
locations around Australia and the world to the Project Site at Onslow in WA. Two 200T mobile cranes will
be mobilised from Karratha to assist with dredge assembly and to lift the dredge and auxiliary equipment
into the water. Other required marine equipment (e.g. work boats and crew transfer vessels) may be
chartered locally. Relevant required civil plant will be hired locally. Sufficient marine and land based survey
equipment will be brought to site to successfully deliver the works. The range of equipment which is
intended to be utilised on this project includes items listed in Table 4.
Table 4 Proposed Plant and Equipment
Equipment

Name

From

Transport

Cutter Suction Dredge

DAMEN CSD500

The Netherlands

Sea / Road

Booster Barge

RED DOG

Fremantle, WA

Road

Multicat

DAMEN 1506

China

Sea

Booster Station

Booster #06

Adelaide, SA

Road

Booster Station

Booster #07

Adelaide, SA

Road

±3.5km of Fl. Pipeline

N/A

Various, interstate

Road

±3.2km of L. Pipeline

N/A

Various, interstate

Road

Various Civil Plant

N/A

Onslow

Road

Auxiliary plant and Equipment

Various

Various, local and interstate

Road

2.5.

Site Facility

The area which is intended for use for site facilities and lay-down is located on Lot 12 (Now an
amalgamated Lot 13) north of the recently completed land backed wharf.
The Lay-Down area will need to provide sufficient storage space to store the containers with spare parts,
pipeline, booster stations, etc. A basic site office with relevant amenities will be set-up. This site office will
contain all the requirements under the contract as well as the superintendent’s office (if required). A base
station for survey will also be installed here to ensure the accuracy of works.

OMSB Stage 2: DSDMP
OMSB Pty Ltd
17WAU-0008 /R1702034

Page 11

2.6.

Pipeline Installation (Floating)

In general, the floating pipeline will run from the back of the dredge to the shore connection. When the
pipeline becomes longer than 1300 m, a floating booster station (RED DOG) will be added to the line. The
floating pipeline will be supported by floatation devices (buoys) to maintain sufficient buoyancy (and thus
visibility) at all times. The Contractor may opt to have a fixed section of the pipeline submerged.
The first section to be dredged is the Turning Basin, which does not require a floating booster – Refer
Figure 2.

Figure 2 Floating Pipeline route for dredging Turning Basin

After dredging the Turning Basin, the northern sections of the Approach Channel will be dredged and
progressively more floating pipeline will be added. In order to add pipeline, pipeline strings of up to 180 m
(15 lengths) will be prepared in advance and will be scheduled to be added when the CSD is not operational
(during periods of bunkering and scheduled repairs/maintenance).
The final section to be dredged will be the southern section of the Approach Channel (south of the Turning
Basin) and the berth pocket. The length of floating pipeline will be reduced to approximately 500 m.

2.7.

Pipeline Installation (Land)

The shore pipeline will have a fixed route from the shore connection towards the start of the dredge
disposal site. There are a couple of road crossings and overpasses identified of which the major one is the
crossing with Beadon Creek Road and the Discovery Park Crossing (Locations per Figure 1).
There will be two fixed land-based booster stations. During discharge operations, additional lengths of
pipeline will be added as the site progresses in size.

OMSB Stage 2: DSDMP
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2.8.

Installation of Cutter Suction Dredge

The commissioning activities will take place after the CSD has been assembled and placed in the water. This
will include the installation of the latest version of the DREDGEPACK software updated with the design of
the various dredge areas.
A number of dredge parameters will be calibrated and the dredge will be towed into position for the first
cut.

2.9.

Pre and Post Dredge Hydrographic Survey(s)

Each identified dredge section (separable portion) within the contract will have an individual pre-dredge
hydrographic survey performed to determine as accurately as possible the total volume which is to be
removed. Upon completion of the Works in each section, a post-dredging hydrographic survey will be
carried out to determine if the specifications for that section has been met.
Both surveys (pre- and post) will form part of the final hand-over documents and will serve to calculate the
final volumes removed and the payment volume considering the maximum payable depth.

2.10.

Dredging

A general description of the operations of a CSD is provided in the following paragraphs to provide an
overview of how these dredgers operate, followed by a more detailed description of the methodology
specifically for this project.

2.10.1.

Basics of Dredging Methodology

A CSD is typically a stationary dredge and consists of a U-shaped pontoon, which is held in position by a
fixed spud and two anchors.

OMSB Stage 2: DSDMP
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Figure 3 Schematic overview of a Cutter Suction Dredge

The soil is loosened by rotating a cutting head (the “cutter”). The cutter head, which is hydraulically driven,
encloses the suction intake of a centrifugal (dredge) pump. The cutter head is mounted at the extremity of
a fabricated steel structure (the ‘ladder’), which is attached to the main hull by heavy hinges, enabling
rotation in the vertical plane. The ladder assembly is lowered and raised by means of the ladder winch
controlled from the operator’s cabin.

Figure 4 Details of a "Rosebud" cutter head

During the dredging activities, the CSD swings around the main spud with the help of its side winches. The
operation of the cutter section consists of cutting the seabed with the cutter head and pumping the
mixture of water and materials by means of the centrifugal pump into the suction mouth.
The anchors to achieve this movement will be placed in such a manner to minimise intermediate
relocation. The total area which a dredge can cover without re-locating its anchors is called the “cut”.
OMSB Stage 2: DSDMP
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Depending on the width and length of the dredge area, several “cuts” might be needed. Each “cut” will
then have an overlap with another cut to cover the entire dredge area (Figure 5).

Figure 5 Graphical presentation of the work methodology of a CSD

After loosening and suction, the soil is pumped through a floating and/or submersed pipeline, which is
connected to the rear end of the CSD, to the allocated discharge location.

2.10.2.

Dredging Stage 2

Each identified section will have a pre-dredge survey performed prior to commencement of that section to
determine the final cut-plan. The cut-plan will be based on the Box-cut Method (Figure 6). The number of
Box-cut layers will be dependent on the soil type and the total depth to be dredged. As such the number of
dredged layers within one box can be different. Since the dredged slopes are relative steep, the areas with
grey markings in the figure below will collapse and fill the gap below.

Figure 6 Graphical presentation of the Box Cut Method

During the dredging works intermediate surveys will be carried out to monitor the progress and are used
for internal planning purposes. Immediately upon completion of a section this will be handed over to the
client by means of a post dredge survey. Details of the out-survey method are to be integrated into the
contract.
To enable the dredged materials to be transported hydraulically over a length of approximately 5-6 km and
to generate a constant flow of material in the pipeline, at least two booster stations have to be installed at
OMSB Stage 2: DSDMP
OMSB Pty Ltd
17WAU-0008 /R1702034

Page 15

various locations. The positioning of the boosters are important to guarantee a stable system and to
maintain a minimum required pressure level throughout the pipeline alignment.
The total length of the pipeline, the diameter of the pipeline, the constitution of the material transported –
friction losses – and the capacity of the CSD determine the capacity and locations of the required booster
stations.

2.10.3.

Survey Works

The survey works consists of both hydrographic and topographic surveys. Hydrographic surveys will be
carried out for dredging works whilst Topographic Surveys will be carried out for the Reclamation Works.

2.10.4.

Hydrographic Survey

A shallow-draught survey vessel will be operated during the works to monitor the progress of the dredging
operations. Survey operations will mainly consist of bathymetric soundings, using conventional single-beam
(dual frequency) echo-sounders.
All surveys will be carried out along pre-determined cross lines at 20m intervals with cross check lines every
100m and all the pre-determined lines will be extended in order to cover 50m on either side of the design
toe lines.

2.10.5.

Pre-and Post-Dredge Surveys

Pre-dredge hydrographic surveys will be performed prior to all dredging works to determine a baseline for
the performance of the dredging works. This survey will also determine the total quantity of materials
which need to be removed from each dredge area.
Upon completion of each individual dredge area, a post dredge hydrographic survey will be carried out to
achieve Practical Completion for each Dredge Area. A complete set of A3 sized “as-dredged” drawings will
be submitted for the scope of works.

2.10.6.

Topographic Survey

Topographic grid will form 20m interval profiles across the reclamation area, covering all surface variations.
Containment bunds will be surveyed in profiles of 20m interval. Reclamation progress will be monitored by
topographic survey. A plane laser will be set-up to control the fill to design levels.

2.10.7.

Cutter Suction Dredge (Damen Cutter Suction Dredger CSD450)

A Damen CSD450 dredger is proposed to be used for the Project. The dredger and specifications are
presented in Figure 7.

OMSB Stage 2: DSDMP
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Dredger Specifications
Production Rate: 3,000 m3/h
Dredging Depth: 12 m
Total Installed Power: 941 kW
Total Weight: 115 T
Pipe Diameter: 450 mm

Figure 7 Damen Cutter Suction Dredger CSD 450 specifications (DAMEN 2017)

2.10.8.

Process Control

The dredging and disposal process is largely controlled by computing software and the vessels positioning
system. The dredge software package to be utilised is the DREDGEPACK Dredge Operations Software. This
software and hardware package is specifically designed to monitor the exact position and depth of the
cutter head and keeps track of the computed “as dredged” surface.
The positioning system will be Differential Global Positioning System, DGPS in combination with a tidal
receiver. The output of this positioning system will be X, Y and Z co-ordinates of the vessel. Cutter position
is determined relative to the ship by means of an angle transducer, measuring the angle between the cutter
ladder and the horizontal. The x, y, and z of the cutter position is calculated by the dredge computer. With
this software package and in combination with regular hydrographic surveys it is possible to accurately
calculate the quantity of materials moved during a shift. Regular hydrographic surveys will be performed in
co-ordination with the Client to check the actual progress of the dredge, which will be used for reporting
purposes.

2.11.

Onshore Dredge Spoil Disposal

Dredge material is proposed to be disposed onshore within the DMMA, which is situated south west of the
Beadon Creek Road at the back of the current industrialised area. The DMMA will be prepared by stripping
the existing topsoil and stockpiling it at strategic locations surrounding the disposal site(s).
The dredged materials will be transported to the DMMA via a series of pipelines and booster stations as
described in Sections 2.6 and Section 2.7. At the DMMA, the discharge lines will be subdivided into
branches. The initial discharge pipeline layout will be installed using standard civil plant. The dredged
materials will be pumped in a controlled and sequenced manner into the respective sections of the DMMA.
Filling will progress from the point of discharge (i.e. the outlet of the dredging discharge pipe). Controlling
and managing the filling process will be achieved by monitoring and spreading the fill material using
OMSB Stage 2: DSDMP
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earthmoving equipment such as bulldozers and hydraulic excavators. After the fines have settled out the
dredge water will be tailed to Beadon Creek via a weir structure where the water level can be stopped if
required by installing planks.

2.11.1.

Dredge Material Disposal Strategy

A Dredge Material Disposal Strategy (DMDS) is to be developed prior to the commencement of
construction works. The DMDS will:
•
•
•
•
•
•
•

Define various stages of the spoil disposal;
Include a plan showing the locations, characteristics and dimensions of weirs, culverts and outfalls;
Consider and describe flow paths through the DMMA and settling basins;
Describe the layout and utilisation of settling basins to ensure that the Suspended Solids
Concentration (SSC) levels are minimised at the outflow location towards the Beadon Creek;
Provide information on the quantity and characteristics of material to be pumped into the DMMA,
including results of geotechnical assessment of the material;
Address the practical constraints regarding initial perimeter bund construction; and
Present the modelling outcome to demonstrate how the proposed DMDS will achieve target SSC at
the tail water discharge outfall.

Preliminary considerations for the DMDS are described in Section 2.11.2, 2.11.3 and 2.11.4 below.

2.11.2.

Bund Design

Bund walls will be constructed with stable slopes, and to an extent (height, width and length) that
adequately reflects the material containment needs at the time, to ensure dredged material is contained
within the reclamation area at all times. Existing material already in the reclamation areas may be used for
constructing initial bund walls with bund walls progressively raised using suitable dredged material. Bund
walls will be maintained at times throughout the project
Material located within the tidal affected zone of the reclamation area permanent batters, will comprise
generally of erosion resistant material such as coarser grained sands, gravels, and calcareous rock, to
stabilise the batters, and to provide resistance against scour from tide and localised wind driven wave
action.

2.11.3.

Design Conditions and Reference Information

Initial Considerations
The DMMA must be designed and operated to provide adequate initial storage capacity and surface area to
hold the dredged materials during the filling operations and to retain the suspended solids such that water
quality of the discharge water will meet the criteria provided in Table 15.
Required fill quantities & dredge productions
A total quantity of about 946,450m3 of dredged materials will be discharged into the DMMA. All materials
will be dredged by means of a medium Cutter Suction Dredge (CSD) and hydraulically transported towards
the DMMA via a combination of floating and shore pipelines and booster stations. The following average
productions and discharge levels are envisaged for this CSD:
•

Medium CSD production: 500 m3/net operational hour (solids); and

•

Medium CSD discharge rate: 1.0 m3/s (total flow).

Productions will be lower in the outer areas of the channel.
OMSB Stage 2: DSDMP
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Soil characteristics and fines contents
OMSB Stage 1 - Dredge Material Classification
A geotechnical assessment of materials dredged during Stage 1 has been carried out by Galt Geotechnics
and is reported via a Technical Memorandum on 30 May 2017. This assessment was used in conjunction
with the Stage 2 results presented below to provide a preliminary determination of the dredged soil
characteristics for Stage 2 Dredging works.
On the basis of this assessment, the following commentary was made regarding the classification of the soil
(GALT Geotechnics 2017a):
Based on the laboratory test results, the proposed material generally meets the requirement for not
being classified as unsuitable material under Clause 4.4.3, with the following comments made
regarding the material:
•
•
•
•
•

The material is classified as SAND (SP);
The material does not have significant components of clayey, silty or organic fines (less 5%),
and is non plastic;
The material does not contain particles greater than 75mm;
The material does not contain deleterious materials (rubbish, debris, vegetable matter, wood
and roots); and
Under compaction the gravel (shells) generally breaks down into sand sized fragments, not
clay sized.

The Particle Size Distributions (PSD) of three samples of the sands envisaged to be dredged and placed in
the DMMA have been summarised in Figure 8. The D50 of these sands is about 340 μm while the D10 is
approximately 150 μm, with approximately 10% of the materials classified as gravel (Galt Geotechnics
2017):

Figure 8 Particle Size Distribution OMSB Stage 1

The PSD results indicate that well over 90% of the material is typically classified as either sand or gravel,
with less than 5% of silts (finer than 60 μm).

OMSB Stage 2: DSDMP
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OMSB Stage 2 - Dredge Material Classification
Classification of Stage 2 dredge material is provided below based on historic geotechnical investigation
(CHM2HILL 2014), environmental sediment quality investigations (O2 Marine 2017) and targeted
geotechnical investigation (GALT 2017).
The environmental sediment quality investigations undertaken by O2 Marine (2017) provided a summary of
the sediment characteristics identified during historic sampling by CHM2HILL (2014) (Table 5) and during
the O2 Marine (2017) sediment quality investigation (Table 6). The O2 Marine (2017) investigation was
primarily focussed on surface sediments, with sampling to -1.5 m in the berth pocket/turning circle, -1.2 m
in the inner channel and -1.0 m in the outer channel.
Table 5 Geotechnical test results for engineering geological units (CH2MHILL 2014)
Tests

Marine/Estuarine

Tantabiddi

Upper Onslow

Lower Onslow

Deposits

Member

Red Beds

Red Beds

Top of horizon

+1-0 m CD

-1-1.6 m CD

-1-4 m CD

-6.2-10 m CD

Thickness

2-6.5 m

0-2.4 m

3-6 m

Extends below
13 m CD

Moisture (%)

16.1-40.8%

N/A

14.5-24%

-

TOC (%)

<5%

N/A

-

-

Gravel

0-27%

N/A

0-39%

0-5%

Sand

41-95%

N/A

9-74%

28-55%

Fines

3-45%

N/A

14-71%

42-68%

PSD

Table 6 Descriptive statistics of sediment PSD from the berth pocket/turning circle, inner channel and outer channel
Area

Statistic

Clay (%)

Silt (%)

Sand (%)

Gravel (%)

Berth Pocket/
Turning Circle
Sampling Depth
(to -1.5 m)

Min

0

0

51

0

Max

29

20

97

13

Mean

8.2

5.2

83.5

3.2

SD

11.1

7.6

16.7

5.4

n

6

6

6

6

Min

0

0

73

0

Max

11

5

99

25

Mean

2.1

1.2

85

11.7

SD

3.4

1.5

9.4

8.5

n

9

9

9

9

Min

0

0

65

1

Max

9

9

99

25

Mean

3.8

2.8

79.9

13.5

SD

2.5

2.5

10.8

8.1

n

12

12

12

12

Inner Channel
Sampling Depth
(to -1.2 m)

Outer Channel
Sampling Depth
(to -1.0 m)

OMSB Stage 2: DSDMP
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Subsequent targeted geotechnical assessment of the Stage 2 dredge material was undertaken by Galt
Geotechnics (2017). The GALT (2017) study considered the historic sampling results described above and
the results of targeted geotechnical investigation (Boreholes) at 12 locations. The GALT (2017) report
concluded the following in regard to the Stage 2 dredge material:
The materials encountered in the boreholes were logged in accordance with AS 1726 (2017)
“Geotechnical site investigations” and typically comprised:
Silty SAND and Clayey SAND – fine to coarse grained, some calcareous gravel and cobbles
including some to many shells.
The standard states that fines content of these soils ranges from 12% to 35% fines. It must be
pointed out that significant core loss occurred and the classification of these soil types was based on
the recovery of only a small amount of sample.
In an offshore borehole (BH14) drilled as part of an earlier geotechnical study, conducted in May
2014 by CH2MHILL within Beadon Creek, soils encountered mainly comprised sand with layers of
silt, silty sand, clayey sand and clayey silt. Laboratory testing of two selected samples of the more
fine-grained samples showed that these samples contained 33% and 37% fines (particles <0.075
mm size).
In a later sediment quality assessment, conducted in March 2017 by O2 Marine, samples were
collected using vibro-coring techniques and grab sampling. The sample locations comprised within
Beadon Creek, the inner channel and the outer channel. Particle size distribution testing conducted
on a total of 40 samples showed the fines contents1 ranged as per below:
•
•
•

Beadon Creek (9 samples): Range 1-53%; Mean 15%
Inner Channel (15 Samples): Range 1-22%; Mean 6%
Outer Channel (16 Samples): Range 1-18%; Mean 10%

The amount of fines visually assessed in this investigation appears to be consistent with those
determined in testing conducted in the CH2MHILL (2014) and O2 Marine (2017) studies.
Based on the assessment provided above the fines content is assumed to range between approximately 5 –
15% on average, with occasional isolated pockets of higher fines content (i.e. up to 50%) expected to be
encountered within Beadon Creek.
Necessity of Bunds
The natural slope angles of fill after hydraulic placement are usually (very) gentle and for this particular site
will be mainly dependent on the placement method and particle size distribution of the fill. The majority of
the sand pumped will have a grain size of 0.2mm-2mm and will have a slope of between 1:10 – 1:100 (van
‘t Hoff 2013). By constructing bunds and profiling their slopes to their required stable slope angle it is
possible to limit the total area of fill.
Initial perimeter bunds will be constructed around the fill and settling basins. The bunds to be placed prior
to hydraulic filling will be constructed from locally available materials from within the DMMA. As the
available quantity of this material is scarce, bunds need to be constructed with a minimum amount of

1

Difference in fines content values reported in GALT (2017b), compared with the O2 Marine (2017) summary information for Clay and Silt
presented in Table 6 is due to difference in grain size classification, i.e. fine particles <0.075 mm size in GALT (2017b) and <0.06 mm size in O2
Marine (2017).
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material. The bund height is governed by the minimum water level inside the settlement basins (see
Section 2.11.4), while the side slopes of the bunds are governed by the geotechnical stability of the bund.
Intermediate (management) bunds or berms will also be constructed within the confines of the DMMA.
These bunds will function to direct the flow of sediment mixture and maximise the settlement regime
within the DMMA. These bunds will be pushed up from within with locally available materials.

2.11.4.

DMMA Layout

Staging of the Disposal Process
In order to ensure that the dredged materials are all disposed within the designated DMMA, the area has
been divided into three main sections as indicated in Figure 9 below.
The central part of the DMMA is currently a low-lying area of minimal bearing capacity and not accessible
by continuous use of heavy construction equipment. This area is identified as “Area A”. The average height
of Area A is between 0.0m AHD and 1.0m AHD. Area B has been identified as an area with sufficient bearing
capacity to allow continuous use of heavy construction equipment. Area C is currently used as a settlement
area for stormwater run-off from the airport and will be used as the area for settlement of fines from the
disposal process.

Figure 9 DMMA layout

In order to provide for a level DMMA ensuring safe access for all equipment throughout the works, the
following stages have been envisaged:
Stage 1: Area A Improvement
Initially this area will be filled with approximately 1m of hydraulically placed sand to a level of about 2m
AHD to allow access for excavators and bulldozers. An estimated 150,000 m 3 of sand will be placed in this
phase.

OMSB Stage 2: DSDMP
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Stage 2: Area A Levelling
After Area A has been improved, the overall level of this area will be raised to about 4m AHD. An estimated
400,000 m3 of sand will be placed in this phase.
Stage 3: Final Filling
In stage 3 the remainder of the DMMA will be filled. About 400,000 m3 is estimated to be placed here and
will cover both Area A and Area B.
DMMA Layout for each Phase
The main objective when filling over soft soils is to place the fill in a manner which does not lead to
instability and the formation of mud waves and maximises the settlement regime for fines This is
particularly important when the fill material is granular and of markedly differing engineering
characteristics to the substrate (Bray et al. 1997).
Stage 1
As only a layer of approximately 1m of fill is required in this phase to an approximate level of 2m AHD, an
initial bund will be constructed with locally available materials using a LGP Bulldozer (Figure 10).
MANAGEMENT BUND
(ENVIRONMENTAL MONITORING LOCATION)

Figure 10 Dredge Spoil Disposal Stage 1

This bund will only be marginally engineered and will only function as a barrier for the dredged materials.
Typical bund dimensions are:
•

Crest level: 2.5m AHD

•

Approximate crest width: 2.5m

The water levels within the DMMA need to be kept low. Therefore, the water level within the settling basin
(Area C) needs to be kept at approximately 1.5m AHD to allow sufficient drainage from Area A. This will be
accomplished with a weir-box at the southern end of Area A with flexible overflow. The northern end of
Area C will have a management bund in order to reduce the outflow of water and encourage settlement of
OMSB Stage 2: DSDMP
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fines. Most of the fines will be captured in Area C. Sufficient number of intermediate bunds will be
constructed in order to increase the length of the sedimentation pathway.
Stage 2
The perimeter bund is constructed by utilising previously placed dredged fill material adjacent to the bund
where the bund is constructed (Figure 11). Typical bund dimensions are:
•

Crest width: 3m; and

•

Crest level: 4.5m AHD

During Stage 2 filling, internal DMMA bunds will be constructed by using fill material placed during Stage 1
by LGP bulldozers. The function of these bunds is to maximise settling distance within the DMMA and to
guide the tail water through the weir box to Area C.
MANAGEMENT BUND
(ENVIRONMENTAL MONITORING LOCATION)

CONTAINMENT BUND

INTERMEDIATE BUND

Figure 11 Dredge Spoil Disposal Stage 2

Stage 3
During the final Stage of the works, the perimeter bund is constructed by borrowing material adjacent to
the bund where the bund is constructed on previously placed fill. Typical bund dimensions are:
•

Crest width: 5.5m

•

Crest level: 5.9m AHD

The final composition of the bund will be as per the engineered design thereof. Sequencing of the fill will
follow a similar pattern as for stage 2.
Depending on the total quantity of fines which were not captured within the DMMA it may be necessary to
construct a secondary bund from the northern end of the Airport’s runway towards the Eastern bund of the
DMMA in order to ensure that all remaining fines are captured within the Settling Basin (Area C) (Figure 12)
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The tail water from all Stages of disposal will enter the settlement basin (Area C) on the far southern end of
the DMMA.
Flow paths of the tail water will run across the settling basin from south to north and the tail water will
then be drained via the northern bund back to Beadon Creek. To pass this bund, two weir-boxes each with
four pipes will be placed within the bund in order to spread the flow path across the width of the northern
bund and avoid unnecessary erosion. The over-flow level within the weir boxes will have to be placed at an
even level to ensure an evenly distribution of flow.
MANAGEMENT BUND
(ENVIRONMENTAL MONITORING LOCATION)

CONTAINMENT BUND

2x WEIR BOX

INTERMEDIATE BUND

Figure 12 Dredge Spoil Disposal Stage 3

Estimated Suspended Solids Concentration of Tail Water
The following assumptions and starting points are adopted in the estimations:
1. 50% of the fines remain within the soil matrix of the fill and hence do not wash out during
the hydraulic filling process; and
2. Fines content of the sands are reported in Section 2.11.3 and are assumed to on average,
range between 5-15% (GALT Geotechnics).
Stage 1
In the first layer it is estimated that approximately 150,000 m3 of sands will be placed in Area A. As the
overflow at the weir box is to be kept low in order to quicken the dewatering of Area A, initially the settling
basin will be the only area for the settling of fines.
The total quantity of fines during this phase is estimated to be about 7,500m3 of which 50% is assumed to
remain within the soil matrix. This means that only about 3,750m3 of fines will settle within the settlement
basin. As the settlement area is approximately 68,000m2, this results in an average layer of about 5-6cm
which technically does not require a management bund at the northern end of the settlement area.
However, as the velocity of the tail water at the weir is relative large, some erosion prevention solution
OMSB Stage 2: DSDMP
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should be adopted. Hence it is therefore good practice to have a management bund at the northern end of
Area C from when the works commence.
In the unlikely event that a higher content of fines are detected at the discharge point during stage 1 of the
works, additional intermediate bunds will be constructed within Area C, to increase the length of the
sedimentation pathway. By placement of intermediate bunds, the sedimentation pathway can be doubled
or even tripled if required.
Stage 2
The second stage requires approximately 400,000 m3 of sands. The bunds surrounding the DMMA have
now been built in accordance with an engineered design and will be able to hold some excess water. As
such the overflow at the weir box can be kept a little higher so that part of Area A will become a settlement
area for fines in addition to Area C.
The total quantity of fines during this phase is estimated to be about 20,000m 3 (5%1) of which 50% is
assumed to remain within the soil matrix and 25% settles at the southern end of the DMMA before it leaves
through the weir box. This means that only about 5,000m3 of fines will settle within the settlement basin.
This adds another 7-8cm on average to Area C.
Stage 3
Similar to Stage 2, the third stage requires another 400,000 m3 of sand. The total quantity of fines during
this phase is estimated to be about 20,000m3 (5%1) of which 50% is assumed to remain within the soil
matrix and 25% assumed to settle at the southern end of the Reclamation Area before it leaves through the
weir box. This means that only about 5,000m3 of fines will settle within the settlement basin. This adds
another 7-8cm on average to Area C bring the total of area C to approximately 14 – 16cm.

2.11.5.

Potential Acid Sulfate Soils

The Sediment Quality Assessment (O2 Marine 2017), identified the presence of Potential Acid Sulfate Soils
(PASS) within the proposed dredge areas. However, the natural acid neutralising capacity (ANC) of the
sediments was found to provide sufficient buffering for any acid-generating processes and the material was
considered unlikely to require treatment (i.e. lime dosing) during onshore placement within the DMMA.
Post-hoc calculations of the O2 Marine (2017) PASS results was undertaken to provide greater confidence
in the natural ANC of the dredge material. This analysis applied the most conservative fineness (safety)
factor of 3.02 to the ANC results and confirmed that the net acidity would remain negative for all PASS
samples, thus indicating that the ASS risk associated with the dredge material is very low.
Onshore Placement of PASS Material
In the event that higher risk PASS material (i.e. material containing a high proportion of clay and silt fines) is
encountered during dredge spoil placement in the DMMA, then this material will be well mixed with
material containing predominantly calcareous materials to ensure that the natural ANC of the marine
sediments is sufficient to buffer any acid generating processes of the higher risk material.
Discharge Water Quality Monitoring and Management
Although O2 Marine (2017) considers that the PASS risk is low, water quality monitoring of the DMMA
waters is proposed to be undertaken prior to discharge to further mitigate the PASS risk. Should the water
quality results at the discharge point indicate that pH readings are less than 6 and/or the TTA (total

2

O2 Marine (2017 previously used the minimum recommended fineness factor of 1.5 to determine net acidity of the dredge material.
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titratable acid) is greater than 40 mg/L, then treatment of the dredge material/tail water mix with dilute
hydrated lime slurry will be carried out at the pumping pit in Area A, prior to the tail water being directed
through the weir box to Area C.
Water quality monitoring at the return water discharge point will then confirm if liming has been successful
in ensuring pH and TTA readings are within acceptable limits. If pH and TTA limits are outside the required
criteria, discharge activities should cease, and additional liming will take place at the pumping pit and/or
within Area C as required to achieve the desired pH (i.e. between pH >6.5 and <8.5).
The dredging contractor should ensure that lime and dosing equipment is readily available to minimise the
risk of any potential dredging downtime.
Further details regarding the specific acidification monitoring and management requirements are provided
as part of the DWQMP in Section 6.2.
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3.

Roles and Responsibilities

The roles and responsibilities for the implementation of the DSDMP are summarised in Table 7.
Table 7 Roles and Responsibilities of Key Personnel
Position

Responsibility

Proponent

•
•
•
•
•
•

Proponent’s Representative

•
•
•
•
•
•
•

Dredging Contractor

•
•
•
•
•

All persons involved in the
project.

•
•
•
•

OMSB Stage 2: DSDMP
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Overall responsibility for implementation of this DSDMP.
Overall responsibility for complying with all relevant legislation, standards and
guidelines.
Ensures dredging activities are conducted in an environment safe for both site
personnel and the public.
Reports on environmental performance for the project to relevant DMAs (i.e.
DoT – Dredging and SoA – Onshore disposal) and to the Key Stakeholders.
Responsible for environmental compliance reporting in accordance with
MSXXX (Condition 4).
Responsible for reporting all environmental non-compliance incidents in
accordance with MSXXX (Condition 6-4).
Complies with the requirements of this DSDMP.
Provides advice on dredging and dredge material management related
environmental issues.
Oversee implementation of environmental controls, monitoring programs,
inspections, audits and management actions in this DSDMP.
Completes compliance reporting requirements.
Responsible for the implementation of the environmental monitoring programs
and inspections.
Prepares environmental monitoring reports.
Provides advice with respect to environmental issues as required.
Prepares and implements an environmental management plan in accordance
with the requirements of this DSDMP.
Implements the management actions of this DSDMP.
Ensures adequate training of all staff within their area of responsibility.
Ensures all equipment is adequately maintained and correctly operated.
Responsible for reporting all environmental incidents to OMSB Environmental
Advisor within 24 hours in accordance with OMSB incident reporting
procedures.
Comply with the requirements of this DSDMP.
Comply with all legal requirements under the approvals documents and
relevant Acts.
Exercise a Duty of Care to the environment at all times.
Report all environmental incidents
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4.

Environmental Factors and Objectives

The key environmental factors and objectives to be managed under this DSDMP have been derived from the Statement of Environmental Principles, Factors and
Objectives (EPA 2016), which outlines objectives aimed at protecting all environments (Themes) including: Sea, Land, Water, Air and People. In consideration of potential
environmental impact pathways associated with the proposed dredging and onshore spoil disposal activities, subsequent project specific Environmental Protection
Outcomes (EPOs) and Management Targets (MTs) were derived for each of these factors and are outlined in Table 8. Ministerial Conditions listed in MSXXX (Appendix A)
are also identified in Table 8, where they correspond with the relevant EPOs.
Other environmental factors for which there are no applicable Ministerial Conditions or project-specific EPOs, but which the proponent has proposed project specific
MTs and associated management and mitigation actions, are identified in Appendix B. It is noted that compliance assessment reporting to the CEO in accordance with
MSXXX, Condition 4, is not required for any of the ‘other environmental factors’ presented Appendix B.
Table 8 Potential environmental impacts and associated project specific Environmental Protection Outcomes and Management Targets.
Environmental
Factor

EPA Objective

Potential Environmental Impact Pathway

Environmental Protection Outcome (EPO)

Management Target

Management
Measures

To protect BCH so that
biological diversity and
ecological integrity are
maintained.

Direct impacts of BCH due to removal of
sediment within the dredge footprint.

No irreversible loss, or serious damage to, BCH
outside of the Zone of High Impact (ZoHI). Refer
to Figure 15.

Dredging operations do not occur
outside the defined dredge footprint.

Table 9

Indirect impacts of benthic communities
and habitats due to increased Total
Suspended Sediment (TSS) levels and
subsequent reduction in available light –
caused by suspended sediments released
into the water column during dredging and
discharge of spoil water.

No irreversible loss, or serious damage to, BCH
outside of the ZoHI. Refer to Figure 15.

No negative change from the baseline
state of BCH outside of the ZoHI and
Zone of Moderate Impact (ZoMI) bestcase scenario. Refer to Figure 15.

Turbidity impacts on benthic habitats
resulting from tail water discharge
operations.

Water quality within the western tributary of
Beadon Creek, during discharge of dredge spoil
return water shall be maintained to at least a
'Moderate Level of Ecological Protection' and will
return to a 'High Level of Ecological Protection'

THEME: SEA
Benthic
Communities
and Habitats
(BCH)
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No negative change from the baseline state of
BCH outside of the ZoHI and Zone of Moderate
Impact (ZoMI) worst-case scenario. Refer to
Figure 15.

Maintain water quality to meet:
•

A High Level of Ecological Protection
at the tail water discharge (Weir box)
and in the western tributary of
Beadon Creek (BCW); and
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Marine
Environmental
Quality

To maintain the quality of
water, sediment and biota so
that environmental values are
protected.

Disturbance of contaminants in sediments
during dredging and tail water discharger
has the potential to deteriorate water
quality and contaminate marine organisms.
Changes to the physico-chemical
properties of the water column as a result
of dredging and tail water discharge.

Marine Fauna

To protect marine fauna so
that biological diversity and
ecological integrity are
maintained.
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within one month following cessation of
discharge.

•

Water quality within the western tributary of
Beadon Creek, during discharge of dredge spoil
return water shall be maintained to at least a
'Moderate Level of Ecological Protection' and will
return to a 'High Level of Ecological Protection'
within one month following cessation of
discharge.

Maintain water quality to meet:
•

•

A High Level of Ecological Protection
in the eastern tributary of Beadon
Creek

There is potential for a hydrocarbon
release into the marine environment from
a vessel spill and or bunkering operations.

Manage vessel bunkering, chemical
storage and spill response to ensure no
adverse impacts to the marine
environment.

Changes to water quality in the vicinity of
the Onslow Salt Seawater intake has the
potential to result in adverse impacts upon
Onslow Salt’s operations.

Maintain water quality to meet a High
Level of Ecological Protection in the
vicinity of Onslow Salt’s seawater intake
(i.e. Beadon Creek East).

Turbidity impacts on marine fauna.

N/A – No EPOs specified for Marine Fauna within
MSXXX.

Table 10

A High Level of Ecological Protection
at the tail water discharge (Weir box)
and in the western tributary of
Beadon Creek (BCW); and
A High Level of Ecological Protection
in the eastern tributary of Beadon
Creek

No reported incidences of marine fauna
injury or death as a result of turbidity
impacts.

Injury or death of marine fauna as a result
of dredge operations.

No reported incidences of marine fauna
injury or death as a result of dredge
operations.

Injury or death of marine fauna due to
vessel movement (strike).

No reported incidences of marine fauna
injury or death as a result of vessel strike.

Introduced Marine Pests (IMP)
translocation from construction or
operational vessels.

No introduction and/or spread of
invasive marine species or diseases.

Table 11
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THEME: LAND
Flora &
Vegetation

To protect flora and vegetation
so that biological diversity and
ecological integrity are
maintained.

Vegetation removal or disturbance for the
pipeline route and/or spoil disposal site.

Translocation of weeds to adjacent areas.
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Clearing of no more than 15.8 ha of native
vegetation within the Project Area.

No unauthorised vegetation clearing.

Table 12

No impact on conservation significant
flora species.
Minimise the potential for translocation
of weeds.
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5.

Management

The potential environmental impacts identified above in Table 8, have been assigned monitoring and management actions to measure compliance against the EPOs3 and
MTs. Management measures for each environmental factor (EPA, 2016) are detailed below.

5.1.

Benthic Communities and Habitats

Management proposed to minimise potential impacts on the environmental factor ‘Benthic Communities and Habitat’ are described in Table 9.
Table 9 Management actions to minimise impacts on Benthic Communities and Habitats.
Environmental Factor

Benthic Communities and Habitats

Activity

Dredging and tail water discharge.

Potential Impacts

Direct loss of benthic communities and habitats due to dredging activities.
Indirect loss of benthic communities and habitats due to increased Total Suspended Sediment (TSS) levels and subsequent reduction in available light – caused by suspended
sediments released into the water column during dredging and discharge of spoil water.

Management Targets
Dredging operations do
not occur outside the
defined dredge footprint.

No negative change from
the baseline state of BCH
outside of the ZoHI and

3

Management Actions
Item

Actions

Environmental Performance
Responsibility

Reporting/Evidence

9.1

Undertake a HAZID risk assessment to
identify potential impacts on benthic
communities and habitats.

Proponent

•

Assessment included in referral
support document.

9.2

Utilise a satellite-based vessel monitoring
system on the dredge to ensure no dredging
occurs outside the planned area.

Contractor

•

Inspection of satellite-based
vessel monitoring system,
Dredge progress reports
submitted to the proponent
throughout dredging.

Implement the Marine Water Quality
Monitoring Program (MWQMP) described in
Section 6.1.

Proponent

9.3

•

•
•

Telemetered monitoring data
(light)
Daily MODIS imagery (Plume

Timing
•

N/A - Completed

Prior to and during
dredge operations.
Weekly throughout
dredging

•

Cessation of dredging and
relocation of dredge; and
Maintenance of tracking system.

Commence at least
eight weeks prior to
starting dredging in
the HAC offshore

•

•

Prior to
commencement of
dredging.

•
•

•

Contingency

•

Implement Tiered Management
Framework (TMF) as described in
Section 6.1.3

EPOs identified in Table 8 are not presented in the following tables as it is assumed that if the MT is achieved then the corresponding EPO will also be achieved.
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ZoMI best-case scenario.
Refer to Figure 15.

•

9.4

Undertake pre-and post-dredging seagrass
surveys to confirm presence/absence of
seagrass within the ZoMI and ZoI.

Proponent

•
•

Seagrass surveys should include use of
towed video survey techniques to cover the
spatial area of the ZoMI and ZoI, with
confirmation diving inspections to be
undertaken at locations where seagrass is
detected. Final survey methods should be
discussed with the WAMSI Dredging Science
Node prior to undertaking the initial predredging survey.

9.5
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OMSB Pty Ltd
17WAU-0008 /R1702034

extent)
MWQMP monthly reports and
final report.

Pre-dredging seagrass survey
report
Post-dredging seagrass survey
report

•

•

•

•

area and continue
until at least two
weeks following
completion of
dredging.
Pre-dredging survey
at least one month
prior to
commencement of
dredging in the HAC
offshore area.
(If seagrass detected
in pre-dredge survey
then undertake
post-dredging
survey within 1 year
following
completion of
dredging.

Daily during
dredging.

•

•

•

•

Continue post-dredging surveys on
an annual basis (Maximum of five
years) as required to identify
evidence of seagrass recovery
within the authorised ZoMI.
Where seagrass has not shown
evidence of recovery within the
authorised ZoMI after 3 years,
consider options for manual
planting or translocation of
material to promote seagrass
connectivity and regeneration.
In the event the water quality
triggers are exceeded at the outer
boundary of the authorised ZoMI,
the pre- and post-dredging seagrass
BCH surveys will consider a variety
of health measures of seagrass BCH
in the areas outside the authorised
ZoMI and ZoHI, which can be used
to provide evidence that this EPO
has or has not been met.
Review MWQMP results to inform
management if required.
Slow or adapt dredge operations to
minimise turbidity outputs

Visual monitoring of dredge related plumes
to ensure they do not extend beyond the
predicted ZoMI for more than three
consecutive days.

Contractor

9.6

Undertake inspection and maintenance of
erosion, sediment control and drainage
structures particularly following heavy or
prolonged rainfall.

Contractor

•

Site ES&H inspection checklist

•

Daily

•

Investigate reasons for erosion
and/or drainage damage and adopt
management measures (e.g.
manage tail water flow rates).

9.7

Ensure no unplanned alterations are made
to existing on-site drainage infrastructure

Contractor

•

Site ES&H inspection checklist

•

For the duration of
tail water discharge.

•

Investigate reasons for erosion or
drainage damage and adopt
management measures (e.g.
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Completed plume sketch
proforma

•

that could lead to potential water quality
impacts off site.

Maintain water quality to
meet:
•

•

A High Level of
Ecological Protection
at the tail water
discharge (Weir box)
and in the western
tributary of Beadon
Creek (BCW); and
A High Level of
Ecological Protection
in the eastern
tributary of Beadon
Creek

OMSB Stage 2: DSDMP
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manage tail water flow rates).

9.8

Install scour protection measures such as
gabions where scouring is likely to occur on
containment bunds.

Contractor

•

Site ES&H inspection checklist

9.9

Use suitable dredging plant and equipment
to minimise turbidity, including well
maintained floating pipelines to minimise
leakage of turbid water during pumping of
material to the DMMA.

Contractor

•
•

Pre-mobilisation equipment
checklist
Equipment maintenance
schedule/documentation

Implement the Discharge Water Quality
Monitoring Program (DWQMP) described in
Section 6.2.

Proponent

•
•

Telemetered monitoring data
Monthly reporting

9.10

•

For the duration of
dredging.

•

Investigate reasons for erosion or
drainage damage and adopt
management measures (e.g.
manage tail water flow rates).

•

Prior to
commencement of
dredging.

•

Dredge operations not to
commence prior to document
approval.

•

For the duration of
DMMA tail water
discharge.

•

Implement TMF as described in
Section 6.2.3.
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5.2.

Marine Environmental Quality

Management proposed to minimise potential impacts on the environmental factor ‘Marine Environmental Quality’ are described in Table 10.
Table 10 Management actions to minimise impacts on Marine Environmental Quality.
Environmental Factor

Marine Environmental Quality

Activity

Dredging and tail water discharge

Potential Impacts

Water quality (physico-chemical and contamination) in the marine environment and Beadon Creek may be adversely impacted by dredge operations and tail water discharge.

Management Targets
Maintain water quality to
meet:
•

•

A High Level of
Ecological Protection at
the tail water discharge
(Weir box) and in the
western tributary of
Beadon Creek (BCW);
and
A High Level of
Ecological Protection in
the eastern tributary of
Beadon Creek

Manage vessel bunkering,
chemical storage and spill
response to ensure no
adverse impacts to the
marine environment.
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Management Actions
Item

Actions

Environmental Performance
Responsibility

Reporting/Evidence

10.1

Undertake a sediment contamination investigation prior to
dredge operations.

Proponent

•

Assessment included
in referral support
document.

10.2

Implement the DWQMP described in Section 6.2.

Proponent

•

Telemetered
monitoring data
Monthly reporting

•
10.3

Conduct inspections of all dredge equipment and pipelines
including land based) to check for leaks or damage.

Contractor

•

Vessel and Site ES&H
inspection checklist

Timing

Contingency

•

Prior to
commencement
of dredging.

•

Completed

•

For the duration
of DMMA tail
water discharge.

•

Implement TMF as
described in Section 6.2.3.

•

Daily throughout
dredging

•

Cease discharge if
significant spillage or
damage noted;
Activate spill response
actions (control drainage,
clean up) as required; and
Implement
recommendations from
incident investigations.

•

•

10.4

Develop a bunkering procedural document.

Contractor

•

Vessel management
procedure

•

Prior to
commencement
of dredging.

•

Dredge operations not to
commence prior to
development and
proponent approval of
vessel management
procedures.
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10.5

Undertake vessel maintenance and bunkering in accordance
with dredging contractors approved vessel management
systems.

Contractor

•

Vessel management
procedure

10.6

Industry standard hydrocarbon management practices
including Shipboard Oil Pollution Emergency Plan (SOPEP) to be
implemented.

Contractor

•

Vessel management
procedure

10.7

All equipment shall be designed and operated to prevent spills
and leaks through the provision of in-built safeguards including,
but not limited to, relief valves, overflow protection, and
automatic and manual shut-down systems.

Contractor

•

Vessel and Site ES&H
inspection checklist
Vessel management
procedure

Hydrocarbons (including hydrocarbon wastes) shall be stored in
accordance with AS1940-2004.

Contractor

10.8

•

•
•

10.9
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The proponent is to be notified immediately in the event of a
hydrocarbon spill of any volume.

Contractor

•

Vessel and Site ES&H
inspection checklist
Vessel management
procedure

Verbal
communication

•

For the duration
of dredging.

•

Vessel management
systems to be reviewed
and refined (if required) in
the event of an identified
procedural breach or
hydrocarbon spill.

•

For the duration
of dredging.

•

Dredge operations not to
commence prior to
development and approval
of vessel management
procedures.

•

Weekly
inspection
checklist.
For the duration
of dredging.

•

Rectify any equipment that
is damaged or missing as
soon as practicable.
Dredge operations not to
commence prior to
development and approval
of vessel management
procedures.

Weekly
inspection
checklist.
For the duration
of dredging.

•

Immediately
after the event
(as soon as it is
safe to do so).

•

•

•
•

•

•

•

Rectify any hydrocarbons
or waste that are not
stored correctly as soon as
practicable.
Dredge operations not to
commence prior to
development and approval
of vessel management
procedures.
Dredge operations to cease
until spill investigation is
complete, and or
Proponent has given
authority to proceed.
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Maintain water quality to
meet a High Level of
Ecological Protection in the
vicinity of Onslow Salt’s
seawater intake (i.e.
Beadon Creek East).
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10.10

An incident report is to be submitted in the event of a
hydrocarbon spill of any volume.

Contractor

•

Incident report

10.12

Store and segregate chemicals as directed on labels and
maintain MSDS for each chemical.

Contractor

•

Vessel and Site ES&H
inspection checklist

10.13

Provide and maintain spill response equipment adequate for
the size of vessel and activity.

Contractor

•

Vessel ES&H
inspection checklist

10.14

Implement the DWQMP described in Section 6.2.

Proponent

•

Telemetered
monitoring data
Monthly reporting

•

•

Within 24 hours
of the incident.

•

Dredge operations to cease
until spill investigation is
complete, and or
Proponent has given
authority to proceed.

•

Weekly
throughout
dredging

•

Any item not compliant
during inspection will be
rectified prior to follow up
inspection (typically one
week).

•

Weekly
throughout
dredging

•

Any item not compliant
during inspection will be
rectified prior to follow up
inspection (typically one
week).

•

For the duration
of DMMA tail
water discharge.

•

Implement TMF as
described in Section 6.2.3.
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5.3.

Marine Fauna

Management proposed to minimise potential impacts on the environmental factor ‘Marina Fauna’ are described in Table 11.
Table 11 Management actions to minimise impacts on Marine Fauna.
Environmental Factor

Marine Fauna

Activity

Dredge and tail water discharge

Potential Impacts

Marine fauna may be disturbed, injured or killed by dredge related activities.

Management Targets
No reported incidences of
marine fauna injury or
death as a result of
turbidity impacts.

Management Actions
Item
11.1

Actions
Visual monitoring of dredge related plumes to ensure they
do not extend beyond the predicted ZoMI and ZoHI* for
more than three consecutive days.

Environmental Performance
Responsibility

Reporting/Evidence

Contractor

•

Plume sketch proforma

Proponent

•

Telemetered
monitoring data (light)
Daily MODIS imagery
(Plume extent)
MWQMP monthly
reports and final report.

Implement the MWQMP described in Section 6.1.

•
•

11.3

Implement the DWQMP described in Section 6.2.

Proponent

•

•

Telemetered
monitoring data
Monthly contaminant
sampling
Monthly reporting

•

Daily dredge logs.

•

OMSB Stage 2: DSDMP
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Contingency

•

Daily during
dredging.

•

Slow or adapt dredge
operations to minimise
turbidity outputs

•

Commence at
least eight weeks
prior to starting
dredging in the
HAC offshore area
and continue until
at least two
weeks following
completion of
dredging.
For the duration
of DMMA tail
water discharge.

•

Implement TWQMF as
described in Section 6.1.3.

•

Implement TWQMF as
described in Section 6.2.3.

Each occasion,
prior to activating
cutter head.

•

Dredge operations not to
commence unless a soft start
procedure has been
implemented.

* Dredge Plume Visual Monitoring Proforma to be provided
by Proponent.
11.2

No reported incidences of
marine fauna injury or
death as a result of

Timing

11.4

Implement a soft start procedure prior to activating cutter
head operations.

Contractor

•

•
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dredge operations.

11.5

All project vessels are to have at least one crew member
trained as a Marine Fauna Observer (MFO) on board at all
times.

Contractor

•

Training certificate.

•

Prior to
commencement
of dredging.

•

Dredge operations not to
commence unless at least
one crew member is a trained
MFO.

11.6

MFO logs to be complete during all dredge operations.

Contractor

•

MFO logs.

•

Daily whilst
dredge operations
are occurring.

•

Investigate why MFO logs
were not complete, and
ensure adequate staff and
resources are in place to fulfil
requirement.

11.7

Dredge operations are to cease if:

Contractor

•
•

MFO logs,
Daily dredge logs.

•

For the duration
of dredging.

•

Investigate why dredge
operations were not ceased
and apply required correction
actions.

•

As required.

•

Investigate fauna death and
apply required corrective
actions and or modifications
to dredge operations.

•

Continuous
throughout vessel
operations.

•

Investigate why vessel was
recorded in excess for the
defined speed limit and
amend vessel operations and
activities as appropriate.

•

Prior to
commencement
of dredging.

•

Dredge operations not to
commence unless at least
one crew member is a trained
MFO.

•

Prior to dredge
entering
Australian Waters
or moving from
one Australian
port to the Port of
Ashburton.

•

Vessel are not to mobilise to
Onslow without approved
IMP documentation.

-

No reported incidences of
marine fauna injury or
death as a result of vessel
strike.

Manage vessel activities
to prevent the
introduction of
Introduced Marine Pests
into and within State
waters.
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Whales or dugongs are observed within 100 m of
the dredge vessel
Dolphins, sawfish or turtles are observed and at
risk within 50 m of the dredge vessel.

11.8

Incident report to be complete if any marine mega fauna
(whale, dugong, sawfish, turtle or dolphin) remains are
observed within the spoil disposal site.

Contractor

•

Site ES&H inspection
checklist.

11.9

All construction vessels to operate at a speed under 10 knots
at all times during the project.

Contractor

•
•

Vessel GPS monitoring
system
DoT harbour master
regulation and
monitoring.

11.10

All project vessels are to have at least one crew member
trained as a MFO on board at all times.

Contractor

•

Training certificate.

11.11

All relevant vessels should comply with Commonwealth
Department of Agriculture and Water Resources – Australian
Ballast Water Management Requirements, the National
Biofouling Management Guidelines for commercial vessels.

Contractor

•

Vessel management
procedures.
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11.11
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All vessels that mobilise to the Port of Onslow to undertake /
support dredging are required to complete the WA DoF’s
‘Vessel Check’ risk assessment
(https://vesselcheck.fish.wa.gov.au)

Contractor

•

A copy of the Vessel
Check report is to be
submitted to PPA for
assessment along with
any supporting
documentation
including antifoul
certificates and
inspection reports.

•

Prior to dredge
entering
Australian Waters
or moving from
one Australian
port to the Port of
Ashburton.

•

Vessel are not to mobilise to
Onslow without approved
IMP documentation.
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5.4.

Flora and Vegetation

Management proposed to minimise potential impacts on the environmental factor ‘Flora and Vegetation’ are described in Table 12.
Table 12 Management actions to minimise impacts on Flora and Vegetation
Environmental Factor

Flora and Vegetation

Activity

Construction of spoil disposal site and pipe corridor.

Potential Impacts

There is potential to impact natural flora and vegetation when constructing the spoil disposal site and dredge pipe corridor.

Management Targets
No unauthorised
vegetation clearing.

Management Actions
Item

Actions

Environmental Performance
Responsibility

Reporting/Evidence

12.1

Demarcate approved clearing area prior to commencing any
construction works.

Contractor

•
•

Site ES&H checklist
Photographic record

12.2

Undertake inspection to ensure no flora or vegetation outside
the approved permit is cleared or damaged.

Contractor

•

Site ES&H checklist

Timing

Contingency

•

Prior to
clearing
activities.

•

Flora and vegetation clearing
not to commence prior to clear
demarcation of approved
clearing area.

•

Throughout
construction

•

Flora and vegetation clearing
not to commence prior to clear
demarcation of approved
clearing area.
Report damage or clearing of
any flora or vegetation outside
the approved area to the
Proponent.
Proponent to report any
unapproved clearing to DWER.

•

•

Minimise the potential for
translocation of weeds
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12.3

Develop and maintain a weed register

Proponent

•

Weed register

•

Prior to
clearing.

•

N/A

12.4

Undertake weed inspections

Contractor

•

Site ES&H checklist

•

Prior to
clearing and
monthly during
construction

•

Implement appropriate weed
control measures as required.

12.5

Include identification of environmental weeds on site
induction process.

Contractor

•

Staff and Contractor
inductions

•

As required.

•

Update inductions as required.
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No impact on
conservation significant
flora species

12.6

Clear demarcation of the known location of the Priority 3
species Stackhousia clementii, with an appropriate buffer and
signage along the Samphire Shrubland – Beach vegetation
type in which the species is present.

Contractor

•
•

Site ES&H checklist
Photographic record

Contractor

•

Staff and Contractor
inductions

•

Prior to
clearing
activities.

•

Flora and vegetation clearing
not to commence prior to clear
demarcation of approved
clearing area.

•

As required.

•

Update inductions as required.

Location and photo of individual plant in the Project area is
provided in Figure 13.
12.7

Include information of conservation significant flora species
and habitat in the site induction process.

P3 Location
Latitude: 21.654105
Longitude: 115.121764

Figure 13 Location of the Priority 3 Species, Stackhousia clementii, located adjacent to the pipeline route corridor
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6.

Monitoring
6.1.

6.1.1.

Marine Water Quality Monitoring Program
Monitoring Rationale

The MWQMP should be implemented prior to, during and post dredging of the HAC offshore areas to
ensure that the EPOs and MTs for subtidal BCH in this area are achieved. The monitoring approach is based
on:
•
•

6.1.2.

Real-time telemetered monitoring of light conditions at the seabed within the ZoMI and at the
boundary of the ZoI/ZoMI and at nominated reference locations; and
Twice daily assessment of dredge plume extent based on the MODIS imagery acquisition and
analysis of total suspended sediment (TSS) concentration at the surface and derived light
availability at the seabed.

Environmental Protection Outcomes, Management Targets and Trigger Levels

The EPOs, MTs and trigger levels to be applied for protection of subtidal BCH during dredging of the HAC
offshore areas (i.e. beyond the training wall) are presented in Table 13.
Trigger levels to achieve the EPOs and MTs were developed in consideration of the latest available
information from the WAMSI Dredging Science Node for the protection of seagrass (Halophila sp.) BCH
(WAMSI 2017). It is noted that seagrass BCH monitoring is not proposed during dredging4. However, the
trigger levels provided in Table 13 involve in-situ measurement of daily light intensity, which has been
determined by WAMSI (2017) to provide an appropriate proxy measurement for seagrass health.
Plume extent (i.e. MODIS imagery analysis) should also be used to inform dredge management, however no
specific trigger levels are proposed.

4

Table 9, Management action 9.5 requires pre- and post-dredging seagrass surveys to be undertaken to confirm presence/absence of seagrass and
subsequently assess the effectiveness of the during-dredging daily light intensity trigger levels in protecting seagrass BCH to achieve the EPOs and
MTs.
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Table 13 Environmental Protection Outcomes, Management Targets and Trigger Levels for protection of BCH from dredging
related impacts
Monitoring Location: ZoMI (East/West)

Monitoring Location: ZoMI/ZoI Boundary (East/West)

Monitoring sites located on ZoMI/ZoI best-case predicted impact
boundary

Monitoring sites located on ZoMI/ZoI worst-case predicted
impact boundary

Management
Target:

Trigger Level 1
For any period of 5 or more consecutive days:

No negative
change from
baseline state
on seagrass
BCH

-

Mean daily light intensity should not be <0.9
mol/m2/day; AND
Median daily light intensity of an impact site
should not be <20th percentile of reference
sites.

OR

Management
Target:
Early warning
for no
negative
change from
baseline state
on seagrass
BCH

Trigger Level 2
For any period of 3 or more consecutive
days:
-

Mean daily light intensity should not be
<0.9 mol/m2/day; AND
Median daily light intensity of an
impact site should not be <20th
percentile of reference sites.

For any 2-week (14-day) period:
-

-

Mean daily light intensity (calculated as a
rolling 2-week average) should be >0.9
mol/m2/day; AND
Median daily light intensity of an impact site
(calculated as rolling 2-week median) should
be >20th percentile of reference sites.

Environmental
Protection
Outcome:

Trigger Level 2

Recoverable
Impact on
Seagrass BCH

-

For any period of 10 or more consecutive days:

-

Mean daily light intensity should not be <0.9
mol/m2/day; AND
Median daily light intensity of an impact site
should not be <20th percentile of reference
sites.

Environmental
Protection
Outcome:
No negative
change from
baseline state
on seagrass
BCH

Trigger Level 3
For any period of 5 or more consecutive
days:
-

OR

OR

For any 2-week (14-day) period:

For any 2-week (14-day) period:

-

-

-

6.1.3.

Mean daily light intensity should not be
<0.9 mol/m2/day; AND
Median daily light intensity of an
impact site should not be <20th
percentile of reference sites.

Mean daily light intensity (calculated as a
rolling 2-week average) should be >0.9
mol/m2/day; AND
Median daily light intensity of an impact site
(calculated as rolling 2-week median) should
be >5th percentile of reference sites.

-

Mean daily light intensity (calculated as
a rolling 2-week average) should be
>0.9 mol/m2/day; AND
Median daily light intensity of an
impact site (calculated as rolling 2week median) should be >20th
percentile of reference sites.

Tiered Management Framework

A MWQMP Tiered Management Framework (TMF) has been developed based on monitoring and reporting
against the three trigger levels presented in Table 13 to ensure EPOs and MTs for protection of seagrass
BCH are achieved during dredging of the HAC offshore area. The TMF presented in Figure 14 will be
implemented by the Proponent/Contractor.
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Figure 14 Marine Water Quality Monitoring Program - Tiered Management Framework
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6.1.4.

Monitoring Locations & Frequency

The four indicative MWQMP monitoring locations described in Table 14 and presented in Figure 15 are
proposed to be monitored real-time during dredging of the HAC offshore areas. Monitoring locations are
indicative only and are based on the predicted extent of ZoMI/ZoI zones. However, final monitoring
locations will be selected based, ideally on where seagrass BCH is observed during the required predredging BCH survey (Refer to Table 9; Management Item 9.5) in close proximity of the indicative
monitoring locations (e.g. within 100m of the impact zone boundaries).
Monitoring should commence at least eight weeks prior to starting dredging in the HAC offshore area and
continue until at least two weeks following completion of dredging.
Table 14 Indicative MWQMP Monitoring Locations
Site Name

Location

EPO

MT

Latitude

ZoMI/ZoI Boundary - East

Impact

No negative change

Early warning

ZoMI - East

Impact

Recoverable impact

No negative change

Ref - East

Reference

N/A

N/A

ZoMI/ZoI Boundary - West

Impact

No negative change

Early warning

TBA – Dependent on where
seagrass BCH is detected during
pre-dredging surveys. Indicative
monitoring locations are shown on
Figure 15.

ZoMI - West

Impact

Recoverable impact

No negative change

Ref - West

Reference

N/A

N/A

6.1.5.

Longitude

Parameters and Procedures

Light Intensity
Light quantity and quality5 will be measured every 30 minutes at each of the monitoring locations
presented in Table 14. At all locations, light data will be collected using in situ water quality loggers with
telemetry capability. Logging systems will be located approximately 0.5 m above the seabed on a steel
frame at each specified monitoring location.
Data will be downloaded daily using the telemetry system deployed with the logger. Loggers will be
calibrated during regular maintenance and in accordance with manufacturer specifications to ensure
accurate datasets are acquired.
Plume Extent (TSS) & Light Availability
Total suspended solids will be measured twice daily via MODIS imagery acquisition and analysis to define
plume extent and inform the spatial extent of any exceedance of the light thresholds that are reported at
the in-situ impact monitoring locations.
Assessment of TSS plume extent in relation to the designated light thresholds will be based on the preexisting relationship established for inshore Pilbara waters and presented in Strydom et al. (2017).
Replicate surface water samples should be collected at each monitoring location during MWQMS
maintenance to allow for calibration with MODIS imagery analysis.

5

Although light quality information is not required for assessment against EPOs and MTs, light quality measured during dredging provides valuable
information for the WAMSI Dredging Science Node to improve the science and understanding of potential impacts to seagrass BCH as a result of
decreased light quality during dredging.
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Figure 15 Indicative MWQMP Monitoring Locations
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6.1.6.

Data analysis

Water quality (light) will be collected continuously (i.e. at least every 30 minutes) throughout monitoring
period and will be used to provide early warning of potential water quality deterioration at each of the
monitoring sites. The likelihood of a link between dredging and water quality decline will be assessed in
terms of the following factors:
•
•
•
•
•

6.2.
6.2.1.

Correct instrument function and operation;
Locations of and status of dredging activities in relation to the site(s) at the time of the exceedance;
Hydrodynamic conditions, for example wind, tide, wave and swell state at the time of the
exceedance;
Effects of an extreme weather event in the region; and
Spatial extent of water quality decline at the time of exceedance based on review of daily plume
extent (i.e. MODIS imagery analysis).

Discharge Water Quality Monitoring Program
Monitoring Rationale

The DWQMP should be implemented prior to, during and post tail water discharge from the DMMA to
ensure that the EPOs and MTs for protection of marine environmental quality and intertidal BCH in Beadon
Creek are achieved and potential acidification in the DMMA is managed. The monitoring approach is based
on:
•

•
•

Real-time telemetered monitoring of water quality (Turbidity, pH, Salinity, Temperature and
Dissolved Oxygen) at:
o One location within the DMMA, prior to discharge (DSC);
o One location within the receiving environment, downstream from the discharge location
(i.e. Beadon Creek East - BCW); and
o One reference location within Beadon Creek, away from the influence of dredging and
dewatering activities (i.e. Beadon Creek West - BCE).
Weekly sample collection for analysis of Total Titratable Acidity (TTA) within the DMMA prior to
discharge; and
Monthly water quality sampling for dissolved metals and Tributyltin (TBT) at the DMMA tail water
discharge point (DSC)6.

EPOs, MTs and associated trigger levels were developed assuming the potential for a temporary, localised
reduction in marine environmental quality in the immediate vicinity of the tail water discharge. Trigger
levels were also developed for management of potential acidification in the DMMA.

6.2.2.

Environmental Protection Outcomes, Management Targets and Trigger Levels

The EPOs, MTs and trigger levels to be applied for protection of marine environmental quality, intertidal
BCH and management of acidification during tail water discharge from the DMMA are presented in Table
15.

6.2.3.

Tiered Management Framework

A DWQMP TMF has been developed based on monitoring and reporting against the three trigger levels
presented in Table 15 to ensure EPOs and MTs for protection of marine environmental quality and
intertidal BCH are achieved during tail water discharge operations from the DMMA to Beadon Creek. A TMF

6

Where exceedance is reported at DSC, then monitoring should also commence at other monitoring locations (i.e. BCW and BCE).
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is provided for both physicochemical and contaminant monitoring and management and acidification
monitoring and management. These will be implemented by the Proponent/Contractor and are presented
in Figure 16 and Figure 17 respectively.
Table 15 Environmental Protection Outcomes, Management Targets and Trigger Levels for protection of marine environmental
quality and intertidal BCH from potential tail water discharge impacts
Monitoring Location: DMMA Discharge (DSC)

Monitoring Location: Beadon Creek West (BCW)

Located at the tail water discharge location within the DMMA,
prior to discharge

Located in the Western Tributary of Beadon Creek

Early warning:
High Level of
Ecological
Protection

Trigger Level 1

Management
Target:

Physico-chemical*
Turbidity: Median

<80th

percentile of reference

Temperature: Median >20th percentile and
<80th percentile of reference
>20th

Salinity: Median
percentile and
percentile of reference
>20th

pH: Median
percentile and
percentile of reference

High Level of
Ecological
Protection#

Trigger Level 2
Physico-chemical*
Turbidity: Median <80th percentile of
reference
Temperature: Median >20th percentile and
<80th percentile of reference

<80th

Salinity: Median >20th percentile and <80th
percentile of reference

<80th

pH: Median >20th percentile and <80th
percentile of reference

Dissolved Oxygen = >70% Saturation

Dissolved Oxygen = >70% Saturation
Contaminants (As Required – Refer to Figure
16)

Contaminants
Dissolved metals: 99% Species Protection Level
(SPL)

Dissolved metals: 99% Species Protection
Level (SPL)

TBT: 99% SPL

TBT: 99% SPL
Acidification (As Required – Refer to Figure
17)

Acidification
pH: >6.5

pH: >6.5
Management
Target:
Moderate Level
of Ecological
Protection

Trigger Level 2

Environmental
Protection
Outcome:

Physico-chemical*
Turbidity: Median

<95th

percentile of reference

Temperature: Median >5th percentile and <95th
percentile of reference
Salinity: Median >5th percentile and <95th
percentile of reference
>5th

pH: Median
of reference

percentile and

<95th

Dissolved Oxygen = >60% Saturation

percentile

Moderate Level
of Ecological
Protection^

Trigger Level 3
Physico-chemical*
Turbidity: Median <95th percentile of
reference
Temperature: Median >5th percentile and
<95th percentile of reference
Salinity: Median >5th percentile and <95th
percentile of reference
pH: Median >5th percentile and <95th
percentile of reference
Dissolved Oxygen = >60% Saturation

Dissolved metals: 95% SPL

Contaminants (As Required – Refer to Figure
16)

TBT: 95% SPL

Dissolved metals: 95% SPL

Contaminants

TBT: 95% SPL
Acidification
pH = >6

Acidification (As Required – Refer to Figure
17)

TTA = <40 mg/L

pH = >6

* Medians calculated based on a rolling 14-day period.
# The Management Target for maintenance of industrial water supply (Table 10; Item 10.4) is considered to be met within a High Level of Ecological Protection.
^ The EPO for a Moderate Level of Ecological Protection at BCW only applies during discharge. The location should return to a High Level of Ecological Protection within
one month following cessation of discharge.

OMSB Stage 2: DSDMP
OMSB Pty Ltd
17WAU-0008 /R1702034

Page 49

Figure 16 DWQMP TMF – Physico-chemical and Contaminants
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Figure 17 DWQMP TMF – Acidification
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6.2.4.

Monitoring Locations & Frequency

The three indicative DWQMP monitoring locations described in Table 16 and presented in Figure 18 are
proposed to be monitored real-time during tail water discharge operations. Monitoring locations presented
in Figure 18 are indicative only and will be subject to safe navigation within Beadon Creek and final
discharge location in the DMMA.
Table 16 Indicative DWQMP Monitoring Locations
Site Name

Location

EPO

MT

Latitude

Longitude

Discharge (DSC)

Impact

N/A

Moderate Level of
Ecological Protection

21°39'44.15"S

115° 7'7.22"E

Beadon Creek West
(BCW)

Impact

Moderate Level of
Ecological Protection

High Level of
Ecological Protection

21°39'9.20"S

115° 7'40.16"E

Beadon Creek East
(BCE)

Reference

N/A

High Level of
Ecological Protection

21°39'17.47"S

115° 8'10.71"E

Commence discharge water quality monitoring in the receiving environment locations (i.e. BCE & BCW) one
month prior to commencement of tail water discharge from the DMMA and continue until at least one
month following completion of tail water discharge from the DMMA.
Commence acidification monitoring and surface water sampling for laboratory analysis of TTA, dissolved
metals and TBT in the DMMA as soon as sufficient water level is achieved to facilitate monitoring and
continue until tail water discharge from the DMMA is completed.
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N
Temporary HEPA/MEPA
Boundary
BCW

Beadon Creek
Western Tributary

BCE
(Ref)

DMMA
DSC

Tail Water Discharge
Options

Figure 18 Indicative DWQMP Monitoring Locations
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6.2.5.

Parameters and Procedures

Physico-chemical parameters
Turbidity, temperature, salinity, pH and dissolved oxygen will be measured every 30 minutes at each of the
monitoring locations presented in Table 16. At all locations, water quality data will be collected using in situ
water quality loggers with telemetry capability (Water Quality Monitoring Systems - WQMS). In Beadon
Creek, each WQMS will be located approximately 0.5 m above the seabed on a steel frame at each
specified monitoring location. At the tail water discharge location, the WQMS will be installed to measure
water quality immediately prior to (i.e. within 50m) discharge via the weir box.
Data will be downloaded daily using the telemetry system deployed with the logger. Loggers will be
calibrated during regular maintenance surveys and in accordance with manufacturer specifications to
ensure accurate datasets are acquired.
Dissolved Metals & TBT
Surface water samples will be collected monthly at the tail water discharge monitoring location for
laboratory analysis of dissolved metals (As, Cd, Cr, Cu, Pb, Hg, Ni, Se, Zn) and TBT.
Acidification
As part of the physico-chemical monitoring described above, pH will be measured every 30 minutes in the
DMMA prior to discharge (i.e. DSC). Water quality data will be collected using in situ water quality loggers
with telemetry capability (Water Quality Monitoring Systems - WQMS). At the tail water discharge location,
the WQMS will be installed to measure water quality immediately prior to (i.e. within 50m) discharge via
the weir box.
Data will be downloaded daily using the telemetry system deployed with the logger. Loggers will be
calibrated monthly to ensure accurate datasets are acquired.
Surface water samples will be collected on a weekly basis at the tail water discharge monitoring location for
laboratory analysis of Total Titratable Acidity (TTA).

6.2.6.

Data analysis

Physico-chemical water quality parameters will be measured continuously throughout monitoring period
and will be used to provide early warning of potential water quality deterioration at each of the monitoring
sites. The likelihood of a link between tail water discharge and water quality decline in Beadon Creek will be
assessed in terms of the following factors:
•
•
•
•
•

Correct instrument function and operation;
Status of discharging and dredging activities at the time of, and leading up to the exceedance;
Water quality conditions at the tail water discharge point;
Hydrodynamic conditions in Beadon Creek, for example wind and tide at the time of the
exceedance; and
Effects of an extreme weather event in the region.
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7.

Reporting
7.1.

Compliance Reporting

A summary of the compliance reporting requirements to be prepared by the Proponent, as defined within
MSXXX, Condition 4 and Condition 6 is provided in Table 17.
Table 17 Compliance reporting requirements in accordance with MSXXX
Name of Report

Content

Compliance
Assessment Plan

Frequency of compliance reporting

(Condition 4 -1 & 4-2)

Planned retention of compliance assessments

Approach and timing of compliance assessments

Timeframe

Recipient

Prior to implementation
of the Proposal

CEO7

Within 15 Months from
Date of Issue of MSXXX
and annually thereafter
(as required)

CEO

Method for reporting potential non-compliances and corrective
actions taken
Table of contents for compliance assessment reports
Description of how compliance assessment reports will be made
public available
Compliance
Assessment Reports
(Condition 4-6 & 6-5)

Statement of compliance with ministerial conditions
Identification any potential non-compliances and description of
corrective and preventative actions taken
Identification of any proposed changes to the Compliance
Assessment Plan
Presentation, analysis and interpretation of all monitoring data
to demonstrate compliance, including:
-

BCH survey data
MWQMP data
DWQMP data

An assessment of the effectiveness of monitoring, management
and contingency measures implemented to ensure compliance
Non-compliance
Notification
(Condition 6-4 (3))

Identify which EPO has not been achieved

Within 24 hours of
determining that any
EPO has not been
achieved

CEO

Non-compliance
Summary Report
(Condition 6-4 (4))

Identify which EPO has not been achieved

Within 7 days of
determining that any
EPO has not been
achieved

Minister for
Environment

Within 30 days of
determining that any
EPO has not been
achieved

CEO

Within 6 months
following the
completion of dredging.

CEO

Detail the monitoring results that led to determination that the
EPO was not being achieved
Describe the investigation being undertaken into the cause of
the EPO not being achieved
Identify any corrective or contingency management actions
proposed to be implemented or being implemented

Non-compliance
Investigation Report
(Condition 6-4 (5))

Identify which EPO has not been achieved

Close-out Report

Statement of compliance with the requirements of MSXXX.

(Condition 6-6)

Comparison of the actual and predicted dredge related
pressures and resultant environmental impacts and effects.

Detail the findings the investigation that was or is currently
being, undertaken into the cause of the EPO not being achieved

CEO - Chief Executive Officer of the Department of the Public Service of the State responsible for administration of Section 48 of
the Environmental Protection Act 1986, or his delegate.
7
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7.2.

Additional Reports

A summary of the additional reports that are expected to inform compliance reporting commitments
(Section 7.1) and demonstrate that other Proponent Management Targets (Refer to Appendix B) have been
met, are listed in Table 18.
Table 18 Reporting requirements during dredging and dredge spoil disposal.
Name of Report

Content

Timeframe

Responsibility

Recipient

Plume Sketches

Illustration and observation of dredge plume
extent.

Daily whilst dredge
operating.

Contractor

Proponent

Benthic Habitat Predredging Survey
Report

Results and discussion of pre-dredge benthic
habitat survey. Recommendations for suitable
MWQMP monitoring locations.

Prior to commencement
of dredging.

Proponent

DWER

Benthic Habitat Postdredging Survey
Report

Results and discussion of post-dredge benthic
habitat survey. Describe whether or not BCH is
present within the authorised ZoMI.

Within one-year
following completion of
dredging.

Proponent

DWER

Marine Water Quality
Monitoring Report

Monthly summary of light data and MODIS
imagery analysis to provide a status of water
quality health relative to the EPOs and MTs.

Monthly.

Proponent

DWER

Discharge Water
Quality Monitoring
Report

Monthly summary of water quality monitoring
data to provide a status of water quality health
relative to the EPOs and MTs.

Monthly.

Proponent

DWER

IMP Risk Assessment

Department of Fisheries ‘Vessel check risk
assessment’, copy of Vessel Check report,
supporting documentation including antifoul
certificates and inspection reports.

Within 72 hours of
inspection.

Contractor

Proponent

Final report within onemonth following
cessation of dredging the
HAC offshore areas.
Final report within onemonth following
following cessation of
tail water discharge.

DoT
DoF

Statement from lead inspector on marine pest
status of the vessel.
Vessel Quarantine
Report

Checklist of vessel components checked during
vessel inspection.
Statement from lead inspector.

Within 14 days of
inspection or risk
assessment.

Contractor

DoT
DoF

DMMA Preconstruction PASS
Investigation Report

Results and discussion of pre-construction PASS
soil investigation. Recommendations for
ground disturbance procedures to be included
in the DMDS if required.

Prior to commencement
of ground disturbance
works.

Proponent

DMMA Postconstruction PASS
Investigation Report

Results and discussion of post-construction
PASS soil investigation. Recommendations for
treatment/remediation if required.

Following completion of
dredge spoil placement
and dewatering.

Proponent
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7.3.

Daily Inspections/Checklists

Below is a list of required daily environmental inspection/checklists that are to be submitted to verify ES&H
compliance. Note the list below is the minimum requirement, the contractor may wish to undertake
additional inspections/checklists to demonstrate compliance.
•
•
•
•

Site ES&H inspection – (e.g. dredge pipe integrity, erosion, bund integrity, dust, drainage, site
boundaries, waste management).
Vessel ES&H inspection – (e.g. equipment inspection, navigation equipment systems, speed, MFO
personnel, waste management, chemical storage, spill kits).
Dredge operation log – (e.g. operations times, types of operations, soft start times, GPS
positioning, dredge volumes).
MFO Logs – (e.g. dredge operation time, MFO name, fauna species, distance from vessel,
management response).
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8.

Review

This DSDMP should be reviewed on an as required basis. It is considered that review and revision should at
least occur in response to the following circumstances:
•
•
•
•

To address any conditions imposed by relevant decision-making authorities (i.e. DWER, DoT, SoA);
New information relating to potential environmental impacts comes to hand;
Finalisation of Dredge Spoil Disposal Strategy; and
Significant changes to dredging or spoil disposal methodology.

Upon review of the DSDMP, the document will be revised where appropriate and the revision status of the
document will be updated as required.
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Appendix B Other Environmental Factors
Environmental referral of the OMSB Stage 2: Capital Dredging Proposal to the EPA included proposed management for several ‘other environmental factors’ that were
not considered by the EPA to be key environmental factors. The proposed management and mitigation strategies proposed for these factors is summarised in Table B-1
(Coastal Processes), Table B-2 (Terrestrial Environmental Quality), Table B-3 (Terrestrial Fauna), Table B-4 (Hydrological Processes), Table B-5 (Air Quality), Table B-6
(Social Surrounds). It is noted that compliance assessment reporting to the CEO in accordance with MSXXX, Condition 4, is not required for any of the ‘other
environmental factors’ presented in this Appendix.
Coastal Processes
Management proposed to minimise potential impacts on the environmental factor ‘Coastal Processes’ are described in Table B-1.
Table B-1

Management actions to minimise impacts on Coastal Processes.

Environmental Factor

Coastal Processes

Activity

Dredging

Potential Impacts

Dredge activities have the potential to modify coastal morphologies and hydrodynamics.

Management Targets
Dredging operations do
not occur outside the
defined dredge footprint.

Management Actions
Item

Actions

Environmental Performance
Responsibility

Reporting/Evidence

B1.1

Undertake a HAZID risk assessment to identify potential impacts
on hydrodynamics and coastal morphology.

Proponent

•

Assessment included in
referral support
document.

B1.2

Utilise a satellite-based vessel monitoring system on the dredge
to ensure no dredging occurs outside the planned area.

Contractor

•

Inspection of satellitebased vessel
monitoring system,
Dredge progress
reports submitted to
the proponent
throughout dredging.

•
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Timing
•

Prior to
commencement
of dredging.

•

Prior to and
during dredge
operations.
Weekly
throughout
dredging

•

Contingency
•

Completed.

•

Cessation of dredging and
relocation of dredge; and
Maintenance of tracking
system.

•
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Terrestrial Environmental Quality
Management proposed to minimise potential impacts on the environmental factor ‘Terrestrial Environmental Quality’ are described in Table B-2.
Table B-2

Management actions to minimise impacts on Terrestrial Environmental Quality.

Environmental Factor

Terrestrial Environmental Quality

Activity

Disposal of dredge sediments, and disturbance of existing land based soils.

Potential Impacts

Potential transportation and accumulation of contaminants in dredge spoil which may impact terrestrial environmental quality.
Disposal of ASS from dredge sediments, and disturbance of existing ASS at the disposal site.

Management Targets
Assess and manage
marine sediment ASS
to maintain the quality
of land and soil.

Management Actions
Item

Actions

Environmental Performance
Responsibility

Reporting/Evidence

B2.1

Undertake a sediment investigation to investigate Potential
Acid Sulfate Soils (PASS) in dredge sediment.

Proponent

•

Assessment included
in referral support
document.

B2.2

Implement the DWQMP described in Section 6.2.

Proponent

•

Telemetered
monitoring data
Monthly reporting

•
Assess and manage
land based ASS to
maintain the quality of
land and soil.
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B2.3

Undertake a soil investigation to investigate PASS at the
DMMA prior to disturbance.

Proponent

•

DMMA PASS
investigation results

B2.4

If required, update ground disturbance procedures within the
Dredge Material Disposal Strategy (DMDS) (i.e. Section 2.11.1)
in accordance with recommendations made in the DMMA
PASS investigation described in Item B2.3.

Contractor

•

Updated DMDS (if
required)

B2.5

Undertake a soil investigation of the final dewatered dredge
material to investigate PASS at the DMMA following
completion of the dredge spoil placement.

Proponent

•

DMMA PASS
investigation results

Timing

Contingency

•

Completed

•

Completed - N/A

•

For the duration of
DMMA tail water
discharge.

•

Implement DWQMP
TMF – Acidification as
described in Section
6.2.3.

•

Prior to disturbance
for construction of
DMMA

•

Land based earth works
not to commence prior
to proponent approval
of ground disturbance
the DMDS.

•

Prior to
construction works.

•

Land based earth works
not to commence prior
to proponent approval
of the DMDS.

•

Following
completion of all
site based
construction works.

•

Notify landowner of
soil investigation
results
Review ASS treatment
strategies if required.

•
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Terrestrial Fauna
Management proposed to minimise potential impacts on the environmental factor ‘Terrestrial Fauna’ are described in Table B-3.
Table B-3

Management actions to minimise impacts on Terrestrial Fauna.

Environmental Factor

Terrestrial Fauna

Activity

Flora and vegetation clearing and construction activities

Potential Impacts

Fauna habitats may be damaged or removed as a result of vegetation clearing.
Construction equipment used outside site boundary may impact fauna.

Management Targets
No unauthorised
vegetation clearing.

Manage dredge and
construction operations
to minimise disturbance
of migratory bird foraging
and feeding habitats.
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Management Actions
Item

Actions

Environmental Performance
Responsibility

Reporting/Evidence

B3.1

Demarcate approved clearing area prior to commencing any
construction works.

Contractor

•
•

Site ES&H checklist
Photographic record

B3.2

Undertake a pre-clearance fauna/spotter catcher survey.

Proponent

•

Pre-clearance
fauna/spotter catcher
survey.

B3.3

All vehicles and plant are to remain within the defined site
boundaries.

Contractor
and
Proponent

•

Appropriate boundary
signage and barriers,
Site ES&H inspection
checklist

Contractor

•

B3.4

Utilise a satellite-based vessel monitoring system on the dredge
to ensure no dredging occurs outside the planned area.

•

•

Inspection of satellitebased vessel monitoring
system.
Dredge progress reports
submitted to the
proponent.

Timing

Contingency

•

Prior to
clearing
activities.

•

Flora and vegetation
clearing not to commence
prior to clear demarcation of
approved clearing area.

•

Prior to
clearing
activities.

•

Flora and vegetation
clearing not to commence
prior to a pre-clearance
fauna/spotter catcher
survey.

•

Throughout
construction

•

Site boundaries are to be
clear and visible, and
rectified if required.

•

Prior to and
during dredge
operations.
Weekly
throughout
dredging

•

Cessation of dredging and
relocation of dredge; and
Maintenance of tracking
system.

•

•
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B3.5

Manage site conditions to
minimise the potential for
migratory birds to gather
in the spoil disposal site.
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All vehicles and plant are to remain within the defined site
boundaries.

Contractor
and
Proponent

•
•

Appropriate boundary
signage and barriers,
Site ES&H inspection
checklist

B3.6

Project lighting spill will be minimised where practicable.
(lighting direction, duration and level).

Contractor

•

Site ES&H inspection
checklist.

B3.7

Monitor the level of bird aggregation in spoil disposal site.

Contractor

•

Site ES&H inspection
checklist.

B3.8

If required, deterrents such as bunting, tape, sirens, scare guns,
mock hawks, or bio-acoustics (natural predator and distress calls)
can be used to deter birds from aggregating in spoil disposal site.
Proponent to agree suitable strategy with airport authority (i.e.
SoA) prior to implementing.

Proponent /
Contractor

•

Visual or audio deterrent
equipment,
Site ES&H inspection
checklist.

•

•

Throughout
construction

•

Site boundaries are to be
clear and visible, and
rectified if required.

•

Throughout
construction

•

Investigate alternative ways
in which lighting spill can be
minimised on site.

•

Daily
throughout
construction
Throughout
construction

•

Implement Item B3.8 as
required.

•

Investigate alternative ways
in which bird life could be
deterred from aggregating
on spoil disposal site.

•
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Hydrological Processes
Management proposed to minimise potential impacts on the environmental factor ‘Hydrological Processes’ are described in Table B-4.
Table B-4

Management actions to minimise impacts on Hydrological Processes.

Environmental Factor

Hydrological Processes

Activity

Land based construction activities

Potential Impacts

Surface water drainage patterns (excluding the spoil disposal area) may be altered by construction activities.

Management Targets
Manage construction
works and water
discharge to maintain
surface runoff patterns.
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Management Actions

Environmental Performance

Item

Actions

Responsibility

Reporting/Evidence

B4.1

Tail water discharge activities are not to significantly disrupt natural
drainage patterns (excluding the proposed spoil disposal area).

Contractor

•

Site ES&H inspection
checklist.

B4.2

Install a weir box with planks where tail water is to be released, so
that flow rates can be controlled.

Contractor

•

Site ES&H inspection
checklist.

B4.3

Construction activities and earth works are not to significantly
disrupt natural drainage patterns (excluding the proposed spoil
disposal area).

Contractor

•

Site ES&H inspection
checklist.

Timing

Contingency

•

Throughout
construction

•

If significant changes
to surface runoff
patterns are observed,
an investigation is to
be undertaken to
identify possible
corrective actions (e.g.
modify tail water
discharge rates).

•

Prior to tail
water
discharge

•

Tail water is not to be
discharged prior to
installation of a weir
box in the DMMA.

•

Throughout
construction

•

Corrective actions to
restore natural
drainage patters will
be implemented in the
event of unplanned
disturbance.
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Air Quality
Management proposed to minimise potential impacts on the environmental factor ‘Air Quality’ are described in Table B-5.
Table B-5

Management actions to minimise impacts on Air Quality.

Environmental Factor

Air Quality

Activity

Construction activities

Potential Impacts

Construction works have the potential to create dust, impacting the town of Onslow.

Management Targets
Manage construction
works to minimise impact
on air quality.
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Management Actions

Environmental Performance

Item

Actions

Responsibility

Reporting/Evidence

B5.1

Dust suppression will be implemented on an as required basis to
reduce impacts of general construction works (e.g. water trucks).

Contractor

•

Site ES&H inspection
checklist.

B5.2

Appropriate dust suppression (e.g. seeded hydromulch or topsoil)
will be implemented within the spoil disposal area once tail water
has drained away.

Contractor

•

Site ES&H inspection
checklist

Timing

Contingency

•

Daily
throughout
construction.

•

Additional suppression
efforts or methods are to be
implemented if dust levels
are reported to be impacting
the town of Onslow or
Onslow Airport.

•

Daily once tail
water has
drained away.

•

If dust levels persist after
initial suppression efforts,
alternative method for
suppression will be
investigated.
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Social Surrounds
Management proposed to minimise potential impacts on the environmental factor ‘Social Surrounds’ (Aboriginal Heritage) are described in Table B-6.
Table B-6

Management actions to minimise impacts on Social Surrounds.

Environmental Factor

Social Surrounds

Activity

Construction works.

Potential Impacts

Potential disturbance of a significant Aboriginal Heritage site.

Management Targets
Site boundaries and
construction works will be
managed to protect social
surroundings from
significant harm.

Management Actions
Item
B6.1

If required, undertake pre-clearance ethnographic and
archaeological surveys for any areas of the disposal site and
pipeline route that have not previously been surveyed.

Responsibility

Reporting/Evidence

Proponent

•

Ethnographic and
archaeological
survey reports.

Timing

B6.2

If survey results determine it is required, prepare and submit a
Section 18 referral to the Department of Aboriginal Affairs
(DAA).

Proponent

•

Section 18 referral.

B6.3

Liaise with traditional owners and community groups and
implement appropriate cultural protocols prior to dredging
commencement, to ensure that proper respect is shown to the
Warnamankura (mythological water serpent).

Contractor

•

Stakeholder
consultation with
traditional owners
and local
communities.

Heritage Monitors onsite during clearing and/or land-based
ground disturbance works.

Contractor

•

Daily monitor logs.

Proponent

Contingency

•

Prior to
commencement
of dredging and
construction
works.

•

Dredge operations and land
based construction works are
not to commence prior to
Ethnographic and archaeological
surveys (if required).

•

Prior to
commencement
of dredging and
construction
works.

•

Dredge operations and land
based construction works are
not to commence prior to the
submission of a Section 18
referral to the DAA (if required).

•

Prior to
commencement
of dredging and
construction
works.

•

Dredge operations and land
based construction works are
not to commence prior to
discussion with traditional
owners and local communities.

•

During clearing or
ground
disturbance works
(excludes
dredging)

•

Reporting of any incidents to
DAA.

Where required, surveys will be undertaken in consultation
with the traditional owners.

B6.4
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Actions

Environmental Performance
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