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1

INTRODUCTION

1.1

PROJECT OVERVIEW

As part of the Rapid Growth Project 5 (RGP5), BHP Billiton Iron Ore (BHPBIO) will undertake the
Harriet Point Dredging Project off Finucane Island, Port Hedland (Figure 1). The RGP5 will increase
the throughput capacity of BHPBIO’s Port Hedland operations to 205 Million tons per annum (Mtpa).
The proposed dredging works involve the dredging of approximately 3.9 Mm3 of material for two new
berth pockets sited between Stanley and Harriet Point and extensions of the existing departure
channel and swing basin. On completion of the proposed development, Harriet Point will
accommodate vessels of approximately 250,000 dead weight tonnes (DWT).
The management of the dredged material to Dredged Material Management Areas (DMMA) will be
dependent on its physical and chemical characteristics. Potential Acid Sulphate Soils (PASS) material
will be disposed of offshore at the Port Hedland Port Authority (PHPA) Spoil Ground ‘I’. All other
dredged material will be managed at DMMA B1 and B2, with excess fines managed at DMMA A
(Figure 1).
The Harriet Point dredging program will directly impact on approximately 6.49 ha of mangroves.
There is also the potential for indirect impacts as a result of the deterioration in water quality
associated with the dredging works.

1.2

PLAN OBJECTIVES AND STRUCTURE

The objective of this Dredging Management Plan (DMP) is to provide a framework for the
environmental management of the dredging, reclamation and disposal activities to minimise the
environmental risks to as low as practically possible. The DMP presents the management measures;
including management objectives, management actions and associated Key Performance Indicators
(KPI) that will be implemented throughout the project. The plan also presents the proposed
monitoring and inspection programs to determine environmental impacts of the project and allow for
the effective and timely implementation of contingency measures if required.

1.3

SCOPE

This DMP covers the proposed environmental management and monitoring of the dredging and
dredged material relocation activities associated with the Harriet Point Dredging including the
management of the DMMA. During the finalisation of this plan, the specific requirements contained
within the various approvals documents will be addressed.

1.4

STAKEHOLDER CONSULTATION

The stakeholder engagement completed as part of Harriet Point Dredging project and BHPBIO’s
Pilbara expansion projects is detailed in Section 3 of the Environmental Referral Document (ERD). In
January 2008, BHPBIO released the “Expansion in the Pilbara: Community Engagement and
Communication Plan”. This plan is designed to inform stakeholders and provide an opportunity for
discussion and mechanisms for feedback through established, ongoing communications channels.
The scope of the plan is predominantly targeted towards the effective engagement of Pilbara
communities, but also includes processes to facilitate existing communications engagement with other
stakeholder groups such as State and Commonwealth departments and indigenous communities. The
results of consultation undertaken as part of this plan have been considered in the development of the
management measures identified within this DMP.

1.5

PLAN APPROVAL, REVISION AND DISTRIBUTION

The DMP has been prepared as part of the ERD. On completion of the environmental approvals
process, this plan will be finalised to meet the requirements of the:
•

Relevant Ministerial Statement to be issued by the Western Australia Department for the
Environment and Conservation (DEC); and
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•

Relevant Sea Dumping Permit to be issued by the Commonwealth Department for the
Environment, Water, Heritage and the Arts (DEWHA).

The finalised DMP will be made publicly available in an approved manner.
In the event that there is a significant change in the timing or duration of the dredging works, this plan
will be reviewed. The review will include a reassessment of the environmental risks presented by the
works and the corresponding management strategies being implemented.
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2

ROLES AND RESPONSIBILITIES

As the proponent, BHPBIO is responsible for the implementation of the proposal and adherence to the
commitments made within the DMP.
Table 1 identifies the responsibilities associated with the key management positions.
Table 1 Responsibilities
Position

Name

Contact Details

Responsibilities

Project Manager

t.b.a.

t.b.a.

•

Overall responsibility for implementation of the
DMP

•

Overall responsibility for compliance with statutory
requirements

•

Day to day implementation of the DMP

•

Directs dredging contractors with respect to
environmental controls

•

Day to day coordination of the project

•

Ensures adequate training of all staff within area of
responsibility

•

Prepares and implements an environmental
management plan in accordance with the
requirements of this DMP and the existing
construction Environmental Management Plan
(EMP)

•

Implements the management actions

•

Ensures adequate training of all staff within area of
responsibility

•

Ensures all equipment is adequately maintained
and correctly operated

•

Provides advice on dredging and dredge material
management related environmental issues

•

Overseas implementation of environmental
controls, monitoring programs, inspections and
audits

•

Completes compliance reporting requirements

•

Coordinates the training and induction process

•

Responsible for the implementation of the
environmental
monitoring
programs
and
inspections

•

Prepares environmental monitoring reports

•

Provides advice with respect to environmental
issues as required

•

Comply with the requirements of this DMP

•

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

Construction
Manager

Dredging
Contractor –
Project Manager

Environmental
Superintendent

All persons
involved in
project
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3

LEGAL REQUIREMENTS AND GUIDELINES

3.1

LEGAL

All dredging, dredge material and DMMA activities will be undertaken in compliance with the State and
Commonwealth Legislation.

3.2

PILBARA WATER QUALITY GUIDELINES

The Pilbara Coastal Water Quality Consultation Outcomes – Environmental Values and Environmental
Quality Objectives (DoE, 2006), specifies various Environmental Values and Environmental Quality
Objectives (EQO) that act as a guideline for the management of coastal water quality in the Pilbara
region. These values and EQOs are presented in Table 2 along with the applicable Environmental
Quality Criteria (EQC) and references to the controls that will be implemented.
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Table 2 Water Quality Objectives, Criteria and Controls
Environmental
Value
Ecosystem
Health

Environmental
Quality
Objectives
(EQO)
Maintenance of
ecosystem
integrity.

Environmental
Quality Criteria
(EQC)
Impacts on water
quality in terms of
contamination are kept
within Australia and
New Zealand
Environment and
Conservation Council/
Agriculture and
Resource
Management Council
of Australia and New
Zealand Australian
(ANZECC/ARMCANZ)
guidelines.

Controls

•

Marine Water Quality (Section 6.2)

•

PASS Material Management (Section 0)

•

Marine Habitat – Mangroves (Section
6.5)

•

Marine Habitat – Other (Section 6.6)

•

Marine Fauna (Section 6.7)

•

Marine Pest Species (Section 6.8)

•

Offshore Spoil Ground Management
(Section 6.9)

No marine pests are
introduced.
Recreation and
Aesthetics

Water quality is
safe for
recreational
activities in the
water.
Water quality is
safe for
recreational
activities on the
water.
Aesthetic values
of the marine
environment are
protected.

Fishing and
Aquaculture

Industrial Water
Supply

Impacts on recreational boating will be minimal and of short duration.
Impacts on aesthetic values will be minimal and of short duration.
BHPBIO is working with PHPA and other stakeholders with regards to
managing impacts on recreation and aesthetics. Impacts on recreational
areas will be kept to a minimum and mitigation measures will be
developed in partnership with the key stakeholders.
Recreational and aesthetic values will be protected via the following
management strategies:
•

Marine Water Quality (Section 6.2)

•

PASS Material Management (Section 0)

•

Offshore Spoil Ground Management (Section 6.9)

Seafood (caught
or grown) is of a
quality safe for
eating.

Relevant criteria from
national foods
standards code.

No commercial fishing or aquaculture activities
occur in the vicinity of dredging areas or the
offshore spoil ground. Controls to mitigate
against impacts to recreational fishing include:

Water quality is
suitable for
aquaculture
purposes.

Not relevant as no
aquaculture activities
take place in the
vicinity of dredging
areas or the offshore
spoil ground.

•

Marine Water Quality (Section 6.2)

•

PASS Material Management (Section 0)

•

Marine Pest Species (Section 6.8)

•

Offshore Spoil Ground Management
(Section 6.9)

Water quality is
suitable for
industrial supply
purposes

Not relevant as no industry uses the water from with Port Hedland
Harbour as a water supply.

4

PROJECT DESCRIPTION

4.1

DREDGING WORKS

Dredging will be undertaken to construct two new berths at Harriet Point, extend the existing departure
channel and extend the existing swing basin. Depending on the total volume of material that is
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determined to be PASS, up to 800,000 m3 of the dredged material will be disposed of offshore. The
remainder will be used as reclamation material either within the DMMA or stockpiled for future use. An
overview of the required dredging including target depths and volumes is provided in Table 3. An
overview of the dredging areas and the DMMA is provided in Figure 1.
Table 3 Dredging Overview
Dredging Area

Target Depth (Chart Datum)

Dredge Volume*

Berth Pockets

-20 m

1.9 Mm3

Departure Channel

-15 m

1.8 Mm3

Swing Basin

-10 m

0.2 Mm3

Total

3.9 Mm3

*note: the stated volumes include an allowance for over dredging but do not include a bulking factor.

The overlying unconsolidated layer has been characterised as PASS. PASS has been estimated to
occur within the upper two metres of the sediment profile. As a precautionary measure it is proposed
to dredge the upper few metres of the sediment profile and dispose of it via offshore disposal
PASS material will be bulk dredged using either a Back Hoe Dredge (BHD) or a Grab Dredge (GD)
and disposed of offshore via split hopper barges. It is estimated that up to 800,000 m3 of mainly clayey
silts and fine sands will be dredged using this method and disposed of at the designated PHPA Spoil
Ground ‘I’. The full volume of material to be disposed of offshore will depend on the determination of
the lateral and vertical extent of the PASS material.
The consolidated, non PASS material will be dredged using a Cutter Suction Dredge (CSD) and
reused as reclamation material at the DMMA. The use of a large self propelled CSD is envisaged to
dredge up to 3.7 Mm3 of consolidated clay, rock and sand (volume dependent on determination of
PASS volume). This material will be pumped via pipeline directly to the DMMA. Geotechnical
investigations have indicated that there is a low risk that the pre-treatment of any of the consolidated
material via drilling and blasting will be required prior to dredging.
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Figure 1 Overview of Dredging Footprint and DMMA
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4.2

OFFSHORE DISPOSAL

Up to 800,000 m3 of PASS material comprising mainly of clayey silts and silty fine sands will be
disposed of at the PHPA Spoil Ground ‘I’. The coordinates and location map of Spoil Ground ’I’ are
shown in Table 4 and Figure 1 respectively. Disposal will be undertaken using split hopper barges. As
sampling has indicated that the material to be disposed of is not contaminated and is suitable for
unconfined ocean disposal, no capping of the dredge material will be undertaken.
Table 4 Spoil Ground I Coordinates

4.3

Latitude (South)

Longitude (East)

20°11’25”

118°34’14”

20°11’25”

118°35’22”

20°12’29”

118°35’22”

20°12’29”

118°34’14”

DREDGED MATERIAL MANAGEMENT AREAS

Suitable Non PASS material will be reused as reclamation fill within DMMA B1 and B2 as shown in
Figure 1. The material will be pumped directly to DMMA B1 and B2 where settlement areas will be
used to separate the suitable solids from the excess water. Excess water, for which the fines content
has been sufficiently reduced, will be released via outfall weirs. Water in which the fines content has
not been sufficiently reduced will be pumped to DMMA A via an onshore pipeline where it will pass
through another series of settlement areas prior to its release back to the marine environment.
Fine material will either be pumped directly to DMMA A or will be separated at DMMA B1 and B2 and
pumped to DMMA A. It is expected that no more than 2.8 Mm3 of dredged spoil will be placed at
DMMA A. DMMA A will allow settling time for removal of fine sediments prior to the discharge of water
back into the marine environment.
Prior to the commencement of reclamation activities the following preparatory works will be carried
out:
•

A seawall will be constructed along the seaward face of both DMMA B1 and B2. The sea wall
will be built to a height of +7.0 m AHD;

•

A bund wall will be constructed around DMMA A to contain fines and dredging water. The bund
wall will be built to a level of +7.5 m AHD and will be lined with geo textile fabric. Portions of the
bund wall may be lined with rock armour to prevent scouring of the bund;

•

A pipeline will be installed between DMMA B1 and B2 to facilitate the transfer of water; and

•

A pipeline will be installed alongside the existing overland conveyor causeway to facilitate the
transfer of the excess water and fine material from the DMMA B1 and B2 to DMMA A.

The discharge points at DMMA B1, B2 and A will be designed to regulate the flow rates and timing of
discharge to facilitate the settlement process.

4.4

VEGETATION CLEARING

Prior to the commencement of dredging operations, mangroves located within the dredging footprint
will be removed using land based and floating equipment. Any land based equipment used will be
transported to site via a barge so no access path will be required. The mangroves will be loaded onto
a barge and disposed of to a waste management facility as green waste. Approximately 3.1 ha of
mangroves will be removed from within the dredging footprint.
A small amount of vegetation will be required to be disturbed from DMMA B1 and B2. DMMA B1
contains a small pocket of mangroves trees (0.24ha) that will be removed, whilst DMMA B2 has
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approximately 2.31 ha of sandy beach dune vegetation that will be covered by the dredge material.
The dune vegetation cannot be utilised for revegetation due to the presence of weed species.
Approximately 3.2 ha of mangroves will be disturbed for DMMA A. Vegetation within DMMA A will be
likely be disturbed prior to inundation by dredged material to provide access for the earth moving
equipment and along the bund wall footprint. The A. marina forest along the northern section of
DMMA A is characterised by small (<2 m) sparsely distributed trees interspersed with samphires. For
DMMA A, sparse is used to refer to spaces between individual trees as typically 10- 40 m or more,
ranging from approximately 10 to 100 trees per ha in this area. In these sparse areas, the mangroves
do not form a closed canopy, where adjoining mangrove trees canopies overlap, completely shading
the substrate.
Clearing of mangroves within the dredging and DMMA footprints will be managed via a Mangrove
Management Plan (MMP).

4.5

PROJECT SCHEDULE

Dredging is planned to commence in the first quarter of 2009 and is anticipated to last for
approximately 40 weeks in total. Operations will be on a 24 hour a day, seven day a week basis.
These timeframes include contingencies for the operational and technical delays inherent to dredging
operations.
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5

STUDIES AND EXISTING ENVIRONMENT

5.1

OVERVIEW

Full details of the existing environment in the project footprint and surrounding DMMA are described in
the ERD. The results of the various studies that have been undertaken during the assessment of the
project, including sediment plume dispersion modelling are also presented in the ERD. The key
aspects of the existing environment and study outputs are presented below to provide context to the
management strategies presented in Section 6.

5.2

MARINE HABITATS

Field investigations of the distribution of BPPH and the results of the sediment plume modelling
indicate that only sparse areas of BPPH are present within the area that may be influenced by the
project activities.
The dominant BPPH in the area are the large areas of arid zone mangroves associated with tidal
creeks flowing into the harbour. Surveys have shown the area around the spoil ground has limited
biota and no notable BPPH or feeding grounds for higher trophic organism.
The only significant sub tidal BPPH located near the project area is a small coral community on the
north-east side of Finucane Island. This coral community consists of species that are highly adapted
to inshore, turbid environments. Corals at this location are mostly small, young colonies, suggesting a
dynamic community that may suffer naturally high levels of mortality during floods and cyclones.
There is also a small patch of sparse coral community recorded from one site within the inner harbour,
on the eastern side of Finucane Island. This site is immediately adjacent to the proposed sea wall
construction footprint for DMMA B2. This community consists of a number of small colonies that have
2
colonised a shallow water-covered depression (approximately 50 m in area) within a patch of hard
substratum. As described in the ERD, these corals are not considered to represent significant BPPH
Sedimentation and smothering of these corals is likely to occur when materials are laid down for sea
wall construction.
Other (non BPP) habitat has not been identified as being at risk from impacts as a result of the
proposed works.

5.3

MARINE WATER QUALITY

5.3.1

Existing Information

Water quality has been monitored during the various dredging projects undertaken within Port
Hedland Harbour. Details of these programs can be found within the ERD. For example:
•

Water quality data was collected during BHPBIO’s Products and Capacity Expansion (PACE)
project (2002). The results showed that turbidity within the harbour ranged from 0
Nephelometric Turbidity Unit (NTU) to 80 NTU;

•

Daily turbidity monitoring was undertaken for BHPBIO’s RGP3 dredging works in early 2007. In
situ water quality profiles were measured at a range of sites in the inner harbour during the
dredging operations. Recorded turbidity measurement ranged from 2.1 NTU to 121.6 NTU and
appeared to be largely dependent on tidal movement, weather and shipping movements rather
than directly related to dredge activities; and

•

Surveys undertaken in February 2008 indicated that that all metals were undetectable or below
the ANZECC guidelines with the exception of copper and zinc. Copper levels were found to
exceed the guideline for 99% species protection both within and outside the harbour while zinc
levels exceeded the 99% species protection level outside of the harbour.
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Significantly, monitoring during the Fortescue Metals Group Ltd (FMGL) berth pocket dredging in
2006-2007 showed that (URS 2008):
•

The turbidity of the reclamation tailwater in South West Creek varied from 11 to 18 NTU (80th
percentile);

•

Tailwater discharge did not exceed the 80th percentile trigger levels for NTU during periodic
discharge;

•

Temporary exceedences of NTU trigger levels during continuous discharge were observed on
several occasions and were managed successfully by temporarily stopping discharge;

•

Dissolved oxygen trigger levels were not breached during the project;

•

pH was typically just outside the low and high trigger levels and it was found that equalisation
with the receiving waters would have occurred within 50m of the outlets; and

•

Exceedences of the temperature trigger level were recorded on a few occasions and would
have equalised within the mixing zone.

5.3.2

Baseline Water Quality Monitoring

Baseline water quality monitoring will be undertaken prior to the commencement of dredging activities.
This will include the collection of physical water quality data via loggers incorporating the parameters
turbidity, pH, dissolved oxygen, conductivity and temperature, at two sites in Salmon Creek and two
sites in Oyster Inlet.
Spatial water quality monitoring will include the parameters TSS, dissolved trace metals and ammonia
and will be collected at eight sites in Salmon creek and eight sites in Oyster inlet over a number of
tidal cycles and seasons (Figure 7). All parameters will be filtered on site, preserved and handled
according to Australian and New Zealand Standard 5667.1:1998. Monitoring of TSS, dissolved trace
metals and ammonia will also occur during the dredging campaign. These samples will be taken on a
fortnightly basis from the DMMA discharge points, Salmon Creek, Oyster Inlet and the water quality
monitoring sites.
Baseline water quality monitoring data will be used in the day to day management of the dredging
operations. Trigger levels based on the baseline data will be determined prior to the commencement
of dredging operations (refer to Section 6.2).

5.3.3

Sediment Plume Modelling

Sediment plume modelling has been undertaken to predict the increases in Total Suspended Solids
(TSS) levels that are likely to occur as a result of the dredging and dredge material management
activities.
A full discussion on the results of the sediment plume modelling and an assessment on the resulting
predicted impacts is provided in the ERD. A summary is provided here to provide context to the
management measures presented below.
Modelling of the proposed dredging and disposal activities on turbidity and sedimentation levels has
been undertaken by Global Environmental Modelling Systems (GEMS), using the simulation model
DREDGE3D. This model predicted the fate of sediments released into the water column during the
dredging of Harriet Point and disposal of dredged material to Spoil Ground ‘I’, DMMA B1, B2 and A
Five scenarios were modelled which were based on dredging commencing in January and running for
35 weeks. These five scenarios provide an estimate of the ‘worst case’ for different dredging and
disposal options, allowing for flexibility in the program to be able to incorporate a contingency of
management responses. The scenarios included:
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•

2 simulations based on different sea disposal options for PASS material comprising dredging
and disposal of a minimum volume of 250,000 m3 or a maximum of 1,000,000 m3 at PHPA
Spoil Ground ‘I’; and

•

3 simulations based on bulk excavation dredging at Harriet Point with a CSD and discharging
total dredge volumes to each of the three different DMMA (i.e. 3.9 Mm3 of material to each
DMMA - A, B1 and B2) commencing in January.

It is important to note that these three scenarios for DMMA represent the worst case scenario for
disposal at each of these areas. Likewise the maximum volume of material to be disposed to Spoil
Ground ‘I’ is 800,000 m3, so the larger value modelled in the above scenarios represents a
overestimate of any potential impacts.
While initial modelling assumed a 35 week dredging program, recent negotiations with dredging
contractors indicate that dredging is likely to operate over a period of 35 to 40 weeks, depending on
the contractor and equipment used. No noticeable differences are expected to be observed in turbidity
models and potential impacts for a dredging duration scenario of 40 weeks versus 35 weeks. The
turbidity plume data is calculated using averages across the entire dredging duration and the total
volume to be dredged remains the same. There may be slight differences in the total quantity of
sediment accumulation at given sites, although natural re-suspension of sediments throughout the
dredge program is likely and overall differences in sedimentation over 35 compared to 40 weeks
would be negligible.
With regards to the dredging and offshore disposal activities the sediment plume modelling showed:
•

Increased turbidity and sedimentation resulting from the disposal activities is likely to be
localised within the immediate vicinity of the spoil ground. Since the next closest offshore BPPH
of significance is located approximately 6 km northeast of Spoil Ground ‘I’ at the Minilya Bank,
the risk for potential turbidity and sedimentation impacts to offshore BPPH is considered low.

•

There is potential for the dredging activities to result in TSS levels above background levels at
the coral community at north-eastern Finucane Island and at the small community near DMMA
B2. Sedimentation rates above background levels are only likely to occur near DMMA B2.
However, this coral community will be smothered as a result of the seawall construction prior to
the commencement of dredging. It is predicted that increased turbidity levels, above
background levels, generated by the project will have negligible effects on hard corals and other
BPPH as:

•

o

Hard corals and BPPH within the Port Hedland harbour are adapted to naturally turbid
marine environments;

o

Previous dredging monitoring programs in the Pilbara have demonstrated that excess
sedimentation rates, rather than elevated turbidity levels, are the primary cause of
coral mortality; and

o

Modelling predicts that the spatial extent of the turbidity plume and anomalous
sedimentation rates are neither extensive nor long lasting;

Extensive sedimentation of mangrove habitat is not expected to occur and the impact of
sedimentation to mangroves in Port Hedland Harbour is predicted to be negligible.

With regards to the discharge of excess water from the DMMA, only areas within 1 km of the DMMA
discharge points are predicted to receive TSS levels ≥ 10 mg/L above background. The risk of
ecological consequences of these elevated TSS levels is predicted to be low for the following reasons:
•

Mangroves are the only BPPH abundant in Salmon Creek, and these will not be affected by
elevated turbidity levels associated with DMMA A excess water discharge;

•

Marine fauna, including in-fauna and fishes, which reside in Salmon Creek are adapted to turbid
waters. In the unlikely event that discharge results in mortality of some of these organisms, the
impact will be localised and will not have population level effects;
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•

Salmon Creek experiences considerable flushing associated with large semi-diurnal tides and
therefore, TSS originating from excess water discharge is likely to be rapidly diluted after
entering the receiving waters;

•

Discharge volumes of 2,600 m3 of water per hour will not add greatly to the volume of water
moving in and out of Salmon Creek during tidal cycles except in the upper reach at low tide
intervals; and

•

The discharge location will experience periods of low tide in which sediments on the Creek floor
will be directly exposed to the discharge waters. However, this will last only a few hours during
a tidal cycle. The area receiving direct discharge will be scoured by the force of the discharge
water, but the area of disturbance is predicted to be small (< 10 m2) and sediment will be
replaced over the next tidal cycle.

Sedimentation effect from the DMMA discharge waters are also expected to be minimal as:
•

The volume and rate of water movement associated with large tidal range within Salmon Creek
will ensure sedimentation rates are minimal; and

•

There are no BPPH within the middle of the creek channel;

Figure 2 to Figure 4 show the TSS levels that the model predicted would be exceeded 95% of the
time during dredging and material management at DMMA A, DMMA B1 and DMMA B2 respectively.
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Figure 2 Predicted Contours of the TSS values Exceeded 95% of the time resulting from dredging at Harriet Point and discharge from DMMA A
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Figure 3 Predicted Contours of the TSS values exceeded 95% of the time resulting from
dredging at Harriet Point and discharge from DMMA B1
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Figure 4 Predicted Contours of the TSS values Exceeded 95% of the time resulting from
dredging at Harriet Point and discharge from DMMA B2
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5.4

MARINE SEDIMENT QUALITY AND ACID SULPHATE SOILS

Sediments analysed from samples taken in September 2007 within the Harriet Point dredge footprint
in the upper 50cm did not exceed National Ocean Disposal Guidelines for the Disposal of Dredged
Material (NODGDM) screening levels for all metals, Polycyclic Aromatic Hydrocarbons (PAHs) and
Tributyltin (TBT), based on calculation of the 95% Upper Confidence Limit (UCL) of the mean results.
It was not possible to sample sediments deeper than 0.5 m due to corer refusal.
Therefore, material to be dredged within the Harriet Point footprint can be regarded as
uncontaminated and suitable for unconfined ocean disposal under the NODGDM.
Surface sediments within the dredging area may potentially contain iron sulphate and/or pyrite and as
such are considered PASS. Investigations have confirmed that the PASS material is primarily located
within the top 2m of sediment.

5.5

MARINE FAUNA

Turtle habitats within the Port Hedland area include Cemetery Beach, Pretty Pool and Cooke Point
and are primarily flatback turtle nesting habitats. Juvenile green turtles have been recorded using the
waters of the harbour and the surrounding mangrove creeks for foraging.
Port Hedland is not a known feeding or aggregation area for whale species. Large cetaceans off the
Pilbara coast are unlikely to be found in waters less than 20 m deep, and therefore not expected in the
vicinity of Spoil Ground ‘I’, which lies in a maximum of 13 m of water.
Port Hedland is not considered an important aggregation area for dugongs and the lack of extensive
seagrass meadows within the project area would suggest that it is not an important feeding area.

5.6

MARINE PESTS

Port Hedland is currently recognised as an “at risk” port with respect to the introduction of marine
pests. This assessment is largely based on the level of activity that occurs within the port environment
and is primarily related to vessel mediated incursions. A number of introduced marine species have
been confirmed to exist within the Port Hedland waters. A list of these species is provided in the ERD.

5.7

TERRESTRIAL FAUNA AND FLORA

Studies into the terrestrial fauna and flora have indicated that:
•

DMMA A is predominately comprised of marine habitat with saline mudflats that are fringed with
margins of samphire shrub lands and mangroves;

•

No declared rare fauna or priority species were recorded;

•

A survey of DMMA A yielded a total of 18 vertebrate fauna species, representing 16 families).
This comprised 13 bird species, three mammal species (one native and two introduced) and
two herpetofauna species (two reptiles) The species recorded during the field survey are
generally widespread and well represented in similar coastal habitats in the Pilbara region
(Biota 2008);

•

DMMA B2 contains dune colonising species with a number of weed species;

•

Searches of the DEC Threatened Fauna database and of fauna species located within the WA
Museum from the region revealed that under the Environmental Protection and Biodiversity
Conservation Act 1999 (EPBC Act 1999) there are no ‘critically endangered’, ‘endangered’,
‘vulnerable’ or conservation dependent’ species likely to occur within the proposal area; and

•

Two avifauna species listed as Migratory under the EPBC Act 1999 were recorded in DMMA A:
the Whimbrel and Eastern Curlew. The Eastern Curlew is also a Priority 4 species under the
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Wildlife Conservation (Specially Protected Fauna) Notice 2006. The establishment of DMMA A
as a settlement area will not affect a significant area of potential habitat for these species.
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6

MANAGEMENT

6.1

RISK ASSESSMENT

The Risk Assessment methodology used to identify the potential environmental impacts associated
with the Harriet Point Dredging proposal is based on BHP Billiton’s Risk Management Guidelines
(BHPBIO 2008a). The identification and assessment of risk is embedded in BHPBIO’s critical
business processes and guides the implementation of activities to ensure consistency and
comparability across all operations.
The risk tables presented in each of the following management areas, presents the residual
environmental risk that has been determined. It is important to note that this residual risk represents
the risks after all the proposed management measures have been implemented.
Within the tables, the severity factor is defined as a measure of the expected degree of gain, harm,
injury or loss (impact) from the most severe event associated with a risk issue. The severity factory
includes several impact types (including health and safety, natural environment, social/cultural
heritage, community/government/reputation/media and legal).
The likelihood factor is defined as a measure of the chance of an impact at that selected level of
severity actually being incurred. The likelihood is assessed assuming reasonable effectiveness of
existing and tested preventative controls. For this proposal, the severity factor was assigned after the
consideration of the proposed management measures.
Tables describing each level of severity and likelihood and the calculation of the residual risk are
presented in Table 5 to Table 7.
Table 5 Severity Factor
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Table 6 Likelihood Factor

Table 7 Residual Risk Rating

Low
Minor
Moderate
Major
Critical
LIKELIHOOD

SEVERITY FACTOR
1
0.03
0.1
0.3
1
3
10

0.03
0.1
0.3
1
3
10

6.2

3
0.09
0.3
0.9
3
9
30

10
0.3
1
3
10
30
100

30
0.9
3
9
30
90
300

100
3
10
30
100
300
1000

300
9
30
100
300
900
3000

1000
30
100
300
1000
3000
10000

PORT HEDLAND PORT AUTHORITY LONG TERM DREDGE MATERIAL
MANAGEMENT PLAN

PHPA has prepared a draft Long Term Dredge Material Management Plan (LTDMMP) (GHD, 2007).
This plan includes various management measures designed to mitigate potential impacts that may
occur as a result of dredging operations within the Port. Where applicable for the type of dredging
equipment to be used during this project, the management measures described below incorporate the
requirements of the PHPA LTDMMP.

6.3

MARINE WATER QUALITY

Management Area - Marine Water Quality
Objectives:
•

Maintaining the structure and functions of marine ecosystems;

•

Ensuring water quality is sufficient that any seafood caught or grown in the area is of a quality
safe for human consumption;

•

Ensuring water quality is safe for recreational activities; and

•

To ensure no deterioration in local marine water quality occurs as a result of the use of
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hydrocarbons or from the generation of wastes (solid, hazardous and sewage) associated
with the dredging activities.
Management of the potential impacts on water quality from the dredging and disposal of PASS
material is outlined in Section 6.4.
Key Performance Indicators:
•

No exceedence of water quality triggers at the monitoring sites;

•

No detected injury/mortality to sea turtles or marine mammals as a result of deterioration in
water quality;

•

No major hydrocarbon spills (as defined by the construction EMP) and all spills responded to
as per existing procedures; and

•

All complaints investigated and closed out with two weeks of receipt of complaint.

References:
•

ERD Section 4.3.2 – Existing environment (water quality);

•

ERD Section 4.4.1 – Existing environment (marine habitat);

•

ERD Section 8.1 – Impacts and management (water quality); and

•

ERD Section 10 – Existing controls.

Management Measures – Preventative Management:
Dredging and Dredge Material Management
•

Experienced operators will be used to ensure that the loss of turbid water from the
bucket/grab of the BHD/GD is minimised;

•

Overflowing of the split hopper barge while loading will be minimised;

•

Well maintained hopper seals will be used on the hopper barges;

•

Where practical, sailing routes will be planned to minimise the generation of propeller wash;
and

•

Well maintained floating pipelines will be utilised to minimise leakage of turbid water during
pumping of material to the DMMA.

Reclamation
The management of the duration water is retained within the DMMA (A, B1 and B2) will be the main
preventative management measure that will be used to manage the quality of the discharge waters.
Once the dredged material has been pumped to the DMMA, settling time will allow the separation of
the solid material from the transport water. When the TSS of the excess water has been reduced
sufficiently it will be released back to the marine environment via a discharge point. Sufficient
settlement times will be achieved by alternating disposal into the three DMMA.
While retention times will depend on the quality of the water at the discharge point it is envisaged
that an average retention time of 48 hours will be required. Suitable controls (e.g. weir boxes) will be
used at each discharge point to control the water level and the rate of discharge.
Seawalls and bund walls will be lined with geo textile fabric to reduce fines leaking through the
seawall and bund walls.

OCTOBER 2008

PAGE 21

DREDGING MANAGEMENT PLAN
Pipeline
All pipelines installed to transport dredged material or water will be well maintained and inspected
regularly. Pipeline flow controls and inline monitoring will be utilised. Any leaks will be repaired as
soon as practically possible. Pumping will stop as soon as any major ruptures are identified (within
the operational constraints of the equipment).
Management Measures – Contingency Measures:
Contingency management measures based on water quality triggers will be implemented in the
event that excess water from DMMA A, B1 or B2 does not meet prescribed standards.
Water quality trigger levels for the DMMA excess water will be set based on the seasonally derived
data distributions for each parameter collected during the baseline water quality monitoring. As in
previous projects within Port Hedland (e.g. FMGL and Utah Point), trigger levels may need to be
adjusted to account for diurnal and seasonal trends. If diurnal or seasonal medians of water quality
parameters measured at reference sites are found to fall outside the 20th and 80th percentiles (60%
saturation of DO) for high protection areas or the 5th and 95th percentile for medium areas, discreet
data distributions will be used and new percentiles calculated for each discreet time interval (e.g.
diurnal, seasonal, or tidal) to ensure the management trigger levels are matched as closely as
possible to the natural environment.
Water Quality trigger levels will also be based on the Level of Ecological Protection (LEP) for the
area.
For areas with a high LEP - either the 20th or 80th percentiles of the baseline data (< 60%
saturation of dissolved oxygen).



For areas with a medium LEP - either the 5th or 95th percentiles of the baseline data (< 60%
saturation of dissolved oxygen).



Table 8 Discharge Water Trigger Levels
Parameter

Trigger Level (High Protection Areas)

Trigger Level (Medium Protection
Areas)

Turbidity (NTU)

Median > 80th percentile of baseline or
reference site data

Median > 95th percentile of baseline
or reference site data

Temperature

Median < 20th or > 80th percentile of
baseline or reference site data

Median < 5th or > 95th percentile of
baseline or reference site data

pH

Median < 20th or > 80th percentile of
baseline or reference site data

Median < 5th or > 95th percentile of
baseline or reference site data

Dissolved Oxygen

< 60 saturation

< 60 saturation

Conductivity

Median < 20th or > 80th percentile of
baseline or reference site data

Median < 5th or > 95th percentile of
baseline or reference site data

%

%

The process for the implementation of contingency measures in the management of water quality is
shown in Figure 5.
Water quality will be monitored at the discharge locations twice daily to assist in understanding the
relationship between water quality being discharged and the impact monitoring sites. This
relationship will be established in the initial stages of the discharge of excess water from the DMMA
and will be used as a proactive indicator to ensure that acceptable water quality (as outlined in
Table 8) is achieved at the monitoring sites. The water quality parameters to be monitored are
turbidity, pH, dissolved oxygen, conductivity and temperature.
Exceedences of water quality trigger levels at the impact monitoring sites will result in further
management measures being implemented. The trigger levels will be used to implement
contingency measures on a tiered basis with initial exceedences leading to the implementation of
management measures (such as diverting water to other DMMA) and continual exceedences
leading to the stopping of discharge from the DMMA in question until water quality targets can be
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Further management techniques may include:
•

Controlling the water retention times within the settlement area (either increasing or reducing
retention times depending upon the water quality parameter in question) prior to the release
of the excess waters back to the marine environment. This may be done by altering the water
levels in the settlement area or pumping water between DMMA;

•

Decreasing the amount of water released at DMMA B1 and B2 during times where tidal flows
are likely to direct plumes towards BPPH that is showing impact;

•

Reducing the dredging rate during periods where the dredge plume is most likely to impact on
BPPH. This can be done via reducing cutter speeds and/or swing rates;

•

Temporarily reducing or stopping dredging and/or excess water discharge from DMMA when
other management measures implemented have not improved water quality sufficiently.

Hydrocarbons
The use of hydrocarbons will be managed as per BHPBIO’s existing controls as detailed in
construction EMP (CEMP PP-13-100). Key measures will include:
•

Use of 110% containment of material to ensure the prevention of pollution in the event of
breach of primary containment;

•

A pre-task Job Hazard Analysis (JHA) will be undertaken prior to refuelling activities;

•

Oily wastes shall be segregated from general wastes and removed form site in an approved
manner;

•

Effective spill clean-up material shall be readily available at each work site where
hydrocarbons or chemicals are used;

•

Any areas discovered as a potentially contaminated site will be reported to the site
environmental representative;

•

All spills to land in excess of 10 L shall be communicated to the site environmental
representative. All spills to water will be reported to the site environmental representative. An
event report will be completed and submitted to the HSE department; and

•

Hydrocarbon spills will be managed as per BHPBIO’s Spill Response Procedure (PP-13-013)
and PHPA requirements. All spills will be reported as per these requirements.

Wastes
Waste management will be as detailed in construction EMP (PP-13-100). Measure include:
•

The segregation of waste materials; and

•

The removal of waste from site by an appropriate licensed operator.

Wastes from the dredging vessels including solid waste, hazardous waste and sewage/grey water
will be managed as per the requirements of the International Convention for the Prevention of
Pollution from Ships, 1973, as modified by the protocol of 1978 relating thereto (MARPOL 7/78) and
PHPA requirements.
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Monitoring:
•

Water quality monitoring (Section 7.1);

•

Coral health monitoring (Section 7.2);

•

General observation of marine fauna; and

•

Regular visual inspections of construction equipment and plants.

Reporting:
•

Water quality monitoring reports (exceedences reported by exception);

•

Coral health monitoring reports;

•

Marine fauna injury/mortality reports; and

•

Hydrocarbon spill reporting as per requirements of BHPBIO’s Incident Reporting Procedure.

Residual Risk Assessment:
Impact

Severity

Likelihood

Residual Risk

Increased turbidity and sedimentation as a result of
dredging activities and excess water discharge.

3

0.3

0.9 (minor)

Changes to physio-chemical water quality parameters
as a result of dredging activities and excess water
discharge.

3

0.3

0.9 (minor)
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Figure 5 Water Quality Management Process
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6.4

PASS MATERIAL MANAGEMENT

Management Area - PASS Material Management
Objective:
•

Minimise the risk to the environment resulting from ASS and maintain and protect water quality
for existing environmental values and ecosystem function.

Key Performance Indicators:
•

All PASS material disposed offshore to be kept saturated;

•

Discharge waters from DMMA do not exceed DEC action criteria guidelines; and

•

Testing of dredged material within DMMA does not indicate Actual ASS.

References:
•

ERD Section 4.3.4 – Existing environment (sediment quality);

•

ERD Section 8.2 – Impacts (ASS); and

•

Acid Sulphate Soils Management Plan (ASSMP).

Management Measures – Preventative Measures:
The management of PASS material will be via the implementation of an Acid Sulphate Soil
Management Plan (ASSMP). The primary measures with regards to the management of the PASS
material will be to dispose of it at the PHPA Spoil Ground ‘I’. To ensure the effectiveness of this
strategy the PASS material will be:
•

Selectively cut using a accurate mechanical dredging methods (grab dredge and/or backhoes
dredge); and

•

Placed in barges and kept saturated during transport and disposal. This will be achieved by
placing seawater over the material using the dredging equipment or using the deck wash
(hoses that use seawater) on the barges. The expected maximum time between dredging the
materials and sea disposal will be less than 14 hrs (4 hrs return trip to Spoil Ground ‘I’, plus 10
hrs to load with dredged material). This is less than the temporary stockpile handling time of 70
hrs recommended by the DEC, and in conjunction with being in saturated conditions, is unlikely
to result in oxidation and consequent acid generation.

These measures are expected to ensure that the risk of potential impacts occurring as a result of the
dredging and management of PASS material is minor.
Management Measures – Contingency Measures:
Non Acid Sulphate Soils (NASS) will be pumped to DMMA B1, B2 and A. There is minimal risk of
PASS occurring in the dredged material at levels requiring management or being oxidised giving rise
to actual ASS. Any residual PASS material will be mixed with the NASS material as a result of the
dredging and spoil transport (via pipeline) process. It should also be noted that there is potential for
the calcareous material to neutralise the effects of oxidation of residual PASS material should this
occur. Seawater will also provide some neutralising capacity.
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Monitoring of both the DMMA discharge waters will be undertaken on a weekly basis to ensure that it
meets the DEC action criteria guidelines. The action criteria guidelines as specified in Dewatering
Effluent and Groundwater Monitoring Guidance for Acid Sulfate Soil Areas (DEC, 2006) are pH > 6
and a TTA < 40 mg/L.
In the event that the action criteria for the discharge waters is exceeded this water will be neutralised
in accordance with the DEC guidelines.
Dredged material within the DMMA will be sampled and tested for ASS on a weekly basis.
Monitoring:
Full details of the ASS monitoring program can be found in the ASSMP. This monitoring program will
consist of:
•

Monitoring the pH, electrical conductivity (EC) and Total Titratable Acid (TTA) of the discharge
waters on a weekly basis; and

•

Weekly laboratory test on the material within the DMMA.

Reporting:
•

Exceedences of DEC criteria reported.

Residual Risk Assessment:
Impact

Severity

Potential impacts to the receiving environment from dredging
and management of PASS Material

6.5

Likelihood

3

0.3

Residual Risk
0.9 (minor)

MARINE HABITAT – MANGROVES

Management Area - Marine Habitat (Mangroves)
Objective:
•

To limit the direct loss of mangroves associated with the dredging and dredged material
management activities to the approved footprint; and

•

To avoid indirect impacts to mangroves resulting from the dredging and dredged management
activities.

Key Performance Indicators:
•

No direct loss of mangroves in excess of the approved dredge footprint as a result of the
dredging and spoil management activities; and

•

No indirect impacts to mangroves as indentified through the mangrove monitoring program.

References:
•

ERD Section 4.4.1 – Existing environment (marine habitat);

•

ERD Section 8.3 – Key impacts (Marine Habitat – Mangroves); and

•

Mangrove Management Plan.
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Management Measures:
The management of the potential impact to mangroves will be undertaken via the Mangrove
Management Plan (MMP). The MMP provides an overview of the potential impacts as well as
mitigation strategies and a mangrove monitoring program. The key aspects of the MMP are outlined
below:
Indirect Impacts
Potential indirect impacts to the mangrove communities from sedimentation and/or increase TSS
levels will be managed via the water quality management measures described in Section 6.2. These
management measures include both preventative measures to maintain water quality at the dredging
site and at the DMMA discharge points and contingency management measures to be implemented in
the event water quality levels are found to be unacceptable during the regular water quality monitoring
program.
The management of impacts from dust generation will include:
•

Sealing of unsealed roads, exposed surfaces, active construction areas and stockpiles (and
watering of surfaces if required);

•

Use of environmentally safe dust suppressants;

•

Restriction of vehicle movements and vehicle speeds to reduce dust emissions;

•

General housekeeping practices to ensure that there is no accumulation of waste materials
within the construction site that may generate dust;

•

An induction program to ensure that all persons onsite are made aware of the need to minimise
dust emissions; and

•

Reporting of any community complaints regarding dust levels.

Direct Impacts
Direct impacts via the removal of the mangroves within the project footprint will be managed to ensure
no vegetation outside the approved disturbance footprint occurs. These provisions include the survey
and delineation of the disturbance area using coloured flagging (where practical) and clear briefings
and instructions to contractors regarding the procedures to be undertaken to minimise the disturbance
area:
•

All land based equipment to be used in the clearing of mangroves will be transported to site by
barge so no access paths will be required through mangroves;

•

Where practical, cleared material that is lost into the harbour will be collected. All cleared
mangrove material will be removed via barge and no access path will be required;

•

Bunds constructed as part of DMMA A will be formed in a manner to encourage regrowth of
mangroves and vegetation; and

Monitoring:
Monitoring to assist in the management of potential impacts on mangroves will consist of:
•

Water quality monitoring as part of this DMP;

•

Mangrove mapping to confirm that the area of direct impact does not exceed approved limits;

•

Mangrove health surveys including regular visual inspections and 6 monthly detailed mangrove
health surveys; and
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•

Monitoring of sediment deposition with the mangrove community.

Full details of the mangrove monitoring program are provided in the MMP.
Reporting:
•

Any direct disturbance outside of the approved footprint will be reported and investigated as per
regulatory and BHPBIO requirements.

Residual Risk Assessment:
Impact

Severity

Likelihood

Residual Risk

Indirect impacts on mangrove communities resulting
from increased TSS levels or sedimentation

1

0.3

0.3 (minor)

Direct removal of mangroves resulting from the
dredging and reclamation activities

3

1

3 (minor)

6.6

MARINE HABITAT – OTHER

Management Area - Marine Habitat (Other)
Objective:
•

To ensure no direct impacts occur to marine habitats outside of the project footprint; and

•

To ensure that no significant impacts occur to the Finucane Island coral communities as a result
of the dredging and spoil management activities.

Key Performance Indicators:
•

No removal or damage to marine habitat outside of the project footprint; and

•

No significant mortality at the Finucane Island coral community adjacent to Hunt Point as
determined by the coral health monitoring program.

References:
•

ERD Section 4.4.1 – Marine Habitats; and

•

ERD Section 9.1 – Impacts and Management of Marine Habitat – Other.

Management Measures:
Direct Impacts
Minimisation of direct impacts to marine habitats has primarily been achieved via the options
evaluation process and the placement, design and layout of the dredging footprint and the DMMA. The
utilisation of the existing PHPA Spoil Ground ‘I’ will also contribute to minimising the risk of direct
impacts. It should be noted however, that the small corals near the DMMA B2 footprint will be
smothered as a result of the construction of the seawall.
To minimise the direct impacts it will be necessary to take measures to ensure that dredging related
works do not impact on marine habitats outside the dredging and DMMA footprints.
This will be achieved by ensuring:
•

Accurate positioning systems are used on all dredges and split hopper barges during dredging
and dredge material management;
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•

Where practical existing shipping lanes will be utilised; and

•

Non destructive coral monitoring techniques will be implemented.

Indirect Impacts
Indirect impacts to marine habitats via increased TSS levels and sedimentation rates will be managed
via the water quality management measures and the water quality and coral health monitoring
programs. Preventative water quality management measures designed to minimise the deterioration in
water quality and subsequent impacts on the marine habitats are described in Section 6.2.
Indirect impacts on marine habitats will be monitored by monitoring the health of corals within the
Finucane Island coral community adjacent to Hunt Point. Corals at a reference site will also be
monitored to provide contextual data on the significance and potential cause of any coral impacts at
the Finucane Island site.

It should be noted that:

•

It has not been possible to locate a reference site for the calculation of Net Mortality that
represents a good match in terms of habitat type (species composition and diversity, light
climate, TSS level, tide climate); and

•

The Finucane Island coral consists of mostly small corals suggesting that it is prone to frequent
disturbance and could experience regular mortality episodes that are unrelated to the dredging
and dredge material management activities.

For these reasons it has not been possible to establish management trigger levels based on coral
mortality at Finucane Island.
Coral health monitoring will be undertaken on a fortnightly basis as per the methodology presented in
Section 7.2. This will include an assessment of:
•

Coral mortality;

•

Coral stress (bleaching levels); and

•

Coral recruitment.

In the event that significant coral mortality or stress is observed at the Finucane Island site, an
investigation into the significance, the potential cause (dredging or external source) and potential
management measures will be launched. The investigation will utilise:
•

The results of the water quality monitoring program;

•

The result of the coral monitoring at the reference site;

•

Local and regional climate and met-ocean information;

•

The results of the plume modelling exercise;

•

Dredge logs and other project data; and

•

Information on potential external sources of the impact.

In the event that any impact to the corals can be directly related to the dredging and dredging material
management activities a suitable management response will be determined and implemented.
Potential management measures may include:
•

A review of the water quality management triggers used in the management of the DMMA;

•

Further controlling the water retention times within the settlement areas (either increasing or
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reducing retention times depending on the water quality parameter in question) prior to the
release of the transport waters back to the marine environment. This may be achieved by
altering the number/size of settlement areas, altering the water levels or pumping water
between DMMA;
•

Implementing water aeration techniques;

•

Decreasing the amount of water released at DMMA B1 and B2 during times where tidal flows
are likely to direct plumes towards BPPH that is showing impact;

•

Reducing the dredging rate during periods where the dredge plume is most likely to impact on
BPPH. This can be done via reducing cutter speeds and/or swing rates; and/or

•

A reduction/temporary stoppage of dredging and/or water discharge from the DMMA may be
considered where other management measures have not improved water quality sufficiently.

Monitoring:
•

Coral health monitoring (Section 7.2); and

•

Water quality monitoring (Section 7.1).

Reporting:
•

Any damage to or removal of marine habitat outside of the approved footprint will be reported to
the DEC within 24 hours of detection; and

•

Water quality and coral health reports.

Residual Risk Assessment:
Impact

Severity

Direct impacts (damage or removal) of marine habitats within the
approved footprint
Stress/mortality to marine habitats from increased TSS and
sediment deposition rates resulting from dredging and dredged
material management

6.7

Likelihood

Residual Risk

1

1

1 (minor)

3

0.3

0.9 (minor)

MARINE FAUNA

Management Area - Marine Fauna
Objective:
•

The environmental objective for marine fauna is to ensure that dredging, offshore disposal and
reclamation activities do not impact on the marine fauna of Port Hedland Harbour and its
surrounds.

Key Performance Indicators:
•

No significant fish kills.

•

Zero injury/mortality of sea turtles or marine mammals.

References:
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•

ERD Section 4.4.2 Existing Environment - Marine Fauna.

•

ERD Section 9.2 Impacts and Management – Marine Fauna.

•

PHPA Long Term Dredge Material Management Plan

Management Measures:
Water Quality
•

Water quality and its impacts on marine fauna will be managed via the water quality
management measures presented in Section 6.7; and

•

Potential impacts to water quality from the dredging and disposal of the PASS material will be
managed as described in Section 6.7.

Direct Striking or entrapment
•

Comply with the Australian National Guidelines for Whale and Dolphin Watching 2006;

•

Where practical the split hopper barges will travel within the defined shipping lanes and will use
consistent routes;

•

Prior to start up of any dredge, for 10 minutes a general observation of the water around the
dredge will be made. If any sea turtle or marine mammal is sighted within 150 m of the dredge,
dredging will not commence until the sea turtle or marine mammal has moved beyond 150 m of
the dredge or has not been sighted for 10 minutes; and

•

Prior to offshore disposal, for 10 minutes the crew will make general observation of the waters
around the barge. If any sea turtles or marine mammals are sighted within 500 m of the barge,
disposal will not commence until the sea turtle or marine mammal has moved beyond 500 m or
has not been sighted for 10 minutes

•

All incidents involving the injury or mortality of sea turtles or marine mammals will be reported to
the DEC within 24 hours.

The procedure described above will be implemented as the scale of the dredge and the length of
pipeline require a shutdown sequence, which can take up to one hour from the point at which a turtle
or other marine mammal is observed. Failing to follow this sequence can result in equipment damage
and pipeline blockages, which in themselves pose safety and environmental issues. The sequence
includes a step where the cutter head is raised to intake clean water for the flushing process. This
step presents a risk should a sea turtle be in the immediate vicinity as it will be drawn into the point of
suction. BHPBIO has reviewed similar issues with other dredging projects and has been advised this
risk was reduced by continuing to operate the cutter head on the dredge within the substrate to act as
a deterrent to prevent sea turtles from entering this area.
As dolphins are more mobile than whales and sea turtles they are more likely to be able to move out
of the area quickly. As such the risk from impact during the dredging and disposal activities is
considered low and dolphin sighting will not trigger a “do not commence” response.

Lighting
•

Lighting will be limited to navigational lights and those lights required for the safe and efficient
operation of the dredging vessels;

•

Where practical, down lights will be used; and

•

Operational lights will not be shone directly onto the water unless required during operations.
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Monitoring:
•

Water quality monitoring (Section 7.1); and

•

Sea Turtle and Marine Mammal sightings.

Reporting:
•

All incidents of injury/mortality to marine mega fauna will be reported within 24 hours;

•

Monthly water quality monitoring reports; and

•

Whale and marine mammal sightings.

Residual Risk Assessment:
Impact

Severity

Likelihood

Residual Risk

To ensure no significant impacts occur to marine fauna from any
deteriorations in water quality (TSS levels, dissolved oxygen
(DO), temperature, pH and conductivity) resulting from the
discharge of water from the DMMA.

3

0.3

0.9 (minor)

Injury or mortality to sea turtles or marine mammal via direct
striking of the dredging related vessels

3

0.3

0.9 (minor)

Impacts to marine fauna from noise generated during the
dredging activities

3

0.1

0.3 (minor)

Impacts to marine fauna from artificial lighting generated by the
dredging related vessels

3

0.1

0.3 (minor)

6.8

MARINE PEST SPECIES

Management Area - Marine Pest Species
Objective:
•

To minimise the risk of marine pest species introduction establishment and spread into and
within Western Australian waters as a result of the dredging, reclamation and disposal activities.

Key Performance Indicators:
•

Appropriate management measures are implemented where known or suspected marine pest
species are detected during vessel inspections or during dredging operations; and

•

No marine pest species are established within the waters adjacent to the dredging works as a
result of the dredging and dredged material management activities.

References:
•

ERD Section 4.4.3 Existing Environment - Marine Pest Species.

•

ERD Section 9.3 Impacts and Management – Marine Pest Species.

Management Measures – Preventative Measures:
As per the PHPA Long Term Dredging Management Plan, all dredging related vessels will undergo
inspection prior to the commencement of dredging to ensure that they are free of known or suspected
marine pests. This requirement will be waived however in the event that the vessel is mobilising from
another project within Port Hedland. The requirement may also be waived in the event that the vessel
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has undergone cleaning and pre mobilisation inspection in dry dock immediately prior to mobilisation
and has undertaken a direct sail to Port Hedland.
Vessel inspections will be undertaken as per the procedure described in Section 7.3 and all vessels
will comply with the AQIS mandatory ballast water requirements (Figure 6).
Management Measures – Contingency Measures:
The following contingency measures will be implemented in relation to pest species.
•

In the event that known or suspected marine pest species are found during pre-mobilisation
inspections, the vessel will undergo full cleaning and re-inspection prior to mobilisation.
Treatment and cleaning and inspection will be undertaken to the satisfaction of the DoF and a
copy of the treatment/cleaning and inspection report will be provided to DEC;

•

In the event that know or suspected marine pest species are found during arrival inspections or
during dredging operations, the vessel will be moved off-shore (preferably to waters at least 200
m deep) as soon as practically possible. The vessel will undergo full cleaning and re-inspection
prior to remobilisation. Treatment and cleaning and inspection will be undertaken to the
satisfaction of the DoF and a copy of the treatment/cleaning and inspection report will be
provided to DEC; and

•

In the event that suspected marine pest species are confirmed on a vessel within WA state
waters, a monitoring program and control plan (if necessary) will be developed and
implemented in consultation with the PHPA, DEC and DoF with the aim of determining if the
marine pest has become established and if measures to control and eradicate the species are
required.

Monitoring:
•

Vessel marine pest inspections; and

•

Marine pest establishment monitoring program to be developed in consultation with the DoF and
DEC in the event that marine pests are found on dredging vessel within WA state waters.

Reporting:
•

A vessel inspection checklist will be provided to the DEC and DoF within 48 hours of each pre
mobilisation and arrival inspection;

•

A vessel marine pest assessment report detailing the results of any inspection and/or risk
assessment will be provided within 14 days of completion of the inspection or assessment; and

•

A report will be provided to the DEC and DoF at anytime where known or suspected marine
pests are identified.

Residual Risk Assessment:
Impact
Introduction of marine pests from dredge vessels through ballast
water, hull fouling or residual sediment and associated impacts on the
marine environment
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Figure 6 AQIS Mandatory Ballast Water Requirements
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6.9

OFFSHORE DISPOSAL AND SPOIL GROUND MANAGEMENT

Offshore Disposal and Spoil Ground Management
Objective:
•

To conduct the relocation of the dredge material to the offshore DMMA in a manner consistent
with the requirements of the Sea Dumping Permit (SDP).

Key Performance Indicators:
•

Zero non compliance with the SDP.

Management Measures:
As required by the SDP, the following Management Measures will be implemented:
•

It will be established by GPS that, immediately prior to dumping, the vessel is within the
approved disposal site;

•

Each load of dredged material will be dumped so that dumped material is distributed evenly
over the area within the spoil ground;

•

Any dredge or barge used in connection with dumping activities and any associated towing
vessels must comply with the relevant state, national or international standards with respect to
seaworthiness, safety and environmental requirements, or any rules or conditions laid down by
the certifying classification society, and be capable of dumping the dredge material at the dump
site in accordance with this permit;

•

The volume of dredged material (in cubic metres) dumped at the disposal site will be estimated
and compared daily to the disposal quantities; and

•

Regular progress surveys will be recorded and compared to the approved disposal quantities.

Monitoring:
•

A bathymetric survey of the spoil ground will be undertaken within one month and again within
12 months of the completion of all dumping activities authorised under the SDP.

Reporting:
•

Weekly plotting sheets including the following information to be retained for audit purposes:
-

The times and dates of when each dumping run is commenced and finished.

-

The position (as determined by GPS) of the vessel at the beginning and end of each dumping
run, with the inclusion of the path of each disposal run.

-

A means of estimating the volume of dredged material (in cubic metres) dumped and quantity
in dry tonnes at the disposal site for the specified disposal period.

•

A report on the bathymetric survey will be provided to the DEWHA within two months of the final
bathymetric survey being undertaken. This report will include a chart showing the change in
sea floor bathymetry as a result of dumping and include written commentary on the volume of
dumped material that appears to be been retained within each of the spoil grounds.

•

To facilitate annual reporting to the International Maritime Organisation, the following will be
reported to the DEWHA by 31 January each year:
-

permit start date;

-

permit expiry date;
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-

nature of material;

-

permit quantity;

-

quantity dumping in proceeding calendar year; and

-

dumping method used.

Residual Risk Assessment:
Not applicable. Note that potential water quality impacts associated with the disposal activities are
addressed in Section 6.2 and potential impacts to marine fauna associated with the disposal activities
are addressed in Section 6.7.
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7

MONITORING PROGRAMS AND INSPECTIONS

7.1

MARINE WATER QUALITY MONITORING

7.1.1

Overview

Water quality will be monitored at various locations that may be effected by the plume (impact sites),
at various reference sites and at the DMMA discharge points.
As described in Section 5, the results of the water quality monitoring at the impact and reference sites
will be used as contextual information in the investigation of any impacts detected as part of the coral
health monitoring program. The results will also be used as an early indication of significant changes
to water quality that may be a result of the dredging related activities.
The results of the water quality monitoring at the DMMA discharge points will be used for the
management of the reclamation and water discharge activities. Management trigger levels based on
the results of the baseline water quality monitoring program (Section 7.1) will be applied to ensure the
timely response to changes in the quality of the discharge waters.

7.1.2

Monitoring Sites

The same monitoring sites as used for the baseline water quality monitoring will be used during the
monitoring of the dredging activities. The sites including coordinates and function are presented in
Table 9.
The site locations are also shown in Figure 7. Figure 7 also shows the location of the campaign
water quality monitoring to be undertaken as part of the baseline water quality monitoring (Section
5.3.2)

Table 9 Water Quality Monitoring Sites and Functions
Site Name

Location

Site
Code

Latitude
WGS84

Longitude
Function
WGS84

Water Quality Impact and Reference Sites
RGP5 Site
1

Finucane Is Corals

FIC

‐20.29134

118.57319

Impact site to provide contextual
information for investigations into
impact on the Finucane Island coral
community

RGP5 Site
2L

Area A Discharge
(Lower)

AOL

‐20.30939

118.53984

Impact site

RGP5 Site
2U

Area A Discharge
(Upper)

AOU

20.32723

118.53853

Impact site

RGP5 Site
3

Dredge Downstream

HPD

‐20.304447

RGP5 Site
4

Dredge Upstream

HPU

‐20.328316

Reference site 1

WIS

‐20.290233

118.48155

Reference Site

Reference site 2
(Lower)

OIL

‐20.32599

118.46903

Reference Site

RGP5 Site
R1
RGP5 Site
R2L
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RGP5 Site
R2U

Reference site 2
(Upper)

OIU

‐20.33657

118.50927

Reference Site

DMMA Discharge Points
DMMA B1

DMMA B1 discharge
point

B1

Tested against trigger levels for the
management of the discharge
waters

DMMA B2

DMMA B2 discharge
point

B2

Tested against trigger levels for the
management of the discharge
waters

DMMA A

DMMA A discharge
point

A

Tested against trigger levels for the
management of the discharge
waters
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Figure 7 Water Quality Monitoring Sites
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7.1.3

Parameters and Procedures

The water quality parameters that will be monitored at each site are:
•

Turbidity (NTU);

•

pH;

•

Dissolved Oxygen (DO);

•

Conductivity;

•

Temperature; and

•

Light (only at Site 1 and R1).

Water quality will be monitored at the locations shown in Figure 7 and Table 9. The monitoring
program will consists of water quality monitoring at five impact sites (FIC, HPD, HPU, AOL, and AOU)
and three reference sites (OIU, OIL and WIS) as well as the DMMA discharge points. The parameters
that will be monitored are total suspended solids (TSS), turbidity, pH, dissolved oxygen, conductivity
and temperature. Light will also be monitored at the small coral community north-east of Finucane
Island and at the coral reference site.
Discharge waters from DMMA B1, B2 and A will be monitored twice daily (at times when discharge is
occurring). Monitoring for the above mentioned parameters will occur once during the morning and
once during the afternoon via handheld multi parameter water quality units.
. Water quality at the impact and reference sites will monitored via water quality loggers which will
record water quality every 30 minutes, these will be downloaded and the data analysed every two
weeks.
To assist with the determination of baseline water quality parameters for Salmon Creek and the
reference creek, a further water quality monitoring study will be implemented. Using a multi parameter
hand held unit, the water quality parameters mentioned above will be measured along both creek
systems during two tidal cycles (spring and neap tides) and seasons (wet and dry). This will give an
indication as to the spatial and temporal variability of water quality in the creek systems.

7.1.4

Correlation of NTU vs TSS

Water samples will be taken regularly and used to establish accurate correlations between the TSS
and NTU parameters. Water samples will also be taken on a weekly basis from the DMMA discharge.
Water samples will sent to a NATA accredited laboratory for analysis being completed. The results
may be used in the assessment of the model predictions when compared to monitoring results.

7.1.5

QA/QC

To ensure consistency of data and avoid unit failure, each water quality monitoring unit will be
retrieved every two weeks. The units will be replaced while they are serviced by the unit supplier.
Servicing will include cleaning, re-calibration and battery replacement. The frequency of this servicing
regime will be reviewed throughout the program. Backup units will be available in case of unit failure.

7.1.6

Reporting

The water quality data will be reviewed on a monthly basis and a final water quality monitoring report
will be provided to the DEC on completion of the project. In the event that water quality exceedences
required the application of contingency measure these will be report to the DEC. Water quality
monitoring reports will include a summary of the monitoring results and commentary on the potential
causes and contributing factors to any deterioration in water quality. The reports will also include

OCTOBER 2008

PAGE 41

DREDGING MANAGEMENT PLAN
details on any exceedance of management trigger levels and the subsequent management measures
implemented.

7.2

CORAL HEALTH MONITORING

7.2.1

Overview

The Finucane Island coral community is located at Site 1. The coral community consists of hard coral
colonies interspersed with soft corals, other sessile and motile invertebrates, turf algae and macro
algae. Although a few medium sized (~50 cm) hard colonies (Porites sp.) are present at this site, the
majority or corals are small and many are recent recruits. The areas within which corals are growing
are shallow and most of the area is dry on spring low tides.
A reference coral monitoring site will be established at Site R1. It should be noted that this site
contains a coral community that is not sufficiently similar to the Site 1 corals for its use in the reliable
determination of net coral mortality. The reference site will also be used as contextual data in the
investigation of any impacts at the Finucane Island site in the event that they occur.

7.2.2

Procedures

Monitoring will be undertaken on a fortnightly basis to assess:
•

Growth, stress and mortality of individual corals; and

•

Changes in the overall composition of the community.

To assess the growth, stress and mortality of the individual corals, a minimum of 30 coral colonies will
be tagged at each monitoring site using a reinforced bar hammered into the substratum immediately
adjacent to the colony. Tags will be attached to the bars and colonies will be photographed. Each
image will include a scale-bar and colour reference chart to assist in the analysis of the monitoring
data.
Changes to the overall composition of the community will be quantified by photographing fixed,
permanent quadrats. Three 10 m fixed transects will be established at each site. Quadrats (0.25 m2)
will be spread every 1 m along each transect (i.e. 30 quadrats in total). Each quadrat will be
individually photographed from directly above during each monitoring event.
Coral growth, mortality and sub-lethal stress will be monitored using the same methods at both Site 1
and R1 however transect lengths at Site 1 may be shorter than at Site R1 due to the limited spatial
extent of the coral community at Site 1. To ensure the compatibility of impact and reference site data,
initial results will be compared between Site R1 and Site 1 site after the first few field trips to ensure
that the data obtained has similar levels of precision at each site to allow for the greatest possible
power in statistical analyses. Methods will be modified and replication increased if necessary at either
site to ensure that similar levels of precision are achieved for percent coral cover and community
composition.

7.2.3

Analysis and Interpretation

Coral mortality and coral stress (indicated by bleaching) will be assessed by analysing the coral
photographs. Partial coral mortality will be recorded over the site and compared with the baseline data
to establish the gross coral mortality.
Coral bleaching will be determined via the use of coral colour charts. A waterproof frame with a
border comprised of numerous colour intensity squares will be used. Each of these squares has been
corrected to ambient light conditions, so that instead of a diver using the current method of estimating
coral health based on coral colour while underwater, a digital photograph will be taken that captures
the coral and the newly designed frame. The image will then be analysed by MicroImage Inc.’s
TNTMips version 6.9 (MicroImage Inc., 2008), an integrated GIS, Remote Sensing and CAD package.
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7.2.4

Reporting

A final coral condition report will be prepared and provided to the DEC on completion of the project.
This report will include a summary of the monitoring results and commentary on the potential causes
and contributing factors to any coral stress or mortality.

7.3

VESSEL MARINE PEST INSPECTIONS

7.3.1

Overview

As detailed in Section 6.8, vessels not determined to carry a low risk of infestation with marine pest
species will be subjected to pre-mobilisation and arrival vessel marine pest inspections.
All vessel marine pest inspections will be undertaken by a qualified marine scientist. The person
undertaking the inspections will be required to be experienced in the identification of marine pest
species and the assessment of the risk posed by such species.

7.3.2

Inspection Requirements

The inspections will focus on the presence of excessive sediments or known or suspected marine
pests on the vessels. The Revised Coordinating Committee for Introduced Marine Pest Emergencies
(CCIMPE) Trigger List (2006) will be used as the basis for the identification of a marine species as a
marine pest. However, the presence of other species that may present similar risks will also be
investigated.
Each inspection will involve:
•

A general inspection of the vessel hull including the external niches;

•

An inspection of the dredging equipment (hoppers, cutter heads, grabs/buckets);

•

An inspection of the internal niches including bilge spaces, anchor cables locker, seawater
systems; and

•

An inspection and assessment of the state of the anti fouling coating.

Each of these items will be visually inspected and video/photographs will be taken.
The ballast water logs will also be inspected to confirm compliance with the AQIS Mandatory Ballast
Water Requirements (Figure 6).
In the event that sediment or known or suspected marine pests are identified, a photograph or video
image showing the marine pest will be taken and a sample will be taken and sent for expert taxonomic
identification (if found on vessels within Australian waters). It should be noted however, that the
management strategy presented in Section 6 will apply when suspected marine pest are identified
and implementation of the strategy will not depend on the taxonomic identification due to the time
required for such the taxonomic study.

7.3.3

Reporting

An inspection checklist will be completed during each inspection. This checklist, including a statement
from the inspector that the vessel is free of marine pest infestation will be forwarded to the DEC and
DoF within 24 hours of the inspection and prior to the commencement of the vessels operations. A full
report detailing the vessel history, ballast water records and the results of the pest inspection will be
provided to the DEC and DoF within 14 days of the inspection.
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8

REPORTING

Table 10 presents a summary of the reporting requirements under this DMP.
Table 10 Summary of Reporting Requirements
Report Name

Contents

Recipient

Frequency/Schedule

Results of the fortnightly WQ
monitoring at the impact and
reference sites
Results of the daily water quality
monitoring of the DMMA discharges
Commentary on any trigger
exceedances and resulting
management measures

DEC

Monthly

Results of fortnightly coral
monitoring program
Net coral mortality at the impact
sites
Commentary on any trigger
exceedances and resulting
management measures

DEC

Monthly

Incident report on any hydrocarbon
spill including response measure
implemented

DEC, PHPA

Per occasion

Marine Water Quality
Water Quality
Monitoring Report

•

•
•

Coral Health
Monitoring Report

•
•
•

Hydrocarbon Spill
reports

•

Marine Habitats – Mangrove
•

Report on the disturbance of
mangroves outside of the approved
area

DEC, PHPA

Report provided if
unapproved clearing
occurs

Marine fauna
incident report

•

Details of any incident resulting in
injury/mortality of marine mega
fauna including time and locations of
the incident, species involved (if can
be identified) and activities being
undertaken

DEC, PHPA

Per occasion

Marine fauna
sighting report

•

Record of sightings of marine fauna

Internal report

Updated per sighting

•

Checklist of vessel components
checked during vessel inspection
Statement from lead inspector on
marine pest status of the vessel

DEC, PHPA,
DoF

Within 48 hours of
inspection

Checklist of vessel components
checked during vessel inspection
Statement from lead inspector on
marine pest status of the vessel
Vessel ballast water management
reports
Applicable vessel history
Results of any risk assessment
undertaken

DEC, PHPA,
DoF

Within 14 days of
inspection or risk
assessment

Unapproved
mangrove
disturbance report
Marine Fauna

Marine Pest Species
Marine pest
inspection checklist

•

Vessel quarantine
report

•
•
•
•
•
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Report Name

Contents

Recipient

Frequency/Schedule

The times and dates of when each
dumping run is commenced and
finished
The position (as determined by
GPS) of the vessel at the beginning
and end of each dumping run, with
the inclusion of the path of each
disposal run
A means of estimating the volume
of dredge spoil (in cubic metres)
dumped and quantity in dry tonnes
at the disposal site for the specified
disposal period

Retained for
audit purposes

Weekly

Chart showing change in bathymetry
within spoil ground
Written commentary on volume of
spoil retained within disposal ground

DEWHA

Within 2 months of the
completion of offshore
disposal

Permit start date
Permit expiry date
Nature of material
Permit Quantity
Quantity dumping in proceeding
calendar year
Dumping method used

DEWHA

By 31 January each
year

Offshore Disposal and Spoil Ground
Weekly plotting
sheets

•

•

•

Spoil ground
bathymetry report

•
•

IMO report

•
•
•
•
•
•
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9

AUDITING

A compliance audit schedule will be developed based on the conditions contained within the various
approvals documents. An audit criteria schedule will be provided to the DEC and DEWHA for approval
as part of the final DMP.
BHPBIO will submit to the Chief Executive Officer of the DEC (the CEO) environmental compliance
reports annually, reporting on the previous twelve-month period, unless required by the CEO to report
more frequently.
The environmental compliance reports will address each element of the audit program approved by
the CEO and will be prepared and submitted in a format acceptable to the CEO.
The environmental compliance report will:
•

Be endorsed by signature of the proponent's Managing Director or a person, approved in writing
by the CEO, delegated to sign on behalf of the proponent's Managing Director;

•

State whether the proponent has complied with each condition and procedure contained within
the ministerial approvals documentation;

•

Provide verifiable evidence of compliance with each condition and procedure contained within
the ministerial approval documentation;

•

State whether the proponent has complied with each key action contained in the DMP;

•

Provide verifiable evidence of conformance with each key action contained in the DMP;

•

Identify all non-compliances and non-conformances and describe the corrective and
preventative actions taken in relation to each non-compliance or non-conformance;

•

Review the effectiveness of all corrective and preventative actions taken; and

•

Describe the state of implementation of the proposal.

Information contained within the environmental compliance reports is publically available.
An independent audit of compliance with this DMP and the relevant SDP will be conducted by an
approved auditor. This audit will be undertaken with four weeks of the commencement of dredging
and disposal activities. A report on the audit results will be provided to the DEWHA.
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10
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