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1.Introduction

The Port of Weipa (the Port) was established on 1 June 1965, together with the Rio Tinto Alcan (RTA) mine and
the township of Weipa. The port handles more than 36 million tonnes of product per annum, most of which is
bauxite. It serviced 619 ships in 2017-18, carrying 36.1 million tonnes of bauxite. In addition, 94,872 tonnes of
fuel and 59,422 tonnes of other cargo were also handled.

The main activity of the port is the export of bauxite from the RTA mine. RTA currently operates the majority of
port facilities and maintains on-shore bauxite handling, processing and stockpiling infrastructure, including
conveyors for ship loading servicing Lorim Point Wharf. The Port also handles fuel oil, cattle, breakbulk and
general cargo.

The port is located 640 km north west of Cairns and 1,180 km east of Darwin in Albatross Bay on the eastern
shore of the Gulf of Carpentaria, on the north west coast of Cape York Peninsula (Figure 1). Weipa is a coastal
town of approximately 3,500 people, making it the largest community on the Cape York Peninsula.

Thepor t 6s navi gat i camaih shipping channel imAdbhtioss Bay, four shipping berths across three
wharves, and tug berth area. There is an inner approach channel and an inner departure channel.

1.1.PURPOSE AND OBJECTIVES

The purpose of this Long-term Maintenance Dredging Management Plan (LMDMP) is to document the strategy
for managing natural sediment accumulation at the Port of Weipa, in a way that ensures the safe and efficient
operation of the Port and the ongoing protection of local environmental, social and cultural values.

Left unmanaged, natural sediment fills up navigational infrastructure, impacting the depth necessary for safe
loading, manoeuvring and transit of ships. A reduced ability to effectively load ships can have a substantial
economic impact on the region that the port supports.

The objectives of the LMDMP are to:

Provide a framework for maintenance dredging of the Port over the next 10 years.
Establish a robust, transparent long-term planning approach to managing port sediment.
Outline operational, planning, consultation and monitoring arrangements.

Maintain local environmental, social and cultural values,.

a b~ w D

Apply continual improvement practices in the management of sediment and dredging actions.

1.2.CHANGES TO THE LMDMP

This plan is intended to demonstrate commitment to the long-term management of maintenance dredging and
placement activities for the Port of Weipa, from 2018 to 2043. The plan is supported by a detailed technical
analysis, titled: The Port of Weipa Sustainable Sediment Management Assessment (refer www.ngbp.com.au).

This LMDMP will be reviewed and updated when or if one of the following occurs:

1. When permit conditions have been changed or amended or new permits issued.
2. When monitoring results report substantially different impacts than were predicted.
3. If new navigational infrastructure is planned and developed at the Port.

4. If anincident occurs that poses a significant risk to effective future management.

The current approved LMDMP will be maintained on the North Queensland Bulk Ports (NQBP) website i
www.ngbp.com.au.


http://www.nqbp.com.au/
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Figure 1: Port of Weipa
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1.3.PoLicy CONTENT
The plan will also ensure that dredging activities align with the principles, elements and objectives described in:

1  Environmental Code of Practice for Dredging and Dredged Material Management (Ports Australia 2016)
1 National Assessment Guidelines for Dredging (NAGD) (CoA 2009).
In addition, while Weipa is not located within the Great Barrier Reef World Heritage Area (GBRWHA) this Plan
has followed the approach recommended in the:
1 GBRWHA Maintenance Dredging Strategy (SOQ 2016)

Ports Australia Dredging Code of Practice

The Ports Australia Dredging Code of Practice for Dredging and Dredged Material Management sets out a
number of environmental principles that Australian ports meet when undertaking dredging and placement of
dredged material. The principles have been defined on the basis of ecologically sustainable development
principles.

National Assessment Gui delines for Dredging (NAGD)

The NAGD established a scientific assessment framework to determine if dredge material is suitable for ocean
placement in line with the Environment Protection (Sea Dumping) Act 1981 and the 1996 Protocol to the
Convention on the Prevention of Marine Pollution by Dumping of Wastes and Other Matter, 1972 (the London
Protocol). The Guidelines include an assessment framework (Figure 2) that is applied to ensure the impacts of
dredged material loading and placement are adequately assessed.

The Assessment Framework invohlves the following steps:

Demonstrate that all alternatives to ocean disposal have
been evaluated

r

Assess sediment guality

r

Characterise loading and disposal sites

Assess potential impacts on the environment at the
loading and disposal sites

r

Identify monitoring and management measures to control
or mitigate impacts al loading and disposal sites

Figure 2: National assessment framework for dredge material placement (CoA 2009)
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GBRWHA Maintenance Dredging Strategy

Qu e e n s | Maintehanse Dredging Strategy for Great Barrier Reef World Heritage Area Ports (SOQ 2016)
provides a framework for sustainable, leading practice management of maintenance dredging at ports in the
Great Barrier Reef World Heritage (GBRWHA). The framework builds on the current regulatory requirements to
ensure the ongoing protection of the Reef's values and the continued operating efficiency of ports within the
GBRWHA.

While not directly related to the Port of Weipa, the Strategy sets up a best practice framework for maintenance
dredging management and recommends ports develop and implement long-term maintenance dredging
management plans.

Develop
knowledge base

* Sediment forecasting

* Sediment effects on port
operations

* Values assessment

* Consultation with relevant
stakeholders

Strategic
Objective

* Ongoing protection
of the GBR’s values
¢ Continued operating

Implement
option

* Execute approved
solution(s)

Review

management

options

* Avoid or reduce
need for dredging

* Beneficial reuse

* On-shore placement
of sediment

* At-sea placement
of sediment

* [mpact monitoring

* Adaptive
Management

* Reporting

* Consultation with
relevant stakeholders

efficiency of
GBRWHA ports

Select option
* Comparative analysis
* Determine most appropriate option
* Develop Long Term Management
Plan
* Obtain regulatory approvals
* Consultation with relevant
stakeholders

Figure 3: Framework for Long-term maintenance dredging management (SOQ 2016)

The development and implementation of this Plan is in line with applicable principles contained in the
Maintenance Dredging Strategy (Figure 3), specifically:
1 Developing the knowledge base, using the best science available
Avoiding or minimising the need for maintenance dredging where possible
Application of the principles of ecologically sustainable development
Maintaining and enhancing environmental values

= =4 =4 =4

Going further than avoiding and mitigating impacts, to look for opportunities to deliver environmental
protection, restoration or enhancement outcomes (working with nature principles)

Application of comparative analysis to determine the most suitable solutions
Application of adaptive management and continuous improvement processes

= =4 =4

Reporting evaluated performance and providing access to data and information from monitoring
1 Favouring transparency, consultation with key stakeholders and values-based assessment.
This LMDMP comprises the main planning and management tool for maintenance dredging at the Port.

Supporting this Plan will be a Maintenance Dredging Environmental Management Plan (EMP) and a Monitoring
Program.

1 The Maintenance Dredging EMP is developed in conjunction with the dredge operator, it is specific to an
individual dredging program and contains the operational controls for dredging.

1 The Monitoring Program is developed by NQBP and outlines the ambient, impact and adaptive
monitoring overseen by the Port Authority.
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1.4. GOVERNANCE

LEGISLATION A ND APPROVALS

Maintenance and capital dredging programs are subject to a number of Commonwealth and Queensland
government laws and policies. This section describes the key environmental, cultural and planning legislation and
policies that apply to dredging and dredge material placement projects undertaken at the Port of Weipa. Specifics
on which of these particular legislation and approvals processes apply to a proposed dredging project will need to
be undertaken in the initial planning stage of any proposed dredging program, taking into account the specifics of
each proposed dredging program.

COMMONWEALTH LEGISLATION AND POLICY

Two key pieces of Commonwealth environmental protection legislation apply to dredging projects undertaken
within Australia:

1 Environment Protection (Sea Dumping) Act 1981

1  Environment Protection and Biodiversity Conservation Act 1999

Environment Protection (Sea Dumping) Act 1981

Dumping of waste and other material from any vessel, aircraft or platform in Australian waters is prohibited under

the Environment Protection (Sea Dumping) Act 1981, unless a permit has been issued. Permits are most

commonly issued for dredging operatonsand t he creation of artificial reefs. Th
international obligations under the London Protocol (to prevent marine pollution by controlling dumping of wastes

and other matter). The Act is administered by the Department of Agriculture, Water and Environment (DAWE).

Environment Protection and Biodiversity Conservation Act 1999

The Environment Protection and Biodiversity Conservation Act1999( EPBC Act ) is the Australian
central environmental legislation. The EPBC Act provides a legal framework to protect and manage nationally

and internationally important flora, fauna, ecological communities, wetlands and heritage places which are

defined in the EPBC Act as matters of national environmental significance (MNES).

The EPBC Act is triggered when a development proposal has the potential to have a significant impact on MNES.
Approval under this Act is not required if significant impact to MNES will not result.
STATE LEGISLATION AND POLICY

The Queensland Government also regulates maintenance dredging under a series of State laws. The legislation
that applies is determined by the location of the dredging activity and the type and scale of dredging being
undertaken.

APPROVALS

There are a number of State and Federal approvals necessary for ongoing maintenance dredging and placement
at the Port of Weipa.

Table 1: Dredging related permits

Permit Activity

Environmental Authority (EA) Undertake maintenance dredging of navigational infrastructure
Operational Works (Tidal Works) Placement of dredged material below high-water mark
Sea Dumping Permit (Clth) Loading and placement of dredged material at sea
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NOTIFICATION AND OBLIGATIONS SCHEDULE

Prior to maintenance dredging commencing NQBP will develop
clearly outlines relevant reporting requirements and obligations arising from all current permits. The schedule will
separately show notification requirements and condition obligations for the periods:

1. Pre-maintenance dredging commencing.
2. During active maintenance dredging and placement.
3. Post-maintenance dredging reporting and closeout.

The most current notifications and obligations schedule will be provided to the Technical Advisory Consultative
Committee (TACC).

1.5.RESPONSIBILITIES

NQBP is a government owned corporation that reports to two Government Shareholding Minsters (Minister for
Main Roads, Road Safety and Ports; and the Treasurer). The shareholding ministers are represented by a Board
of Directors who oversee the governance and direction of the organisation.

A Maintenance Dredging Steering Committee oversees the day to day planning and operations of maintenance
dredging at the Port of Weipa. The committee is responsible for:

1 financial review and approval

1 dredging contract review and approval

1 approval of the LMDMP, Monitoring Program and environmental management plans

1 review and approval of external affairs and media correspondence.

The committee is chaired and attended by key executives of NQBP and includes senior representatives from
RTA.

Figure 4: Structure of Maintenance Dredging Steering Committee
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2.Port Locality, Setting and Shipping

The Port of Weipa is located within Albatross Bay in the Gulf of Carpentaria, on the north west coast of Cape
York Peninsula (Figure 1).

The Port of Weipa consists of a main shipping channel in Albatross Bay (South Channel) and an Inner Harbour.
The Inner Harbour consists of three wharves: Lorim Point, Humbug Wharf and Evans Landing; plus an inner
Approach Channel and an inner Departure Channel (see Figures 5 and 6). The three wharves provide four
shipping berths.

1 Lorim Point Wharf has two berths, which are dredged to 12.5 m below LAT
1 Humbug Wharf has one berth and is dredged to a depth of 8.1 m below LAT
1T Evanoés basong bernitgthat is dredged to 9.6 m below LAT.

In addition to the shipping berths, there is a tug berth behind the Lorim Point Wharf.

The South Channel is located in the centre of Albatross Bay and is the access channel for ships using the Port of
Weipa. The channel was first dredged in the early 1960s, with additional capital dredging in the 1970s and in
2006 and 2012. The South Channel is currently maintained to a length of approximately 17 km, a width of 105.5
m and a declared depth of a maximum of 12.0 m LAT (design depth for departure channel is 11.1 m LAT and that
of the 2012 channel extension is 12 m LAT.

The South Channel terminates at the junction with Jackson Channel, which is located within the natural harbour
formed by the Embley-Hey River estuary (Inner Harbour). Within the Inner Harbour there is a natural swing basin
surrounding Cora Bank. Depths in the Inner Harbour range from 0 i 2 m at the centre of Cora Bankto 81 20 m
in the surrounding swing basin.

Table 2: Dimensions of navigational areas at the Port of Weipa

Location Design Depth
Length (m) Width (m)

(m below LAT)
South channel -12.2t0 14.1 17,400 105.5
Inner departure channel 114t011.8
Lorim Point East Wharf 12.3 365 60
Lorim Point West Wharf 12.3 325 60
Humbug Point Wharf 9.5 195 35
Evans Landing Wharf 9.4 165 30

10
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Figure 5: Port of Weipa navigational infrastructure
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CORA BANK

Embley River

St

Figure 6: Port of Weipa inner harbour navigational infrastructure
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2.1. FIGURE VESSELS

The Port of Weipa primarily ships bauxite (aluminium ore) from the RTA mine with tonnage of approx. 28 million
tonnes in 2018-19.

Vessels currently transporting bauxite from the Port of Weipa include a mix of vessels owned and operated by
Rio Tinto Marine (the Rio Tinto fleet) and chartered vessels. The Rio Tinto fleet consists of seven vessels (five
existing vessels of approximately 90,000dwt and two new vessels of approximately 88,000dwt). The vessels are
all Japanese built bulk carriers with minor modifications to the cargo spaces, rudder and hull form to suit the
specific requirements of the bauxite trade.

Bulk carriers from the Port of Weipa currently travel to and from the Port of Gladstone via the Torres Strait and
follow the inner Great Barrier Reef Designated Shipping Area.

In addition to the Rio Tinto fleet, Rio Tinto charters Panamax vessels (typically 75,000 to 88,000dwt) as required.
In future Rio Tinto may also charter Cape size vessels if required for the transport of bauxite internationally.

To accommodate bulk carriers of this size the navigational areas within the Port have been deepened to enable
the safe departure of loaded vessels.

Figure 7 provides a cross-sectional representation of the various depths related to dredging and safe vessel
movements.

13
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3.Port Environmental Values

In managing sediment and dredging activities at the Port of
Weipa it is essential to understand the environmental, social
and cultural values of the Port and the surrounding area.

The focus is on values that are considered important or
notable at a national, regional or local level. The aim is to
provide a useful level of detail and relevance to management
planning. Values are described for the broader area
incorporating the port limits and adjacent environs. More
detailed information regarding these values can be found in
the Port of Weipa Environmental Values Report (GHD 2019).

This EVA has identified, assessed and evaluated those
values considered to be important for the Port of Weipa
across the headline categories of social, aquatic
ecosystems, landform and biota and air quality. This has
been completed using robust methodologies that considered
how values considered important at a national, regional and
local level were expressed within the region to determine
those values that are considered significant for the Port of
Weipa. Assessment used desktop review of data collated
and reported from field investigations in conjunction with
data available through online portals, including government
databases.

Assessment determined the significant values for the Project
area to be:

1 Traffic management

Fisheries

Waste management

Indigenous cultural heritage
Seagrass

Mangroves

1 Catchments and streams (estuarine)

= =4 =4 -8 =9

These values have been assessed as significant as they

WHAT
1

I'S AN 61 MPORTANT

For the purposes of this review,
important environmental values are
those that are:

Matters of national environmental
significance protected under the
Commonwealth Environment
Protection and Biodiversity
Conservation Act 1999 (EPBC Act).

Matters of state environmental
significance protected under

Queensland environmental protection

and management laws.
Habitats or ecosystems that are

\

considered 6i mptothet ¢

sur vi listed speciesfor
communities.

Values that contribute significantly to
the regional and local landscape.

Important social and cultural values are those

that are:
1
1

Included in national or state registers.

Identified by traditional owners or
community members.

Values that contribute to the

appreciation culture and heritage in the

region.

Features that provide a connection to

the landscape, history or previous or
current use of the area.

represent something that is regionally or locally unique. Some values, like corals and shorebirds, were
recognised to be important for the region however were not found to be unique to the Project area when

compared with other surrounding areas/regions.

A summary of the significant values is provided at Figure 8.

15
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Figure 8: Environmental values surrounding the Port of Weipa (GHD 2019)
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3.1.REGIONAL ENVIRONMENTAL FEATURES

Measures of importance were used as criteria to identify important environmental, cultural and social values on a

national, regional and local level. Assessment was undertaken on important values to determine those that

contribute significantly to the project area. These identified environmental, cultural and social values were then
classified according to criteria defining 6significant val
maintain integrity with this values assessment.

The findings can assist in identifying potential environmental constraints and opportunities when considering and
ultimately deciding sediment management options for the port, as well as provide an important input into broader
port planning and decision-making.

The environmental values were defined as important at a National, State/Regional or Local level by using set
criteria, including:

9 matters of National and State Environmental Significance
9 critical habitats and ecosystems

9 regional significance

1 national/state heritage registers

 traditional owner considerations.

Those values that were found to be important for the region were further assessed to determine if they
contributed significantly to the expression of social, cultural, environmental or economic values of the project
area.

It is important to note that some values that were considered locally and regionally significant, such as terrestrial
flora and fauna, were included as subsets of broader categories that were assessed overall as not being
significant and therefore not included as significantly important values for the project area.

Those values determined to be significant for the Project area are summarised below:
Traffic management

Transport infrastructure in the area is highly valued and is regionally significant as it provides broader
connections in the region and increases access to employment and essential social services. Transport was
determined to be of high social significance in the area as there are limited traffic options given the remoteness of
the area and the road and air network is vital to the economic survival of the region

Fisheries

Commercial fishing in the area is highly valued as it is an important component of the economic landscape that is
largely reliant on mining. Commercial fishing is recognised in the Cape York Regional Plan as being an important
economic value of the region as providing for a more diverse economy. Commercial fishing is of high social
significance and the species (barramundi, mackerel, grunter) that attract fishers needs to be considered in future
port decision making.

Waste management

Waste management is considered to be of high regional significance to the area as there are limited waste
management facilities in the region and there is also limited capacity to manage waste resources in the region.

Indigenous cultural heritage

Indigenous cultural heritage has been determined to be a significant value. The area is home to shell middens,
stone axes and a number of the woomera scarred trees with high archaeological significance.

Seagrass

Seagrass communities are considered to be of high local and regional importance in the area. Seagrass has
been determined be a significant value as it provides critical ecosystem functioning, important nursery ground for
fisheries, and ultimately supports the commercial and recreational fisheries in the Gulf.

17
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Mangroves

Mangroves have been determined to be a significant value for the area as they provide for nursery and feeding
grounds for important species and provide for critical ecosystem functioning.

Catchments & streams (estuarine)

Catchment and streams are considered to be of high local and regional importance as they provide for
permanent aquatic refuge in a highly seasonal environment and provide for critical habitat for conservation
significant species. Catchment and streams that are located downstream (estuarine environment) are specifically
rated as being a significant value as they play a vital part of the economic and environmental productivity in the
Gulf.

3.2.ALBATROSS BAY

Albatross Bay is a large, shallow embayment, varying in depth from 0 to -20m (LAT) (GHD 2005). Tides are
predominantly semi-diurnal, with a strong daily inequality that occasionally results in a fully diurnal tidal cycle. The
mean spring and neap tidal ranges are 2.2 m and 0.7 m, respectively and mean tidal current velocity is 0.7 m/s
(URS 2002).

There are two main seasons at Weipa, with the wet season usually commencing in October-November and
finishing in late April. However, the monsoonal climate is variable, with the start, duration and intensity of rainfall
varying for each wet season.

Tropical cyclones regularly form in the Gulf of Carpentaria and cyclones in the area result in strong to gale force
winds and high wave action, which causes substantial resuspension and transport of seabed material within
Albatross Bay (GHD 2005). Average annual rainfall in Weipa is 1,884 mm, 95% of which is received during the
wet season (GHD 2005). Air temperatures range between 137 35 °C in winter (mean 26 °C) and 18 1 38 °C in
summer (mean 28 °C) (BoM 2009). South-easterly land breezes are predominant during the dry winter season
and winds are generally lighter, more variable and with more northerly and westerly components during the
summer.

The catchment area for Albatross Bay consists of four relatively small river systems, the Pine River to the north,
the Mission and Embley Rivers to the south, and the Hey River, which flows from the south into the Embley River
before it discharges into the bay. The rivers and bay form an extensive estuarine system that supports a diversity
of habitats, including seagrass beds, mangrove communities, soft bottom habitats and rocky reefs (GHD 2019).
Bordering catchments include the large Wenlock River system to the east, the Pennefarther River system to the
north, and the Watson River system to the south.

3.3.INDIGENOUS CULTURAL HERITAGE

A large number of groups have historically occupied land in the vicinity of Albatross Bay, many of which now live
within a number of Indigenous communities along the western coast of Cape York. The cultural heritage value of
the areas around Albatross Bay and the Port is defined by both significant sites and places and by the presence
of natural resources that are culturally significant.

Traditional Owners carry out commercial fishing for prawns in Albatross Bay, which contributes to the economy of
a number of local communities. They also hunt for turtle and dugong within Albatross Bay.

The area around Chwahn sandbank has been identified by Traditional Owners as an area of significance due to
the location of two story sites:

1  Thungganh story is located in the area around the Chwahn (Jackson) sandbank
T A6Ang story is |l ocated at the base of the existing Chal

Previous capital and maintenance dredging has not impacted these cultural story sites.

Each option for a new offshore dredge management placement area within Albatross Bay has been considered in
consultations with traditional Owners. Consultation undertaken with Traditional Owners and other Aboriginal
Parties concluded that no matters of cultural heritage significance were present in the proposed areas.

It is recommended that ongoing efforts be made to consult with the Traditional Owner parties prior to
commencement of works and thereon each year in which dredging is to occur.

18



Port of Weipa Long-term Maintenance Dredging Plan 2020-2030

4.Consultation

4. 1. TECHNICAL ADVISORY AND CONSULTATIVE COMMITTEE

Under the NAGD (CoA 2009), development of a Technical Advisory and Consultative Committee (TACC) is
necessary to assist in the consultation process required for a Sea Dumping Permit application. The NAGD states
that:

AThe TACC i s i nt eandethkrptoponeats ad BetermimingrAttisority to access local knowledge
and reconcile various stakeholder interests. o

The TACC is intended to:

1  provide continuity of direction and effort in protecting the local environment
1 support communication between stakeholders

i assist in the establishment of longer term management arrangements, including reviewing the
development and implementation of management plans and monitoring programs

review dredging and dumping activities in accordance forecast plans and programs
1 make recommendations to the port authority and regulators as necessary or appropriate.

A TACC has been in place for the Port of Weipa for more than 10 years. Communication with the TACC is
primarily through pre- and post-dredge meetings, emails and telephone discussions.

The TACC for the Port of Weipa includes representatives from Commonwealth, Queensland and local
governments, port users and community interest groups as detailed below.

Table 3: TACC Membership
1 Commonwealth Science and Industrial Research Organisation (CSIRO)
Department of Agriculture, Fisheries and Forestry (QId)
Department of Agriculture, Water and the Environment (Clth)
Department of Environment and Science (QId)
Department of Transport and Main Roads (QId)
James Cook University i TropWATER
Maritime Safety Queensland
North Queensland Bulk Ports Corporation
Port of Brisbane (dredge operator)
Weipa Town Authority
Rio Tinto Alcan (RTA)

Traditional owners

= =4 =4 4 -4 -4 -4 -4 -4 -8 -4

0  Mokwiri Corporation
o Wik-waya people

0 Alngith people

o Thanikwithi people
o Peppan people

o Wathayan people

19
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5.Sediment Assessment

5.1. PORT SEDIMENT CHARACTERISTICS

Port navigational areas, including shipping channels, aprons and berth pockets, are areas that have been
deepened to allow the safe navigation, movement, loading and transit of ships trading at the Port. In these
deeper areas of the Port, currents, wave energy and tidal regimes are responsible for mobilising and transporting
sediments. This can be different to what is occurring in the adjacent natural seabed areas. The different depths
and water movement can cause significant changes in the patterns of sediment scouring and accumulation.

Currents, wave energy and tidal regimes are responsible for mobilising and transporting sediments into these
deeper areas of the Port. The different depths and water movement can cause significant changes in the patterns
of sediment scouring (erosion) and accumulation (accretion).

Accretion of seabed sedi ments r es thénasgational aréds,ialgpohe whighot s6 or 6|
safe navigationald e pt hs are enforced by the Regional Har bour Master.
depths, the effects of which may significantly affect the efficiency of the Port.

Currently the Port of Weipa consists of:

1 amain shipping channel in Albatross Bay called the South Channel
1 an Inner Harbour which is within the Embley River and consists of four shipping berths (Lorim Point East
and West, Humbug Wharf and Evans Landing) and the Approach and Departure Channels.

In total the Port has approximately 622 hectares of channels, swing basins and berths where depths are
maintained by maintenance dredging.

A number of technical studies (PCS 2019a, PCS 2019b) were commissioned as part of the SSM Project to
understand the sediment management needs of the Port. These studies answered key questions around:

1 The nature and sources of marine sediments that accumulate in the navigational areas at the Port
1 What drives sediment dynamics at the local and regional scales

1 Current and predicted rates of sediment accumulation

1 Risks to operations from increased sedimentation at the Port.

NATURE OF THE SEDIMENT

Exploration for commerci al deposits of bauxite in the Gulf
marine surveys that included seismic and borehole data from the inner shelf environments offshore of Weipa

(e.g. Bates et al., 1971). Results from the drilling showed that the surface sediment typically comprised of

Holocene marine muds with thicknesses of less than 1 m north of Duyfken Point (Figure 2) to more than 6 m in

parts of Albatross Bay (Hudson, 1995). Based on information from available literature, the deposits which

typically occur along the eastern shoreline of the Gulf of Carpentaria can be categorised by water depths as

follows:

9 Depths of less than 20 m: sands and sandy muds are present on top of older sediment (pre-Holocene).
Typically, sands are present along the open coast down to 10 m water depth, while in sheltered
embayments such as Albatross Bay silts and clays are present (Michaelsen, 1994)

9 Depths of 20 to 60 m: relict alluvial (river) sands and gravels are common on the seafloor (Hudson,
1995).

In the Gulf of Carpentaria from Weipa north, there is little evidence for the accumulation of significant volumes of
terrigenous sediment on the present day inner shelf, suggesting limited sources of new sediment to the system
(Hudson, 1995).

The sediment composition information from the literature agrees well with the findings from recent sediment
sampling undertaken in the region as part of the impact assessment for Amrun Port and the ongoing
maintenance dredging requirements at the Port of Weipa. Based on the available information as well as findings
from the bathymetric analysis and observations (PCS, 2018a) a sediment composition map has been developed
for the region (Figure 9). The map shows the following:

T the majority of Albatross Bay is made up of sandy/clayey silt
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9 the ebb tidal deltas and some upstream areas of the main channels in the Pine, Mission and Embley
Rivers are made up of predominantly silty sand

9 the main channels of the Pine, Mission and Embley Rivers close to the river mouths are made up of
predominantly sand, with some sandy gravel present in the Embley River where the current speeds are
highest

9 the nearshore areas along the open coast and the southern side of Albatross Bay is predominantly
sandy sediment

9 the offshore region (deeper than 15 to 20 m) is predominantly made up of silty sand.
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Figure 9: Inferred sediment composition for the Weipa and Amrun regions (PCS 2019b)

It is also important to understand the sources of sediment which contribute to sediment transport in the region.
There are two types of sediment sources:

1. Sources of new sediment: for the Weipa region the main sources of new sediment to the marine
system are from cliff erosion and river discharge/overland flow, although there will also be small inputs
from the erosion and reworking of carbonate reefs.

2. Sources of existing sediment: for the Weipa region the main source of existing sediment which
contributes to the sediment transport is from the surface sediment on the seabed, although the sediment
in the estuaries, particularly in shallow intertidal areas, will also contribute.

SEDIMENT CONTAMINATION

As reported in Advisian (2019), a succession of sediment contamination surveys for dredging operations in the
Port of Weipa has been conducted over the last nineteen years. NQBP has commissioned multiple Sampling and
Analysis Plans (SAPs) in preparation for the 2000, 2002, 2003, 2004, 2005, 2009, 2013 and 2018 maintenance
dredging programs, as well as the 2006/2007 capital dredging program and the extension of the Southern
Channel during 2012.

Historical sampling indicates that the dredging footprints of the Southern Channel and Inner Harbour (arrival and
departure areas) are in areas of low contamination risk (classified as probably clean). The berth pockets of Lorim
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Point (east and west), the Tug berths; Humbug Wharf and Evans Landing may be considered of higher
contamination risk (potentially contaminated).

All areas have however always recorded contamination levels acceptable for ocean placement.

SEDIMENT BUDGET

In managing sedimentation within the Port it is important to understand the natural sediment transport processes
which occur in the Weipa region. This includes understanding the source of the sediment, sediment transport
pathways, processes controlling the sediment transport and the development of a quantitative sediment budget.
Ports and Coastal Solutions (2019a, 2019b) has undertaken a series of studies to understand how best
sedimentation should be managed at the Port of Weipa. The following summarises these studies.

Local Conditions: The dominant process which is resulting in sedimentation in the dredged areas at the Port of
Weipa is wave action. The wave conditions control the mass of sediment resuspended along the open coastline
and within Albatross Bay and the tidal currents subsequently transport the suspended sediment. The sediment
will be transported until the bed shear stresses are sufficiently low for the sediment to be deposited (i.e. either the
wave energy and tidal current speed have reduced or the sediment has been transported to a sheltered location).
The tidal currents also appear to be an important driver within the Inner Harbour area of the Port of Weipa,
driving transport by bed load or localised resuspension which can in turn result in localised accretion within the
channel.

Wave Resuspension Relationships: To better understand the relationship between wave activity and turbidity,
numerical modelling simulations were undertaken for a range of wave conditions. The results show an
approximate exponential relationship at all locations, with the suspended sediment concentration (SSC) highest
in Albatross Bay and lowest in the Inner Harbour. The increase in SSC is relatively gradual up to a significant
wave height (Hs) of 2 m, and much more rapid when the Hs increases beyond this.

Resuspension Calculations: Two approaches were adopted to estimate the natural resuspension of fine-
grained sediment from the Albatross Bay region and assess the differences between the two approaches. The
first approach estimated the annual resuspension through statistical analysis of measured turbidity data, while the
second approach estimated annual resuspension using a calibrated sediment transport model. The two
approaches provided similar (less than 10% difference) natural annual resuspension estimates for the Albatross
Bay region, with the first estimating 38 Mt/yr and the second 35 Mt/yr. The similarity between the two approaches
provides confidence that the sediment transport model is able to provide a reliable estimate of the quantitative
sediment budget for the region.

Sediment Budget: The quantitative sediment budget has been run at both a regional and a local Port of Weipa
scale. The budget shows the following:

9 approximately 45 Mt/yr of sediment is resuspended at the Weipa and Amrun regional scale (covering
10,000 kmz, approximately 130 km along the coast and 80 km offshore) during a typical year and 70
Mt/yr during a cyclonic year.

T the majority of sediment which is suspended at the Weipa and Amrun regional scale is from the local
resuspension of existing fine-grained sediment. Wave action drives the resuspension of existing fine-
grained sediment within Albatross Bay and along the open coast to the north and south, while tidal
currents and locally generated wind waves drive resuspension within the estuaries.

T there is limited input of new sediment to the sediment budget in the Weipa and Amrun regions (less than
1% of the total annual resuspension mass), with the main sources of new fine-grained sediment being
from cliff erosion and river discharges/overland flow.

T there is limited net residual transport of sediment (less than 10% of the gross sediment transport in the
Port of Weipa local region) and as such the sediment budget is generally balanced. The suspended
sediment is typically either transported north and south along the open coastline, or offshore (west) and
onshore (east) in Albatross Bay and the adjoining estuaries.

T significant sedimentation occurs in the South Channel of the Port of Weipa, which is mainly due to the
resuspension of existing fine-grained sediment within Albatross Bay due to wave action. The suspended
sediment is then repeatedly transported backwards and forwards past the channel with 27 3% of the
total (gross) suspended sediment becoming trapped. Sedimentation occurs predominantly during the
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wet season due to the increased SSC resulting from larger waves, with limited sedimentation during the
dry season when wave conditions are calm and there is little resuspension of sediment from the seabed.

1 limited sedimentation occurs within the dredge areas of the Inner Harbour at Weipa. The results suggest
that during cyclonic years some sedimentation can occur at the eastern end of the approach channel
and the northern area of the departure channel.

Figures 10 to 12 show the sedimentation changes over a typical dry, typical wet and cyclonic wet season.
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Figure 10: Modelled bed level change around the Port of Weipa over a 3 month dry season period.
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Figure 11: Modelled bed level change around the Port of Weipa over a 3 month typical wet season period.
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Figure 12: Modelled bed level change around the Port of Weipa over a 3 month cyclonic wet season
period.

Transport from Dredge Material Placement Area: Numerical modelling was also undertaken to better
understand the potential for resuspension from the Albatross Bay Dredge Material Placement Area (DMPA) and
the fate of any sediment which was resuspended at the DMPA. The modelling showed that sediment placed at
the Albatross Bay DMPA only has the potential for significant resuspension during large wave events. It is
expected that if the DMPA was not there then the natural seabed sediment would be resuspended, resulting in a
similar mass of sediment being suspended (i.e. the DMPA is not significantly increasing the natural resuspension
that would occur in the area). Less than 5% of the sediment eroded from the Albatross Bay DMPA was
subsequently deposited within the South Channel, with the remaining sediment being thinly distributed within
Albatross Bay. This shows how the sediment lost from the Albatross Bay DMPA becomes redistributed across
Albatross Bay and is subsequently re-assimilated back into the ambient seabed sediment.

Implications: The sediment budget shows that due to the regular reworking of existing fine- grained sediment
within Albatross Bay due to wave conditions in the wet season, there is expected to be regular annual
sedimentation in the South Channel. As long as the South Channel remains deeper than the adjacent natural
seabed, (i.e. remains as a navigable channel) it will act as a sediment sink with sedimentation likely to continue.
As such, if no maintenance dredging is undertaken, then ongoing sedimentation in the South Channel will pose a
significant risk to Port operations and safety as the sedimentation will result in the South Channel becoming
shallower than the declared depth.

From this work it was concluded that it is necessary to manage marine sediments in both the short and long term.
This is due to the accumulation of marine sediments within the Port navigational areas, which will substantially
impact port operations (ACIL Allen Consulting 2019) in the absence of measures to manage sediment. Current
levels of marine sediment accumulation and predicted future rates necessitate a management approach that
provides both short and long term solutions.
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