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Glossary
Clean Material Material from locations distant from appreciable pollution sources (i.e. in

pristine locations) as well as material composed largely (>95%) of gravel, sand
or rock, but only where this material is found in areas of high current or wave
energy, where the seabed consists of shifting gravel and sandbars.

Contaminant A substance, either inorganic or organic, present in the sediment at or near
levels that could be toxic to some organisms.

Contaminated Spoil is defined as contaminated if it contains contaminants of concern. Dredge
sites will be classified as one of the following contamination levels: ‘probably
contaminated’; ‘suspect’, or ‘probably clean’. Material is ‘probably
contaminated’ if current data indicates the presence of contaminants of concern.
Material is ‘suspect’ if the site is close to probably contaminated material or
there is a new source of contamination since the previous testing. Material is
‘probably clean’ if current data indicates the absence of contaminants of
concern or it is appreciably distant from potential pollution sources.

Contaminants of
Concern

COC are those contaminants which exceed the background concentrations and
the Screening Level and for which the bioavailability, bioaccumulation or
toxicity assessments indicate that significant effects from the contaminants are
likely. For COCs, definite action is required.

Contaminants of
Potential
Concern

COPC are those contaminants that exceed the background concentrations and
the Screening Level (or elevated concentrations of contaminants for which
guidelines do not exist). For COPCs, no immediate action may be required.

Currency of
Data

Existing chemical or toxicity data for the sediments of the area to be dredged
will have a maximum currency of five years, where there is no reason to believe
that the contamination status has changed significantly, after which new data
would need to be gathered. New data will be required where contamination of
the site is likely to have increased or new pollution sources are present (such as
a new industry or accidental spills). Information and data older than 5 years
may be useful in some parts of an assessment to demonstrate trends over time.

Pristine Site A location which is distant from, and unaffected by, anthropogenic
contaminants.

Uncontaminated Material is defined as uncontaminated for the purposes of sea disposal if it
comes from a pristine environment, or it, after assessment, it contains no COCs.
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1.0 Introduction and background

1.1. Purpose and context of this document

This Long Term Monitoring and Management Plan (LTMMP) has been prepared on behalf of the
Southern Port Authority (SPA) – Port of Bunbury in support of continued maintenance dredging
of the Outer Harbour and Entrance Channel.

This document is provided on the SPA website (https://www.southernports.com.au/bunbury).

1.2. Regulatory framework

1.2.1. Commonwealth

In Australia, ocean disposal of dredged material both within and outside State and Territory
waters is administered by the Department of Agriculture, Water and Environment (AWE) under
the Environment Protection (Sea Dumping) Act 1981 and the National Assessment Guidelines for
Dredging (NAGD) (CA 2009) and clarifications (AWE, 2021). The development of these
documents has been guided by the Convention on the Prevention of Marine Pollution by
Dumping of Wastes and Other Matter 1972 (London Convention), and the more recent 1996
Protocol to the London Convention, to which Australia is a signatory. These agreements aim to
prevent pollution of the sea from the dumping of wastes or other matter, including dredged
material.

Management of the potential impacts of ocean disposal of dredged material includes a
requirement for physical and chemical analysis of sediment to be dredged to identify whether the
material is suitable for ocean disposal or requires special management. Choice of the disposal site
must also be guided by physical, chemical and biological parameters, so that the potential impacts
of sea disposal can be identified, minimised and monitored as appropriate.

1.2.2. State of Western Australia

Capital dredging programs in Western Australia are subject to a formal environmental approval
process involving the submission of documentation and public reviews. This process generally
involves the Commonwealth Government when the Environmental Protection and Biodiversity
Conservation Act (EPBC) process is triggered.

In addition, the Environmental Protection Authority of Western Australia (EPA) has released the
Environmental Assessment Guideline for Marine Dredging Proposals (EAG7) (EPA 2011) which
provides guidance for the State approval process. The guidelines are principally intended for
capital dredging projects but may also apply to maintenance dredging projects.  Specifically, this
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guideline sets out an approach by which predictive uncertainty can be taken into account by
reflecting a target that the proponent aims to achieve using best practice approaches to dredging
and its management. It also recommends proponents identify an outcome that they are confident
of achieving using best practice even if things do not go well.

This framework also guides the development of efficient and cost-effective monitoring and
management programs that are linked to the predictions and that aim to keep impacts as low as
practicable and ensure the environmental protection outcomes are achieved.

1.3. Long Term Monitoring and Management Plan (LTMMP)

It is the intention of this LTMMP to guide the management and monitoring of maintenance
dredging and ocean disposal activities over a period of ten years. The current maintenance
dredging program is usually undertaken on a biannual basis (two campaigns per year) pre and
post the winter period to maintain maximum declared safe draughts. Seasonal variations in
sedimentation rates and dredge availability may impact the timing and duration of each campaign.

1.4. Responsibilities

The Port of Bunbury is responsible for implementing the LTMMP. Where required, consultants
will be engaged to undertake the data collection and monitoring programs outlined in the
LTMMP and to provide advice and interpretation of monitoring data.

1.5. Review of the LTMMP

The LTMMP has been designed to guide the management and monitoring of maintenance
dredging activities at the Port of Bunbury for a ten-year period, which is approximately two
dredging campaigns per year. The status of the LTMMP will be reviewed two months prior to the
occurrence of each dredging program or as required. In addition, as part of the continuous
improvement process, the key performance indicators in the LTMMP will be reviewed annually
and changes made as and if required.

1.6. Structure of the LTMMP

The LTMMP contains the following information:

Â A description of the Port of Bunbury and its surrounding environment

Â The history of maintenance and capital dredging and a description of dredging and disposal
requirements for the life of the permit

Â A description of the spoil ground and rationale for its location

Â A dredge material management strategy

Â A sampling and analysis plan (SAP) for the characterisation of the material to be dredged
prior to each dredging campaign
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Â An outline of proposed management and monitoring of dredging and ocean disposal over the
life of the plan

1.7. Port of Bunbury organisation structure

The person responsible for all aspects of this LTMMP including management measures
associated with dredging and disposal is the Southern Ports Chief Executive Officer through the
Bunbury Harbour Master who has day to day management responsibility for the planning,
implementation and monitoring of dredging operations. Both Officers have accountabilities set
out in Western Australian State Legislation in the Port Authorities Act 1999. Technical and
administrative support and advice is provided by the Environment Manager.

1.8. Historical dredging and disposal programs

1.8.1. Previous capital dredging programs

Records of capital dredging associated with the early development of the Outer Harbour are not
available.  In fact, there may not be any factual accounts of dredging volumes or disposal areas
for the Outer Harbour development. The Inner Harbour was developed during two capital
dredging programs (Table 1). In the early 1970s approximately 7,400,000 m3 (7.4 million cubic
metres) of material was removed and used for reclamation and land raising works within the port.

Later in 1991, the Inner Harbour basin was extended with the removal of approximately
2,000,000 m3 (2 million cubic metres) of material being disposed to Port land to the east of the
Inner Harbour. It must be noted here that the dredged material was of varying quality in terms of
its suitability for later construction fill. The Port has not had much success in encouraging third
party use of the material and still has a number of stockpiles located on Port land. This was the
last and most recent capital dredging undertaken by the Port.

Â Table 1 Capital dredging program

Year Disposal Location Volume (m3)

1971–75 Reclamation ~7,400,000

1991 Land disposal ~2,000,000

1.8.2. Previous maintenance dredging programs

Since completion of all breakwater and spur groyne extensions in 1961 and the construction of
Berths 1 and 2, Southern Ports has continued to be engaged in a relatively continuous
maintenance dredging program. Over the years maintenance dredging programs have involved
Public Works Department dredges, private dredging contractors and grab dredging from the face
of the wharves (PWD 1978).
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To date there have been 30 maintenance dredging programs that resulted in sea dumping. Sea
dumping permits were issued for maintenance dredging programs between 1988 and 2022 (which
includes the current 10 year permit incorporating 18 January 2012 to 17 January 2022); however,
prior to this date it appears that the process was administered by the West Australian Public
Works Department and subsequently the State Department of Marine & Harbours (now the
Department of Transport) in consultation with the WA Environmental Protection Authority.
Details of each of the maintenance dredging programs are provided in Table 2.

Since 1965, at least 9,718,717 m3 (9.7 million cubic metres) of spoil has been disposed of to the
spoil grounds. This material has been dredged primarily from the Approach Channel and Outer
Harbour whilst a small quantity has been removed from the Inner Harbour (although nothing
from the Inner Harbour has been disposed to the spoil ground in the last 10 years). The spoil has
comprised fine silts, sands and some rocky rubble.

From 2010 there has been a reduction in maintenance dredge spoil volume disposed to the
existing spoil ground. This is due to an improvement in the efficiency of dredging methods
(Figure 1). There has also been an improvement in the record keeping of dredge volumes over
time.
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Â Table 2 Historical maintenance dredging programs

Year Disposal Location Volume (m3)

1965–66 Reclamation Unknown

1966–67 Reclamation ~70,000

1967–68 Southern spoil grounds Unknown

1969–70 Southern spoil grounds Unknown

1971–72 Southern spoil grounds ~76,630

1973–74 Southern spoil grounds 320,000

1974–75 Southern spoil grounds ~6,200

1975–76 Southern spoil grounds Unknown

1976–77 Eastern section of Existing spoil ground ~17,000

1977 Pumped to ocean side of breakwater ~19,000

1979 Eastern section of Existing spoil ground Unknown

1982 Eastern section of Existing spoil ground ~300,000

1985 Eastern section of Existing spoil ground ~140,000

1988-89 Eastern section of Existing spoil ground ~1,650,000

1990 Eastern section of Existing spoil ground 627,000

1992 Existing spoil ground ~900,000

1994 Existing spoil ground 416,518

1997 Existing spoil ground 656,000

2001 Existing spoil ground 665,500

2004 Existing spoil ground 506,354

2007 Existing spoil ground 603,123

2008 Existing spoil ground 1,040,250

2010 Existing spoil ground 165,160

2011 Existing spoil ground 37,000

2012 Existing spoil ground 175,090

2013 Existing spoil ground 74,745

2014 Existing spoil ground 0 (no dredge available)

2015 Existing spoil ground 205,000

2016 Existing spoil ground 0 (delayed to 2017)

2017 Existing spoil ground 122,191

2018 Existing spoil ground 400,440

2019 Existing spoil ground 152,767

2020 Existing spoil ground 291,749

2021 Existing spoil ground 81,000 (March/April)
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Â Figure 1: Dredge spoil disposal volumes over time (period 1990 – 2021). Note 2021 volumes are
only from one of the two campaigns for that year.
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1.9. Spoil grounds

The history of the Bunbury spoil grounds is somewhat lacking in detail as scant records exist that
accurately define their location and use. The present chart (see Figure 3) shows the following
three spoil grounds:

Â Northern spoil ground referred to as existing spoil ground

Â Inner round spoil ground

Â Inner rectangular spoil ground

The two inner spoil grounds were added to the AUS chart in 1978 while the existing (northern)
spoil ground was added in 1992. Generally, spoil grounds are added to charts shortly after being
gazetted; however, this is reliant upon information being provided to the Royal Australian Navy
Hydrographic Service. As such, historical dates of inclusion on charts are indicative only.

It is only through the use of the limited historical records such as the ‘Bunbury Outer Harbour
Siltation Investigations’ (PWD 1978) and sea dumping applications between 1988 and 2004 that
approximate dates and spoil volumes could be attributed to the three spoil grounds at Bunbury.
As such, the history of disposal prior to 1988 is approximate only.

1.9.1. Inner spoil grounds

The inner two spoil grounds (south of the existing spoil ground) were likely used prior to the
development of the Inner Harbour. The records clearly show that use predated 1976 and the
development of the Inner Harbour did not involve sea dumping as dredge material was used for
reclamation. It is probably that the southern spoil grounds were used for capital and maintenance
dredging associated with the Outer Harbour although no records have been found to substantiate
this.

1.9.2. Existing spoil ground

The existing Spoil Ground has been in use since at least 1976. The Spoil Ground was originally
1,000 m long north to south and 400 m wide east to west and was located, in part, inshore of the
present spoil ground location (see Figure 7). The bounding coordinates for the existing Spoil
Ground are:

NW corner 33° 15.70’ South 115° 39.25’ East
NE corner 33° 15.70’ South 115° 39.65’ East
SE corner 33° 16.80’ South 115° 39.65’ East
SW corner 33° 16.80’ South 115° 39.25’ East
Datum is GDA94

The site selection for this Spoil Ground was not based on environmental considerations. At the
time there were no environmental guidelines for spoil disposal. The main considerations were
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ensuring the material would not pose a hazard to shipping and that it would not re-enter the
harbours and channels again. As such the location of the Spoil Ground to the north, given the
predominately northwards current, was suitable. In addition, the Department of Marine and
Harbours in 1988 made the following statement when a spoil ground further offshore was
proposed (DM&H 1988):

“This material should be placed in a position offshore from Leschenault Peninsular from
where it may rejoin the coastal process system. The selection of the dumping grounds at
about the 10 metre contour ensures that the rate at which the material rejoins the system is
acceptable. Dumping sites to the west of Bunbury breakwater in deeper water would not be
acceptable in this regard. Dumping at the preferred site during the periods 1976/77, 1979,
1982 and 1985 has been to the satisfaction of the Environmental Protection Authority.”

The key driver at the time of the establishment of the existing Spoil Ground was beach
renourishment to stabilise the Leschenault Peninsula due to the effect the Port was having on
interrupting the northerly littoral drift of sand and sediment along the coast. However, it can be
seen that the Spoil Ground was also deemed to be environmentally acceptable, but under what
criteria it is unclear as the Environmental Protection Act of 1981 and the Environmental
Protection (Sea Dumping) Act of 1981 were not enacted at the time.
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2.0 The Port of Bunbury

2.1. Background Information

The Port of Bunbury is located in Koombana Bay on the south-western coast of Western
Australia, 175 kilometres south of the state capital Perth and is operated by the Southern Ports
Authority. The Port is divided into two primary commercial areas: the older Outer Harbour and
the man-made Inner Harbour constructed in the 1970s. The Port services the farming, mining and
timber industries of the south west. Sandy beaches extend to the north-east and north-west of the
Inner Port entrance, with the Leschenault Estuary immediately north-east of the Port and a
remnant of the estuary to the west with both these water bodies connected to Koombana Bay via
man-made channels. These features are shown in Figure 2.

Â Figure 2:  Aerial photo of Bunbury Port 2021

The Port has seven berths totalling 1,485 m in length capable of handling ships with an overall
draft of up to 11.6 m in the Inner Harbour. Detailed information on the construction, dimensions,
imports and exports of each of the current berths is provided in Table 3.
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Â Table 3:  Berth information

Berth Location Construction Dimensions Imports Exports

1 Outer
Harbour

Land backed berth with rubber fendering
Concrete piles (3 deep)

Length 184 m
Depth 9.2 m

Scrap metal

2 Outer
Harbour

Land backed berth with rubber fendering
Concrete piles (3 deep)

Length 184 m
Depth 8–9 m

Methanol (CH3CH2OH)

3 Inner
Harbour

Dolphin berth with metal faced rubber
fendering
Steel piles in clusters

Length 381 m
Depth 11.6 m

Woodchips and grain

4 Inner
Harbour

Dolphin berth with rubber or laminated
metal faced fendering
Vertical steel piles (4 deep)

Length 123 m
Depth 11.6 m

Caustic soda (NaOH) Alumina (Al2O3)

5 Inner
Harbour

Land backed berth with rubber fendering
Vertical steel piles (4 deep)

Length 240 m
Depth 11.6 m

Vegetable oils (CnHnOn)
Petroleum coke (C) and coal
Mineral Sands (TiO2, FeTiO3

and ZrO2)
Heavy mineral concentrate
(FeTiO3, TiO2, SiO2, ZrSiO4,
Fe2Ti3O9)
Fertiliser (N:P:K plus trace
metals Cd, Pb and Hg)

Scrap metal
Heavy mineral concentrate (FeTiO3,
TiO2, SiO2, ZrSiO4, Fe2Ti3O9)
Iron concentrate (NH4Cl, SiO2,
Fe3O4, Fe2O3, TiO2, MnO, Al2O3)
Pine logs

6 Inner
Harbour

Dolphin berth with rubber or laminated
metal faced fendering
Vertical steel piles in clusters

Length 123 m
Depth 11.6 m

Caustic soda (NaOH) Alumina (Al2O3)

8 Inner
Harbour

Land backed berth with rubber fendering
Steel casings (4 deep)

Length 250 m
Depth 11.6 m

Mineral sands (TiO2, FeTiO3 and
ZrO2)
Silica sand (SiO2)
Spodumene (LiAlSi2 O6)
Woodchips
Copper sulphide concentrate
Refined waste oil
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3.0 Dredging and sea dumping requirements

3.1. Maintenance dredging

3.1.1. History

Since completion of all breakwater and spur groyne extensions in 1961, the construction of
Berths 1 and 2 and the later development of the Inner Harbour commencing in the early
1970s, the Port of Bunbury has continued to be engaged in a relatively continuous
maintenance dredging program to remove silt and sand from the harbour areas and shipping
channel. Over the years maintenance dredging programs have involved Public Works
Department dredges, private dredging contractors and grab dredging from the face of the
wharves (PWD 1978).

To date there have been 30 maintenance dredging programs that resulted in sea dumping. Sea
dumping permits were issued for maintenance dredging programs between 1988 and 2022
(which includes the current 10 year permit incorporating 18 January 2012 to 17 January
2022); however, prior to this date it appears that the process was administered by the Public
Works Department and subsequently the Department of Marine & Harbours (now the
Department of Transport) in consultation with the WA Environmental Protection Authority.

3.1.2. Future maintenance dredging requirements

During the 1960s and 70s the volume of material requiring dredging, principally from the
Outer Harbour and Approach Channel, had been in the order of 200,000–300,000 m3 per year,
undertaken triennially. There was an increase in dredge material during 2008 with
approximately 1,040,250 m3 of material being disposed to the existing offshore Spoil Ground.
This was a significant increase in volume over previous dredging programs and resulted in
emergency dredging events and variations to the sea dumping permit at the time, to maintain
the Port’s declared depths.

The increased sand inundation of the Port appeared to be as a result of increased coastal
process transporting sand around Point McKenna due to the sand traps created by groynes
being full and thus being bypassed. At present there appears to be no solution to this other
than to regularly remove the sand from the Outer Harbour by dredging and transporting it to
the spoil ground.

As of 2010 there has been a reduction in maintenance dredge spoil volume disposed to the
existing spoil ground (average of 180,000 m3 per year, undertaken twice a year), this is
considered to be due to an improvement in the efficiency of dredging methods. Unless there is
a change in coastal processes, this is considered to be the average volume required for future
maintenance dredging.
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3.1.3. Dredging methods

Maintenance dredging of the fine to coarse sanding sediments of the Outer Harbours and the
Entrance Channel is best achieved using a trailer suction hopper dredge (TSHD). The method
has been employed on all maintenance dredging programs in the past and is proposed for
future programs.

3.1.4. Disposal of dredged material

Spoil would continue to be disposed to the existing spoil ground until such time as there is
insufficient capacity. Based on the present rate of disposal predictions indicate that the spoil
ground has at least two to three decades of capacity for maintenance dredging.

3.2. Capital dredging

3.2.1. History

Records of capital dredging associated with the early development of the Outer Harbour are
not available.  In fact, there may not be any factual accounts of dredging volumes or disposal
areas for the Outer Harbour development. The Inner Harbour was developed during two
capital dredging programs. In the early 1970s approximately 7.4 Mm3 of material was
removed and used for reclamation works. Later in 1991, the Inner Harbour basin was
extended with the removal of approximately 2 Mm3 of material being disposed to Port land to
the east of the Inner Harbour. It must be noted here that the dredged material was of varying
quality in terms of its suitability for later construction fill. The Port has not had much success
in encouraging third party use of the material and still has a number of stockpiles located on
port land. This was the last and most recent capital dredging undertaken by the Port.

3.2.2. Future capital dredging requirements

Capital dredging may be required for future proposed development of the Inner Harbour area;
however, no specific plans are yet in place and consequently no environmental approvals are
being sought at this stage.

3.2.3. Dredging methods

If and when capital dredging is progressed it may necessitate the removal of portions of the
underlying basalt layer by rock fracturing techniques.

3.2.4. Disposal of dredged material

Disposal of the basalt material removed from the Inner Harbour would be assessed at the time
of seeking environmental approval from the Western Australian EPA and would consider, but
would not be limited to, the following or a combination of the following:

Â Sea disposal to the existing spoil ground;

Â Sea disposal to a new spoil ground;
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Â Sea disposal as part of artificial reef creation;

Â Reuse as structural material for the Inner Harbour or other Port infrastructure; and

Â Recycling by crushing on land for sale.

Note that a separate approval under the Sea Dumping Act may be required if the dredge
material is to be used for the creation of an artificial reef.
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4.0 Existing environment and potential impacts

4.1. Existing environment

4.1.1. Port and adjacent area benthic habitat

A benthic habitat survey of the Bunbury area was conducted by Wave solutions in July 2011
(Wave solutions, 2012). In addition, a significant amount of seabed survey work has been
undertaken over the past three decades associated with spoil ground site selection, monitoring
programs and dredging investigations. The benthic habitat in the region can be described as
follows:

Â Port Area:  The area bounded by a line between McKenna Point at the tip of the Outer
Harbour and Point Hamila at the entrance to the Inner Harbour is dominated by sand with
low biotic cover (<2%) made up of trace amounts of foliose and turf algae. No seagrass
was observed.

Â Spoil Ground:  There is a lack of discrete substrata at the Spoil Ground with ROV
surveys confirming that sand was the only substrata occurring in the location. Percentage
cover of biota occurring on sand at the Spoil Ground was low (12.2% ± 5.2% SE) with
biotic groups including Amphibolis griffithii (percentage cover = 6.7% ± 1.5% SE),
Posidonia angustifolia (percent cover = 4.0% ± 1.4%) and turf algae (percentage cover =
0.13% ± 0.13%).

Â Nearshore Area (north):  The seabed in less than 10 m of water between Point Hamila
and Binningup to the north is a wide expanse of predominantly sandy rubble with
numerous low relief limestone reefs and small patches of sparse Posidonia sp. seagrasses.
Macroalgae on the northern nearshore reef complex consisted of foliose (medium density
of 20–50% coverage) and turf algae (up to 50% coverage). Sponges were the major
group of filter feeders although they generally occurred in low densities (<2.5%), the
highest (2.5–10%) being on the nearshore reef systems just north of “The Cut”.

Â Nearshore Area (south):  The seabed in less than 10 m of water between Point
McKenna and Rocky Point to the south is a narrow strip of predominantly sandy rubble
with numerous small low relief limestone reefs and small patches of sparse Posidonia sp.
seagrasses. Macroalgae on the southern nearshore reef complex consisted of foliose (low
density of 10–25% coverage) and turf algae (up to 50% coverage). Sponges were the
major group of filter feeders although they generally occurred in low densities (<2.5%).

Â Offshore Area:  The area offshore of the Port and surrounding coastline between a depth
of 10–20 m is predominantly sandy substrate with seagrass meadows interspersed with
low to medium relief limestone reefs and patches of pavement colonised by macroalgae.

The existing environment in the region will require further description and delineation of
habitats prior to the commencement of any future capital dredging for Port expansion.
Potential impacts such as the reduction of seagrass meadows, smothering of reef habitat and
impacts on recreational and commercial fishing would need to be assessed prior to capital
dredging.
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4.1.2. Spoil ground

The existing spoil ground has been in use since at least 1976. The spoil ground was originally
1,000 m long north to south and 400 m wide east to west and was located, in part, inshore of
the present spoil ground location (see red dotted rectangle in Figure 3). The bounding
coordinates for the existing spoil ground are:

NW corner 33° 15.70’ South 115° 39.25’ East
NE corner 33° 15.70’ South 115° 39.65’ East
SE corner 33° 16.80’ South 115° 39.65’ East
SW corner 33° 16.80’ South 115° 39.25’ East
Datum is GDA94

The site selection for this spoil ground was not based on environmental considerations. At the
time there were no environmental guidelines for spoil disposal.  The main considerations
were ensuring the material would not pose a hazard to shipping and that it would not re-enter
the harbours and channels again. As such the location of the spoil ground to the north, given
the predominately northwards current, was suitable. In addition, the Department of Marine
and Harbours in 1988 made the following statement when a spoil ground further offshore was
proposed (DM&H 1988):

“This material should be placed in a position offshore from Leschenault Peninsular
from where it may rejoin the coastal process system.  The selection of the dumping
grounds at about the 10 metre contour ensures that the rate at which the material
rejoins the system is acceptable.  Dumping sites to the west of Bunbury breakwater in
deeper water would not be acceptable in this regard.  Dumping at the preferred site
during the periods 1976/77, 1979, 1982 and 1985 has been to the satisfaction of the
Environmental Protection Authority.”

The key driver at the time of the establishment of the existing spoil ground was beach
renourishment to stabilise the Leschenault Peninsula due to the effect the Port was having on
interrupting the northerly littoral drift of sand and sediment along the coast. However, it can
be seen that the spoil ground was also deemed to be environmentally acceptable, but under
what criteria it is unclear as the Environmental Protection Act of 1981 of Western Australia
and the Environment Protection (Sea Dumping) Act of 1981 were not enacted at the time.
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Â Figure 3 Spoil grounds used for sea dumping

Note: Historical spoil grounds to the south of the existing spoil ground are referred to as the southern spoil
grounds.  The chart is presently being amended to remove these spoil grounds as they are no longer used.
The red dashed area represents an earlier historical disposal area.

Source:  AUS0115 Approaches to Bunbury.
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4.1.3. Bathymetry

The Port is located within Koombana Bay which is a relatively shallow embayment (5–10 m)
and protected by McKenna Point (see Figure 7). The Approach Channel, which runs through
Koombana Bay to the Inner Harbour, has a maintained depth of at least 12.2 m. The Outer
and Inner Harbours have maintained depths of 9.1 m and 12.2 m respectively. To the north of
the Port the Spoil Ground lies offshore and is surrounded by a flat featureless seabed with
water depths of 10–14 m.  Further west the water depth gradually increases to 19–20 m.

4.1.4. Tides and currents

The tidal regime of the Bunbury region is diurnal meaning that there is one high and one low
tide each 24 hour period. The highest astronomical tide (HAT) is 1.2 m and the lowest
astronomical tide (LAT) is 0.4 m thus the tidal range is 0.8 m and mean sea level (MSL) is
0.6 m. The Port of Bunbury has tide gauges on the outer most channel marker Beacon 3 and
at Beacon 10 in Koombana Bay. The Department of Transport maintains a tide gauge at the
northern end of Berth 5 within the Inner Harbour.

The tides in the region are small and have negligible effect on the prevailing currents. The
main current is predominantly to the north and results from the inshore Capes Current which
dominates the Leeuwin Current. This current varies seasonally, having a southward
movement in autumn and winter and a general northward tendency during the summer
months (Rochford, 1969; Cresswell et al., 1989).

4.1.5. Climate

The Bunbury region has a Mediterranean climate meaning that it is characterised by warm to
hot, dry summers and mild to cool, wet winters.  The average monthly temperature and
precipitation ranges are provided in Table 4 below.

Â Table 4 Bunbury climate

Month
Year

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Average High (°C) 29.8 30.0 27.7 24.2 21.0 18.5 17.3 17.7 18.6 21.2 24.5 27.5 23.2

Average Low (°C) 15.3 15.9 14.4 11.8 9.2 8.0 7.1 7.6 8.5 9.7 12.1 13.5 11.1

Precipitation (mm) 11.2 9.0 20.3 37.5 99.0 135.5 140.1 118.1 79.5 33.1 21.9 16.6 718.4
Source:  Bureau of Meteorology 1995–2021.

The summer wind climate is characteristically south easterly to easterly winds in the morning
and sea breezes (south westerly to southerly) in the afternoon as depicted in the annual wind
roses provided in Figure 4. The main driving force for wave action in all seasons is wind;
however, there are periodic swell waves which are generated much further to the south-west
and impact on the region due to the absence of offshore bathymetric conditions which would
attenuate such wave activity. Wind and wave activity are measured on the outer most channel
marker Beacon 3 and at Beacon 10 in Koombana Bay.
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Â Figure 4 Bunbury annual 9 am and 3 pm wind climate
Source:  Bureau of Meteorology 1995–2010.
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4.1.6. Seabed sediments

Sediments in the region of the Port of Bunbury vary considerably depending upon depth of
water and exposure to hydrodynamic conditions. Within the Inner Harbour, the area has been
dredged to the level of the underlying basal bedrock and there are only thin layers of silt (<10
cm) which are derived from material carried in by wave activity along the Approach Channel.
Koombana Bay has shallow sandy surficial sediments (<1 m) low in organic content. The
Approach Channel and Outer Harbour berth areas often accumulate considerable quantities of
drift algae and seagrass wrack which decompose and adds organic content and fine silt to the
sediments. The Spoil Ground is located in an area of considerable hydrodynamic activity
which results in sediment erosion. Seabed sediments in this area are transported shoreward
and northwards and contribute to beach renourishment.

4.1.7. Water column

The water column in and adjacent to the Port is well mixed as a result of wind and wave
action thus there is negligible potential for stratification. However, as a result of these
hydrodynamic conditions, the water is often turbid, and it is only in very calm conditions that
the water column clears resulting in vertical visibility approaching 10 m.

4.2. Protected areas and matters of national environmental significance

The purpose of this section is to undertake a self-assessment of the proposed action in
accordance with the EPBC Act significant impact criteria as set out in the Significant Impact
Guidelines 1.1 (DoE 2013). The results of this assessment will be used by the Port of
Bunbury to determine if referral of the proposed action under the EPBC Act is required (see
Appendix B for the EPBC Act Protected Matters Report created on 12 July 2021).

4.2.1. Protected areas (marine parks)

There are a number of protected areas or marine parks in the south west of Western Australia.
The closest marine park to the north of the Port of Bunbury is the Shoalwater Marine Park
over 100 km away. The closest marine park to the south is the Ngari Capes Marine Park over
70 km south of Bunbury. Offshore beyond state waters (3 nautical miles) is the Geographe
Marine Park, the most north western corner of which is approximately 12 km south west of
Bunbury.

4.2.2. Matters of national environmental significance

The Matters of National Environmental Significance (MNES) protected under the EPBC Act
are listed below along with the significance based on the Commonwealth of Australia
Protected Matters Search Tool (PMST) Beta within 10 km of the Port of Bunbury and the
spoil ground:

Â World heritage properties None

Â National heritage places None
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Â Ramsar wetlands of international importance None

Â Great Barrier Reef Marine Park None

Â Commonwealth marine areas None

Â Listed threatened ecological communities 2

Â Listed threatened species 55 species

Â Listed migratory species protected under international agreements 44 species

Â Nuclear actions (including uranium mines) None

Â A water resource, in relation to coal seam gas development and large
coal mining development.

None

Of these, the two ecological communities (Banksia woodland and Tuart woodland) are
specifically of terrestrial origin and would not be impacted by dredge and disposal activities.

4.2.3. Marine threatened species

Of the 55 threatened species listed for the area, 38 are marine species (terrestrial and solely
freshwater species have been excluded as dredging and spoil disposal does not impact those
areas) and of them 21 are known to occur or are likely to occur in the area. These species are
provided in Table 5 below. Of the species likely or known to occur, a summary of the status,
preferred habitat and distribution of these species, as well as an assessment of the likelihood
of occurrence of these species within the project area has been undertaken. The little penguin
was also added to the list as they are known to occur in the area and their population has been
declining.

4.2.4. Marine migratory species

Of the 44 migratory species listed for the area, 34 are marine species only, while 18 are
known to occur or are likely to occur in the area.  These species are provided in Table 6
below.
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Â Table 5 Marine threatened species within 10 km of the Port of Bunbury and the Spoil Ground

Species Name Common
Name Status Presence

in area Comments

Fish

Thunnus maccoyii Southern
Bluefin Tuna

Conservation
dependent

Likely to
occur

Southern bluefin tuna (SBT) are highly migratory. After five years of age, they are seldom found in near shore
surface waters. However, juveniles of one to two years of age can inhabit inshore waters in WA (SPRAT).
SBT spawn in tropical waters between Java and northern Western Australia during summer and spring. Juveniles
migrate south in April utilising the Leeuwin Current to reach the Great Australian Bight and are found in southern
coastal waters during October to April (DSEWPaC 2012a).
SBT are not caught recreationally in inshore Bunbury waters and there are no sighting or specimens in the
Bunbury area on the Australian Museum website (https://australian.museum/learn/animals/fishes/southern-
bluefin-tuna-thunnus-maccoyii/). Given the lack of records it is unlikely this species will occur within the project
envelope.

Shark:

Carcharias taurus
Grey Nurse
Shark

Vulnerable
Known to
occur

The Grey Nurse Shark typical habitat is considered to be reef areas with pronounced vertical and horizontal
structure, including deep gutters, caves and large overhanging ledges, which is not found on the Bunbury coast.
They are known to migrate up and down the West Australian coast and therefore single sharks may occur near
the spoil ground at certain times of the year. However, DSEWPaC (2012b) consider the threat of physical habitat
modification (including dredging and dredge spoil) to be of less or no concern to this species.

Carcharodon
carcharias

Great White
Shark Vulnerable

Known to
occur

Great White Sharks are known to migrate up and down the West Australian coast and therefore single sharks
may occur near the spoil ground at certain times of the year. However, DSEWPaC (2012b) consider the threat of
physical habitat modification (including dredging and dredge spoil) to be of less or no concern to this species.

Galeorhinus galeusSchool Shark Conservation
dependent

May occur

Rhincodon typus Whale Shark Vulnerable May occur

Sphyrna lewini
Scalloped
Hammerhead

Conservation
dependent

Likely to
occur

There are no sighting or specimens of scalloped hammerhead sharks in the Bunbury area on the Australian
Museum website (https://australian.museum/learn/animals/fishes/scalloped-hammerhead-sphyrna-lewini/) and the
Department of Parks and Wildlife (https://www.dpaw.wa.gov.au/management/marine/marine-parks-wa/fun-
facts/419-hammerhead-sharks) consider that scalloped hammerhead sharks are rarely seen south of the
Houtman Abrolhos Islands. Given the lack of records it is unlikely this species will occur within the project
envelope.

Reptile:

Caretta caretta
Loggerhead
Turtle Endangered

Known to
occur

Loggerhead turtles are one of the most commonly sighted turtles along the coast adjacent to the South-west
Marine Region, with resident adult and large sub-adult turtles sometimes found in the Perth region between
Rottnest Island and Geographe Bay; however, DSEWPaC (2012c) consider the threat of physical habitat
modification (including dredging and dredge spoil) to be of less or no concern to this species.



Long Term Monitoring and Management Plan

Page 22

Species Name Common
Name Status Presence

in area Comments

Chelonia mydas Green Turtle Vulnerable Known to
occur

Green Turtles nest, forage and migrate across tropical northern Australia. They usually occur between the 20°C
isotherms although individuals can stray into temperate waters (SPRAT); however, DSEWPaC (2012c) consider
the threat of physical habitat modification (including dredging and dredge spoil) to be of less or no concern to this
species.

Dermochelys
coriacea

Leatherback
Turtle Endangered

Likely to
occur

The Leatherback Turtle is a pelagic feeder, found in tropical, subtropical and temperate waters throughout the
world. They are a highly pelagic species, venturing close to shore mainly during the nesting season (SPRAT).
There is no known nesting in the Bunbury area; therefore, it is unlikely to be found in the project envelope.
DSEWPaC (2012c) consider the threat of physical habitat modification (including dredging and dredge spoil) to be
of less or no concern to this species.

Natator depressus Flatback Turtle Vulnerable
Known to
occur

One recording in the Bunbury region in 1995 by WA Museum. Although juvenile flatback turtles have been
recorded stranding in the south-west of Western Australia, these species are generally restricted to warmer,
tropical waters and occur as vagrants in the region (DSEWPaC, 2012c). Given the lack of records it is unlikely this
species will occur within the project envelope.

Bird:
Anous tenuirostris
melanops

Australian
Lesser Noddy

Vulnerable May occur

Botaurus
poiciloptilus

Australasian
Bittern

Endangered Likely to
occur

The Australasian bittern is a secretive, stocky, heron-like bird, living in wetlands where it forages (SPRAT). It
breeds and feeds within wetlands (suitable habitat) and Birdlife Western Australia (2020) do not have it listed as
being seen in the Bunbury area. Given the lack of records and suitable habitat it is unlikely this species will occur
within the project envelope.

Calidris canutus Red Knot Endangered
Known to
occur

According to Birdlife Western Australia (2020) the Red Knot is rare in the Bunbury area. It is most likely to be
seen at the Leschenault Peninsula Conservation Park (LPCP) or Leschenault Estuary during the summer months.
The Port is highly modified, and dredging takes place outside of the summer months. Given the lack of records
and suitable habitat it is unlikely this species will occur within the project envelope.

Calidris ferruginea Curlew
Sandpiper

Critically
Endangered

May occur

Diomedea
amsterdamensis

Amsterdam
Albatross Endangered May occur

Diomedea
dabbenena

Tristan
Albatross Endangered May occur

Diomedea
epomophora

Southern Royal
Albatross

Vulnerable Likely to
occur

According to Birdlife International (2021) the species circumnavigates the Southern Ocean after breeding but is
most commonly recorded in New Zealand and South American waters. They feed mainly on fish and squid taken
from cool, oceanic waters, especially those enriched by up-welling nutrients and along the edge of continental
shelves. They are unlikely to be found in Bunbury unless blown of course during massive storms. Birdlife Western
Australia (2020) do not have it listed as being seen in the Bunbury area. Given the lack of records and suitable
habitat it is unlikely this species will occur within the project envelope.

Diomedea exulans Wandering Vulnerable Likely to In Australia the Wandering Albatross breeds on Macquarie Is (SPRAT). This wide-ranging species has a
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Species Name Common
Name Status Presence

in area Comments

Albatross occur circumpolar distribution, and both breeding and non-breeding birds have very large foraging ranges (Birdlife
International, 2021) and visits Australian waters from Fremantle, Western Australia to northern New South Wales
between June and September each year. As dredging takes place outside of this period is unlikely that this
species would occur in the project area.

Diomedea sanfordi
Northern Royal
Albatross

Endangered
Likely to
occur

The Northern Royal Albatross ranges widely over the Southern Ocean, with individuals seen in Australian waters
off south-eastern Australia it feeds regularly in Tasmanian and South Australian waters, and less frequently in
NSW waters (SPRAT). Birdlife Western Australia (2020) do not have it listed as being seen in the Bunbury area.
Given the lack of records and suitable habitat it is unlikely this species will occur within the project envelope.

Falco hypoleucos Grey Falcon Vulnerable May occur
Halobaena
caerulea

Blue Petrel Vulnerable May occur

Limosa lapponica
menzbieri

Northern
Siberian Bar-
tailed Godwit

Critically
Endangered

Known to
occur

L. l. menzbieri breeds in northern Siberia between the Lena Delta and Chaunskaya Bay, wintering from south-
east Asia to north-west Australia. According to Birdlife Western Australia (2020) the Bar Tailed Godwit is
uncommon in the Bunbury area. It is most likely to be seen at the Leschenault Peninsula Conservation Park
(LPCP) or Leschenault Estuary during the summer months. The Port is highly modified, and dredging takes place
outside of the summer months. Given the lack of records and suitable habitat it is unlikely this species will occur
within the project envelope.

Macronectes
giganteus

Southern Giant-
Petrel

Endangered May occur

Macronectes halli
Northern Giant-
Petrel Vulnerable May occur

Numenius
madagascariensis Eastern Curlew

Critically
endangered May occur

Pachyptila tutur
subantartica

Fairy Prion
(southern)

Vulnerable Likely to
occur

Fairy Prion breeding colonies can be found off Macquarie Island and on the nearby Bishop and Clerk Island
(SPRAT). Feeding is mainly offshore and there are no record of them being sighted in Bunbury (Birdlife Western
Australia, 2020; Atlas of Living Australia -
https://bie.ala.org.au/species/urn:lsid:biodiversity.org.au:afd.taxon:f78f44c3-f551-46bf-ad48-
c72fd0b4eb69#overview). Given the lack of records and suitable habitat it is unlikely this species will occur within
the project envelope.

Phoebetria fusca Sooty Albatross Vulnerable May occur

Pterodroma mollis
Soft-plumaged
Petrel

Vulnerable May occur

Sternula nereis
nereis

Fairy Tern
(Australian) Vulnerable

Known to
occur

According to Birdlife Western Australia (2020) the Fairy Tern is uncommon in the Bunbury area. DSEWPaC
(2012d) consider the threat of physical habitat modification (including dredging and dredge spoil) to be of less or
no concern to this species.

Thalassarche
carteri

Indian Yellow-
nosed AlbatrossVulnerable

Likely to
occur

Albatrosses typically feed in offshore areas of south west WA during the winter months, particularly along the
edge of the continental shelf and over open waters. In July and August, they are very common between Cape
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Species Name Common
Name Status Presence

in area Comments

Naturaliste and King George Sound, where a biologically important area for this species has been defined. There
has been one record of a dead bird being found by the WA Museum in the Bunbury region. DSEWPaC (2012d)
consider the threat of physical habitat modification (including dredging and dredge spoil) to be of less or no
concern to this species. Given the lack of records and suitable habitat it is unlikely this species will occur within
the project envelope.

Thalassarche
cauta

Shy Albatross Endangered Likely to
occur

The shy albatross breeds on only three islands off Tasmania, Australia: Mewstone, Pedra Branca and Albatross
Island. When not breeding it is most frequently found around Tasmania and southern Australia. There has be one
record by the WA Museum of this species being sighted north of Bunbury. Given the lack of records and suitable
habitat it is unlikely this species will occur within the project envelope.

Thalassarche
impavida

Campbell
Albatross

Vulnerable May occur

Thalassarche
melanophris

Black-browed
Albatross Vulnerable May occur

Thalassarche
steadi

White-capped
Albatross

Vulnerable Likely to
occur

Thalassarche steadi is endemic to offshore islands of New Zealand, where it appears to breed biennially. This
species forages in Tasmania and Southern Africa/Namibia), and immature birds are thought to occur regularly
throughout the South Atlantic and south-west Indian Ocean (Birdlife International,2021). It has been noted in
shelf-waters, around breeding islands and over adjacent rises. During the non-breeding season, birds have been
observed over continental shelves around continents (SPRAT). There are no records of it being sighted in the
Bunbury region (Birdlife Western Australia, 2020; Atlas of Living Australia -
https://bie.ala.org.au/species/urn:lsid:biodiversity.org.au:afd.taxon:dd76d9f0-33ef-4fa3-b1f8-e0a62cf5d3e8).
Given the lack of records and suitable habitat it is unlikely this species will occur within the project envelope.

Eudyptula minor Little Penguin Marine Likely to
occur

The Little Penguin is considered to be uncommon in the Bunbury area (Birdlife Western Australia, 2020).
DSEWPaC (2012e) consider that dredging is of potential concern for this species because dredging projects may
drive away prey schools or contaminate seabird food chains.

Mammals:

Balaenoptera
musculus Blue Whale Endangered

Likely to
occur

The blue whale is observed primarily in the southern section of the shallow bay adjacent to Cape Naturaliste,
which is a resting point during the slow transit west through the bay. Observations frequently occur October–
December in southern Geographe Bay where maximum water depth is 35–50 m (SPRAT). Blue whales are not
usually seen in swallow waters (< 10 m) off Bunbury and DSEWPaC (2012e) consider the threat of physical
habitat modification (including dredging and dredge spoil) to be of less or no concern to this species.

Eubalaena
australis

Southern Right
Whale

Endangered Known to
occur

The entire coastline from Kangaroo Island westward and south of the Perth Canyon is thought to be an important
migratory pathway for the southern right whale. Principally they are found aggregating adjacent to the region, in
state waters around the southern coastline off southern Western Australia and far west South Australia.
DSEWPaC (2012e) consider the threat of physical habitat modification (including dredging and dredge spoil) to be
of potential concern to this species.

Megaptera
novaeangliae

Humpback
Whale

Vulnerable Known to
occur

Geographe Bay is considered to be a resting area for the Humpback Whale as they migrate through coastal areas
between Esperance and Kalbarri, however, DSEWPaC (2012e) consider the threat of physical habitat
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Species Name Common
Name Status Presence

in area Comments

modification (including dredging and dredge spoil) to be of less or no concern to this species.

Neophoca cinerea Australian Sea-
lion

Vulnerable May occur

Â Table 6 Marine migratory species within 10 km of the Port of Bunbury and the Spoil Ground

Species Name Common
Name Status Presence

in area Comments

Sharks and
Rays:
Carcharhinus
longimanus

Oceanic
Whitetip Shark

Migratory May occur

Carcharodon
carcharias

Great White
Shark Vulnerable

Known to
occur

Great White Sharks are known to migrate up and down the West Australian coast and therefore single sharks may
occur near the spoil ground at certain times of the year. However, DSEWPC (2012b) consider the threat of physical
habitat modification (including dredging and dredge spoil) to be of less or no concern to this species.

Rhinocodon typusWhale Shark Vulnerable May occur

Mobula alfredi
Reef Manta
Ray Migratory May occur

Mobula birostris Giant Manta
Ray

Migratory May occur

Reptiles:

Caretta caretta
Loggerhead
Turtle Endangered

Known to
occur

Loggerhead turtles are one of the most commonly sighted turtles along the coast adjacent to the South-west Marine
Region, with resident adult and large sub-adult turtles sometimes found in the Perth region between Rottnest Island
and Geographe Bay, however, DSEWPaC (2012c) consider the threat of physical habitat modification (including
dredging and dredge spoil) to be of less or no concern to this species.

Chelonia mydas Green Turtle Vulnerable
Known to
occur

Green Turtles nest, forage and migrate across tropical northern Australia. They usually occur between the 20°C
isotherms although individuals can stray into temperate waters (SPRAT), however, DSEWPaC (2012c) consider the
threat of physical habitat modification (including dredging and dredge spoil) to be of less or no concern to this species.

Dermochelys
coriacea

Leatherback
Turtle

Endangered
Likely to
occur

The Leatherback Turtle is a pelagic feeder, found in tropical, subtropical and temperate waters throughout the world.
They are a highly pelagic species, venturing close to shore mainly during the nesting season (SPRAT). There is no
known nesting in the Bunbury area, therefore, it is unlikely to be found in the project envelope. DSEWPaC (2012c)
consider the threat of physical habitat modification (including dredging and dredge spoil) to be of less or no concern to
this species.

Natator
depressus

Flatback
Turtle Vulnerable

Known to
occur

One recording in the Bunbury region in 1995 by WA Museum. Although juvenile flatback turtles have been recorded
stranding in the south-west of Western Australia, these species are generally restricted to warmer, tropical waters and
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Species Name Common
Name Status Presence

in area Comments

occur as vagrants in the region (DSEWPaC, 2012c). Given the lack of records it is unlikely this species will occur within
the project envelope.

Birds:

Anous stolidus
Common
Noddy Migratory May occur

Apus pacificus
Fork-tailed
Swift Migratory

Likely to
occur

According to Birdlife Western Australia (2020) the Fork-tailed Swift is rare in the Bunbury area. DSEWPaC (2012d)
considers this species to overfly the region during migration. There are no significant threats to the Fork-tailed Swift in
Australia (SPRAT).

Ardenna
carneipes

Flesh-footed
Shearwater

Migratory Likely to
occur

According to Birdlife Western Australia (2020) the Flesh-footed Shearwater is uncommon in the Bunbury area.
DSEWPaC (2012d) consider the threat of physical habitat modification (including dredging and dredge spoil) to be of
less or no concern to this species, however, they consider that there is a risk to this species of bioaccumulation of
heavy metals released from sediments due to dredging activities.

Diomedea
amsterdamensis

Amsterdam
Albatross EndangeredMay occur

Diomedea
dabbenena

Tristan
Albatross

EndangeredMay occur

Diomedea
epomophora

Southern
Royal
Albatross

Vulnerable
Likely to
occur

According to Birdlife International (2021) the species circumnavigates the Southern Ocean after breeding but is most
commonly recorded in New Zealand and South American waters. They feed mainly on fish and squid taken from cool,
oceanic waters, especially those enriched by up-welling nutrients and along the edge of continental shelves. They are
unlikely to be found in Bunbury unless blown of course during massive storms. Birdlife Western Australia (2020) do not
have it listed as being seen in the Bunbury area Given the lack of records and suitable habitat it is unlikely this species
will occur within the project envelope.

Diomedea
exulans

Wandering
Albatross Vulnerable

Likely to
occur

In Australia the Wandering Albatross breeds on Macquarie Is (SPRAT). This wide-ranging species has a circumpolar
distribution, and both breeding and non-breeding birds have very large foraging ranges (Birdlife International, 2021)
and visits Australian waters from Fremantle, Western Australia to northern New South Wales between June and
September each year. As dredging takes place outside of this period is unlikely that this species would occur in the
project area.

Diomedea
sanfordi

Northern
Royal
Albatross

Endangered
Likely to
occur

The Northern Royal Albatross ranges widely over the Southern Ocean, with individuals seen in Australian waters off
south-eastern Australia it feeds regularly in Tasmanian and South Australian waters, and less frequently in NSW
waters (SPRAT). Birdlife Western Australia (2020) do not have it listed as being seen in the Bunbury area. Given the
lack of records and suitable habitat it is unlikely this species will occur within the project envelope.

Hydroprogne
caspia

Caspian Tern Migratory Known to
occur

According to Birdlife Western Australia (2020) the Caspian Tern is common in the Bunbury area. DSEWPaC (2012d)
consider the threat of physical habitat modification (including dredging and dredge spoil) to be of less or no concern to
this species, however, they consider that there is a risk to this species of bioaccumulation of heavy metals released
from sediments due to dredging activities.

Macronectes
giganteus

Southern
Giant-Petrel EndangeredMay occur
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Species Name Common
Name Status Presence

in area Comments

Macronectes halli Northern
Giant-Petrel

Vulnerable May occur

Onychoprion
anaethetus

Bridled Tern Migratory Likely to
occur

In Australia, Bridled Terns are widespread, breeding on offshore islands in western, northern and north-eastern
Australia, extending from Cape Leeuwin in the south-west, around northern Australia (SPRAT). The species forages in
offshore, continental shelf waters and is only rarely recorded along mainland coasts, even those adjacent or close to
breeding colonies (SPRAT). Birdlife Western Australia (2020) do not have it listed as being seen in the Bunbury area.
Given the lack of records and suitable habitat it is unlikely this species will occur within the project envelope.

Phoebetria fusca Sooty
Albatross

Vulnerable May occur

Thalassarche
carteri

Indian Yellow-
nosed
Albatross

Vulnerable
Likely to
occur

Albatrosses typically feed in offshore areas of south west WA during the winter months, particularly along the edge of
the continental shelf and over open waters. In July and August, they are very common between Cape Naturaliste and
King George Sound, where a biologically important area for this species has been defined. There has been one record
of a dead bird being found by the WA Museum in the Bunbury region. DSEWPaC (2012d) consider the threat of
physical habitat modification (including dredging and dredge spoil) to be of less or no concern to this species. Given
the lack of records and suitable habitat it is unlikely this species will occur within the project envelope.

Thalassarche
cauta

Shy Albatross EndangeredLikely to
occur

The shy albatross breeds on only three islands off Tasmania, Australia: Mewstone, Pedra Branca and Albatross Island.
When not breeding it is most frequently found around Tasmania and southern Australia. There has been one record by
the WA Museum of this species being sighted north of Bunbury. Given the lack of records and suitable habitat it is
unlikely this species will occur within the project envelope.

Thalassarche
impavida

Campbell
Albatross Vulnerable May occur

Thalassarche
melanophris

Black-browed
Albatross Vulnerable May occur

Thalassarche
steadi

White-capped
Albatross Vulnerable

Likely to
occur

The White-capped Albatross breeds on islands off of New Zealand and Tasmania. they generally only return onto land
in order to breed. There are no records of it being sighted in the Bunbury region (Birdlife Western Australia, 2020; Atlas
of Living Australia - https://bie.ala.org.au/species/urn:lsid:biodiversity.org.au:afd.taxon:dd76d9f0-33ef-4fa3-b1f8-
e0a62cf5d3e8). Given the lack of records and suitable habitat it is unlikely this species will occur within the project
envelope.

Mammals:
Balaenoptera
edeni Bryde's WhaleMigratory May occur

Balaenoptera
musculus Blue Whale Endangered

Likely to
occur

The blue whale is observed primarily in the southern section of the shallow bay adjacent to Cape Naturaliste, which is
a resting point during the slow transit west through the bay. Observations frequently occur October–December in
southern Geographe Bay where maximum water depth is 35–50 m (SPRAT). Blue whales are not usually seen in
swallow waters (< 10 m) off Bunbury and DSEWPaC (2012e) consider the threat of physical habitat modification
(including dredging and dredge spoil) to be of less or no concern to this species.

Caperea Pygmy Right Migratory May occur
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Name Status Presence
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marginata Whale

Eubalaena
australis

Southern
Right Whale

EndangeredKnown to
occur

The entire coastline from Kangaroo Island westward and south of the Perth Canyon is thought to be an important
migratory pathway for the Southern Right Whale. Principally they are found aggregating adjacent to the region, in state
waters around the southern coastline off southern Western Australia and far west South Australia. DSEWPaC (2012e)
consider the threat of physical habitat modification (including dredging and dredge spoil) to be of potential concern to
this species.

Lagenorhynchus
obscurus

Dusky DolphinMigratory May occur

Megaptera
novaeangliae

Humpback
Whale Vulnerable

Known to
occur

Geographe Bay is considered to be a resting area for the Humpback Whale as they migrate through coastal areas
between Esperance and Kalbarri however DSEWPaC (2012e) consider the threat of physical habitat modification
(including dredging and dredge spoil) to be of less or no concern to this species.

Orcinus orca
Killer Whale,
Orca Migratory May occur
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4.2.5. EPBC threatened and migratory marine species summary and mitigation
measures

The Bunbury Harbour and Spoil Ground (including 10 km radius) EPBC PMST highlighted 38
listed marine threatened species (24 birds, five sharks, four mammals, four reptiles and one fish)
and 34 migratory marine species.

The Port itself is a highly modified environment. Dredging has been occurring for over 50 years
and the current spoil ground in use for more than 40 years. Therefore, the project area is unlikely to
provide suitable core habitat for EPBC listed species. The Indo-Pacific bottlenose dolphin
(Tursiops aduncus) is the most sighted cetacean in the Bunbury area. However, records since 2005,
confirm that there have been no incidents involving cetaceans or turtles during dredging or disposal
operations at the Port of Bunbury. There also have been no recorded sightings of whales or turtles
during dredging activities. For birds such as the Little Penguin (uncommon in the area), Flesh-
footed Shearwater (uncommon in the area) and the Caspian Tern (common in the area), actual
dredging and disposal is considered to be less or no concern by DSWPaC (2012d),) but consider
that there is a risk to these species of bioaccumulation of heavy metals released from sediments due
to dredging activities, however, it is acknowledged that guidelines are in place to mitigate
environmental impacts.

A number of mitigation measures are considered appropriate to ensure that the significance of
potential impacts remains low. These include:

¶ Dredge contractors to provide and comply with an Environmental Management Plan which
demonstrates management of potential impacts associated with:

o Marine fauna.

o Accidental spills and discharges.

o Waste management.

¶ Dredge contractors to provide and comply with a Safety Management Plan.

¶ To manage the risk of introduction of IMS through biofouling, vessels on the project
should be antifouled in accordance with the following guidelines:

o International Convention for the Control and Management of Ships Ballast Water
and Sediments (BWM Convention 2004 – IMO)

o National Biofouling Management Guidelines (Commonwealth of Australia, 2009).
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o Biofouling Biosecurity Policy
(http://www.fish.wa.gov.au/Documents/biosecurity/biofouling_biosecurity_policy.
pdf).

o Biofouling management tools and guidelines
(http://www.fish.wa.gov.au/Sustainability-and-Environment/Aquatic-
Biosecurity/Vessels-And-Ports/Pages/Biofouling-management-tools-and-
guidelines.aspx).

¶ Prior to starting the dredger, a visual and/or sonar scan of the area should confirm no
whales within 300 m of the dredger (dependent on visibility) this will constitute the shut-
down zone for the dredge operation. Observations of the 300 m shut-down zone where
visibility allows should last for at least 20 min prior to commencing the dredging.

¶ The dredger will commence with a soft start procedure, prior to engaging the dredger, in
order to provide time for any marine mammals or birds to vacate the area. In the unlikely
event a whale is sighted within 300 m of the dredger, operations shall cease, or not
commence (whichever is applicable), or until the animal(s) have moved away and not been
seen for 20 minutes.

4.2.6. Commercial, recreational and indigenous users of the area

The Port of Bunbury has no commercial or recreational fishing permitted within the Inner and
Outer Harbours due to safety constraints with shipping operations in such enclosed spaces.
Recreational diving takes place in the region but this is many kilometres from the Port and Spoil
Ground. The closest recreational dive site to the Port is the scuttled vessel Lena approximately nine
km south-west of McKenna Point.

There are a number of private vessels which moor at the Casuarina Boat Harbour at the western
side of Koombana Bay. A small number of these vessels are commercial fishing vessels which
operate well outside the Port limits. The Dolphin Discovery Centre operates out of premises
located on the southern shoreline of Koombana Bay and takes tourists into Koombana Bay to see
the local dolphins. While there are no specific fishing rights for local indigenous or other groups
within the Port areas, limited recreational fishing and crabbing does take place within port waters
away from Berth areas. These activities are rarely compromised by port operations including
shipping movements.

The Bunbury Yacht Club conducts events within Port waters but these events are not impacted by
dredging operations.
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4.3. Potential impacts

The potential impacts of dredging and spoil disposal to sea are as follows:

Â Water Quality:  The most recent Spoil Ground water quality monitoring was conducted
quarterly (seasonally) over the course of a year (July 2019 – April 2020) during non-dredging
periods and on the 13 March 2020 during dredge disposal (MAFRL, 2020; Appendix C). For
the quarterly sampling, nutrients and metal/metalloid concentrations were below the ANZG
(2018) guideline values for marine water with a 95% level of species protection for slightly
disturbed ecosystems during each sampling occasion and physico-chemical parameters
(salinity, dissolved oxygen, temperature, pH and turbidity) were typical of the well mixed
inshore marine water in this area.

Â On the 13 March 2020, while dredging of the Bunbury Port was occurring, the dredge plume
was monitored at the Spoil Ground while dumping was in progress, to determine the extent of
the plume. The analysis of the water column samples showed that by approximately 350 m
from the initial disposal of the plume, turbidity, total suspended solids and total and filtered
metals had returned to background concentrations, indicating a very localised plume influence.
The results of this and previous disposal monitoring shown that minor effects outside the
boundary of the Port Harbours where dredging took place and at the Spoil Ground compared to
reference locations. Any changes were of a short-term nature and water quality returned to pre-
disturbance conditions quickly. The dredge spoil has no bioavailable contaminants and as such
does not pose a threat to the area. Nutrients in the spoil are in an organic form that will be
released upon decomposition, similar to that which occurs in the area through natural
decomposition of seagrass and algal wrack. Oxygen depletion, if any, would be localised and
short-term.

Â Sediment Quality: Previous monitoring has shown that the footprint of impact from disposal
is contained within the Spoil Ground boundary. The most recent monitoring (quarterly July
2019 – April 2020; MAFRL 2020; Appendix C) has also demonstrated that all
metals/metalloids and hydrocarbons in sediment were below the Simpson et al. (2013)
sediment quality guidelines (SQG) where guidelines were available, during all sampling
occasions.

Â Flora and Fauna:  The impact of smothering is generally accepted for Spoil Grounds and
monitoring of infauna has documented some recovery after dumping events; however, impacts
outside the spoil ground were not significant. The substrate has changed little over time due to
the dispersive nature of the Spoil Ground. There are no seagrass meadows within the area of
impact. A benthic habitat survey of the Bunbury area, conducted by Wave solutions in 2012
(Wave solutions, 2012), concluded that there was no seagrass observed in Koombana Bay and
biotic cover was low (<2%), while the percentage cover of biota occurring on sand at the Spoil
Ground was low (12.2% ± 5.2% SE) with biotic groups including Amphibolis griffithii



Long Term Monitoring and Management Plan

Page 32

(percentage cover = 6.7% ± 1.5% SE), Posidonia angustifolia (percent cover = 4.0% ± 1.4%)
and turf algae (percentage cover = 0.13% ± 0.13%). Dolphins which inhabit the Port area
appear to be unaffected by Port operations and are not harmed in any way. See Section 4.2.5
for a summary of EPBC threatened and migratory marine species and mitigation measures.

Â Invasive Marine Species Translocation:  Molecular surveys were conducted for seven
priority marine pests in the Bunbury Port in February 2020 and May 2020. A single low level
detection of Sabella spallanzanii was detected in May (Wiltshire et al., 2020). Prior to that,
traditional surveillance undertaken in 2017 (MAFRL 2017), showed no suspected IMS that
were listed on the Western Australian Prevention List for Introduced Marine Pests, Department
of Fisheries (November 2016). Therefore, the potential for translocation of marine pest species
is considered low. Species present in the Port of Bunbury have not been found to successfully
colonise the spoil ground and are unlikely to do so. The potential for increased predation
and/or loss of habitat is negligible in the area. The disposal of spoil does not affect predation
because it provides no change to habitat complexity and thus does not alter the community
structure for prey or predators. There is no sensitive habitat in the region of the Spoil Ground
and, as such, there will be no loss of available habitat. The habitat offered by the Spoil Ground
itself will not be significantly altered from its present character.

Â Other Users of the Area:  The social value of the Port area and areas immediately
surrounding it are important to the residents of the Bunbury area as it has been for many
decades. The Port Authority understands this and works well with the local community to
ensure that there is a good flow of information regarding port activities and in particular when
dredging is to occur. There has been no history of adverse public reaction to dredging as it is
well accepted by the community as part of ensuring the continued viability of the Port. There is
no scuba diving value in the vicinity of the Port or spoil ground due to the absence of seabed
features.
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5.0 Management measures and contingencies

This section of the LTMMP outlines the management measures contingencies to be employed to
manage, where practicable to do so, the quality and quantity of the dredged material generated at
the Port of Bunbury. This is a key aspect of managing the potential impacts of dredging and
dredged material disposal and focuses on the following aspects:

Â Targeted dredging campaigns

Â Minimisation of dredging requirements in new development areas of the Port

Â Reuse or recycling of dredged material

Â Improvement of sediment quality

Â Minimisation of impacts adjacent to the disposal ground

5.1. Management measures

5.1.1. Targeted dredging campaigns

The Port of Bunbury will attempt to better target its dredging campaigns at the Port by focussing on
those areas of the Port subjected to the most frequent inundation.

Aims
Â To more effectively undertake dredging at Port of Bunbury.

Â To concentrate on the sand trap areas to increase their capture capacity an attempt to reduce
future dredging requirement from the outset.

Management Measures
Â Investigation of the coastal processes that are leading to the increased deposition of sand in the

Outer Harbour and recommendation for mitigation strategies.

Â Dredge closer into silt pockets and sediment traps where possible to increase the capture
capacity of these traps.

Â Minimise overflow dredging wherever practicable to do so.

Â Ensure best practice dredging methods to improve efficiency of dredging and reduce future
dredging requirements.

Â Undertake research where necessary to gain an improved understanding of siltation rates and
sediment movements at the Port of Bunbury.

Key Performance Indicators
Â The % volume of sand as opposed to water carted to the spoil ground per sea dumping cycle.
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Â Cost of dredging per annum (as an average) (including dredge, hydrographic soundings etc).

Â Length of time that declared drafts are maintained.

5.1.2. Minimisation of dredging requirements

The Port of Bunbury will attempt to minimise dredging requirements at the Port.

Aims
Â To minimise the amount of maintenance dredging required at the Port of Bunbury.

Â To consider maintenance dredging requirements in all port planning and development in an
attempt to reduce future dredging requirement from the outset.

Management Measures
Â Wrack removal from the Approach Channel annually to slow sand entrapment and build up.

Â Investigation of the coastal processes that are leading to the increased deposition of sand in the
Outer Harbour and recommendation for mitigation strategies.

Â Utilise silt pockets and sediment traps where possible to prevent siltation in operationally
important areas.

Â Ensure best practice dredging methods to improve efficiency of dredging and reduce future
dredging requirements.

Â Undertake research where necessary to gain an improved understanding of siltation rates and
sediment movements at the Port of Bunbury.

Â Incorporate long term dredging requirements into all development proposal assessments.

Key Performance Indicators
Â Amount of material dredged per annum (as an average).

Â Cost of dredging per annum (as an average) (including dredge, hydrographic soundings etc).

Â Length of time that declared drafts are maintained.
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5.1.3. Reuse of dredge material

The dredge material in the Port of Bunbury consists of macroalgal and seagrass wrack and sand
mainly from coastal process transport. The Port has been granted an Instrument of Exemption by
the West Australian Department of Primary Industries and Regional Development to collect and
relocate ‘seawrack’ from the Bunbury Port Shipping Channel (expires 30 January 2025). This
wrack is currently being used on farmlands as a soil improver/fertiliser. For the sediment, where
economically feasible and when the dredge material has such physical and chemical characteristics
that it is fit to be used for other purposes, the Port of Bunbury will attempt to reuse dredged
material to reduce the volumes disposed in the disposal ground.  This will have the added benefit of
reducing the requirement to import fill and extending the life of the existing spoil ground.
However, reuse of clean sand will need to be balanced against the need to ensure that not too much
sand is removed from the coastal process such that it results in regression of the shoreline on the
Leschenault Peninsula.

Aims
Â To reuse dredged material onshore if suitable and where economically feasible.

Â To reduce volumes of dredged material disposed at the disposal ground where economically
feasible.

Management Measures
Â Assess composition of dredged material prior to dredging to determine whether it can

economically and sustainably be utilised onshore for reclamation or other purposes.

Â Where material can be disposed of onshore, include requirements for capability for onshore
and offshore disposal in dredging tenders.

Â If material is to be disposed of onshore, management of return waters is to be undertaken to
reduce turbidity and contaminant concentrations.

Key Performance Indicators
Â Percentage of dredged material that can be reused in each dredging campaign.

Â Life of the disposal ground.
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5.1.4. Improvement of sediment quality

The Port of Bunbury will seek to implement measures to improve the quality of the sediment to be
dredged. This will reduce the risk of sediment being assessed as unsuitable for unconfined ocean
disposal.

Aims
Â To reduce the level of contamination within the sediments to be dredged.

Â To reduce the potential for new contamination within the sediments to be dredged.

Â To minimise the risk of sediment being assessed as unsuitable for unconfined ocean disposal.

Management Measures
Â Implement the Port of Bunbury ISO 14001 – 2015 certified Environmental Management

System (Appendix A) which contains a number of controls that will contribute to reducing the
introduction of contaminants into sediments.

Â Ensure implementation of appropriate dust controls on conveyors and ship loaders.

Â Ensure implementation of storm and wash down water capture controls on wharves to
minimise contaminated runoff into the marine environment.

Â Prevent hosing of excess product from ship decks into surrounding waters.

Â Ensure emergency response procedures are in place for incidents during ship loading and
unloading so that spillage of product is minimised.

Â Do not allow sediments to build up over long periods in areas that are known to be at risk of
contamination.

Â Ongoing training of Port of Bunbury staff and Port users in oil and chemical spill response and
clean-up procedures.

Â HAZID analysis of existing and proposed products exported or imported through the Port to
ensure that adequate risk management strategies and controls are in place to prevent
environmental impacts.

Key Performance Indicators
Â Contaminant levels in sediment compared to previous sampling programs.

Â Contaminant levels in sediment compared with reference sites.

Â Suitability of sediments for unconfined ocean disposal.
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5.1.5. Minimisation of impacts on the spoil ground

The Port of Bunbury will minimise the impacts of dredged material disposal on the spoil ground.

Aims
Â To minimise the impacts of dredged material disposal on water quality, sediment quality and

the marine communities on and adjacent to the spoil ground.

Management Measures
Â Dredged material will be evenly disposed throughout the disposal ground to achieve the

minimum possible dredge material depth (maximum water depth for ships draft).

Â Undertake bathymetric surveys pre and post dredging to determine depth and location of
dredged material deposition.

Â Minimise the volume of dredged material disposed at the disposal ground (see Section 5.1.1).

Â Undertake sampling and analysis of the material to be dredged prior to disposal and assess
suitability for disposal in accordance with the National Assessment Guidelines for Dredging
(NAGD) and its subsequent versions.

Â Utilise best practice dredging technology for the reduction of turbid plumes.

Â Ensure that turbid plumes do not impact on any future identified sensitive marine
environments.

Key Performance Indicators
Â Sediments disposed in disposal ground are assessed as suitable for ocean disposal under the

requirements of the (NAGD) and its subsequent versions.

Â Turbid plumes do not impact on any future identified sensitive marine environments.
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5.1.6. Improvement to understanding of dredging and disposal impacts

The Port of Bunbury will improve the current understanding of the impacts of dredging and
disposal.

Aims
Â To implement a long-term monitoring program to fill the current gaps in knowledge regarding

the pathways (sediment, water and biota) of Port related contaminants and to identify changes
in contaminant status that could impact on the dredging and sea dumping programs.

Management Measures
Â Undertake baseline surveys to fill information gaps regarding marine communities.

Â Undertake sediment, water quality and biota monitoring on a regular basis.

Â Undertake hydrodynamic modelling to quantify sediment deposition and remobilisation, the
capacity and stability of the disposal ground and the migration of turbid plumes.

Key Performance Indicators
Â Improved level of information regarding the extent, composition and condition of the marine

environment within and adjacent to the Port.

Â Identification of changes in sediment status that could impact on dredging and sea dumping.

Â Quantification of sediment dynamics in the region, including the ability to model the
movement of turbid plumes during dredging and disposal.
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5.1.7. Management of potential contaminating material

The Port of Bunbury will continue its routine monitoring programs (both marine and land based) to
identify any increases in  material from port operations that has the potential to cause
contamination and implement appropriate controls to ensure that there is no environmental harm.

Aims
Â To proactively risk assess, identify, contain, and remove contaminated material from the Port

in a manner that does not result in environmental harm.

Management Measures
Â Undertake sediment sampling and analysis in accordance with the Sampling and Analysis Plan

(see Section 6.0) prior to each round of maintenance dredging.

Â Undertake routine land-based monitoring including soil and groundwater to identify any
potential contaminants that may impact the marine environment and implement control
strategies as required to prevent any of this material entering marine waters.

Â Material (solid and liquid) that has the potential to impact marine environmental quality is
collected during routine conveyor washdowns, road sweeping and dust collector maintenance
and transported to the appropriately classified off-site landfill site.

Key Performance Indicators
Â Removal of contaminated material from the Port.

Â Containment or treatment of contaminated material to prevent environmental harm.
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5.1.8. Review of Key Performance Indicators

The Port of Bunbury has developed an Environmental Management System (EMS) to meet ISO
14001-2015 requirements (Appendix A). The EMS contains the Port of Bunbury Environmental
Policy which commits the Port of Bunbury to continual improvement and the prevention of
pollution and putting in place a framework for setting and reviewing environmental objectives and
key performance indicators including those that will form part of the LTMMP. The EMS requires
periodic review of the system by the Port of Bunbury senior management including a review of the
discrete programs and plans that comprise the Environmental Management Program Hierarchy.

The LTMMP will be reviewed annually and pre and post any dredging campaign by senior Port of
Bunbury Officers including the Southern Ports Chief Executive Officer, the Bunbury Harbour
Master and Environment Manager. External consultants will also be engaged as required to ensure
sufficient technical expertise and experience is available ensure the objectives of the LTMMP are
being met and that opportunities for improvement are identified.

The routine monitoring program indicated in Section 5.1.6 is established to identify any potential
contamination issues and to trigger investigation as it could impact upon the sea dumping program.
A significant deviation from sediment status could ultimately mean that an investigation (following
the SAP based on NADG) is undertaken.

5.2. Contingencies

Dredging at the Port of Bunbury has taken place on a regular basis for several decades and to date
no impacts to the planning or implementation of sampling or monitoring has taken place that
required any contingencies. The weather and sea-state in Bunbury does not adversely affect field
programs due to the relatively protected nature of the majority of the Port environment. In addition,
the Port of Bunbury is at this time the only proponent for dredging and disposal at the Port and as
such does not require contingencies for cumulative impacts by other users.

The activities of the commercial users of the Port are continually being assessed and the routine
monitoring program implemented by the Port of Bunbury is aimed at detecting changes to
seawater, sediment and biota quality. Changes that would impact on the ability to dredge or sea
dump, would be immediately addressed and the necessary action taken to rectify the situation on a
case by case basis.
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6.0 Sampling and analysis plan

6.1. Introduction

The Sampling and Analysis Plan (SAP) proposes a sampling program with the objective of
characterising sediments within the Bunbury area proposed for dredging and sea disposal of
dredged material. As well, the SAP outlines how the possibility of environmental risk resulting
from dredging and sea disposal is to be evaluated. The data quality objectives of the SAP include
validating data before analysing results, following appropriate quality assurance/quality control
(QA/QC) procedures and using appropriate replication.

The development of this SAP has been based upon the National Assessment Guidelines for
Dredging (NAGD) (CA 2009). Characterisation of the potential contaminants in material to be
removed from the proposed dredge area will be made by comparing analytical results of sediments
with the screening sediment contaminant levels detailed in the NAGD (CA 2009).

6.1.1. The document

The design of the sampling procedures intended to assess sediment quality, is based upon the
recommendations provided in the NAGD (CA 2009). Figure 5 illustrates the decision-tree
approach for assessing sediment quality as proposed by the NAGD (CA 2009) and Figure 6
illustrates the decision tree approach for assessing tributyltin (TBT) in dredge spoil (AWE, 2021).
To ensure appropriate consideration of the decision-tree approach has been incorporated into the
SAP, the following information has been included in this document:

Â Project background and description (Section 6.2).

Â Environmental setting including an overview of the regional geology, habitats in the region,
the proposed spoil ground, tides, currents and circulation and factors potentially affecting
sediment quality or the proposed sampling programme (Section 6.3).

Â Existing information on history of dredging and disposal, sediment quality, potential
contaminants of concern and any exemptions from further testing (Section 6.4).

Â The phase II sampling and analysis including sampling design rationale (Section 6.5.1),
sampling protocols (Section 6.5.4) sampling equipment and personnel (Section 6.5.4.2).

Â Field sampling contingency plan (Section 6.5.4.3).

Â Health and safety precautions (Section 6.5.4.4).

Â QA/QC procedures (Section 6.5.4.5).

Â Sample handling, preserving, storage and transport procedures (Section 6.5.4.6).

Â Field data requirements (Section 6.5.4.7)
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Â Laboratories to be used for analyses (Section 6.5.4.8).

Â Data management, validation, statistical routines (Sections 6.5.4.9, 6.5.4.10 and 6.5.4.11).

Â Additional sampling and analyses that may be required (Section 6.6 and Section 6.7).
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Â Figure 5 Sediment quality assessment process

Source: NAGD (CA 2009).
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Â Figure 6 TBT assessment process

 Source: AWE (2021).
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6.2. Project background

6.2.1. Bunbury Port

Bunbury is the major commercial and regional centre for the south west of Western Australia.
Situated 175 km south of Perth on the western end of the Leschenault Estuary, Bunbury currently
has a population of close to 90,000.

The port was first established in 1864 with the construction of the original wooden jetty and
officially proclaimed as a Port Authority on 1 January 1909. The jetty, used for general cargo
handling, was progressively lengthened as more and larger ships visited the port. Between 1896
and 1899 a breakwater extending northwards from Casuarina Point was built to protect the jetty.
The primary function of the breakwater was to reduce wave action in the harbour. In addition, the
breakwater intercepted the natural northerly long-shore sand drift into Koombana Bay. Jetty
extensions continued in 1900, 1902, 1906, 1910, 1921 and 1952 whilst the breakwater was
extended in a north-easterly direction in 1906, 1916, 1933, 1948, 1951 and finally 1961 (PWD
1978). A major reason for these extensions was to reduce sedimentation in the berthing area.

A spur groyne near the breakwater abutment, on the ocean side (the western spur) was commenced
in 1948 and later extended in 1961. This spur, although very effective in trapping littoral sand, was
soon saturated. A further spur groyne (the eastern spur) was constructed in 1949 by extending the
original main breakwater in a north-easterly direction (PWD 1978).

In 1951 the natural outlet for Leschenault Inlet to the ocean at Point MacLeod was closed to
eliminate the accumulation of river silt in the old port area. At the same time, a connection to the
ocean was cut through the sand dunes opposite the mouth of the Collie River (The Cut).

In 1968–69, the Preston River downstream of the Australind Road Bridge was realigned to allow
for the construction of the Inner Harbour. Work on the Inner Harbour commenced in 1971, cutting
off the southernmost part of the Leschenault Estuary. On completion of the Inner Harbour in 1976,
a channel was cut at Point MacLeod (The Plug) to allow water circulation to this small body of
water and allow the passage of boats to and from Koombana Bay. These modifications have
resulted in the renaming of the water bodies; the smaller water body at Point MacLeod is now
known as the Leschenault Inlet and the main water body to the north is known as the Leschenault
Estuary.

The Port of Bunbury became the region’s main export channel and saw the closure of the Busselton
Port in 1972. Today Bunbury is one of the State’s major exporting ports, handling total throughput
of more than 16.82 million tonnes in 2020/21, an increase of 20% over that of 2010/11.
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6.2.2. Project description

The Bunbury Port Authority (BPA) has routinely dredged the Inner and Outer Harbours and the
Approach Channel to remove accumulated material. This material has historically been derived
from silt discharged from the Leschenault Estuary via the Cut, wrack (dead seagrass and seaweed)
deposited by winter storms from the north-west and marine sand transported northwards by inshore
littoral drift.

The material being discharged from the Cut appears to be relatively constant with most the material
being carried northwards away from the Port. However, during the winter period, sediment flow
from the Cut can be pushed southwards towards the Approach Channel by north westerly winds
ahead of approaching cold fronts. The silt laden turbid plume from the discharge through the Cut
can extend some number of kilometres out to sea. Also, material deposited during winter storms,
primarily from offshore reefs, is a constant source of infilling for the outer region of the Approach
Channel. The Port of Bunbury have been removing the wrack using a fishing trawler and using it
on farmlands as a soil improver/fertiliser. The process has markedly reduced the build-up of
organic material in the Approach Channel and subsequently its potential to trap sediment is
reduced.

The most recent maintenance dredging program took place during 2021 with approximately 81,000
m3 of material being disposed to the existing offshore Spoil Ground. From 2010 there has been a
reduction in maintenance dredge spoil volume disposed to the existing spoil ground, this is due to
an improvement in the efficiency of dredging methods (see Table 7)

The sand inundation of the Port, particularly at the Outer Harbour appears to be as a result of
coastal process transporting sand around Point McKenna due to the traps created by groynes being
full and thus being bypassed. At present there appears to be no solution to this other than to
regularly remove the sand from the Outer Harbour by dredging and transporting it to the spoil
ground.

The Port has very little area suitable for land disposal and storage of dredge material and there is no
local market for the material as fill thus sea dumping is the only viable option in the foreseeable
future.

A long-term sea dumping permit allows the Port of Bunbury to have a more flexible dredging and
disposal program in place to accommodate the seasonally variable need for dredging of the Outer
Harbour and Approach Channel. The long-term permit also provides flexibility to utilise available
dredges more cost effectively. The more effective and regular maintenance dredging of the Outer
Harbour and Approach Channel facilitated by a long-term sea dumping permit significantly reduces
the need for dredging of the Inner Harbour by removing material that could be transported in there
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by currents and shipping movements. Any minor sediment accumulation in the Inner Harbour can
be easily managed in the short term by bed levelling using a sweep bar. This also has the added
advantage of retaining the most contaminated material (historically TBT and most recently copper)
within the Inner Harbour rather than having to bury it on the Spoil Ground. Should the
requirements for dredging of the Inner Harbour change in the future, a revised SAP will be
prepared and submitted for a specific sea dumping permit to accommodate the change.

6.3. Environmental setting

6.3.1. Existing environment

A benthic habitat survey of the Bunbury area was conducted by Wave solutions in July 2011
(Wave solutions, 2012). In addition, a significant amount of seabed survey work has been
undertaken over the past three decades associated with spoil ground site selection, monitoring
programs and dredging investigations. The benthic habitat in the region can be described as
follows:

Â Port Area:  The area bounded by a line between McKenna Point at the tip of the Outer
Harbour and Point Hamila at the entrance to the Inner Harbour is dominated by sand with low
biotic cover (<2%) made up of trace amounts of foliose and turf algae. No seagrass was
observed.

Â Spoil Ground:  There is a lack of discrete substrata at the Spoil Ground with ROV surveys
confirming that sand was the only substrata occurring in the location. Percentage cover of biota
occurring on sand at the Spoil Ground was low (12.2% ± 5.2% SE) with biotic groups
including Amphibolis griffithii (percentage cover = 6.7% ± 1.5% SE), Posidonia angustifolia
(percent cover = 4.0% ± 1.4%) and turf algae (percentage cover = 0.13% ± 0.13%).

Â Nearshore Area (north):  The seabed in less than 10 m of water between Point Hamila and
Binningup to the north is a wide expanse of predominantly sandy rubble with numerous low
relief limestone reefs and small patches of sparse Posidonia sp. seagrasses. Macroalgae on the
northern nearshore reef complex consisted of foliose (medium density of 20–50% coverage)
and turf algae (up to 50% coverage). Sponges were the major group of filter feeders although
they generally occurred in low densities (<2.5%), the highest (2.5–10%) being on the
nearshore reef systems just north of “The Cut”.

Â Nearshore Area (south):  The seabed in less than 10 m of water between Point McKenna and
Rocky Point to the south is a narrow strip of predominantly sandy rubble with numerous small
low relief limestone reefs and small patches of sparse Posidonia sp. seagrasses. Macroalgae on
the southern nearshore reef complex consisted of foliose (low density of 10–25% coverage)
and turf algae (up to 50% coverage). Sponges were the major group of filter feeders although
they generally occurred in low densities (<2.5%).
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Â Offshore Area:  The area offshore of the Port and surrounding coastline between a depth of
10–20 m is predominantly sandy substrate with seagrass meadows interspersed with low to
medium relief limestone reefs and patches of pavement colonised by macroalgae.

6.3.2. Site condition

The material is likely to have originated from a combination of wrack carried to the area from
seagrass meadows and reefs to the north by winter storms and from sediment carried around
McKenna Point by the predominant northwards flowing longshore currents. This process gradually
leads to the infill of the Approach Channel and Outer Harbour areas and, to a much lesser extent,
the Inner Harbour.

6.3.3. Spoil ground

The site selection for the existing spoil ground was not based on environmental considerations. At
the time there were no environmental guidelines for spoil disposal. The main considerations were
ensuring the material would not pose a hazard to shipping and that it would not re-enter the
harbours and channels again. As such the location of the spoil ground to the north, given the
predominately northwards current, was suitable. In addition, the Department of Marine and
Harbours in 1988 made the following statement when a spoil ground further offshore was proposed
(DM&H 1988):

“This material should be placed in a position offshore from Leschenault Peninsular from
where it may rejoin the coastal process system. The selection of the dumping grounds at
about the 10 metre contour ensures that the rate at which the material rejoins the system is
acceptable. Dumping sites to the west of Bunbury breakwater in deeper water would not be
acceptable in this regard. Dumping at the preferred site during the periods 1976/77, 1979,
1982 and 1985 has been to the satisfaction of the Environmental Protection Authority.”

The key driver at the time of the establishment of the existing spoil ground was beach
renourishment to stabilise the Leschenault Peninsula due to the effect the Port was having on
northerly littoral drift of sediment. While the spoil ground location was deemed to be
environmentally acceptable at the time it was established and this continues to be the case, the
criteria for this decision is unclear as the Environmental Protection Act of 1981 and the
Environmental Protection (Sea Dumping) Act of 1981 were not then enacted.  However, the other
criteria for choosing this location are very robust in that the location was such that the deposited
material would not pose a hazard to shipping and that it would not re-enter the harbour or
Approach Channel due to the predominant northwards flowing current.

The location of the existing spoil ground is shown in Figure 7. The bounding coordinates for the
existing spoil ground are:



Long Term Monitoring and Management Plan

Page 49

NW corner 33° 15.70’ South 115° 39.25’ East
NE corner 33° 15.70’ South 115° 39.65’ East
SE corner 33° 16.80’ South 115° 39.65’ East
SW corner 33° 16.80’ South 115° 39.25’ East
Datum is GDA94

6.3.4. Environmental factors

Numerous environmental factors have been identified that may potentially affect contamination of
the surficial sediments (e.g. currents, bathymetry, particle size etc.) or may limit/hinder the
implementation of the proposed sampling program (depths, tidal movements, currents, waves,
weather, shipping movements etc.).

6.3.4.1 Factors affecting contamination of surficial sediments

Prior to the obtaining the current 10 year dredging permit, contamination primarily consisted of the
antifouling compound tributyltin (TBT) and its presence in surficial sediments, predominantly
within the Inner Harbour, however in the last five years TBT concentrations at all monitoring sites
have been below the NAGD Screening Levels. Loading of copper sulfide concentrate at Inner
Harbour Berth 8 from 2011 has resulted in contamination of sediments in the Inner Harbour. Both
TBT and copper contamination are directly related to the location of ship berths as dispersal is
limited in the Port of Bunbury. The Inner Harbour is excluded from this Long Term Sea Dumping
application.

6.3.4.2 Factors affecting the implementation of the SAP

The implementation of the SAP will not be affected by any environmental or anthropogenic factors
based on previous SAP programs.
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Â Figure 7 Location of existing spoil ground

6.4. Existing information

6.4.1. Previous maintenance dredging programs

Since completion of all breakwater and spur groyne extensions in 1961 and the construction of
Berths 1 and 2, the Port of Bunbury has continued to be engaged in a relatively continuous
maintenance dredging program. Over the years maintenance dredging programs have involved
Public Works Department dredges, private dredging contractors and grab dredging from the face of
the wharves (PWD 1978).

To date there have been thirty maintenance dredging programs that resulted in sea dumping. Sea
dumping permits were issued for maintenance dredging programs between 1988 and 2022 (which
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includes the current 10 year permit incorporating 18 January 2012 to 17 January 2022); however,
prior to this date it appears that the process was administered by the Public Works Department and
subsequently the Department of Marine & Harbours (now the Department of Transport) in
consultation with the WA Environmental Protection Authority. Details of each of the maintenance
dredging programs are provided in Table 7.

Since 1965, at least 9,718,717 m3 (9.7 million cubic metres) of spoil has been disposed of to the
spoil grounds. This material has been dredged primarily from the Approach Channel and Outer
Harbour whilst a small quantity has been removed from the Inner Harbour (although nothing from
the Inner Harbour has been disposed to the spoil ground in the last 10 years). The spoil has
comprised fine silts, sands and some rocky rubble.

6.4.2. Requirement for future dredging

Historically the volume of material requiring dredging, principally from the Outer Harbour and
Approach Channel, has been in the order of 200,000–300,000 m3 per year but undertaken
triennially. There was an increase in dredge material during 2008 with approximately 1,040,250 m3

of material being disposed to the existing offshore Spoil Ground. This was a significant increase in
volume over previous dredging programs and resulted in emergency dredging events and variations
to the sea dumping permit at the time, to maintain the Port’s declared depths.

The variation in  sand inundation of the Port appears to be as a result of year on year changes in
coastal process transporting sand around Point McKenna due to the traps created by groynes being
full and thus being bypassed. At present there appears to be no solution to this other than to
regularly remove the sand from the Outer Harbour by dredging and transporting it to the spoil
ground.

As of 2010 there has been a reduction in maintenance dredge spoil volume disposed to the existing
spoil ground (average of 180,000 m3 per year, undertaken biennially), this is considered to be due
to an improvement in the efficiency of dredging methods including more targeted wrack removal in
the Approach Channel. Unless there is a marked change in coastal processes, this is considered to
be the average volume required for future maintenance dredging.
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Â Table 7 Historical maintenance dredging programs

Year Disposal Location Volume (m3)

1965–66 Reclamation Unknown

1966–67 Reclamation ~70,000

1967–68 Southern spoil grounds Unknown

1969–70 Southern spoil grounds Unknown

1971–72 Southern spoil grounds ~76,630

1973–74 Southern spoil grounds 320,000

1974–75 Southern spoil grounds ~6,200

1975–76 Southern spoil grounds Unknown

1976–77 Eastern section of Existing spoil ground ~17,000

1977 Pumped to ocean side of breakwater ~19,000

1979 Eastern section of Existing spoil ground Unknown

1982 Eastern section of Existing spoil ground ~300,000

1985 Eastern section of Existing spoil ground ~140,000

1988-89 Eastern section of Existing spoil ground ~1,650,000

1990 Eastern section of Existing spoil ground 627,000

1992 Existing spoil ground ~900,000

1994 Existing spoil ground 416,518

1997 Existing spoil ground 656,000

2001 Existing spoil ground 665,500

2004 Existing spoil ground 506,354

2007 Existing spoil ground 603,123

2008 Existing spoil ground 1,040,250

2010 Existing spoil ground 165,160

2011 Existing spoil ground 37,000

2012 Existing spoil ground 175,090

2013 Existing spoil ground 74,745

2014 Existing spoil ground 0 (no dredge available)

2015 Existing spoil ground 205,000

2016 Existing spoil ground 0 (delayed to 2017)

2017 Existing spoil ground 122,191

2018 Existing spoil ground 400,440

2019 Existing spoil ground 152,767

2020 Existing spoil ground 291,749

2021 Existing spoil ground 81,000 (March/April)

6.4.3. Existing sediment quality information

Numerous sediment quality surveys have been undertaken as part of sea dumping applications.
These surveys have involved the preparation of a Sampling and Analysis Plan (SAP) which was



Long Term Monitoring and Management Plan

Page 53

subsequently approved for use by the Department of the Environment, Water Heritage and the Arts
(DEWHA) or its predecessors and then implemented. The following indicates the dates of various
analyses:

Â Sediment assessment of full suite of prescribed contaminants 1995
Â Sediment assessment of radionuclides in 1999, 2016, 2021
Â Sediment assessment of metals in 1995, 1999, 2001, 2003, 2006, 2008, 2010, 2011, 2012,

2013, 2015, 2016, 2019, 2021
Â Sediment assessment of TBT in 1995, 1999, 2001, 2003, 2006, 2016, 2019, 2021
Â Organochlorines (OCs), polychlorinated biphenyls (PCBs) and polycyclic aromatic

hydrocarbons (PAHs) assessment in 1995, 2003 and total petroleum hydrocarbons (TPHs) and
PAHs in 2010, 2016, 2021.

The results were then reported in the sea dumping applications.

The action of dredging and disposal makes historical data of little relevance as the material that was
tested has been removed from the Port and placed on the Spoil Ground.

In addition, the Port of Bunbury has implemented a routine monitoring program for sediment,
seawater and biota with surveys having been completed to date and another planned for late
November 2022.  The sediment results of these surveys indicate the following (see Figure 8 for the
locations of the various areas):

Â Arsenic levels were above the ANZG (2018) default guideline value and NAGD screening
level of 20 mg/kg outside the Harbour indicating a natural occurrence of this metal at levels
above generally recognised levels.

Â Arsenic concentrations have been above the ANZG (2018) DGV in the sediments nearest the
entrance of the Inner Harbour in the past indicating elevated levels from outside the Harbour
have distributed into the Harbour, possibly by tides, waves or shipping movements. However,
during the last two surveys, arsenic has been below the DGV at all monitoring sites in the
Outer Harbour, Area B and Entrance Channel.

Â Elevated levels of copper adjacent to Berth 8 in the Inner Harbour are indicative of a spill
event that occurred during the loading of copper concentrate after the baseline survey. During
the most recent survey the 95%UCL for total copper in the Inner Harbour (78 mg/kg) was
above the ANZG (2018) DGV of 65 mg/kg, similar to the last four sampling occasions.
Copper at all monitoring sites in the Outer Harbour, Area B and Approach Channel are below
DGV.
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6.4.4. Contaminants of potential concern

Contaminants of potential concern are defined in the NAGD as:

“COPC are those contaminants that exceed the background concentrations and the Screening
Level (or elevated concentrations of contaminants for which guidelines do not exist).  For
COPCs, no immediate action may be required.”

For the three surveys conducted in the Bunbury Outer Harbour in the last five years (Sept 2016,
February 2019 and March 2021) contaminants found to be above the NAGD Screening Level or
ANZG (2018) DGV are as follows (see Figure 10 for site locations):

Â Metals and metalloids:  All metals and metalloids were below NAGD screening levels except
for arsenic, aluminium, and cobalt. Arsenic was above the screening level of 20 mg/kg at sites
OH1 (25 mg/kg) and OH2 (25 mg/kg) in the Outer Harbour, and C3 (32 mg/kg; corresponding
to C06 in Figure 6) in the Approach Channel during the 2016 survey. At all other sites and
subsequent surveys, arsenic concentrations were below the screening level. Arsenic also
exceeded the screening level at the reference sites during all three surveys. Arsenic is
commonly found in Western Australian sediments at levels close to or just above screening
levels. Aluminium and cobalt currently do not have ANZG (2018) sediment guideline values.
The mean aluminium and cobalt concentrations of the Outer Harbour and Approach Channel
were higher than those of the 80th percentile of the reference sites.

Â Organics – Tributyltin, polycyclic aromatic hydrocarbons, total petroleum hydrocarbons were
below screening levels at all sites and surveys.

There are no contaminants of potential concern recorded for the Outer Harbour or Approach
Channel in previous sediment surveys at the Port of Bunbury.

6.4.5. Contaminants of concern

Contaminants of concern are defined in the NAGD as:

“COC are those contaminants which exceed the background concentrations and the Screening
Level and for which the bioavailability, bioaccumulation or toxicity assessments indicate that
significant effects from the contaminants are likely.  For COCs, definite action is required.”

There were no contaminants of concern recorded for the Outer Harbour or Channel in previous
sediment surveys at the Port of Bunbury.

6.4.6. Currency of data

Data currency is defined in the NAGD as follows:
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“Currency of Data Existing chemical or toxicity data for the sediments of the area to be
dredged will have a maximum currency of five years, where there is no reason to believe that the
contamination status has changed significantly, after which new data would need to be gathered.
New data will be required where contamination of the site is likely to have increased or new
pollution sources are present (such as a new industry or accidental spills).  Information and data
older than 5 years may be useful in some parts of an assessment to demonstrate trends over time.”

Data currency for the assessment of contaminants of concern is provided below:

Â Sediment assessment of radionuclides in 2016, 2021
Â Sediment assessment of metals/metalloids in 2016, 2019, 2021
Â Sediment assessment of TBT in 2016, 2019, 2021
Â Polycyclic Aromatic Hydrocarbons (PAHs) and total petroleum hydrocarbons (TPHs) 2016,

2021.

6.4.7. Sufficiency of data

Existing data on contaminants of concern could be considered sufficient for the renewal of a
dredging and disposal application; however, the intention of this SAP is to facilitate a long-term sea
dumping application and, as such, the data would not have a currency sufficient for that purpose.

6.4.8. Exemption from further testing

Exemption from further testing is subject to the approval of the Determining Authority.  The
NAGD states:

“If the proponent believes further testing is not warranted, based on the evaluation of existing
information, they should contact the Determining Authority prior to submitting a permit
application to seek exemption from further testing (Section 4.2.1).”

Exemption for further testing is relevant to several principal groups of contaminants listed in
Table 1 of the NAGD. These include the following:

Â Radionuclides:  Radionuclides have been tested on a number of occasions the most recent
being 2016 and 2021 which showed that all sites sampled were much lower (<2 Bq/g) than the
NAGD screening level (35 Bq/g) and the Outer Harbour sites were similar to background
concentrations. Radionuclides are not imported or exported at the Port and bulk materials,
including mineral sands, do not contain radionuclides.

Â PCBs and OC pesticides:  Polychlorinated biphenyls and organochlorine pesticide levels in the
sediments in the area to be dredged have twice before been tested and been found to be below
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detection. These contaminants are not imported or exported at the Port and bulk materials do
not contain them. In addition, the catchment for the Port does not include riverine discharge
thus agricultural runoff is not a potential source. Equally, there is no industry adjacent to the
Port that could contribute PCBs or OC pesticides.

6.4.9. Contaminants list

The NAGD defines the contaminants list as:

“This is the list of contaminants which could be present at elevated levels in the sediments of the
dredge area, and therefore require analysis.  The list includes those chemical substances for which
sources are known or suspected in the dredge area or its catchment, based on the historical survey.
Where good chemical data are available on the sediments, the list includes those toxic substances
known, from previous investigations, to occur at levels greater than background concentrations or
one tenth of the Screening Levels when the background data is below detection or, for substances
which do not have Screening Levels, present at elevated levels.”

The list of contaminants to be investigated in this SAP is as follows:

Â Metals:  Sb, Al, As, Cd, Cr, Co, Cu, Pb, Mn Hg, Ni, Se, Ag, V, Zn

Â Tributyltin (TBT)

Â Total Polycyclic Aromatic Hydrocarbons (PAHs)

Â Total Petroleum Hydrocarbons (TPHs)

6.5. Phase II – Sampling and analysis

This section provides details of the assessment of sediment quality relative to Phase II of the
NAGD (CA 2009) assessment process (Figure 5 and Figure 6). While it is expected that
characteristics of the surficial sediments to be assessed in the SAP will be similar in nature to the
other sediments recently dredged in this area, there is some uncertainty about the presence of any
contaminants of concern within these sediments. Therefore, the proponent proposes to adequately
characterise the physical properties and contaminant status of the surficial sediments to be dredged.

6.5.1. Sampling design rationale

Anthropogenic contamination of surficial sediments in the proposed study area is generally
accepted to occur in the upper mobile sediment layers. As a maintenance dredging project, the full
depth of potentially contaminated material within the proposed dredge footprint will be sampled
(i.e. to the declared depth in each dredge area).
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Sampling will be carried out either by grab sampling or by divers using hand cores, in accordance
with occupational diving operations standards as described in AS/NZ 2299.1 (2015). The
implementation of the SAP in 2010 undertook a side by side comparison of grab sampling and
diver cores and found the results to be statistically similar.

The NAGD requires that the material to be dredged be classification as follows (Appendix D):

“Each site should be classified as either ‘probably contaminated’, ‘suspect’ or ‘probably
clean’.  Where good quality, current data for the site is already available to support this
classification, the number of sample locations in the ‘probably contaminated’ and ‘probably
clean’ categories may be halved.  Note that a site so classified can be made up of a number of
discontinuous areas.  For example, if a number of discrete berth pockets are classified as
‘probably contaminated’, they can be considered as one site for the purpose of sampling, with
the proviso that a minimum of two sampling locations would be required from each area
making up the overall site.”

The material to be dredged has been classified as follows based on previous sediment quality data
less than five years old and the history of anthropogenic contamination at the site (see Section 6.4.3
and Figure 8 for dredge area locations):

Â Area B – is classified as ‘probably clean’

Â Outer Harbour – is classified as ‘probably contaminated’

Â Approach Channel – is classified as ‘probably contaminated’

6.5.2. Sampling design

The sampling procedures described below have been selected on the basis of recommendations
made in the NAGD (CA 2009). Specifically, the following information provided in the opening
paragraph of Appendix D Sampling Methods (pg. 53) provides valuable guidance to preparation of
this proposal:

“For maintenance dredging, where the full depth of sediment could be contaminated, material
must be sampled throughout.  For capital dredging, samples are needed from the full depth of
contaminated as well as potentially contaminated sediment.  Full depth is taken to mean at least
the top 1 metre of sediment, and more if contamination could be found deeper.  It is not
normally necessary to sample (for chemical analysis) consolidated natural geological materials
underlying these surface sediments, although physical testing of such consolidated materials
would still be required to assess turbidity movement and behaviours of the dredged material,
post-disposal.”
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Â Figure 8 Three areas proposed for dredging

Â Dredge Area 1 is the Sand Trap Area
Â Dredge Area 2 is the Outer Harbour
Â Dredge Area 3 is the Approach Channel

The consolidated material below the declared dredge depth is basalt which cannot be sampled and
is unlikely to contain anthropogenic contamination. As such, focus has been given to the evaluation
of contaminants of concern in surficial, unconsolidated materials within the proposed dredging
footprint, as this is considered to be the portion of sediment within the dredge volume to have the
highest risk of contamination. The approach proposed below in evaluating the potential
environmental risk of dredging and disposing of the sediments includes the stepwise assessment
approach recommended by the NAGD (CA 2009): phase I evaluate existing information; phase II
sample and analysis of dredge spoil; phase III investigate bioavailability and elutriate data; and
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phase IV toxicity and bioaccumulation (Figure 5 and Figure 6). Detail of how this approach will
be adopted in this SAP is detailed in the sections below.

6.5.2.1 Number of sampling locations

The number of sampling sites for characterisation of potentially contaminated material was based
on the volume of material to be dredged as recommended in the NAGD (Appendix D) (CA 2009).
The volume was determined from hydrographic surveys (Table 8).

Based on the sampling rationale presented in Section 6.5.1, sediment core samples for analytical
testing against the NAGD (CA 2009) screening levels will be collected to corer refusal which is
anticipated to be less than one metre based on hydrographic survey data.

Â Table 8 Dredge material volume and required number of sample sites

Dredge Area Volume (m3) Depth of Potentially
Contaminate Material (m)

Sampling Sites

NAGD 1 Proposed

1 (Sand
Trap)

175,000 1.0 10 10

2 (Outer
Harbour)

180,000 0.5 10 10

3 (Approach
Channel)

345,000 0.5 12 12

Total 700,000 32 32

1 Number represents the minimum requirement as per the NAGD (CA 2009) and Figure 9 below.
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Â Figure 9 Phase II sample numbers required per volume of surface material

Given the expected homogeneity of the sediments due to mixing and knowledge gained from
previous sediment sampling in the study area, a random sampling pattern was used to locate
sampling sites within the three dredging areas.  The selection of sampling locations was undertaken
by laying a grid over the two areas within the proposed dredge footprint, with at least five times as
many cells as samples to be collected (CA 2009), and the numbered cells for placement of a
sampling location were chosen using random number generation.

Sampling locations and coordinates are provided diagrammatically in Figure 10 and Figure 11 and
in tabular form in Table 11 and Table 12. Further information on the proposed analytical tests and
approach to QA/QC is given in Section 6.5.4. It should be noted that sampling location IDs will
correspond to that of the individual sample ID.

In addition to the sampling of the areas to be dredged, sampling will occur at the spoil ground and
at reference sites distant from anthropogenic contamination as a prediction of background levels
(ambient baseline concentrations).

y = 0.13x + 5.0
R² = 0.99

y = 0.025x + 15.5
R² = 1.0

0

5

10

15

20

25

30

0 100 200 300 400 500 600

S
am

p
lin

g
 s

it
es

Volume (1000's m3)



Long Term Monitoring and Management Plan

Page 61

Â Table 9 Required sampling locations at the spoil ground and reference sites

Location
Sampling Sites

NAGD 1 Proposed

Spoil Ground 7 7

Reference Site 1 4 4

Reference Site 2 3 3

Total 14 14

1 The number represents the minimum requirement as per the NAGD (CA 2009).
* The two reference sites that have been monitored in the past will be considered as one as they are close together in the
same general area.

6.5.2.2 Number of samples

Each core obtained will be split into 0.5 m depth increments, and each depth increment will be
sampled separately. If only 0.5 m total sediment depth is obtained due to shallow refusal which is
anticipated in the Outer Harbour and Approach Channel sites based on previous programs, only
one sample will be collected. However, where 0.7 m is recovered, then two samples will be
obtained, one sample at 0.0 to 0.5 m and one at 0.5 to 0.7 m.

The expected maximum number of primary samples to be collected from the 32 sampling locations
and two depth increments within Areas 1 through 3 of the dredge footprint will be 64 (see
Table 10).  Note that this number will vary depending on the depth of corer refusal.

Â Table 10 Sample numbers for sediment chemistry

Area Sample sites1 Sample numbers2 Sub-total

1 (Sand Trap) 10 20 20

2 (Outer Harbour) 10 20 20

3 (Approach Channel) 12 24 24

Reference Sites 7 7 7

Spoil Ground 7 7 7

QA/QC3 4 triplicates, 3 splits, 1 field blank, 1 transport blank 24

Total 102
1) Sample sites based on hydrographic survey predictions of volumes to be dredged (see NAGD Appendix D).

2) The sample numbers anticipate being able to sample to 100 cm; however, if cores to a greater depth can be achieved
then the number of samples will exceed this number.  Equally if core refusal is reached at 50 cm the number of
samples will be a lesser value.

3) Field triplicates (10% of sites rounded up require triplicates i.e. two more samples) and field splits (5% of sites
rounded up require splitting i.e. one more sample) (see NAGD Appendix F).
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Â Figure 10 Sampling site locations within each dredge area and at the reference sites
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Â Figure 11 Sampling site locations within the spoil ground
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Â Table 11 Sampling site coordinates for the spoil ground and reference sites

Sampling Location Id Easting Northing

SG-1 374770 6318750

SG-2 375150 6318750

SG-3 374959 6317950

SG-4 374770 6317000

SG-5 375150 6317000

SG-6 374968 6317413

SG-7 374968 6318377

R1 372514 6313340

R2 372388 6313179

Datum GDA94, Projection MGA94 Zone 50H
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Â Table 12 Sampling site coordinates and QA/QC requirements

Sampling Location Id QA/QC Easting Northing

B01 374106 6314215

B02 374240 6314323

B03 374387 6314325

B04 374177 6314462

B05 T 374340 6314626

B06 374158 6314687

B07 374323 6314790

B08 373988 6314869

B09 S 374225 6314983

B10 374078 6315199

C01 374307 6315280

C02 374370 6315152

C03 T 374300 6315137

C04 374429 6314923

C05 374482 6314589

C06 374577 6314312

C07 T 374512 6313920

C08 374546 6313622

C09 374605 6313329

C10 S 374523 6313266

C11 374554 6313048

C12 374815 6312758

OH01 373683 6313672

OH02 373640 6313792

OH03 373800 6313776

OH04 T 373917 6313912

OH05 374039 6313986

OH06 374193 6313886

OH07 374160 6314095

OH08 Sx 374275 6313992

OH09 374376 6313999

OH10 374422 6314200

FB N/A N/A

TB N/A N/A

Datum GDA94, Projection MGA94 Zone 50H
S = Split QA/QC sample (see Section 6.5.4.5).
Sx = Triplicate QA/QC split for inter-laboratory comparison (see Section 6.5.4.5).
T = Triplicate QA/QC sample (see Section 6.5.4.5).
FB – Field blank, 1 per survey.
TB – Transport blank, 1 per survey.
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6.5.3. Analytical parameters

To adequately characterise the physical properties and contaminant status of the surficial
sediments to be dredged several parameters will be analysed, as described below.

6.5.3.1 Physical properties

The particle size distribution of sediment will be measured using laser diffraction. Moisture
content of the sediment will be determined gravimetrically by measuring the mass of water lost
following drying at 110ºC over a 12 hour period.

6.5.3.2 Sediment chemistry

Table 13 lists the parameters that will be investigated in sediments collected from the proposed
locations in the study area, as well as the NAGD (CA 2009) screening levels and Practical
Quantitation Limits (PQL) against which sediment quality data will be evaluated.  The analytical
parameters have been selected as there are potential input sources to sediments from the Harbour
or surrounding catchment, or these parameters have been previously recorded at concentrations of
greater than one tenth of the relative NAGD (CA 2009) screening level in the vicinity of the
proposed dredge footprint. No contaminants of potential concern through the review of existing
information have been identified (Section 6.4).

Â Table 13 Parameters to be sampled and relevant PQLs and screening levels

Parameter Units
PQL Screening

Level
NAGD Laboratory

Moisture content % 0.1 0.1 —
PSD % — 0.01 —
Antimony (Sb) mg/kg 0.5 0.2 2.0
Aluminium (Al) mg/kg 200 5 —
Arsenic (As) mg/kg 1 0.1 20
Cadmium (Cd) mg/kg 0.1 0.02 1.5
Chromium (Cr) mg/kg 1 0.2 80
Cobalt (Co) mg/kg 0.5 0.1 —
Copper (Cu) mg/kg 1.0 0.2 65
Lead (Pb) mg/kg 1.0 0.1 50
Manganese (Mn) mg/kg 10 0.2 —
Mercury (Hg) mg/kg 0.01 0.01 0.15
Nickel (Ni) mg/kg 1 0.2 21
Selenium (Se) mg/kg 0.1 0.1 —
Silver (Ag) mg/kg 0.1 0.02 1.0
Vanadium (V) mg/kg 2 0.1 —
Zinc (Zn) mg/kg 1 1 200
Total Organic Carbon %w/w 0.1 0.01 —
Organotin (TBT) µg/kg 1 0.5 9
Total Polycyclic Aromatic Hydrocarbons µg/kg 100 4–5 10,000
Total Petroleum Hydrocarbons mg/kg 100 3–5 280
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6.5.4. Field sampling procedures

MAFRL has a Standard Operating Procedure (SOP) for field sediment sampling.  This procedure
details all aspects of sampling in accordance with NAGD and accompanies the SAP, once
approved, for the implementation phase. A brief content of the SOP is shown in flowchart format
in Figure 14. A summary of key elements of the SOP pertinent to this SAP is provided in the
sections below.

6.5.4.1 Sample collection

Sediments will be sampled with a grab sampler or to refusal, using a 1.0 m by 50 mm
polycarbonate hand corer by divers on SCUBA. Occupational diving operations standards will be
followed as described in AS/NZ 2299.1 (2015).

All sampling equipment will be decontaminated between samples. Equipment will be washed
with a mixture of Decon 90 and seawater and then rinsed with fresh seawater. Prior to sampling,
sample containers will be cleaned by the laboratory.

6.5.4.2 Equipment and personnel

The following equipment and personnel will be used for sampling:

Â Vessel suitable for diving operations (MAFRL vessel Pelagic)

Â Personnel including a Coxswain, dive supervisor and at least two commercially qualified
divers who are marine scientists

Â Handheld GPS for position fixing and data collection

Â Glass mixing bowls and plastic spoons for metals, metal spoons for hydrocarbons

Â 1.0 m by 50 mm diameter polycarbonate cores

Â Small van Veen grab

Â Sample containers provided by the laboratory

Â Decon 90, for decontaminating sampling equipment

Â Eskies and ice

Â Digital camera

Â Data forms for logging sample collection information

Â Chain of custody forms

Â Field safety/dive operations safety plan

Â Standard operating procedures

Â Sample location map

Â Miscellaneous items for sample mixing (i.e. table, ruler, bowls, etc)

Â Disposable powder free gloves for sample handling
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6.5.4.3 Field sampling contingency plan

The field sampling plan will allow for extra time as a contingency for adverse weather conditions
and other potential interruptions (e.g. shipping movements in the turning basin).  Additional
sampling equipment (i.e. GPS, sample containers, mixing bowls etc.) will be taken into the field
as contingency for any losses or breakages.

Adverse weather conditions will also be factored into the timing of the sampling plan, with
alternate dates planned in the event of a trip cancellation. Shipping movements will be sought
from the Harbour Master prior to sampling, to assist in planning dive operations.

Duplicate samples from each site have been planned as contingency for samples broken or lost in
transit, failed laboratory procedures. Additional sampling sites have been planned for a situation
where no surficial sediment is encountered at the sampling location.

In addition, the laboratories used to analyse samples will be requested to retain samples after
initial analysis, in the case that outliers need to be reanalysed.

6.5.4.4 Health and safety precautions

In water sediment sampling will be conducted by commercially qualified scientists (AS2815.1)
on SCUBA. All diving practices will be in accordance with AS2299.1:2015 following a detailed
safety plan which identifies and mitigates health and safety issues related to field sampling, will
be compiled and provided to the relevant parties for approval prior to the commencement of the
fieldwork. The safety plan will include a definition of hazards, a risk assessment, risk mitigation
measures and an emergency plan. Activities aboard the vessel will be subject to a safety analysis
prior to commencement of work and all activities will be monitored by the skipper for compliance
and for continual improvement. Regular communication will be maintained with Port during
diving operations.

6.5.4.5 QA/QC procedures

The laboratories used for analysis are NATA certified for the parameters being measured.  As
part of their procedures they will undertake the required blanks, testing of standards and replicate
tests to the satisfaction of the NATA requirements. These data will be reported.  MAFRL is
certified to ISO/IEC17025 and as such will ensure all documentation and procedures adhere to
the standard.

A total of 10% of sampling locations will be sampled in triplicate (field triplicates), that is three
individual samples (including the primary sample), from each of 10% of sites to determine the
variability of the sediment physical and chemical characteristics (see Table 14).  Samples from
5% of sampling locations will be homogenised and split into three sample containers (field splits),
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to assess laboratory variation (see Table 14).  One of the field split sample containers will be sent
to a second (reference) NATA accredited laboratory for analysis of metals, to allow comparison
between analytical laboratories.

The allocation of sampling locations where triplicate and split samples are to be collected was
performed via the generation of random numbers.  Triplicate and split sampling locations are
presented in Table 12. The number of individual samples collected per sampling location may
vary depending on the depth of corer refusal (refer to Appendix D of the NAGD).

Where samples are analysed in separate batches, one sample that has been analysed in a previous
batch will be reanalysed in the subsequent batch to determine the analytical variation between
batches, as per the NAGD, Appendix F. The laboratories undertaking the analyses will be
requested to hold a portion of all original samples after initial analysis, in the circumstance that
re-testing may be required (for example, when outliers are detected).

Â Table 14 Number of QA/QC samples to be collected

Site
Locations

Number of
Sampling
Locations

Indicative
Number of
Samples

Triplicates 1 Splits 2
Field and
transport

blanks

Sub-total of
Samples

1 (Sand Trap) 10 20 1 1 - 26

2 (Outer
Harbour)

10 20 1 1 - 26

3 (Approach
Channel)

12 24 2 1 - 34

Reference
Sites

7 7 0 0 - 7

Spoil Ground 7 7 0 0 - 7

Total 39 71 4 3 2 102
1  Field triplicates (10% of sites rounded up require triplicates i.e. two more samples) (see NAGD Appendix F).

2  Field splits (5% of sites rounded up require splitting i.e. one more sample) (see NAGD Appendix F).

1 Transport blank: to estimate any contamination introduced to the sample during the
transport and storage stage acid washed sand will be poured directly into the sample
containers with no filtering or handling

2 Field blank: to estimate any contamination introduced to the sample during the collection
procedure. This involved following the same sampling procedure using acid washed sand
that was used for the sample sediment

6.5.4.6 Sample handling, preservation, storage and transportation

Samples will be handled according to the procedures set out in the SOP in Figure 14. Multiple
cores will be collected so that adequate material for analyses is retrieved from the same sampling
location and depth increment.
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Upon returning to the surface samples from all cores within the same depth increment will be
homogenised prior to being placed into separate container (see Table 15) and kept at 4°C until
the end of the day where all samples will be frozen. Samples for sediment chemistry will be
transported by the field crew directly to the laboratories. Samples will be analysed immediately;
however, if short-term storage is required by the laboratory it will be in accordance with
Table 15.

Â Table 15 Sample containers, preservation, storage and transportation

Â Parameter Container Preservation and
Storage Transportation

Metals/metalloids 70 mL polypropylene jar Freeze at -20 ºC.
180 day holding time

Transported with field crew
directly to laboratory in eskies
with frozen ice bricks

Mercury 70 mL polypropylene jar Freeze at -20 ºC.
28 day holding time

TOC 70 mL polypropylene jar Freeze at -20 ºC.
28 day holding time

TBT and moisture
content

250 mL solvent rinsed
glass jar with Teflon lid

Chill to 4ºC
14 day holding time

PAHs 250 mL solvent rinsed
glass jar with Teflon lid

Chill to 4ºC
14 day holding time

TPHs 250 mL solvent rinsed
glass jar with Teflon lid

Chill to 4ºC.
14 day holding time

PSD 500 g in a Ziplock bag Freeze at -20 ºC.
28 days.

6.5.4.7 Field data

Field data relating to the sampling being undertaken at each site will be recorded on a datasheet.
This datasheet will also be transcribed into an electronic spreadsheet. Information recorded in the
electronic spreadsheet will include the following:

¶ Date and time sample taken

¶ Site location

¶ Depth

¶ Waypoint number

¶ Latitude

¶ Longitude

¶ Sample ID number

¶ Weather conditions

¶ Person responsible

¶ Additional comments.
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Each sample will be photographed and a description of the sediment (grain size, texture sorting,
colour etc) written on the datasheet.

6.5.4.8 Analytical laboratories

Analyses will be undertaken by laboratories that are accredited under National Accredited Testing
Association (NATA) for the parameters to be measured (Table 13). All samples will be
consigned using a chain of custody (CoC) to the designated laboratories.

¶ ALS (NATA 825) (sediment analyses)

¶ MAFRL (NATA 10603) (sediment analyses)

As part of their procedures, the laboratories undertake the required blanks, spikes, testing of
standards and split tests to the satisfaction of the NATA requirements. MAFRL is certified to
ISO/IEC17025 and as such will ensure all documentation and procedures adhere to the standard.

6.5.4.9 Data management procedures

Data management will be to ISO/IEC17025 requirements, with all data being validated prior to
reporting.  Specifically, organics measured in sediments (i.e. TBT and PAH) will be normalised
to 1% TOC, within the upper and lower limits of 0.2 and 10% TOC, prior to any analysis.
Sediment chemistry concentrations that are reported below the PQL will be halved in accordance
with NAGD Appendix A (CA 2009).

6.5.4.10 Data validation

Analytical data will be validated by evaluating the laboratory QA/QC results from blanks,
standards, spikes and replicate samples.  This will aid in identifying possible false positives
(where a compound will appear to be detected when it is actually not present) and false negatives
(where a compound being tested is suppressed by another very abundant compound).  Duplicate
samples will be validated by examining whether the relative percent difference (RPD) and
relative standard deviation (RSD) values are below the specified criterion (35% and 50%,
respectively).

In addition, all data spreadsheets and calculations will be technically reviewed by a qualified
marine scientist prior to reporting.

6.5.4.11 Comparison of phase I data to NAGD screening levels

Data will be tested for normality using the Shapiro-Wilkes Test and depending upon the results,
(normal or log-normal), the 95% UCL, (upper confidence limit), will be calculated for all
sediment quality parameters as follows:
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(1) Normal Data
n
stXaverageUCL n 1, -+= a

where: X is the arithmetic average of the sample measurements
Ŭ is the level of significance of 0.05
n is the number of sample measurements
s is the standard deviation of the sample measurements

1, -nta is the test statistic (Student’s t for Ŭ and n-1 degrees of freedom)

(2) Non-normal data:  Non-normal data will be analysed by either the Bootstrap method using
Monte Carlo re-sampling techniques or by ProUCL written by the United States Environmental
Protection Agency (USEPA).  The resulting 95% UCLs will then be compared to the NAGD (CA
2009) screening levels (Table 13).

The resulting 95% UCLs will be compared to the guideline values.  Statistical comparisons with
background values derived from the proposed Spoil Ground and/or the Reference Sites will be
made should the screening value be exceeded in any of the dredge areas in accordance with the
NAGD (Figure 5 and Figure 6).  If these criteria are exceeded then Phase III testing is required
(see Section 6.6).

6.6. Phase III – Elutriate and bioavailability testing

6.6.1. Rationale

Should further testing be required as required as prescribed in Section 6.5.4.11 then the following
sampling and analysis procedures would be followed for the parameters in question. Essentially,
if the 95% UCL of a contaminant exceeds the relative NAGD (CA 2009) screening level,
concentrations will be compared to background (ambient baseline concentrations) in sediments at
the reference sites.  Where a contaminant of potential concern exceeds the background, additional
sediment samples will be collected from the proposed dredge footprint for elutriate and
bioavailability testing as outlined in Phase III of the NAGD (CA 2009) (Figure 5 and Figure 6).

Collection of sediment samples for bioavailability and elutriate testing will be taken from sites
representative of the dredged material. Particularly, where high total sediment concentrations are
observed at a number of sites, these sites will be prioritised for sampling of sediments for
bioavailability and elutriate testing.

This section details the sampling and analysis requirements for elutriate and bioavailability
testing as per the NAGD (CA 2009), which will be undertaken in the event that an exceedance of
baseline concentrations is identified.
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6.6.2. Elutriate testing

Unconfined ocean disposal of dredged material could result in contaminants within the material
being released into the water column, presenting an environmental risk to biota living in the water
column.  Elutriate testing mimics the ocean disposal of dredged material and the associated
liberation of potential contaminants into the water, thus providing an indication of the associated
potential environmental impacts (CA 2009). ‘Elutriate’ is the concentration of the contaminant in
the elutriate sample, calculated by deducting the ambient water concentration from the raw
elutriate concentration.

6.6.3. Bioavailability testing

Unconfined ocean disposal of dredged material could result in contaminants within the material
being released into the water column, presenting an environmental risk to biota.  Sediment
characteristics largely contribute to the toxicity of a particular contaminant, not just the total
concentration of the substance. For example, high levels of organic matter will reduce the
availability of many organic compounds and some metals.  In order to take this into account when
evaluating the potential environmental risk associated with dredging and disposal of sediments,
bioavailability testing measures the amount of the bioavailable fraction of the contaminant that
has the ability to affect organisms.

6.6.4. Sample collection

MAFRL has a Standard Operating Procedure (SOP) for field sediment sampling. This procedure
details all aspects of sampling in accordance with NAGD and accompanies the SAP, once
approved, for the implementation phase. A brief content of the SOP is shown in flowchart format
in Figure 14. A summary of key elements of the SOP pertinent to this SAP is provided in the
sections below.

Collection of samples for elutriate and bioavailability testing will follow the procedures and
details outlined in Section 6.5.4.1 and Figure 14. Table 16 provides the number sampling
locations required to be sampled for elutriate and bioavailability testing in each dredge area,
based on the volume of spoil to be dredged and recommendations of the NAGD, Appendix D
(CA 2009).  Samples will be representative of the overall dredge material in the specific dredge
areas where the testing is required. Where a specific area of the dredge footprint has been selected
for testing due to the exceedance of a NAGD screening level, samples will be representative of
the sub-area, including the most contaminated sampling locations.
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Â Table 16 Number of phase III sampling locations required

Site Volume
(m3)

Depth of Potentially
Contaminated Material (m)

Number of Sampling Locations Required
for Elutriate and Bioavailability Testing

NAGD 1 Proposed

1 (Sand Trap) 175,000 1.0 5 5

2 (Outer
Harbour) 180,000 1.0 5 5

3 (Approach
Channel) 345,000 1.0 6 6

Reference Sites Ƅ Ƅ 2 2
1 Number represents the minimum requirement as per the NAGD (CA 2009) and Figure 12 below.

Â Figure 12 Phase III sample numbers required per volume of surface material

Seawater samples, representative of the spoil ground, will be collected for elutriate preparation.
One litre acid-rinsed polyethylene or glass bottles will be filled by hand from the vessel.

Samples will be kept on ice in a cooler and transported by with field crew directly to laboratory
within 24 to 48 hours of collection.  Samples will be analysed immediately upon arrival at the
laboratory and short-term storage, preservation and holding times of samples by the laboratory
will be in accordance with appropriate standards as outlined in Table 17.
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Â Table 17 Sample containers, preservation, storage and transportation

Parameter Container Preservation and Storage Transportation

Elutriate testing 4 x 250 mL glass jars
with Teflon-lined lid

Completely fill and chill to 4°C.
14 day holding time for extraction. Transported with field

crew directly to
laboratory in eskies with
frozen ice bricks

Seawater from
spoil ground

1L acid-rinsed
polyethylene or glass jar

Completely fill and chill to 4°C.
14 day holding time for extraction.

Bioavailability
testing

4 x 250 mL glass jars
with Teflon-lined lid

Completely fill and chill to 4°C.
14 day holding time for extraction.

6.6.5. Comparison of phase III data to ANZG guidelines

Contamination concentrations will be determined for the samples selected for bioavailability and
elutriate testing. Analyses will be undertaken by the laboratories as detailed in Section 6.5.4.8,
following the appropriate QA/QC procedures set forth in Section 6.5.4.5.

6.6.5.1 Elutriate data

Parameter concentrations within elutriate data will be compared with ANZG (2018) water quality
guideline values.  Before comparing concentrations with guideline values, the elutriate test data is
to be adjusted to allow for initial mixing, defined by the NAGD (CA 2009) as the mixing which
occurs within four hours of dumping.  Initial mixing will depend on a number of factors such as
water depth, layering in the water column, and current velocities and directions.  The initial
mixing can be calculated using the US Army Engineers Waterways Research Station Short-term
Fate (STFATE) of dredged material model.

The 95th percentile levels of contaminants of potential concern will be compared to the relevant
90% trigger values (to assess impacts at the dredge areas within the area to be dredged) and 95%
trigger values (to assess impacts at the disposal area of the Spoil Ground) as prescribed in the
ANZG (2018) guidelines for water quality, after accounting for appropriate dilution. The 90%
trigger value suggests 90% of species would be protected, whilst the 95% trigger value suggests
95% of species would be protected. A moderate level of ecological protection (90%) has been
applied to areas around existing and approved wharves, jetties and ship turning basins in the Port
in accordance with ANZG (2018). A slight to moderately disturbed level of ecological protection
(95%) has been applied to the Spoil Ground in accordance with ANZG (2018). To account for the
bioaccumulating nature of cadmium and mercury, the 99% species protection level DGV is
instead of the 95% species protection ANZG (2018). In the case of TBT, the DGV may not
protect key test species from chronic toxicity and therefore using the 99% species protection in
place of the 95% is recommended, however, the 99% species protection (0.0004 µg/L) is lower
than the current laboratory PQL (0.002 µg/L), so in this case the 95% species protection will
remain.
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In case it is not possible to obtain sufficient pore water for analysis or where the chemical
stability of pore water cannot be assured, the elutriate test without dilution will be used to
estimate the pore water contaminant concentrations and thus a surrogate measure of
bioavailability for TBT, as per the NAGD (2009).

The seawater to be used for elutriate testing, collected in the vicinity of the proposed spoil
ground, will also be analysed for the parameters listed for the elutriate test.

The method and analytical PQL for elutriate analyses are provided in Table 18.

Â Table 18 Analytical PQLs and trigger values for elutriate testing as required

Â Parameter Units Laboratory
PQL

ANZG (2018)

90% trigger level 95% trigger level

Antimony (Sb) µg/L 0.5 - 2701

Aluminium (Al)2 µg/L 5 69 24

Arsenic (As) µg/L 0.5 - 4.51

Cadmium (Cd)3 µg/L 0.1 5.5 0.7

Chromium (Cr VI) µg/L 0.2 20 4.4

Cobalt (Co) µg/L 0.05 14 1.0

Copper (Cu) µg/L 0.2 3 1.3

Lead (Pb) µg/L 0.1 6.6 4.4

Manganese (Mn)4 µg/L 0.5 660 390

Mercury (Hg)3 µg/L 0.1 0.4 0.1

Nickel (Ni) µg/L 0.3 200 70

Selenium (Se) µg/L 1.0 — 3 1

Silver (Ag) µg/L 0.1 1.8 1.4

Vanadium (V) µg/L 0.3 160 100

Zinc (Zn) µg/L 1.0 23 15

Organotin (TBT) µg/L 0.002 0.02 0.006
1 Unknown reliability trigger value.
2 Golding et al. (2015) and draft submission paper to the Council of Australian Government’s Standing Council

on Environment and Water (SCEW).
3 To account for the bioaccumulating nature of this toxicant, it is recommended that the 99% species

protection level DGV is used for slightly to moderately disturbed systems.
4 Draft submission paper to the Council of Australian Government’s Standing Council on Environment and

Water (SCEW 2014). Guidelines applicable where corals are absent.

6.6.5.2 Bioavailability data

Results from the dilute acid extraction of metals will be compared to the NAGD (CA 2009)
screening levels, based on the calculation of the 95% UCL. The NAGD (CA 2009) states that
while the comparison is not equivalent to the bioavailable fraction, it is a closer approximation
than comparison of total metal sediment data and will be a guide to bioavailability, particularly to
sediment-ingesting organisms.
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Where it is not possible to obtain sufficient pore water for analysis by centrifugation of the
sediment samples or where the chemical stability of pore water cannot be assured, the elutriate
test without dilution will be used to estimate the pore water contaminant concentrations and thus a
surrogate measure of bioavailability for TBT and organic compounds, as per the NAGD (2009).

6.6.5.3 Data management, data quality validation and analysis

Data management will be to ISO/IEC17025 requirements, with all data being validated prior to
reporting. Concentrations that are reported below the PQL will be halved in accordance with
NAGD Appendix A (CA 2009).

Validation of elutriate and bioavailability data will follow that described in Section 6.5.4.10.  The
reporting and comparison of dilute acid extraction of metals to the NAGD (CA 2009) screening
levels will be as per Section 6.5.4.11. Elutriate data will be reported as described in
Section 6.6.5.1. Raw elutriate and bioavailability data will be provided in the laboratory
certificates of analysis (COA) appended to the SAP Implementation Report.

6.7. Phase IV – Toxicity testing

6.7.1. Rationale

Should further testing be required as prescribed in Section 6.6.5 then the following
ecotoxicological testing will be undertaken.

6.7.2. Ecotoxicological testing

Should ecotoxicological investigations be required three direct sediment tests (marine) can be
conducted and include amphipod 10 day survival, copepod, 96 h survival and polychaete worm
10 day survival bioassays (Table 19), for those species in direct contact with sediment.

Â Table 19 Sediment (marine) bioassays

Sediment Bioassays Species Details:

Amphipod Corophium sp. 10-Day Survival

Copepod Robtersonia sp. 96-h Survival

Polychaete worm Australonereis ehlersi 10-Day Survival

For species that come in contact with water contaminants that partition from sediment to the
overlying water column, three elutriate tests prepared from sediment samples are available
including the microalga, sea urchin and mollusc test (Table 20).
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Â Table 20 Elutriate (marine) bioassays

Elutriate Bioassays Species Details:

Microalga Nitzschia closterium. 72-hour Growth inhibition

Sea urchin Heliocidaris tuberculata 72-hour Larval development

Rock oyster Saccostrea commercialis 48-hour Larval development

Generally, a minimum of three toxicity tests should be undertaken, and these tests should
comprise both acute and chronic endpoints, and at least one whole-sediment toxicity test and
represent the main contaminant exposure routes. The test results should be presented as ‘effect as
a % of control response’ (in an uncontaminated sediment with similar properties as the test
sediment) (Simpson et al., 2013; CA, 2009).

6.7.3. Sample collection

Collection of samples for ecotoxicological testing will follow the procedures and details outlined
in Section 6.5.4.1 and Figure 14. Table 21 provides the number sampling locations required to
be sampled for ecotoxicological testing in each dredge area, based on the volume of spoil to be
dredged and recommendations of the NAGD, Appendix D (CA 2009).  Samples will be
representative of the overall dredge material in the specific dredge areas where the testing is
required.  Where a specific area of the dredge footprint has been selected for testing due to the
exceedance of a NAGD screening level, samples will be representative of the sub-area, including
the most contaminated sampling locations.

Â Table 21 Number of phase III sampling locations required

Site Volume (m3) Depth of Potentially
Contaminated Material (m)

Number of Sampling Locations Required
for Ecotoxicological Testing

NAGD 1 Proposed

1 (Sand
Trap) 175,000 1.0 5 5

2 (Outer
Harbour) 180,000 1.0 5 5

3
(Approach
Channel)

345,000 1.0 6 6

1  Number represents the minimum requirement as per the NAGD (CA 2009) and Figure 13 below.
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Â Figure 13 Phase IV sample numbers required per volume of surface material

Seawater samples, representative of the spoil ground, will be collected for toxicity test
preparation. Glass containers will be filled by hand from the vessel.

Samples will be kept on ice in a cooler and transported directly by the field crew and will arrive at
the laboratory within 48 hours of collection. Samples will be analysed immediately upon arrival
at the laboratory and short-term storage, preservation and holding times of samples by the
laboratory will be in accordance with appropriate standards as outlined in Table 22.

Â Table 22 Sample containers, preservation, storage and transportation

Â Parameter Container Preservation and Storage Transportation

Ecotoxicological
testing
(sediment)

3 x 0.5 L glass
containers per site

Completely fill and chill to 4°C.
96 hr holding time

Transported with field
crew directly to
laboratory in eskies with
frozen ice bricks

Ecotoxicological
testing (elutriate)

3 x 0.5 L glass
containers per site

Completely fill and chill to 4°C.
96 hr holding time

Site water 8 x 1 L glass per area
requiring testing

Refrigerate to < 4°C.

6.7.3.1 Quality control procedures

The laboratories used for analysis are NATA certified for the parameters being measured.  As
part of their procedures they will undertake the following procedures to the satisfaction of the
NATA requirements:

¶ Controls (positive control (reference toxicant) and negative control (control treatment))

y = 0.008x + 3.0
R² = 1.0

0

2

4

6

8

10

12

14

16

18

20

0 250 500 750 1000 1250 1500 1750 2000

S
am

p
lin

g
 s

it
es

Volume (1000's m3)



Long Term Monitoring and Management Plan

Page 80

¶ Replicates

¶ Examining continuity of parameters, such as pH, throughout the experiment

¶ Statistical difference between treatment and controls

These data will be reported. MAFRL is certified to ISO/IEC17025 and as such will ensure all
documentation and procedures adhere to the standard.

6.7.4. Comparison of phase IV data to guidelines

NADG (CA, 2009) and Simpson et al. (2013) provide guidance to determine if the toxicity data
can be assessed as toxic or non-toxic as follows:

¶ Determine whether the toxic effects may be attributed to factors other than the
contaminants of potential concern (COPC). For example, ammonia and sulfide at
naturally occurring concentrations are not COPCs but may cause significant toxicity. The
sediment may have been too compact for burrowing or insufficiently nutritious (e.g.
clay), resulting in non-COPC mortality (may be an example of poor test procedure
selection). If non-COPC factors are shown to be the cause of the toxicity, these test
results should be discarded from the assessment, and alternative tests may be necessary.

¶ Toxicity data are assessed as non-toxic if the response is <20% toxic effect compared to a
control response, toxic with significant effects for 20-50%, and toxic with significant and
major effects if the response is Ó50%.

According to NAGD, in rare circumstances, it may be possible to go beyond the assessment of
toxicity (or bioaccumulation) to make a more definitive evaluation of the potential effects of the
contaminated sediment after disposal, using a weight-of-evidence assessment (phase V), which
takes into account the outcomes of each available line of evidence. Each line of evidence is
tabulated, ranked, weighted, according to its reliability as an assessment tool and its ecological
significance, and they are then combined to arrive at an overall assessment of whether the
material is acceptable or unacceptable for ocean disposal. Where sediments are found to be
unacceptable for unconfined ocean disposal after the weight of-evidence assessment, and should
the proponent, after evaluating alternatives, still wish to consider ocean disposal, they will need to
investigate management options, such as treatment, control measures and confined disposal, to
see if impacts can be successfully mitigated.
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Â Figure 14 Standard operating procedures
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2. SCOPE AND OBJECTIVES 

2.1. Scope 

To facilitate the effective management of marine waters and potential pollution related issues associated 
with port activities which may impact on port waters and associated marine life.  This management 
program identifies marine management requirements, quantifies port emissions and impacts, sets 
objectives and targets, and monitors ongoing performance to achieving these objectives. 

In addition to this overarching program, individual plans will be produced to mitigate specific potential 
marine pollution issues inherent in development scenarios and new development proposals.  
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1. INTRODUCTION 

This manual provides information for understanding the structure of the EMS of the Southern 
Ports – Bunbury (SP - PoB).  It identifies organisational structure, planning activities, roles and 
responsibilities within the organisation, development of staff and processes, and the 
procedures for continual improvement. 

The Southern Ports (SP) was established on 1 October 2014 following the merger of the 
Albany Port Authority, Bunbury Port Authority and Esperance Ports Sea and Land.  The 
legislation enabling the merger of the ports, “The Ports Legislation Amendment Act 2013”, was 
given Royal Assent on 21 May 2014. 

In late 2017, Southern Ports Authority adopted the registered business/ trading name of 
Southern Ports (SP) with Southern Ports Authority remaining as the legal entity name in the 
Port Legislation Amendment Act 2014 – subdivision 2. 

The Ports of Albany (PoA), Bunbury (PoB) and Esperance (PoE) continue to operate under 
local management, with supervision and governance under SP.  SP is responsible to and 
reports to the Minister for Regional Development; Agriculture and Food; Ports; Minister 
assisting the Minister for State Development, Jobs and Trade (the Minister).  SP is committed 
to contribute to the economic growth and development of the State of WA by facilitating trade in 
a commercial, efficient and sustainable manner.  

2. STRUCTURE OF THE MANUAL 

This manual is structured as follows: 

• It uses the 10 control headings as set out in the ISO14001:2015 standard.  

• Under each heading, the ISO14001 requirements are shown in italics. 

• Brief description of how the organisation complies with the requirements of the 
ISO1400:2015 standard is outlined immediately below it. 

• This is followed by a reference to any corresponding supporting documents. 

3. LIST OF ABBREVIATIONS USED IN THIS DOCUMENT 
Table 1 - List of Abbreviations 

ARC Audit and Risk Committee 

BAU Business as Usual 

CCO Chief Commercial Officer 

CEO Chief Executive Officer 

COO Chief Operating Officer 

GM PORT General Manager Port 

DAWR Department of Agriculture and Water Resources - Federal 

DWER Department of Water and Environment Regulation (WA) 

DIMRS Department of Mines, Industry Regulation and Safety 

DoT Department of Transport 

DPIRD Department of Primary Industries and Regional Development 
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EMS Environmental Management System 

HSE Health, Safety and Environment 

IMS Introduced Marine Species 

IMT Incident Management Team 

ISO International Organization for Standardisation 

JSA Job Safety Analysis 

KPI Key performance indicators 

MOSCP Marine Oil Spill Contingency Plan  

MSIC Marine Security Identification Card 

NORM Naturally Occurring Radioactive Materials 

OEPA Office of the Environmental Protection Authority 

OHS Occupational Health and Safety 

PDF Portable Document Format 

PoA Port of Albany 

PoB Port of Bunbury 

PoE Port of Esperance 

PCCC Port Community Consultation Committee 

RM Regional Manager 

RMF Risk Management Framework 

RMS Records Management System 

RTAP Risk Treatment Action Plans 

S &SC Safety & Sustainability Committee 

SPA 

SP                                           

Southern Ports Authority  

Southern Ports 

SP - PoB Southern Ports – Port of Bunbury 

SWI Safe Working Instruction 

WA Western Australia 
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4.3. Determining the scope of the environmental management system  

Requirement: 

The organization shall determine the boundaries and applicability of the environmental 
management system to establish its scope. 

When determining this scope, the organization shall consider: 

a) The external and internal issues referred to in 4.1; 
b) The compliance obligations referred to in 4.2; 
c) Its organizational units, functions and physical boundaries; 
d) Its activities, products and services; 
e) Its authority and ability to exercise control and influence. 

Once the scope is defined, all activities, products and services of the organization within that 
scope need to be included in the environmental management system. 

The scope shall be maintained as documented information and be available to interested 
parties. 

Demonstrating Compliance: 

Scope of the EMS: 

The EMS applies to all SP - PoB operations and administration functions (see map shown 
below - area shaded in purple) under the direct day to day control of the SP - PoB, excluding 
those activities conducted by lease holders on leased sites within the port, their contractors, the 
licenced towage company, the lines boats and the licensed stevedores (see red dotted line on 
the map). 

In addition, the EMS includes all marine areas within the SP - PoB limits including the shipping 
channel and the spoil ground for the purposes of periodic maintenance dredging, dredge 
material disposal and periodic sediment, water chemistry and invasive marine species 
monitoring and potential emergency situations, including those that can have an environmental 
impact. 
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INPUT ACTIVITY MANAGEMENT IN PLACE OUTPUT 
    

Labour 
Natural resources 
Materials 

Provision of 
electricity 

NGERS reporting – synergy 
invoice and monthly meter 
readings 

Emission to air, 
Land and Water 

    

Labour 
Natural resources 
Materials 

Provision of water Water entitlement – DWER – 
licence condition 

Emission to air, 
Land and Water 

    

Labour 
Natural resources 
Materials 

Waste collection 
testing, storage and transport 
– lab reports, waste 
consignment notes 

Emission to air, 
Land and Water 

    

Labour 
Natural resources 
Materials 

Regulatory 
requirements 

DWER, DMIRS and DAWR 
requirements – Licence 
conditions 

Emission to air, 
Land and Water 

 
 

  

Labour 
Natural resources 
Materials 

End of leased 
agreement 

contractual agreement – 
available from the Commercial 
team 

Emission to air, 
Land and Water 

 
 

  

Labour 
Natural resources 
Materials 

Rehabilitation of 
land and 
infrastructure 

PSI and DSI 
Waste disposal - 
approved Landfill 
site 

Table 5 - Life Cycle Approach of Loading Bulk Products from shed to Chute 
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Demonstrating Compliance: 

 
Figure 3 - Communication 
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Policy and procedures MYPORT 

7.5.2. Requirement: Creating and Updating 

When creating and updating documented information, the organization shall ensure 
appropriate: 

a) identification and description (e.g. a title, date, author, or reference number); 

b) format (e.g. language, software version, graphics) and media (e.g. paper, electronic); 

c) review and approval for suitability and adequacy. 

Demonstrating Compliance: 

All EMS documentation is readily identifiable and dated and authorised.  Retention, revision, 
suspension and archive of EMS documents are managed in accordance with the Controlled 
Document Guideline. 

Retention of vital records in electronic record management system are managed in accordance 
with the State Records Act requirements and the SP - PoB Record Keeping Plan.  

SP - PoB applies a document hierarchy system, a document lower in the hierarchy must relate 
to, and be consistent with, documents higher in the hierarchy.  

 
Figure 4 - Document Hierarchy System 

 
Safe Work Instruction, Forms & Registers 

Plans 

Manuals 

Policies 

Licence & Permits 

Regulations & 
Reference 
Standards 

Acts 
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8. OPERATIONS           

8.1. Operational planning and control       

Requirement:  

The organization shall establish, implement, control and maintain the processes needed to 
meet environmental management system requirements, and to implement the actions identified 
in 6.1 and 6.2, by: 

- establishing operating criteria for the process (es); 

- implementing control of the process (es), in accordance with the operating criteria. 

NOTE: Controls can include engineering controls and procedures. Controls can be 
implemented following a hierarchy (e.g. elimination, substitution, administrative) and can be 
used individually or in combination. 

The organization shall control planned changes and review the consequences of unintended 
changes, taking action to mitigate any adverse effects, as necessary. 

The organization shall ensure that outsourced processes are controlled or influenced. The type 
and extent of control or influence to be applied to the process(es) shall be defined within the 
environmental management system. 

Consistent with a life cycle perspective, the organization shall: 

a) establish controls, as appropriate, to ensure that its environmental requirement(s) is (are) 
addressed in the design and development process for the product or service, considering 
each life cycle stage; 

b) determine its environmental requirement(s) for the procurement of products and services, 
as appropriate; 

c) communicate its relevant environmental requirement(s) to external providers, including 
contractors; 

d) consider the need to provide information about potential significant environmental impacts 
associated with the transportation or delivery, use, end-of-life treatment and final disposal of 
its products and services. 

The organization shall maintain documented information to the extent necessary to have 
confidence that the processes have been carried out as planned. 

Demonstrating Compliance: 

SP - PoB has established a Risk Register in compliance with the Risk Management Framework 
that identifies normal operational activities and their associated environmental aspects (risk) 
and impacts.  Risk assessments are also conducted for new operations and for export 
proposals that have the potential for increased risk.  Risk assessments are either conducted in-
house or by the regulatory agency DWER in relation to environmental licence amendments for 
new export proposals that are deemed to be prescribed activities under the Environmental 
Protection Act.  

SP - PoB requires all new proponents who wish to establish operations within the Port to 
contact the SP commercial team and provide information regarding the nature of the proposed 
development, product characteristic, storage and loading methods and details of environmental 
impact issues such as air quality, water quality, noise, odour and visual impact.  

This information is provided in the ‘Southern Ports New Trade Proposal’ Form.  The 
commercial team assesses the application in consultation with the relevant Departmental 
Managers before a decision is made to allow a new proponent to establish at the Port. 
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APPENDIX A – ENVIRONMENTAL POLICY 

The current Version of the Southern Ports Environmental Policy is available on the Southern 
Ports Website and on MyPort - Environmental Policy.pdf 
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