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Executive Summary

Executive Summary

Background

Gladstone Ports Corporation Limited (GPC) is responsible for maintenance dredging of the Port of Gladstone
(PoG). GPC is assessing the potential for beneficial reuse of maintenance dredging material. One proposed
option involves an alternative in-channel Material Relocation Area (MRA) option near Tide Island for
placement of predominantly fine dredged sediment from the Liquefied Natural Gas (LNG) terminal swing
basins.

This report describes the approach and findings of the environmental assessment of maintenance dredging
impacts to marine waters in PoG. The assessment considers all maintenance dredging activities inclusive of
bathymetric changes associated with the Clinton Vessel Interaction Project (CVIP) channel footprint, and two
levels of placement at the proposed Tide Island MRA.

The specific objectives of the report are to:

o |dentify relevant matters of national and state environmental significance (MNES and MSES, respectively),
and the location of sensitive ecological receptors, within the footprint and in adjacent areas potentially
affected by maintenance dredging;

o Assess potential changes to water quality and the marine environment associated with the proposed
dredging; and

e Assess potential impacts to MNES and MSES because of dredging.

The environmental assessment was based on desktop assessments involving:
e Review and analysis of existing information; and

e Hydrodynamic and sediment transport modelling of the generation, advection and dispersion of dredging-
related sediment plumes and associated sediment deposition rates.

Findings
Existing Environment

The PoG is a macro-tidal estuary that features significant tidal currents. The energetic tidal hydrodynamic
conditions play an important role in the context of natural bed remobilisation processes and ambient turbidity.
Floods and ‘freshes’ periodically deliver catchment pollutants to estuarine and nearshore coastal waters,
exerting a strong control on marine and estuarine water quality and ecosystems. Metal/metalloid
concentrations in waters and sediments typically meet ecosystem protection guideline values and are
therefore not key ecosystem stressors.

The PoG supports a range of intertidal and subtidal habitats that are important in maintaining a range of
ecological values. Intertidal habitats (rocky shores, mangroves, saltmarsh, saltpan and mud flats) occur
throughout the PoG area, and seagrass meadows and reef communities are well developed.

The composition and distribution of biological communities of the PoG are controlled in part by water quality
properties, especially high ambient turbidity regime and periodic freshwater inputs. In summary:
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Executive Summary

e Seagrass meadows found at both shallow and deepwater. Meadows are comprised of coloniser and
opportunistic species that are capable recovery following disturbance;

o Reef building corals have low cover and richness within the turbid, fluvial affected sections of the port, but
are more abundant in the more marine influenced sections of the port. Hard coral communities in PoG are
currently in poor condition, having undergone major declines resulting from flood events in 2011, 2013
and 2015; and

o Soft sediment benthic community richness and abundance is positively correlated with high levels of
turbidity and associated freshwater inflow.

These wetland types support diverse flora and fauna communities and habitat for threatened and listed
migratory marine species (e.g. feeding habitat for turtles, dolphins and dugongs), and species of fisheries
significance.

Potential Impacts

Maintenance dredging and dredged material placement is expected to result in direct and indirect effects.
Maintenance dredging will result in direct physical disturbance of benthic communities in the dredge areas,
the East Banks Offshore MRA and the proposed Tide Island MRA. The characteristics of benthic
communities at the proposed Tide Island MRA have not been specifically surveyed. Direct impacts to benthic
fauna in the dredged channel and East Banks Offshore MRA will likely be highly localised and short-term,
and this would likely be the same at proposed Tide Island MRA assuming this area has similar benthic
community types. Correlation analysis found significant positive correlations between benthos
abundance/richness and turbidity, on which Currie and Small (2005) concluded that high turbidity provided
favourable conditions for benthic communities.

Modelling results indicate that dredging will result in short-term, low intensity turbidity spikes, typically well
within the range of modelled ambient turbidity. Deposition rates will temporarily increase within and
immediately adjacent to the dredge and MRAs (i.e. highly localised effects), however modelled dredging-
related deposition rates are predicted to be negligible in the period following the completion of dredging (i.e.
only short-term effects are expected).

On this basis, no major impacts to sensitive receptor habitats (seagrass meadows, reef communities) are
expected given the short duration and low intensity of dredge-related turbidity, and the limited spatial extent
of significant sediment deposition (mostly restricted to areas within the MRAs and dredged areas).

Other potential impacting processes include:

o Water quality — dredged sediments do not contain high pollutant loads, and the dredge area and
proposed MRAs are well flushed. Monitoring of dredge plumes indicates that water quality changes
associated with the mobilisation and releases of nutrients (and other substances) are short term and low
intensity, and unlikely to result in major impacts to biodiversity values;

e Marine pests — The Trailing Suction Hopper Dredge (TSHD) Brisbane works primarily within Queensland
ports and the Port of Melbourne, and therefore does not routinely travel to overseas countries affected by
major pest infestations. Any TSHD dredger contracted to undertake dredging works will be required to
comply with best practices; and
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Executive Summary

o Vessel strike — Given the relatively low numbers of turtles captured by dredgers compared to other
activities, and the use of effective management and operational practices to reduce the potential for turtle

capture, it is not considered that the proposed dredging will have a significant impact on local turtle
populations.

Significant impacts to protected matters (MNES, MSES) are therefore not expected because of maintenance
dredging and placement activities.
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Introduction

1 Introduction

1.1 Background

Gladstone Ports Corporation Limited (GPC) is responsible for maintenance dredging of the Port of Gladstone
(PoG). Dredge material is placed in the East Banks Offshore Material Relocation Area (MRA) in accordance
with Sea Dumping Permits issued by the Department of Climate Change, Energy, the Environment and
Water (DCCEEW) (previously the Commonwealth Department of the Agriculture, Water and the Environment
(DAWE), and its predecessor Department of Environment and Energy (DoEE)).

GPC is assessing the potential for alternative beneficial reuse of maintenance dredging material, as part of
the Sustainable Sediment Management Project (SSM Project). One (1) proposed option involves an
alternative in-channel MRA option for placement of predominantly fine dredged sediment from the Liquefied
Natural Gas (LNG) terminal swing basins. The alternative MRA is located near Tide Island (refer Figure 1-1)
and is referred to in this report as the proposed Tide Island MRA.

{
;

a

D P 1,890
(s W

Figure 1-1 Proposed Tide Island MRA, the colour scale represents the channel bathymetry
(Source: GPC)
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Introduction

This report describes the approach and findings of the environmental assessment of maintenance dredging
impacts to marine waters, including bathymetric changes associated with the Clinton Vessel Interaction
Project (CVIP) channel footprint, with two (2) different levels of placement at the Tide Island MRA. The
environmental assessment was based on desktop assessments involving the review and analysis of existing
information, and hydrodynamic modelling. This study uses the same methodology as the recently completed
revised assessment of regular maintenance dredging activities at the PoG (BMT 2021a).

1.2  Study Objectives

The objectives of the report are to:

¢ Identify relevant matters of national and state environmental significance (MNES and MSES,
respectively, and the location of sensitive ecological receptors, within the footprint and in adjacent
areas potentially affected by maintenance dredging;

e Assess potential changes to water quality and the marine environment associated with the
proposed dredging; and

e Assess potential impacts to MNES and MSES as a result of dredging.

1.3  Study Area

For the purposes of this assessment, the study area is defined as all marine waters within the PoG. The
location of the channel areas subject to maintenance dredging, the Tide Island MRA and the East Banks
Offshore MRA are shown in Figure 1-2.
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Methodology

2 Methodology

2.1 Review of Existing Information

2.1.1 Identifying Features of Biodiversity Significance or Sensitivity

This report considers both MNES and MSES. In March 2021, searches of the Environment Protection and
Biodiversity Conservation Act 1999 (EPBC Act) Protected Matters Search Tool (PMST) (refer Appendix A),
and the State Planning Policy 2017 (SPP) Interactive Mapping System were undertaken to determine MNES
and MSES within the study area. The searches identified:

e Legally defined areas listed under Commonwealth and State Government instruments
(i.e. mapped conservation areas and other discrete environmental features; and

e Species listed under the EPBC Act that are known or likely to occur within the study area.

Both the PMST and SPP Interactive Mapping System have limited locational precision for defining habitats of
listed species. Additional information sources, including academic publications, consultancy reports, and
wildlife on-line flora and fauna records, were subsequently reviewed to determine the known or likely
occurrence of species in the study area. The determination of known or likely occurrences was based on:

e Confirmed records of the species; and

e An assessment of habitat suitability, based primarily on the online Species Profile and Threats
Database (DAWE 2021).

Moreover, it is important to consider that GPC, as part of its comprehensive maintenance dredging framework,
has undertaken extensive monitoring and surveys which validate and extend the information available at the
abovementioned platforms. Under the Long-term Maintenance Dredging Management Plan (LMDMP) for the
PoG, GPC’s long-term monitoring schedule includes sediment sampling, plume monitoring, water quality
sampling, seagrass, reef and benthic invertebrate monitoring as well as hydrographic surveys. Other surveys
concerning aspects such as megafauna and shorebirds have been conducted as part of and stemming from
historical dredging projects and commitments and are available at GPC’s corporate website
(https://gpcl.com.au/). Finally, GPC participates in the Port Curtis Integrated Monitoring Program (PCIMP) and
the Gladstone Healthy Harbour Partnership (GHHP). These programs provide a broad range of ambient data
sets for the PoG; data from these programs are reported by GHHP in report cards available on their website
(http://ghhp.org.au/). The information obtained from this work is integrated and utilised throughout this report.
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2.1.2 Other Data Sources
Other data sources used to characterise environmental features and/or inform modelling assessments

include:

e Bathymetry and typography Digital Elevation Models (DEMs) with 10 m resolution for the
surrounding area (developed by BMT from available charts and historical survey data
progressively over the last 15 years),

e Latest bathymetry and channel extents within PoG supplied by GPC,

e Reef habitat mapping from previous reports (BMT WBM 2015, BMT 2018) and Wetlandinfo
(https://wetlandinfo.des.qld.gov.au/wetlands/),

e Seagrass mapping data supplied by GPC and contained in seagrass monitoring reports
prepared by James Cook University’s (JCU’s) TropWater (previously part of Department of
Agriculture and Fisheries (DAF), formerly the Department of Primary Industries, and its
predecessor Department of Employment, Economic Development and Innovation (DEEDI)). ;
and Boundary condition data from global tidal, wind and atmospheric model outputs (NOAA
2012).

2.2 Impact Assessment

2.2.1  Numerical Model

The numerical modelling software TUFLOW FV was used to simulate the three-dimensional hydrodynamics
of PoG and the advection and dispersion of suspended sediment (both ambient sediment and plumes
generated during dredging). The model was used to simulate the dredging campaigns in full so that the
potential effect on the turbidity levels and deposition rate within PoG could be estimated. TUFLOW FV
carries out calculations on an unstructured mesh, which allows the mesh resolution to be enhanced in the
areas of greatest interest.

The coarse regional PoG model mesh and the high-resolution local nested model mesh is presented in
Figure 2-1. The model bathymetry was updated to include the most recent survey data collected after
completion of the CVIP dredging project.

2.2.2 Model Bathymetry

The model bathymetry is based on a DEM of PoG, which has been derived from the following survey
components:

e Detailed hydrographic survey data of the dredged channels, swing basins and berths as
provided by Maritime Safety Queensland (MSQ) and GPC, together with the progressive
inclusion of ongoing surveys to ensure that the model bed levels match the actual bathymetric
configuration at the time of the simulation period, and,

e Hydrographic survey data and outlines of the edges of the shoreline, mangroves and saltpans
used in producing Boating Safety Charts of the area, as provided by MSQ.
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Typical levels have been adopted for the edges of the mangroves and saltpan areas for interpolation in those
upper inter-tidal zones where no specific survey level data is available. The various data components have
been combined and prioritised with respect to date and detail where there is overlap in producing a base
DEM. For modelling purposes, all data has been adjusted to a consistent mean sea level datum.

2.2.3 Boundary Conditions

The regional scale model is supplied with external water level boundary conditions from a University of
Newcastle Great Barrier Reef (UJoNGBR) Tide Model (Seifi et al. 2019). The nested high-resolution local
model is coupled with the regional model to provide detailed results within PoG.

A SWAN spectral wave model was developed to include the influence of waves on the sediment dynamics
(Delft University of Technology 2006). Wave model outputs were input as a boundary condition for the
TUFLOW FV model to enable the calculation of total bed shear stresses.

Due to the large scale of the model, regional oceanic effects needed to be incorporated in the offshore open
ocean boundary conditions. This was done using HYCOM global ocean circulation model hindcast outputs
(www.hycom.org). This model provided 3D current, salinity and temperature data which was applied on the
ocean boundary in combination with the tidal water level variation.

Further boundary conditions were also applied to the model to represent atmospheric influences. These
boundary conditions were derived from the National Centers for Environmental Predictions (NCEP) Climate
Forecast System Reanalysis (CFSR) (www.ncep.noaa.gov) and included wind, temperature, humidity, short
and long wave radiation, which were applied on a spatially varying grid throughout the model domain with a
temporal resolution of one (1) hour.

2.2.4 Model Validation

The TUFLOW FV numerical model used for the purposes of this study has evolved from previous PoG
models which have been progressively updated, refined and calibrated over many years using a large
number of recorded water level, wave and current velocity measurements.

The most recent set of model calibration and validation results are available in the report titled Post-CVIP
Port of Gladstone TUFLOW FV Model Validation (BMT 2021b).

2.2.5 Impact Assessment Methodology

The effects of dredging were assessed based on modelled increases in turbidity and deposition rate above
natural or ambient levels, consistent with the methodology used for the PoG Gatcombe and Golding Cutting
Channel Duplication Project Environmental Impact Statement EIS (BMT 2019b). Both ambient and dredge
related signals were resolved in the numerical model, which allows for an understanding of how significant
the dredge contribution is in relation to ambient conditions.

Depth-averaged turbidity values (in nephelometric turbidity unit (NTU)) are presented since they are most
relevant to assessing ecological impacts due to the reduction in Benthic Photosynthetically Active Radiation
(BPAR). Deposition rate impacts were derived from the daily rate of change in bed sediment mass. The
deposition rate was calculated in units of mg/cm?/day.
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The anticipated effects of dredging were assessed by analysing:
e Time series of turbidity and deposition rate at representative sensitive receptor sites; and
e Spatial plots of the change in the percentiles of the turbidity and deposition rate due to dredging.

The impacts of dredging on the modelled turbidity and deposition rate were then compared to biologically-
relevant thresholds to determine potential Zones of Influence (where plumes are detectable but cause no
ecological impact) and Zones of Impact (where some temporary ecological effects are anticipated to occur).

Further methodological details and results are provided in Section 5.
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3 Dredging Project Description

3.1 Maintenance Dredging Volumes and Locations

The impact assessment was based on a ‘typical’ annual PoG maintenance dredging campaign, which
involved the removal of approximately 260,000 m?3 of material.

The distribution of the material to be dredged was the same as that adopted in the recent Maintenance
Dredging Impact Assessment (BMT 2021a), with percentages allocated to the 12 dredging parcels shown in
Table 3.1. The locations of each dredge parcel are listed in Table 3.1 are shown in Figure 3-1. The colours of
the various parcels in Table 3.1 match the colours of the polygons in Figure 3-1.

The modelling assumptions regarding the particle size distribution in each parcel, the dredging productivity,
plume release rates and dredging cycle times were all the same as those adopted in the recent Maintenance
Dredging Impact Assessment (BMT 2021a), except for the modified treatment of the dredging operation in
the Gladstone Liquefied Natural Gas (GLNG), Queensland Curtis LNG (QCLNG) and Australia Pacific LNG
(APLNG) parcels, which is described in the next section.

Table 3.1  Distribution of Simulated Maintenance Dredging Requirements

Percentage of Maintenance

Parcel Dredging Campaign
Requirement [%]

WILD CATTLE CUTTING 15

BOYNE CUTTING 3

GOLDING CUTTING 20

GATCOMBE CHANNEL 3

AUCKLAND CHANNEL 3
AND AUCKLAND BERTH

2

2

WIGGINS ISLAND
APPROACHES AND 13
WIGGINS BERTH

TARGINNIE CHANNEL

AND FISHERMANS 5
LANDING
GLNG 7
QCLNG 7
APLNG 20
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3.1.1 Placement at the East Banks Offshore Material Relocation Area and the Tide
Island Material Relocation Area

3.1.1.1 Simulation 1: 45,000 m?3 to the Tide Island Material Relocation Area

The proportion of a typical 260,000 m?® campaign that is allocated to each channel segment is shown in
Table 3.2. In order to allocate a total of 45,000 m3 to the Tide Island MRA, the ‘standard’ maintenance
dredging pattern was altered so that every second Trailing Suction Hopper Dredge (TSHD) trip from the
three (3) LNG swing basins (GLNG, QCLNG and APLNG parcels) was diverted to place it's load at the Tide
Island MRA rather than the East Banks Offshore MRA. The steaming time for each of those trips was also
shortened in proportion to the reduction in the sailing distance. This resulted in half of the total amount
dredged from those areas being placed at the Tide Island MRA (approximately 45,000 m?3).

3.1.1.2 Simulation 2: 75,000 m3 to the Tide Island Material Relocation Area

To allocate a total of 75,000 m? to Tide Island MRA, the ‘standard’ maintenance dredging pattern was altered
so that 85% of the TSHD trips from the three (3) LNG swing basins were diverted to place loads at the Tide
Island MRA rather than the East Banks Offshore MRA. The steaming time for each of those trips was also
shortened in proportion to the reduction in the sailing distance. This resulted in 85% of the total amount
dredged from those areas being placed at the Tide Island MRA (approximately 75,000 m3).

Table 3.2 Allocation of Maintenance Dredging Volumes

Channel Area Percentage of | Volumes for a 45,000 m3 to | 75,000 m3 to
Total Volume 260,000 m® Tide Island Tide Island
Campaign MRA MRA
WILD _CATTLE_CUTTING 15 39,000
BOYNE_CUTTING 3 7,800
GOLDING_CUTTING 20 52,000
GATCOMBE_CHANNEL 25 6,500
SOUTH_TREES_ BERTH 0.5 1,300
100% to East
AUCKLAND_CHANNEL 2.25 5,850 Banks 100% to East
Offsh Banks Offshore
AUCKLAND_ POINT_BERTH 0.75 1,950 MRSA oré MRA
CLINTON_CHANNEL 3 7,800
CLINTON_WHARVES 1 2,600
TARGINNE_CHANNEL 2.75 7,150
FISHERMANS_LANDING 2.25 5,850
WIGGINS_ISLAND 13 33,800
GLNG 7 18,200 Total 88,000 | Total 88,000 m?3
QGC 7 18.200 m? 85% to Tide
: 50% to Tide | Island MRA
APLNG 20 52,000 Island MRA
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4 Existing Conditions

41 Sedimentary and Hydrodynamic Environment

The PoG is within a macro-tidal estuary featuring significant tidal currents. The energetic tidal hydrodynamic
conditions play an important role in the context of natural bed remobilisation processes. In the main channels
where tidal velocities are high, surface sediments are typically dominated by coarser fractions with finer
particles swept away. Shallow areas consist of sands and silts with fine sediment dominating areas of low
current/wave energy.

The dredged channels in PoG are effective sediment traps, due to their increased depth relative to the
surrounding seabed. Maintenance dredging is carried out on an annual basis. The Maintenance Dredging
Strategy for GBR World Heritage Area (GBRWHA) Ports (TMR 2016) estimated that the average annual
campaign volume is likely to be 260,000m? going forward, based on an analysis of dredging volumes from
2004 to 2014 plus an allowance for the maintenance requirements of the channel servicing the LNG
terminals. The average for the last four years of dredging has been 227,000 m3, so the 260,000 m3 annual
estimate may be somewhat conservative. The composition of the dredged material is variable, with
sediments in the main navigation channels dominated by sands and gravels (where tidal currents are strong)
and sediments in the berth pockets and closed-ended channels having a higher fines content (BMT WBM
2014a).

GPC is undertaking the SSM Project to help obtain a robust, well considered, long term solution for the
management of maintenance dredging sediment. As part of this project, a quantitative sediment budget was
developed that estimated the sediment fluxes, sources and sinks in PoG (P&CS 2019).

The East Banks Offshore MRA is located in an exposed coastal environment at the entrance to the PoG. The
East Banks Offshore MRA is partially retentive, with sediments consisting of sands with low proportion of silts
and gravel, due to winnowing by wave/current resuspension (BMT WBM 2012a). Recent analysis
undertaken to develop the quantitative sediment budget for PoG indicates that between 5-40% of sediment
placed at the East Banks Offshore MRA could be moved on by natural wind/wave events (P&CS 2019).

The Calliope River discharges sediment directly into PoG, as do smaller catchments on Curtis Island. The
Boyne River also discharges into PoG but sediment discharge is relatively minor due to sediment trapping
and flow attenuation by the Awoonga Dam (CQUniversity and BMT WBM 2018). Overall, the sediment fluxes
contributed by these catchments are very small compared to the channel infilling that is driven by energetic
spring tide currents (within PoG) and wave activity (outside PoG) (BMT 2019c). Connectivity between new
fluvial inputs and maintenance dredging requirements is weak.

4.2 Water and Sediment Quality

The PCIMP is a long-term water quality and ecosystem health monitoring program encompassing the
estuarine and marine waters of PoG. PCIMP undertakes quarterly water quality sampling at 54 sites in 13
zones (refer to Figure 4-1). Surface sediment is sampled annually at each of the 54 water sites.
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4.2.1 Water Quality

The study area extends across several water types within the PoG, all of which are classified as
Moderately Disturbed waters under the Environmental Protection (Water and Wetland Biodiversity)
Policy 2019 (EPP Water and Wetland Biodiversity) (DES 2019). Water Quality Objectives (WQOs)
have been defined for the protection of scheduled aquatic ecosystem and human use environmental
values (EVs') shown in Table 4.1. GPC monitoring data (mean and standard error?) reported by
PCIMP for key water quality variables and scheduled WQOs are presented in Figure 4-2 and Figure
4-3 for sites from the Inner Harbour zone*. The GHHP report card ratings developed from PCIMP data
are summarised in Table 4.2 for all zones.

Table 4.1 Scheduled EVs for the PoG and adjacent coastal waters, mainland estuaries
(Source: EPP Water and Wetland Biodiversity)

Environmental values'™ '
GLADSTONE HARBOUR,
ADJACENT COASTAL WATERS, e
MAINLAND ESTUARIES g "'8 8 g
@ E E c
# 5 &

THE NARROWS g 2 5 g g g 8 g § | =

HAEE DI A O T O O N I
FITZROY DELTA g E 'g g g E 3 i '§ = 2

% E L & § S 5 o £ o2

o,

e ~=H-l~ 20680
GLADSTONE HARBOUR (listed west to east) i AND ADJACENT COASTAL WATERS
Westem Basin v v v v v v
Inner Harbour (including waters adjacent lo 5 5 6
Sn:in:'laker cF"l;lrrk ECE;chrng!amey Poi{m = v v v b ! o v v
Mid Harbour v v 'S 'S v v v v
Outer Harbour v v A vl s I v v
Coastal waters outside Gladstone Harbour
east and south of Facing Island (to southern v v 'S 'S W 'S v v
limits of Port)

" referred to as community values in ANZG (2018)

2 note that comparisons of WQOs to measured data should be based on median values rather than means. The comparisons
shown herein should be considered indicative

4 Inner Harbour waters are representative of water quality characteristics of dredged areas within Gladstone Harbour PoG? (see
Table 4.2)
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Table 4.2 Water quality sub-indicator, zone and harbour scores from the 2023 GHHP
technical report. Overall water quality scores 2022 and 2021 are also shown (Source: GHHP
2023)

Water quality PhYSICO-  Nutrients  Dissolved  g923 2022 2021

1. The Narrows 080 055 079 077
2. Graham Creek 0.64

3. Western Basin 0.79 0.55

4. Boat Creek 0.68

5. Inner Harbour 0.73 0.62

6. Calliope Estuary 0.78 0.65

7. Auckland Inlet 0.76 0.60

8. Mid Harbour 079 0.66

9. South Trees Inlet 0.68

10. Boyne Estuary 0.59 0.52

11. Outer Harbour 0.99 0.84

12. Colosseum Inlet 0.97 0.66

13. Rodds Bay 084 076

Harbour score 081 0.62

Score card ratings: A = Dark green; B = light green; C = yellow; D = red

In summary GHHP 2023 technical report trend show:

° In the majority of zones, water quality grade degraded slightly between 2021 and 2021, and was
rated as ‘B’ (Good) in most zones . Water quality improved again in some zones which received
an “A” score (Very Good) in 2023 (Table 4.2)..

° In 2023, Inner Harbour and Western Basin zones were rated as ‘B’ for physio-chemical stressors
(turbidity, pH),‘A’ for dissolved metals/metalloids and ‘C’ for nutrients (Table 4.2).

PCIMP water quality data trends show:

° Turbidity displayed great variability over time, mostly in response to variations in tidal and rainfall
conditions. Quarterly grab-based turbidity measurements exceeded the Queensland WQO
median range (Figure 4-2) and logging instruments have recorded turbidity peaks >50 NTU in the
Inner Harbour.

o Mean total nitrogen (TN) has remained below the WQO since the 2018-2019 wet season
(Figure 4-2). Mean ammonia concentrations were generally less than or at the WQO in the period
2016-2023. (Note that ammonia data collected prior to July 2015 are erroneous and have been
disregarded.) NOx displayed great variability over time and among sites, with the mean
concentration exceeding the WQO on four (4) of 28 sampling occasions.
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° Mean TP concentrations were below the WQO, except wet season 2012-2013 when the harbour
experienced major flooding.

° Chlorophyll a (a surrogate for phytoplankton biomass) was generally less than the WQO in the
period 2016-2023 except the wet season 2017-2018. The period prior and thus 2014-2015 had
chlorophyll a concentrations near the WQO.

o Mean concentrations of dissolved metals/metalloids were generally less than WQOs. The
exception was aluminium (exceeded in February 2020) and zinc (exceeded in May and August
2014).

GHHP (2023) suggested that the key processes affecting water quality in the PoG are: (i) nutrient (and
other contaminant) inputs from point and diffuse (pulsed, rainfall driven events) sources, and (ii)
sediment (and associated nutrients and other compounds) resuspension by tides and (iii) oceanic
inputs of low nutrient and turbidity waters. The relative influence of these drivers, and the spatial and
temporal scales at which they operate, has not been examined in detail in PoG. PoG is a highly
dynamic system that is generally well mixed, with areas of greatest turbidity occurring between
Wiggins Island and Grahams Creek, in the upper reaches of The Narrows, and within South Trees
Inlet (areas where fine sediment has accumulated). These processes have implications for the
distribution of seagrasses and reef-associated benthos within the broader PoG area; both
communities typically occur in shallow waters and/or are remote from areas that experience the
greatest tidally-driven sediment resuspension.
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Figure 4-2 Mean (error bars * SE) turbidity (NTU), TN, ammonia, NOx, TP, chlorophyll a (ug/L) — Inner Harbour water quality monitoring sites 2011-2021 (Source: PCIMP 2024)
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Figure 4-3 Mean (error bars * SE) dissolved copper, aluminium, manganese, zinc — Inner Harbour water quality monitoring sites 2011-2021 (Source: PCIMP 2021)
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4.2.2 Sediment Quality

The catchments that drain into PoG are mostly agricultural lands, with urban and industrial areas on the
coastal fringe. Dredged sediments consist of sand/gravel in the channel, and mostly silts and clays in berths.

BMT WBM (2017a) reviewed Sediment Analysis Plan (SAP) reports for dredged areas in PoG. The review
found that several metals/metalloids and organic pollutants (Polycyclic Aromatic Hydrocarbons (PAHSs), and
occasionally Total Petroleum Hydrocarbon (TPH)) were detected in dredged sediments, but all had average
concentrations below the screening level or background (BMT WBM 2017a). On occasions, arsenic was
elevated in places, however the average was well below screening level. Other contaminants, including
Tributyltin (TBT) and pesticides were not detected or well below screening levels.

The sediment analysis plan (SAP) for the Western Basin Dredging and Disposal Project (BMT WBM 2014a)
detected potential acid sulphate soil (PASS) in surficial layers, but at concentrations where minor or no
treatment would be required if placed on land. In the 2017 maintenance dredging SAP, sediment samples
from Upper Auckland Inlet, Gladstone Marina, and Gatcombe Head Harbour were the subject of ASS
analytical testing. All Gladstone Marina and Gatcombe Head samples returned net acidity <0.02% S, which
indicates that no further consideration of PASS) is required at these locations (AMA 2018).

GHHP scores derived from PCIMP data indicated that overall sediment quality scores were Very Good (‘A’)
across all zones of the PoG in the period 2020-2023 (Table 4.3). Scores for individual parameters were
typically also rated as ‘A’, except arsenic and nickel were occasionally good (‘B’) or satisfactory (‘C’). The
source of arsenic and nickel was likely natural (geological formation on the area) and not associated with
anthropogenic inputs (Angel et al. 2012; GHHP 2023).

Table 4.3 Scores for sediment quality measures for each zone — 2023 (Source: GHHP 2023)

Zone 2023 2022 2021 2020
1. The Narrows 0.95
2. Graham Creek 1.00
3. Western Basin 0.99
4. Boat Creek 0.94
5. Inner Harbour 0.93
6. Calliope Estuary 0.97
7. Auckland Inlet 0.97
8. Mid Harbour 0.97
9. South Trees Inlet 0.96
10. Boyne Estuary 0.99
11. Outer Harbour 0.99
12. Colosseum Inlet 1.00
13. Rodds Bay 1.00
Harbour score 0.97
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4.3 Marine Habitats and Communities

4.3.1 Marine Habitats

The PoG supports a range of intertidal and subtidal habitats that are important in maintaining a range of
ecological values. Intertidal habitats (rocky shores, mangroves, saltmarsh, saltpan and mud flats) occur
throughout the PoG area, and seagrass meadows and reefs are well developed.

The following provides a summary of the marine habitats located within or adjacent to dredge areas, namely
seagrass meadows, reef communities and soft sediment habitats. Although extensive areas of intertidal
habitat (mangroves, saltmarsh, saltpan and mud flats) occur throughout the PoG, these are outside of the
zone of impact from dredging (see Section 5) and are not considered further.

4.3.1.1 Seagrass Meadows

Seagrass Species and Meadow Types

Six (6) species of seagrass have been identified in the PoG by JCUS namely: Zostera muelleri®, Halodule
uninervis, Cymodocea serrulata, Halophila spinulosa, H. ovalis and H. decipiens. Cymodocea serrulata is
uncommon and has not been recorded in the study area in the last three (3) years (Smith et al. 2020).

Figure 4-4 shows two (2) broad types of seagrass meadow:

° Permanent/semi-permanent coastal meadows. This meadow type occurs on the tidal flats of PoG, and
was numerically dominated by Zostera and a mix of Halophila species; and

° Deep water meadows (>5 m deep), which are typically sparser than coastal meadows and are
typically dominated by Halophila species. This meadow type occurs in offshore coastal waters, which
have higher water clarity than the enclosed waters of PoG. These are ephemeral meadows, varying in
response to temporal changes in water clarity and disturbance.

Temporal Trends

The results of annual monitoring studies conducted by JCU on behalf of GPC indicate that the distribution,
extent and density of seagrass meadows within the PoG and surrounds can show great variation over a range
of temporal scales. At inter-annual timescales, there was a major reduction in seagrass meadow extent in the
period 2009-2013, and a period of recovery in subsequent years (Figure 4-5). Between 2009 and 2011,
seagrass cover and biomass at Fishermans Landing, Wiggins Island, and Rodds Bay had almost disappeared
with average percent cover less than 1% (Sankey et al. 2011) and H. ovalis was no longer observed in the
study area. The disappearance of seagrass from these areas was thought to be related to heavy rainfall
associated with strong Southern Oscillation Index values for 2010 and 2011 (Sankey et al. 2011). Heavy rainfall
associated with Cyclone Oswald resulted in further reductions in seagrass meadow extent between 2012 and
March 2013 at Fishermans Landing, Wiggins Island and Rodds Bay (Amies et al. 2013). Overall, seagrass in
the PoG and Rodds Bay was in poor condition from 2010 to 2017 following the abovementioned seagrass
losses in 2009-2012 as a result of high rainfall and flooding events associated with extended La Nifia weather
conditions. From 2017, seagrass meadows have recovered, likely due to low catchment flows resulting in
favourable conditions allowing seagrass to expand and maintain good overall condition (Smith et al 2022a).

5 Refer to Section 2.1.2 regarding the previous names of organisations conducting seagrass monitoring
6 Zostera muelleri subspecies capricorni (Ascherson) 1876 afterwards referred to as Zostera muelleri
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Figure 4-4 Intertidal and subtidal habitats of PoG, including modified habitats (naturalness qualifier) (Source: DES 2019)
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As per water quality and sediments, the GPC seagrass monitoring program results are also utilised and
reported by the GHHP who provided a composite seagrass condition grading for the period 2015-2023
(Figure 4-5). Key indicators within each of the monitoring meadows include:

e Biomass: changes in average above-ground biomass.
e Percent cover.
e Species composition: relative abundance of species.

Seagrass meadow condition remained in poor condition between 2015 and 2018. There was an improvement
to seagrass meadow condition from score ‘D’ to ‘B’ between 2018 and 2020 respectively (Figure 4-5). From
2020 to 2022 seagrass condition remained relatively consistent when then it decreased to score ‘C’ in 2023
indicating an overall satisfactory condition. One of the main drivers for this decrease in overall score was the
conditon of one of the key meadow, Pelican Banks (Meadow 43) which in 2023 was graded ‘D’ and thus in
poor condition. Recent research conducted by Scott et al. (2021) suggests that the Pelican Banks meadow
might be subject to high levels of herbivory from dugongs and turtles that may be altering the species
composition and restricting recovery of this meadow and therefore resulting in lower grades (GHHP 2023).
2020).
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Figure 4-5 GHHP seagrass condition scores for the PoG (GHHP 2023)
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4.3.1.2 Hard Substrate Habitats

Hard substrate habitats in the PoG are comprised of intertidal rocky shores, shallow water reefs, deep water
cobble/bedrock reefs and artificial hard structures (rock walls, pylons etc.). Several studies have mapped the
extent of hard substrate habitats within PoG (Rasheed et al. 2003; Connolly et al. 2005; BMT WBM 2009a
and 2015; DES 2023a).

Inter-tidal Rocky Shores

The natural rocky shores along the south-west coast of Curtis Island consist of terrigenous fringing reefs (see
Figure 4-4). The supra-littoral and upper intertidal zone of these rocky shores was typically comprised of
unconsolidated soft sediment (mud, sand and gravel), and the mid to lower intertidal zone was comprised of
either massive/bedrock platform reef, boulder fields or rubble fields (BMT WBM 2009a). All rocky shores in
this area were dominated by oysters in the intertidal zone, and sponges, soft coral, hydroids, gorgonians and
algae in the subtidal zone (BMT WBM 2009a).

Shallow-water Reefs

BMT WBM (2009a) recorded high hard coral cover at several shallow (<2 m deep) subtidal reefs in the study
area including Bushy Island, Manning Reef and surrounding Facing Island. Follow-up surveys in 2014
indicate that reef communities within the study area experienced a major change in structure since the 2009
baseline surveys (BMT WBM 2015). In contrast to 2009 surveys, reefs in PoG in 2014 had minimal living
hard coral cover, and were dominated by bare substrate, turfing algae and macroalgae. Reef communities
between the PoG and Rodds Bay also had low hard coral cover, however, limited baseline data make
changes through time difficult to determine. Nearshore reefs along the eastern coastline of Facing Island,
which are less affected by floods, had diverse and abundant hard coral cover in 2014, similar to 2010 survey
results (BMT WBM 2015). Water quality modelling and measurements indicate that reefs within the PoG
were strongly affected by flood events in 2010 and 2013, with reduced salinities and high turbidity likely to be
a major driver of change in coral cover (BMT WBM 2015).

Coral monitoring undertaken in 2015 revisited a small selection of the previously surveyed sites within the
PoG (Thompson et al. 2015), all of which were noted by BMT WBM (2015) as having experienced coral loss.
Thompson et al. (2015) found that the surveyed reef communities had not recovered to pre-2010 levels of
coral cover.

GHHP (2020) undertakes annual monitoring of coral condition. Four (4) sub-indicators of coral health were
measured to calculate the Gladstone Harbour Report Card coral score:

(1)  Coral cover (%): the combined cover of hard and soft corals observed at the monitored reefs
(2)  Macroalgal cover (%): the cover of macroalgae observed at the monitored reefs
(3)  Juvenile coral density (m?): the density of juvenile corals observed at the monitored reefs

(4) Change in hard coral cover (%): averaged over a three (3)-year period to give the rate at
which hard coral cover increases or decreases.

Coral condition grades for the 2015-2023 period are shown in Figure 4-6. Coral condition grade has
remained in very poor condition (score ‘E’) in most years except 2017 when consition was poor ( score ‘D’).
This indicates that reefs had low living coral cover, low numbers of juveniles, and that macroalgae
numerically dominated reefs. This suggests that corals display little evidence of recovery, and a phase shift
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from coral to macroalgae dominance. A combination of factors appears to be restricting coral recovery,
including interactions with macroalgae (shading, competition), interactions with bio-eroding sponge Cliona
orientalis, and high water temperatures resulting in coral bleaching in some areas.

Given the poor condition of coral assemblages, it is expected that:
e Recovery will be dependent on inputs from areas outside PoG;
e Recovery timeframes, if it occurs, are expected to be measured in years to decades; and

e Coral assemblages will continue to have low resilience and capacity to cope with additional
stressors (e.g. increased sediment concentrations, low salinity due to rainfall) during this recovery

period.
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Figure 4-6 GHHP coral condition scores for the PoG (GHHP 2023)

Deep Water Communities

Rasheed et al. 2003 mapped deep water benthic communities in 2002 where many remote camera
deployments were used to map benthic community types throughout PoG and Rodds Bay. The spacing of
points within each habitat class polygon is relatively sparse, varying between 1.2 and 4 km. Rasheed et al.
2003 used four (4)-minute camera tows at drift speeds less than one (1) knot to classify communities into
density categories consisting of:

e Open substrate — dominant feature was bare substrate with occasional isolated benthic macro-
invertebrate individuals,

e Low density — benthic macro-invertebrates present on the screen for <10% of the site video
record,

e Medium density — benthic macro-invertebrates present in 10-80% of the site video record, and,
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¢ High density — benthic macro-invertebrates present on the screen for >80% of the site video
record.

The distribution of benthic communities and the intensity of sampling used to make these classifications are
shown in Figure 4-7. This work demonstrated that the deep inner harbour section of PoG (Benthic
community region 9 in Figure 4-7) was composed of moderate density rubble reef communities dominated by
bivalves, ascidians, bryozoans and hard corals. From Fishermans Landing to South Trees, the deep water
benthos consisted of scallop and rubble reef along the most of the natural channel (Figure 4-7 region 18),
while the channel arm near Curtis Island (Figure 4-7 region 8) was mostly open substrate. Downstream from
South Trees to East Banks Offshore MRA epibenthic communities (Figure 4-7 regions 16, 22, 23) were also
classified as high density rubble reefs, with dominant taxa including scallops, bryozoans, sponges, ascidians,
bivalves, soft and hard corals. The relatively high densities of epibiota were a significant finding and believed
to be the result of strong tidal currents acting as a food supply for filter feeders. Another significant finding
from this study was the presence of hard corals at several community regions. Moderately dense hard coral
colonies were observed at benthic community regions 16, 17, and 23; south and west of Facing Island and
surrounding Seal Rocks.

These deep-water rubble/soft sediment substrates do not represent habitats for reef building (hermatypic)
corals. There are knowledge gaps regarding the distribution, extent and ecology of these deep-water
systems (see BMT WBM 2014b), but it can be reasonably inferred that species in these environments have
adaptations that allow them to cope with a range of stressors including high turbidity, high sediment
deposition, no to low light, and periodic low salinity conditions.
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Figure 4-7 Deep Water Benthic Macro-Invertebrate Regions in PoG, November/December 2002 (Source: Rasheed et al. 2003)
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4.3.1.3 Soft Sediment Habitats and Communities

Soft sediment invertebrate communities within PoG were comprehensively described by Currie and Small
(2005) and have been described in lesser detail by LNG project proponents. Moreover, as part of the PoG
LMDMP and associated long-term monitoring schedule, regular studies on soft sediment communities within
and adjacent to the East Banks Offshore MRA have been conducted. Most recent studies were conducted by
BMT WBM (2012a), Vision Environment (2017) and Smith et al. (2022).

Currie and Small (2005) investigated changes in macroinvertebrates at 30 sites in PoG, twice yearly, over six
(6) years between 1995 and 2001. Currie and Small (2005) found that the bivalve Carditella torresi and to a
lesser extent, the sea-squirt Ascidia sydneiensis, were the most abundant taxa, particularly in subtidal
waters. Great variability in community structure was observed. Gradients in abundance and species richness
were principally driven by depth and sediment grain size, with extremely fine, or extremely coarse sediments
having the lowest richness and abundance. Species richness and abundance were lowest on intertidal
muddy substrates, and greatest in coarse, sandy sediments predominantly occurring in the deeper channels
of the estuary. Bivalve molluscs, ascidians, polychaetes and pistol shrimp (Alpheus sp.) were among the
most important taxa defining the difference between intertidal and subtidal sediments.

Nearshore tropical and sub-tropical benthic fauna communities are dynamic, varying across multiple
temporal scales (Stephenson 1980; Currie and Small 2005; BMT WBM 2012a). Currie and Small (2005)
found that benthic communities in PoG did not show predictable seasonal trends, unlike in higher latitudes
where seasonal changes in water temperature and other processes can lead to changes in community
structure. Instead, Currie and Small (2005) found that temporal changes in communities were more closely
aligned with the Southern Oscillation Index (SOI), with the most significant El Nino (drought) episode during
the measurement period coincident with a halving of taxa richness and abundance. Correlation analysis
found significant positive correlations between benthos abundance/richness and turbidity, on which Currie
and Small (2005) concluded that high turbidity provided favourable conditions for benthic communities.

It is possible that Tropical Cyclone Yasi and associated flooding in 2011 had resulted in changes to benthic
communities since the Currie and Small (2005) study. For example, BMT WBM (2012a) examined temporal
patterns in benthic communities at and near the East Banks Offshore MRA. No strong seasonality was
observed, however benthic abundance and to a lesser extent richness was observed to significantly decline
at most locations immediately before and one month after Tropical Cyclone Yasi. Other case studies
demonstrate that river flows and associated nutrient inputs can promote benthic abundance in the longer
term (e.g. review by Gillanders and Kingsford 2002). No significant changes in communities were observed
over the East Bank Offshore MRA and surrounding environments between the 2016 and 2017 wet season
and the 2017 dry season (Vision Environment 2017).
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Table 4.4 Abundance (per 0.1 m?) and richness measured by Currie and Small (2005)

Parameter Currie and Small (2005)

Dominant taxa Carditella torresi (14% of individuals), Ascidia
sydneiensis (4% of individuals)

Proportion of uncommon taxa (accounting for <2% of 98% of species

individuals)

Mean (x s.e.) no. individuals per 0.1 m? 59+040t024.4+1.25

Mean (z s.e.) no. taxa 3.6+0.20to 11.6 £ 0.48 per 0.1 m2

Mean (+ s.e.) no. polychaetes per 0.1 m?2 1.0+£0.09t0 8.0 £ 0.59

Mean (x s.e.) no. molluscs per 0.1 m?2 40+0.32t010.3 £ 0.71

Mean (x s.e.) no. crustaceans per 0.1 m? 0.6+0.09t02.7+£0.28

Vision Environment (2017) undertook an assessment of benthic macroinvertebrate abundance and richness
assemblages within the maintenance dredge footprint and adjacent non-dredged areas. The results of this
study are difficult to compare with those recorded in Currie and Small (2005) or BMT WBM (2012a) due to
the different authors reporting grab volume versus grab area. Notwithstanding this, Vision Environment
(2017) found no significant difference in macroinvertebrate communities in areas that had been dredged and
undredged areas (Vision Environment 2016). This suggests that benthic assemblages may have a high
capacity to recover from disturbance due to maintenance dredging. The most recent study conducted by
Smith et al. (2022) corroborates previous investigations findings reporting no evidence of maintenance
dredging sediment deposition in the East Bank Offshore MRA having measurable effects on benthic habitats
sourrounding the area. Infauna communities were found to be more diverse and abundant within and to the
east of the the East Bank Offshore MRA than to the west of the area and at control locations. Moreover due
to differences in methodologies between studies, infauna assemblages could not be statistically compared,
however overall composition and distribution were similar to what highlighted in previous investigations
(Smith et al. 2022).

4.3.1.4 Fish Communities from Soft Sediments

PoG contains a broad range of habitats for marine and estuarine fish. Connolly et al. (2006) undertook the
most detailed fish surveys in PoG, where 105 intertidal and shallow subtidal sites were surveyed usinga 5 m
wide beam trawl.

The survey recorded 88 fish species and 2294 individuals from 315 replicate trawl shots. Small schooling fish
dominated the samples as is typical of similar environments elsewhere in Queensland (Blaber et al. 1989).
Approximately 30 of the fish species recorded were of direct or indirect economic importance.

Sites located on mud flats and seagrass meadows in the study area had the richest (i.e. highest number of
species) and most abundant fish assemblages on a PoG wide scale (Figure 4-8). Connolly et al. (2006) also
found that seagrass meadows had a distinctive fish fauna that differed from assemblages on ‘unvegetated’
habitats, emphasizing the importance of seagrass in maintaining marine fish communities.

Connolly et al. (2006) also undertook studies using stable isotope analysis to trace energy pathways and
nutrient cycling in PoG. They found that seagrass was an important component at the base of food webs,
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including in areas beyond the seagrass meadows themselves. The analysis suggested that the food webs
that sustain many economically important fisheries species caught over mudflats (e.g. whiting) and in
mangrove-lined creeks (e.g. mud crabs) rely largely on organic matter produced in seagrass meadows.

A) Abundance

B) Species Richness
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Figure 4-8

Map of PoG showing a) Total Species Abundance and b) Total Species Richness of

Demersal Fish Collected from three (3) Replicate Beam Trawl Samples (200 m Length) at 105
Sampling Stations (Source: Connolly et al. 2006)

4.4

Matters of National Environmental Significance (MNES)

According to the PMST report, relevant MNES are; Threatened Species, Listed Migratory Species, World
Heritage Area, Natural Heritage Property and GBR Marine Park (GBRMP), as summarised in Table 4.5 and
detailed in the following sections (refer Appendix A).

Table 4.5
MNES

Threatened Ecological Communities (TECs)

‘ Search Area (PMST)

Seven TECs

Summary of MNES Protected Matters Search Tool Results

Areas Influenced by Dredging
and Offshore Placement

None — does not occur in subtidal
waters

Threatened Species

67 species (turtles, cetaceans,
sharks, birds, terrestrial fauna)

Likely — multiple marine species

Listed Migratory Species

68 species (turtles, cetaceans,
sharks, birds, terrestrial fauna)

Likely — multiple marine species

World Heritage Area

Present — GBR World Heritage
Area (GRBWHA)

Present —- GBRWHA

Natural Heritage Property

Present — GBR Natural Heritage
Property (GBRNHP)

Present — GBRNHP

GBRMP

Present

Outside dredging and placement
sites.

GBRMP (General Use zone)
adjacent to East Banks Offshore
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Search Area (PMST) Areas Influenced by Dredging
and Offshore Placement
Wetlands of International Importance None None
Commonwealth Marine Area None None

4.4.1 Threatened Ecological Communities (TECs)

TECs occurring in the Gladstone region are restricted to lands above high water, outside the area of influence
of maintenance dredging or dredge material placement and have therefore not been summarised in this report
(AECOM 2016 and Appendix A).

4.4.2 Threatened and Listed Migratory Species

Threatened and Listed Migratory species, known to be occurring or possibly occurring in the search area are
detailed in the following sections and summarised in Table 4.7.

Bony Fish

The Atlas of Living Australia (ALA) has records of the endangered White's seahorse in the PoG prior to 1940
(ALA 2023). This species is highly sensitive to habitat disturbance and has declined in abundance in
estuarine areas in NSW. Suitable habitat for this species occurs near the study area (i.e. soft corals/hard
substrate) however, it is unknown whether this species is currently supported in central Queensland (Short et
al. 2019).

Sharks and Rays

Several threatened and/or listed migratory pelagic shark and ray species have the potential to occur in
thePoG. The dredge and placement sites are impacted sites undergoing regular modification unlikely to
represent high quality or otherwise important habitat for these species.

Green sawfish is a demersal species that utilises habitats like those within the study area. Based on the
analysis of Queensland Beach Control Program catch records for the Cairns, Townsville and Rockhampton
regions, a major decline in sawfish catches was observed in the 1970’s and 1980’s, and no sawfish have
been recorded by the netting program in the Rockhampton region since the early 1990’s (Stevens et al.
2005). This species is now thought to be restricted to waters north of Cairns. With the range retraction and its
sensitivity to disturbance, it is considered unlikely that the nearshore waters of PoG currently represent
important habitat for green sawfish (Stevens et al. 2005). .

Marine Mammals
Dolphins

Australian humpback (Sousa sahulensis) and snubfin dolphins (Orcaella heinsohni) (humpback and snubfin
dolphins hereafter) are medium sized delphinids, both less than 270 cm in length (Cagnazzi 2017). In
Queensland, both species are listed as ‘vulnerable’ under the EPBC Act (Woinarksi et al. 2014). Humpback
and snubfin dolphins are considered opportunistic generalised feeders, feeding on a wide variety of prey
species that are readily available (Cagnazzi 2017).
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Snubfin dolphins live in small populations of approximately 500 to 100 individuals, inhabit shallow inshore
and estuarine waters, exhibit fine-scale population structure and have relatively small home ranges (DoE

2013). Snubfin dolphins have been confirmed to only occur in Port Alma and Keppel Sands, and therefore
not within the study area (Cagnazzi 2017).

Recent genetic studies indicate Australian humpback dolphins live in small and relatively isolated populations
with limited gene flow among them (Parra and Cagnazzi 2016). As reported by Parra and Cagnazzi (2016),
the available abundance estimates range from 14 to 207 individuals and no population studied to date, is
estimated to contain more than 104 mature individuals. Studies have sighted Australian humpback dolphins
over an area extending from Keppel Sands down to Rodds Bay and thus could occur at dredge and
placement sites

Whales

Humpback whales (Megaptera novaengliae) are a migratory marine species listed as vulnerable under the
EPBC Act. Humpback whales generally occur in offshore areas and are observed off Curtis Island (DIP
2010). Whales considered to be the melon-headed whale (Peponocephala electra) have been recorded in
shallow waters north of Curtis Island (DIP 2010).

Based on records in ALA (2023), the dredge site and Tide Island MRA are not known to represent high
quality whale habitat. It is possible that whales may occasionally traverse these areas.

Dugongs

Dugongs (Dugong dugon) are a migratory marine species, with dugongs or dugong habitat known to occur
within the study area (PMST). Under the EPBC Act, dugong in Queensland are listed as a ‘vulnerable’
species.

The PoG and Rodds Bay area is a potentially important connecting habitat for dugong populations in
southern Queensland (Sobtzick et al. 2013, 2017, Cleguer et al. 2015). Dugong are common in PoG, utilising
a large area where extensive seagrass meadows support feeding (Rasheed et al. 2017). However, there are
no seagrass meadows at and immediately adjacent to dredge and placement sites.

Dugong may transit through the study area when moving between seagrass meadows. Moreover, the
placement site is located within the PoG and Rodds Bay dugong protection area (DPA) (listed under the
Fisheries Act 1994), and is mapped as part of a BIA for dugong in the National Conservation Values Atlas
(NCVA).

Turtles

Queensland’s coastlines support significant populations of threatened species of marine turtles as
summarised in Table 4.6 Species of marine turtle found in Queensland and their conservation status
(QPWS 2021 and DES 2021). The green turtle (Chelonia mydas), flatback turtle (Natator depressus),
loggerhead turtle (Caretta caretta) and hawksbill turtle (Eretmochelys imbricate) are the relatively the most
common found within the PoG. Nesting in this area has only been recorded for green, flatback and
loggerhead turtles with the most prevalent and thus well studied species within the PoG being the green
turtle. Species such as olive ridley have instead been seldom recorded throughout the harbour or broader
area with no record of this species breeding in eastern Australia (Limpus et al. 2013 and 2013a).
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Table 4.6 Species of marine turtle found in Queensland and their conservation status (QPWS 2021
and DES 2021)

Conservation status

Common name Scientificname .
Queensland Commonwealth .
IUCN Red List
(NC Act) (EPBC Act)
Flatback turtle Natator depressus Vulnerable Vulnerable Data deficient
Green turtle Chelonia mydas Vulnerable Vulnerable Endangered — global
Loggerhead turtle | Caretta caretta Endangered Endangered Vulnerable — global; critically

endangered in South Pacific

Hawksbill turtle Eretmochelys Endangered Vulnerable Critically  endangered -
imbricata global
Olive ridley turtle | Lepidochelys olivacea | Endangered Endangered Vulnerable — global

The flatback turtle (Natator depressus) is the most common species to nest in the Gladstone region .
Flatback turtle nesting areas recorded near the study area are Tannum Sands, Hummock Hill Island and the
eastern side of Facing Island, all of which represent low density nesting areas (Hamann et al. 2017). One (1)
to 10 female flatback turtles have been estimated to nest within the PoG (from Boyne Island to Hummock
Hill) each year (DES 2022, FBA 2023). Hamann et al. (2017) concluded that the waters immediately offshore
of Curtis and Facing Islands, the waters along the southern coast of Facing Island and the waters between
Facing Island and the mainland are important habitat for inter-nesting flatback turtles, and that adult female
flatback turtles will be present in these areas from October to January each year. The entire study area is
defined as a Biologically Important Area (BIA) for Flatback turtle nesting (Appendix E), but is not a Critical
Habitat (CH) (DCCEEW 2022). Flatback turtles are expected to traverse and feed in and around Gladstone
Harbour, including the project area (Limpus et al. 2013).

Green turtles (Chelonia mydas) are the most common within the PoG and utilise this area to feed on
seagrass, algae and mangrove fruits (Limpus et al. 2017). Studies have shown that the PoG is not a
significant area for aggregation of breeding green turtles for courtship or mating. Whilst this species has
been recorded nesting within the PoG such as on Curtis and Facing Island beaches, offshore islands of the
GBR are the preferred locations for this purpose (Limpus et al 2013; Limpus and FitzSimmons 2020). More
recent surveys conducted in the 2021-2022 and 2022-2023 report green turtle nesting on Wild Cattle Island,
Canoe Point and Tannum Sands (FBA 2022; FBA 2023). Tagging studies conducted on green turtles
indicate that individuals display a high degree of fidelity to foraging areas within Pelican Banks (Hamann et
al. 2015) which also corroborates what reported in Section 4.3.1.1. Other tagging studies reported that green
turtles were most abundant at Pelican Banks and Wiggins Island with particularly juvenile individuals found in
shallow intertidal areas (Limpus et al. 2017).
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From the studies reported above and related information, green turtles feed on seagrass meadows within the
PoG, including meadows located in shallow areas of the inner PoG and thus they may traverse through the
Tide Island MRA and dredge site as they move between seagrass meadows.

Loggerhead turtle (Caretta caretta) CH (nesting) occurs: (i) from Rodds Peninsula/Eurimbula National Park
south to Hervey Bay, and (ii) approximately 15 km from the east side of Facing Island (DCCEEW
2022).Nesting of this species has also been reported on Facing Island (FBA 2022) The BIA (inter-nesting
and foraging habitat) occurs: (i) waters in the eastern portion of Hummock Hill Island to Hervey Bay; and (ii)
approximately 15 km from the east side of Facing Island (DCCEEW 2022). Refer to Appendix E for mapping.
DES (2022) estimated one (1) to 10 female loggerhead turtles nest on the northern beaches of Eurimbula
(Rodds Peninsula) and Middle Head (Bustard Head Conservation Park). These nesting sites are located east
and south of the dredge and placement areas, respectively. Based on the above information, loggerhead
turtles are unlikely to traverse the dredge and placement areas.

Other Marine Species

The PMST search identified several species of sea snake, pipefish and sea horses occur or could occur in
the PoG (Appendix A). These species could occur across a wide range of habitats found within the PoG, and
are all considered listed protected marine species, with both sea snakes, pipefish and many seahorses
species not considered threatened. However White's Seahorse, Crowned Seahorse, and Sydney Seahorse
are considered ‘Endangered’ under state legislation or the EPBC Act.

PoG provides potential foraging habitat for migratory saltwater crocodile. The ALA (2023) and the Queensland
Government Crocodile Sightings Dashboard (DES 2023b) have one record of saltwater crocodile in the lower
Calliope River.
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Table 4.7

Threatened and listed migratory species (marine species) defined in the PMST report, and likelihood of occurrence in dredging/placement site and surrounds

40

Common Species Name EPBC Act NC Act Status | Type of Presence | Records (ALA+Wildnet) Habitat (SPRAT’) Important Areas (BIA, CH,
Name Status (PMST) Potential Occurrence in Dredging/Placement Sites Recovery Plans) in Region
Bony Fish
White's Hippocampus whitei Endangered Endangered Species or species | Historical ALA record in the PoG and other Depth 1-15 m; inhabits seagrass, soft coral, macroalgae, sponges and artificial | None
Seahorse habitat may occur locations in central Queensland (all pre-date | structures, which are represented at and adjacent to dredge /placement sites.
within area 1940). No nearby Wildnet sightings. Highly sensitive to habitat disturbance, unknown whether species still
supported in central Queensland (Short et al. 2019).
Mammals
Blue Whale Balaenoptera musculus Endangered, - Species or species | No ALA records in the PoG, historical and Pelagic, coastal and offshore waters. None
Mig habitat may occur | contemporary records from Port Alma area. Possible (but highly unlikely) transient visitor to the PoG, and highly unlikely to
within area Historical Wildnet sighting off Saint regularly use dredge/placement sites.
Lawrence. Seasonal migrations (summer) (ALA 2023)
Humpback Megaptera novaeangliae | Vulnerable, Mig | Vulnerable Species or species | Historical ALA and Wildnet records in the Pelagic, coastal and offshore waters. All Queensland coastal waters
Whale habitat known to PoG, multiple contemporary records in Transient visitor to the PoG, unlikely to regularly use dredge/placement sites represent BIA
occur within area offshore waters (ALA 2023). (breeding/calving)
Australian Orcaella heinsohni Mig Vulnerable Species or species | No ALA records in the PoG, historical and Coastal and estuarine water — close to river mouths and seagrass meadows. None
Snubfin habitat known to contemporary ALA records in the wider This species has a geographic range that extends south to Gladstone (AMCS
Dolphin occur within area region. Historical Wl]dngt sighting in the PoG 2023). It has been recorded in Port Alma (Cagnazzi 2017), located north of
and contemporary sightings off Yeppoon. PoG. Snubfin dolphins have been confirmed to only occur in Port Alma and
Keppel Sands, and therefore not within the study area (Cagnazzi 2017).
Australian Sousa sahulensis Mig Vulnerable Breeding known to Numerous contemporary ALA and Wildnet Inlets, estuaries, major tidal rivers, shallow bays, inshore reefs and coastal BIA (feeding, calving) —
Humpback (=chinensis) occur within area records in PoG. This species is abundant in archipelagos. coastal waters south of
Dolphin Gladstone Harbor (Cagnazzi 2017). This species is abundant in Gladstone Harbor (Cagnazzi 2017) and likely Shoalwater Bay to Rodds Bay
feeds in dredge/placement sites. (particularly Port Aima and the
PoG), within the 20 m depth
contour
Dugong Dugong dugon Mig Vulnerable Species or species | Two ALA records from the PoG. Historic Seagrass meadows (foraging). Rodds Bay Dugong Protection
habitat known to Wildnet sightings in the PoG. Known to be common, especially in seagrass meadows throughout the PoG area
occur within area (Rasheed et al. 2017). May occasionally transit through dredging/placement
sites (Cleguer et al. 2015).
Bryde's Whale | Balaenoptera edeni Mig - Species or species | No ALA or Wildnet records for the PoG, but Pelagic, coastal, and offshore waters. None
habitat may occur recorded elsewhere in the central Possible (but highly unlikely) transient visitor to the PoG, and highly unlikely to
within area Queensland coastal region regularly use dredge/placement sites (ALA 2023).
Killer Whale Orcinus orca Mig - Species or species | No ALA records for the PoG, but recorded Pelagic, coastal and offshore waters. None
habitat may occur elsewhere in the central Queensland coastal | pogsible (but highly unlikely) transient visitor to the PoG, and not known to
within area region. No nearby Wildnet records. regularly use the the PoG or dredge/placement sites (ALA 2021).
Reptiles
Loggerhead Caretta caretta Endangered Endangered Breeding known to | Two ALA and Wildnet records in the PoG Nesting sandy beaches (including central Queensland), foraging mainly in Critical Habitat (nesting) —
Turtle occur within area (1989, 1997) — Boyne Island and Calliope open waters (FBA 2022). beaches south of Elliot Heads
River. Nesting occurs within, the PoG including Curtis (South End Beach) and and offshore islands of
Facing Island and Woongarra coast (Limpus et al. 2016) Capricorn Bunker group,
remote from
dredging/placement
BIA (inter-nesting) — waters
extending from Turkey Beach
around past Agnes Water,
remote from
dredging/placement
Green Turtle Chelonia mydas Vulnerable Vulnerable Breeding known to | Numerous records throughout harbor, Based on Limpus and FitzSimmons (2020): (i) the most abundant sea turtle in None
occur within area especially Pelican Banks and Western Basin. | the PoG; (ii) key feeding aggregations at Pelican Banks and tidal flats adjacent
Historic Wildnet records in Calliope River. to estuaries; (iii) no feeding aggregations in turbid waters of the Western

7 Habitat descriptions extracted from Species Profile and Threats Database (SPRAT).
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Common
Name

Species Name

EPBC Act
Status

NC Act Status

Type of Presence
(PMST)

Records (ALA+Wildnet)

Habitat (SPRAT’)
Potential Occurrence in Dredging/Placement Sites

Basin; (iv) most juveniles occur around rocky reefs and mangroves; (v)
foraging turtles have high site fidelity, except when undertaking breeding
migrations; (vi) the PoG is not a significant courtship, mating or nesting area,
however low density nesting does occur on sandy beaches (FBA 2022; FBA
2023)..

The Project area has soft substrates which do not represent foraging habitat
for this species. Likely to transit through the Project area.

41

Important Areas (BIA, CH,
Recovery Plans) in Region

Leatherback Dermochelys coriacea Endangered Endangered Species or species | No records in ALA, but likely to occur. Nesting sandy beaches (PoG is not a key area), foraging in open waters. BIA (inter-nesting) — Mon
Turtle habitat known to Historical Wildnet records off Agnes Waters Possible transient visitor to the PoG, unlikely to regularly use Repos to Agnes Water,
occur within area and Heron Island. dredging/placement sites (ALA 2023). remote from
dredging/placement
Hawksbill Eretmochelys imbricata Vulnerable Endangered Species or species | Most records in ALA from sandy beaches on | Nesting sandy beaches (PoG is not a key area), foraging in open waters, None
Turtle habitat known to Facing Island, but also Boyne Island and seagrass meadows and reefs (Limpus ef al. 2013b).
occur within area mouth of Calliope River. Historic Wildnet GHD (2009) reported this species in low abundance around North Passage.
record off Tannum Sands. Incidental sightings of hawksbill turtles in Port Alma and the PoG are
predominantly associated with foraging habitats, including seagrass meadows,
reefs and soft-bottomed subtidal areas (Limpus et al 2013b)
Olive Ridley Lepidochelys olivacea Endangered Endangered Breeding likely to Several ALA records on the beaches Nesting occurs on sandy beaches, mostly outside Central Queensland (key None
Turtle occur within area particularly at South Trees Island, Facing nesting sites located in Gulf of Carpentaria). Forages in open waters.
Island and Curtis Island. No nearby Wildnet Possible transient visitor to the PoG, unlikely to regularly use
records. dredging/placement sites (ALA 2023).
Flatback Turtle | Natator depressus Vulnerable Vulnerable Breeding known to Numerous ALA sightings on the beaches Nesting sandy beaches (Curtis and Facing Island). Curtis Island considered to | Critical Habitat (nesting) —
occur within area particularly at South Trees Island, Facing be a moderate size, high quality rookery (Limpus et al. 2021a). There has Curtis Island, includes
Island, Wild Cattle Island and Curtis Island. been a substantial decline in nesting turtles at Curtis Island (and Peak Island), | seaward beaches. Internesting
Historic Wildnet records in the PoG and which does not appear to be due to a decrease in population size (Limpus et buffer of 60 km around Curtis
surrounding islands. al. 2021b). Island (Limpus et al. 2016)
Flatback turtles utilise the waters from Rodd Bay to Curtis Island as core
habitat. They migrate north up the Queensland coast to foraging areas
(Hamann et al. 2017).
Possible transient visitor to the PoG, unlikely to regularly use
dredging/placement sites.
Salt-water Crocodylus porosus Mig Vulnerable Species or species | Historic Wildnet and ALA record in Calliope Nesting wetlands; feeding rivers, estuaries, and occasionally coastal waters. None
Crocodile habitat likely to River DES (2023b), and while no records in | Transient visitor to the PoG, unlikely to regularly use dredge/placement sites.
occur within area the POG, they potentially occur.
Sharks and Rays
Great White Carcharodon carcharias Vulnerable - Species or species | No PoG records in ALA or Wildnet, but could | Pelagic, coastal and offshore waters. None
Shark habitat known to oceur. Occasionally reported from Capricorn Bunker region, possible occasional
occur within area visitor to PoG.
Green Sawfish | Pristis zijsron Vulnerable - Breeding may No PoG records in ALA or Wildnet. Demersal, riverine and coastal waters. None
occur within area Contemporary records for this species north | yhile suitable habitat is present in PoG, the region is outside known
of Cairns only. geographic range.
Whale Shark Rhincodon typus Vulnerable - Species or species | No PoG records in ALA. Nearest sighting Pelagic, coastal and offshore waters. None
habitat may occur | Fraser Island therefore, unlikely to occur. No | occasionally reported from Capricorn Bunker region. Possible (but highly
within area nearby Wildnet records, closest record off unlikely) transient visitor to PoG, and highly unlikely to regularly use
Lady Musgrave Island. dredge/placement sites.
Oceanic Carcharhinus longimanus | Mig - Species or species | No PoG records in ALA or Wildnet. Nearest Pelagic, coastal and offshore waters. None
Whitetip Shark habitat may occur sighting offshore of Fraser Island therefore, Possible (but highly unlikely) transient visitor to PoG, and highly unlikely to
within area unlikely to occur. regularly use dredge/placement sites.
Porbeagle Lamna nasus Mig - Species or species | No PoG records in ALA or Wildnet. Nearest Pelagic, coastal and offshore waters. None
Shark habitat may occur sighting offshore of Fraser Island therefore,

within area

unlikely to occur.

Possible (but highly unlikely) transient visitor to PoG, and highly unlikely to
regularly use dredge/placement sites.
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Important Areas (BIA, CH,
Recovery Plans) in Region

Reef Manta Mobula alfredi Mig - Species or species | No PoG records in ALA or Wildnet. Nearest Pelagic, coastal and offshore waters. None
Ray habitat likely to sighting near Heron Island, but may occur. Possible (but highly unlikely) transient visitor to PoG, and highly unlikely to

occur within area regularly use dredge/placement sites.
Giant Manta Mobula birostris Mig - Species or species | No PoG records in ALA or Wildnet. Nearest Pelagic, coastal and offshore waters. None
Ray habitat likely to sighting offshore of Rainbow Beach Possible (but highly unlikely) transient visitor to PoG, and highly unlikely to

occur within area

therefore, unlikely to occur.

regularly use dredge/placement sites.

\\BMT-BNE-FS01\G_Drive\admin-share\Admin\A10844.g.pag_Gladstone_SSM_Modelling\R.A10844.001.04.Tide_Island_DMPA_Impact_Assessment_comments.docx

e
e
‘wZ BMT



Port of Gladstone Maintenance Dredging Impact Assessment — Alternative Placement 43

Existing Conditions

4.4.3 World Heritage Area and Natural Heritage Property

The dredging and placement sites occur in the GBRWHA and GBR Natural Heritage Property (GBRNHP).
Both MNES share the same boundaries, which in the context of the PoG encompass all waters seaward of
low water mark, and all islands within the boundaries shown in Figure 4-9.

World Heritage properties are recognised for their Outstanding Universal Value (OUV). A Statement of OUV
provides a summary of the rationale for including a property on the World Heritage List. The GBRWHA was
listed as meeting four World Heritage criteria for OUV, which are summarised in Table 4.8. The Statement of
OUV is, by necessity, a high-level summary, and does not characterise the OUV attributes represented at
individual locations within the property.

The EPBC Act referral guidelines for the Outstanding Universal Value of the Great Barrier Reef World
Heritage Area (DoE 2014) set out examples of the attributes of the GBR that contribute to its listing under the
criteria of the World Heritage Convention. The GBR Marine Park Authority (GBRMPA) also identified the
series of values, attributes and processes of the GBR that contribute to world heritage and natural heritage
property values as part of the GBR Strategic Assessment (GBRMPA 2014).

Building on this, AECOM (2016) describes the OUV attributes of the GBRWHA represented within the PoG
master planned area, which includes all waters in PoG including dredging and placement sites. Table 4.8
summarises OUV attributes expressed in the Gladstone region as determined by AECOM (2016), and OUV
attributes potentially relevant to marine areas at and adjacent to dredging and placement sites (blue
shaded). Within and adjacent to dredge and placement sites, relevant OUV attributes include: contributing to
habitat connectivity; corals and reef environments (see Section 4.3.1.2); fauna species and species diversity;
seagrass meadows (see Section 4.3.1.1), marine megafauna species (see Section 4.4.1 and 4.4.2); and
traditional owner interaction with the environment (e.g. fishing, recreation, scenic, spiritual).

Table 4.8 OUV attributes expressed in the proposed Gladstone region from AECOM (2016) (v) and
attributes relevant to waters at and directly adjacent to dredging and placement sites (blue shaded)

Overview of Criterion vii — Criterion vii — Criterion ix — Criterion x —

attributes aesthetic values and | ongoing ecological and biodiversity
superlative natural geological biological conservation
phenomena processes processes

Connectivity: cross- 4 v v

shelf, longshore &

vertical

Continental islands | ¥ 4 v v

Beaches v

Dune systems v v

Fringing reefs v v v v

Inshore turbid reefs 4 v v

River deltas v v v v

Marine faunal v v v

groups diversity

Coral species — 4 4 4 4

diversity & extent
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Overview of Criterion vii — Criterion vii — Criterion ix — Criterion x —

attributes aesthetic values and | ongoing ecological and biodiversity
superlative natural geological biological conservation
phenomena processes processes

Total species v v v

diversity

Island plant species | ¥ 4 4

diversity

Seagrass 4 4

Mangroves 4 4

Marine turtles
Whales

Threatened &
endangered species

IR IENIEN

IR IENIEENIIEN

Dolphins 4 4
Seabirds 4 4 v
Traditional Owner 4

interaction with the
natural environment

444 Great Barrier Reef Marine Park

The GBRMP is managed under the Great Barrier Reef Marine Park Act 1975. Under the existing zoning plan,
waters along the east coast of Facing Island adjacent to the East Banks Offhsore MRA are zoned Habitat
Protection, whereas waters further offshore are zoned General Use (Figure 4-9). The GBRMP sits outside the
PoG and does not include the dredged channels and East Banks Offshore MRA.
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Figure 4-9 Great Barrier Reef Marine Park Zones, WHA and NHP Boundaries (GBRMPA 2017)

4.5 Matters of State Environmental Significance (MSES)

MSES referenced under the (SPP), are EVs that are protected under Queensland legislation including the
Nature Conservation Act 1992 (NC Act), Marine Parks Act 2004 (MP Act), the Fisheries Act 1994,
Environmental Protection Act 1992 (EP Act), the Regional Planning Interests Act 2014, and the Vegetation
Management Act 1999. MSES have been defined by the Queensland Government as the following natural
values and areas:

e Protected areas under the NC Act.

e Marine parks and land within a ‘marine national park’, ‘conservation park’, scientific research’,
‘preservation’ or ‘buffer’ zone under the MP Act.

e Areas within declared fish habitat areas (FHAs).
e Endangered, vulnerable and near threatened (EVNT) and special least concern species.
¢ Regulated vegetation, including:
o Category B, C and R areas.
o Areas of essential habitat for wildlife prescribed as endangered or vulnerable under the NC

Act.
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o Regional ecosystems (REs) that intersect with watercourses/wetlands.

o Wetland/watercourse features that are:

o Wetlands in a wetland protection area.

o Wetlands of High Ecological Significance (HES).

o Wetlands/watercourses in High Ecological Value (HEV) waters.

e Designate precincts in a Strategic Environmental Area.

e Legally secured offset areas.

With the exception of ENVT and special least concern species, all of these features are spatially defined

based on mapping and regulations. For species, the Queensland Government Method for mapping: Matters
of State environmental significance for use in land use planning and development assessment (v1.4, DEHP

2014) uses several mapping layers as a ‘surrogate’ for species occurrence. This includes essential habitat
mapping, peer-reviewed modelled habitat distributions, mapped distributions based on known habitat factors,
and point records within remnant or regrowth REs. In addition, this mapping methodology adopts dugong
protection areas (relevant to Project), southeast Queensland koala habitat value areas (not relevant), and
Ramsar sites (not relevant) as specific surrogates for the occurrence of dugongs, koalas and migratory

shorebirds (respectively).

MSES relevant to the PoG are provided in Table 4.9 and Figure 4-10.

Table 4.9 MSES and Relevance to PoG

46

oes lmemton

Protected areas under the NC Act

There are no marine areas within PoG classified as a protected
area for the purpose of the NC Act.

Garden Island Regional Park is located in the PoG outside the
dredge footprint and placement sites.

Marine parks and land within a
‘marine national park’,
‘conservation park’, scientific
research’, ‘preservation’ or ‘buffer’
zone under the (MP Act — highly
protected features

The GBR Coast Marine Park (GBRCMP) is located offshore of
PoG and extends into the southern part of Rodds Bay, and the
Narrows. The dredge footprint and placement sites are located
outside the GBRCMP.

The closest ‘highly protected” GBRCMP feature listed as a MSES
is the marine national park zone located on the eastern coast of
Curtis Island, outside PoG.

Areas within declared FHAs

The Colosseum Inlet FHA is located approximately 30 km from
dredge and placement sites.

The Dé-ral-IT (Calliope River) FHA is located in the Calliope River,
>5 km from dredging and placement sites.

EVNT and special least concern
species

Islands and mainland areas surrounding PoG are mapped as
habitat for threatened wildlife and/or iconic species listed under
NC Act.

Dredge and placement sites are within the PoG-Rodds Bay DPA,
which is a surrogate for known/potential dugong habitat.

Refer to Table 4.7 for summary of habitat values for threatened
and special least concern species

\\BMT-BNE-FSO1\G_Drive\admin-

share\Admin\A10844.g.pag_Gladstone_SSM_Modelling\R.A10844.001.04.Tide_Island_DMPA_Impact_Assessment_comment

s.docx

&
w7 BMT



Port of Gladstone Maintenance Dredging Impact Assessment — Alternative Placement 47

Existing Conditions

‘ MSES* Description ‘

HES wetlands protected under EP | Many of the seagrass meadows present in PoG are considered

Act HES wetlands

Wetlands and watercourses in HEV | No HEV areas present

waters

Regulated vegetation None in marine waters potentially affected by maintenance
dredging

Strategic Environmental Area None present in PoG

Legally secured offset areas None present in PoG
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State Planning Policy
Making or amending a local planning instrument
and du_ignating land for community infrastructure

Queensland Government 0 2,300 4,600 6,900 9,200

& The State of Queensiand 2023,

Metres

Cadastre (150k)

|| Cadastre (150k)

MSES - Wildlife habitat (sea turtle nesting areas)
MSES - Wildlife habitat (sea turtle nesting
areas)

MSES - (i ing a

watercourse)

MSES - Re getation (i ting a
watercourse)

MSES - High ecalogical value waters (watercourse)

MSES - High ecological value waters
(watercourse) )

MSES - Wildlife habitat (endangered or vulnerable)

MSES - Wildlife habitat {endangered or
vulnerable)

MSES - Wildlife habitat (special least concern
animal)

MSES - Wildlife habitat (special least
concemn animal)

MSES - Wildlife habitat (koala habitat areas - core)
MSES - Wildiife habitat (koala habitat areas -

core)
MSES - Wildlife habitat (koala habitat areas - locally
refined)
B MSES - Wildlife habitat (koala habitat areas -
locally refined)
MSES - i tal areas (designated
precinct)
D MSES - Stralegic environmental areas
(designated precinct)

MSES - High ecological significance wetlands

I:D MSES - High ecological significance
wetlands

MSES - High ecological value waters (wetland)

[D MSES - High ecological value waters
(wetland)

Date: 21/07/2023

Disclaimer:

This map has been prepared with due care based on the best available information at the time of publication.
However, the State of Queensland (acting through the department) makes no representations, either express
or implied, that the map is free from errors, inconsistencies or omissions. Reliance on information contained
in this map is the sole responsibility of the user. The State disclaims responsibility for any loss, damage or

irmnvmmuémusad as aresult of reliance on information or data contained in this map.

Figure 4-10 MSES in the Gladstone Region (Queensland Government 2023)
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5 Impact Assessment

5.1 Modelling Results

5.1.1  Modelled Changes to the Turbidity and Deposition Rate Percentiles

Spatial representations of the dredging impacts were based on percentile analysis of the model results
and were derived by applying a moving 14-day analysis window over each simulation period. The 14-day
window in a physical hydrodynamic context represents the approximate duration of one (1) spring-neap
tidal cycle, while in an ecological context it provides meaningful timescales (i.e. exposure measured in
hours and days) for assessing impacts to key sensitive receptors in the area (e.g. intertidal seagrass
meadows). The 14-day analysis window was moved forward by five (5)-day increments from the start to
the finish of each simulation period, to ensure full coverage of the simulation.

The percentile impact plots correspond to the modelled increase in turbidity and deposition rate above
ambient conditions that are attributable to the dredging. Impacts at each percentile level were calculated
for every 14-day window during the simulation, and the maximum increase for any window at each
location in the model domain is presented. Different locations within the model will have experienced their
highest turbidity at different times during the simulation.

The 95t percentile of the turbidity or deposition rate is the level that is exceeded for approximately 17
hours over the 14-day window. The 50 percentile of the turbidity or deposition rate is the level that is
exceeded for approximately seven (7) days in total over the 14-day window. An increase in the highest
percentiles correspond to relatively short-lived increases in turbidity/deposition while an increase in the
lower percentiles correspond to sustained (but temporary) increases.

Key features of the moving window percentile analysis include:
o Consideration of a range of impact durations from short to long term; and

e Can be applied to a long term program and capture periods of high intensity versus low
intensity impacts.

It is important to note that the percentile plots presented in this report are not ‘snapshots’ of the levels of
turbidity or deposition rate, and the impact plots do not represent what the visible plume might look like at
any one time. They are representations of turbidity and deposition rate statistics over long periods of time,
and the impact plots show the potential changes to those statistics.

5.1.1.1 260,000m?3 of Maintenance Dredging with 45,000m?3 Placement at Tide Island

The modelled impacts to the 50t and 95" percentile of the turbidity for the ‘typical’ maintenance dredging
campaign including 45,000m? placed at the Tide Island MRA are shown in Figure 5-1. Small sustained
increases to the turbidity (the change in the 50" percentile) are only significant in the vicinity of the LNG
terminals and near the Tide Island MRA. Short-term increases in the turbidity (the change in the 95t
percentile) are noted near the LNG terminals, near the Tide Island MRA, in the vicinity of the East Banks
Offshore MRA, and the outer parts of the shipping channel.

The modelled impacts to the deposition rate percentiles are shown in Figure 5-2. The largest increases in
deposition rate occur within the shipping channels and at the two (2) offshore MRAs.
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Table 5.2 Impact Threshold Values (Above Background) for each Monitoring Site (BMT 2019b)

Descriptor

Turbidity Threshold Values (NTU)
above background

Zone of Excess turbidity 3 x standard deviations from 20%ile mean  |20%ile Exceeded 80% of the time |4 6 2 8 3 |12
Hi most likely pushes — 5 . .
igh total turbidity beyond 3 x standard deviations from 50%ile mean 50%ile Exceeded 50% of the time |7 9 5 |4 |10 |5 |13
Impact natural variation 3 x standard deviations from 80%ile mean 80%ile Exceeded 20% of the time |12 |12 (16 |8 |8 |20 |13 |20
Zone of Excess turbidity 2 x standard deviations from 20%ile mean  |20%ile Exceeded 80% of thetime |3 |3 |4 |3 |2 |5 |2 |8
Moderate ifgi}éﬁ;ilii:gal 2 x standard deviations from 50%ile mean 50%ile Exceeded 50% of thetme 5 5 6 |4 3 |7 4 |9
Impact natural variation 2 x standard deviations from 80%ile mean  |80%ile Exceeded 20% of thetime |8 8 [10 5 [6 (13 |8 [13
atural variatio
Zone of | EXcess turbidity may |1 x standard deviation from 20%ile mean  |20%ile Exceeded 80% of the time |1 2 2 |1 1 3 |1 4
Low g:;grfgtr‘;‘;ﬂ:z:d'ty 1 x standard deviation from 50%ile mean  |50%ile Exceeded 50% of thetime |2 2 3 2 1 [3 |2 14
Impact variation 1 x standard deviation from 80%ile mean 80%ile Exceeded 20% of thetime 4 4 5 3 3 7 4 |7
Dredging-related turbidity exceeds 0.5 NTU  [50%ile Exceeded 50% of the time 0.5
one of g::;i?;ﬁ?et g‘;umes Dredging-related turbidity exceeds 2 NTU  |80%ile Exceeded 20% of the time |2
Influence |(including Dredging-related turbidity exceeds 5 NTU  |95%ile Exceeded 5% of the time |5
resuspension)
Dredging-related turbidity exceeds 10 NTU  [99%ile Exceeded 1% of the time |10
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5.1.2.3 Results

The Zone of Influence and Impact for each campaign was calculated according to the methodology outlined in
the previous sections.

Apart from the area of direct impact (within the channels where dredging occurs), there was no Zone of Impact
for either the 45,000 m? placement at the Tide Island MRA or the 75,000m? placement at the Tide Island MRA.

The Zone of Influence was similar in extent for both campaigns (though slightly larger in extent for the 75,000m3
placement scenario) and therefore a single Zone of Influence for both campaigns is provided in Figure 5-6.
The Zone of Influence (the area where plumes are expected to have a measurable effect on the turbidity
statistics, but cause no ecological impact) is limited to areas near the LNG facilities on Curtis Island (Jacobs
Channel), the Tide Island MRA, a small area near the Clinton Channel and Clinton Bypass, and a small area
adjacent to the outer channel. This is slightly larger in extent than the Zone of Influence determined for the
typical PoG maintenance dredging campaign (BMT 2021a), but importantly the ecological effects due to
elevated turbidity are not expected to be more significant since the Zone of Impact is the same.
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https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=50
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=68418
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=1763
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=824
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=84292
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=800
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=1023
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=64469
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=38






http://www.environment.act.gov.au/
http://birdlife.org.au/
https://www.dcceew.gov.au/science-research/bird-bat-banding
http://www.dpaw.wa.gov.au/
http://www.environment.nsw.gov.au/
http://dpipwe.tas.gov.au/
https://nt.gov.au/environment/environment-data-maps
http://www.ehp.qld.gov.au/
http://www.depi.vic.gov.au/home
http://www.csiro.au/en/Research/Collections/ANWC
http://www.environment.sa.gov.au/Home
http://australianmuseum.net.au/
http://www.rbgsyd.nsw.gov.au/science/Herbarium_and_resources/nsw_herbarium
http://www.forestrycorporation.com.au/
http://www.defence.gov.au/
http://www.environment.sa.gov.au/Science/Science_research/State_Herbarium
http://www.qm.qld.gov.au/
http://www.anbg.gov.au/cpbr/herbarium/
http://www.rbg.vic.gov.au/science/herbarium-and-resources/national-herbarium-of-victoria
http://www.ga.gov.au/
http://www.iobis.org/
http://ozcam.org.au/
http://www.qld.gov.au/environment/plants-animals/plants/herbarium/
http://www.dpaw.wa.gov.au/plants-and-animals/wa-herbarium
http://www.tmag.tas.gov.au/collections_and_research/tasmanian_herbarium
https://nt.gov.au/environment/native-plants/native-plants-and-nt-herbarium
http://www.samuseum.sa.gov.au/
http://museumvictoria.com.au/
http://www.une.edu.au
http://www.csiro.au/
http://www.tmag.tas.gov.au/
http://www.magnt.net.au/
http://reeflifesurvey.com/reef-life-survey/rls-australia/
http://www.aims.gov.au/
https://www.dcceew.gov.au/science-research/nesp
https://www.ath.org.au/
https://data.aad.gov.au/
http://www.qvmag.tas.gov.au/qvmag/
http://ebird.org/content/australia/
http://www.amnh.org/



https://www.dcceew.gov.au/about/copyright
https://www.dcceew.gov.au/
https://www.dcceew.gov.au/about/contact














































































































































