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2. Project Descriptions 

Crossing The Narrows is a crucial component of each of the four proponent's proposed LNG projects.  
While gas field tenements and pipeline alignments may differ between the proponents, the path to the 
proposed LNG facilities at Curtis Island becomes more closely aligned to the eastern side of the 
Callide Range.  From there, all four have proposals for crossing the Kangaroo Island wetlands and 
The Narrows.  

An overview of the proposed crossing methodology for each of the proponents for the crossing of the 
Kangaroo Island wetlands and The Narrows is described in broad terms in Table 2-1.  Additional 
information about the proposed methodologies has been outlined in subsequent sections below. 

Table 2-1 Overview of Crossing Methodologies 

Crossing Segment Proponent 

Kangaroo Island wetlands The Narrows 

Co-location Construction of rail/bridge across Humpy and 
Targinnie Creeks.  HDD underneath creeks.  
Installing sheet piles across the marshland 
section.  Excavation of trench within the sheet 
piles.  Pulling pipes through the HDD section 
from west to east.  Pulling the pipes through 
the marshland section and The Narrows from 
Curtis Island.  

Construction of sheet piled coffer dams at 
Friend and Laird Points.  Excavation of coffer 
dams from rock groynes/jetties.  Dredging a 
trench with a backhoe dredger (BHD) 

Pulling the pipes into the trench from Friend 
Point to Laird Point 

Backfilling the trench with coarse sand and rock 
armour 

Australia 
Pacific 
LNG 

Same methodology as co-located, albeit on a 
smaller scale. 

Same methodology as co-located, albeit on a 
smaller scale. 

QCLNG Same methodology as co-located, albeit on a 
smaller scale. 

Same methodology as co-located, albeit on a 
smaller scale. 

SALNG Same methodology as co-located, albeit on a 
smaller scale. 

Same methodology as co-located, albeit on a 
smaller scale. 

GLNG Construction of an access road from the south 
of the Kangaroo Island wetlands, installing 
sheet piling and digging a pipe trench with an 
excavator. 

Pulling the pipe into the trench from the west to 
Friend Point 

Dredging a trench with a BHD 

Pulling the pipe into the trench from Laird Point 
to Friend Point 

Backfilling the trench with coarse sand and rock 
armour 

The pipeline corridors used for this assessment are shown in Figure 2-1.  As Australia Pacific LNG, 
QCLNG and SALNG have the same methodology as the co-located, it is assumed, for the purposes of 
this assessment, that they will share the same alignment as Australia Pacific LNG and the co-located 
option.  Although this will obviously not occur, for the purposes of calculating footprints (e.g. impacts 
on wetlands, seagrasses, ASS, etc), it is considered a reasonable assumption.   

The co-located pipeline construction methodology is described in section 2.1 below.  The Australia 
Pacific LNG stand alone option is described in section 2.2.  As it is based on the co-located 
methodology, only brief descriptions are given for where construction details differ from the co-located 
option.   
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Figure 2-1 Pipeline Crossings of the Intertidal Wetlands and The Narrows – Overall Layout 
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2.1 Co-located Pipelines 

The descriptions of construction methodologies for the co-located pipelines approach (and associated 
assumptions) have been summarised from the Environmental Management Plan: Export Pipeline 
(Narrows Crossing – Marine Sections), Environmental Authority Application (Fulfils requirements of 
Coordinator General Appendix 3 Condition 22), QCLNG-xxxx-ENV-xxx-xxxxx, Rev A, September 2010 
(QGC 2010), its supporting appendices and information supplied by Australia Pacific LNG and 
QCLNG. 

An overview of the co-located methodology is shown in Figure 2-2.  The Phillipies Landing Road 
section and the Curtis Island section will use conventional open trenching methods.  The creek section 
will use HDD to cross Humpy and Targinnie Creeks; the marshlands section will use an open cut 
sheet piled trench/coffer dam; and The Narrows section will use an open cut BHD dredged trench.  
The creek section and the marshland sections are together called the Kangaroo Island wetlands.  A 
schematic of the proposed crossing methodology is shown in Figure 2-3. 

Although there are nominally three sections, the overall construction occurs across all three sections 
simultaneously and should be viewed as one coherent operation.  The overall plan has the pipe 
strings for the marshland section and The Narrows pulled in one string from Curtis Island.  These 
would then be tied in with the creeks section pipes. 

2.1.1 Creek Section 

To facilitate access to the Marshlands section and to allow for spoil removal and pipe stringing, a piled 
rail and bridge construction is proposed.  Bridges would be used to cross both Humpy and Targinnie 
Creeks.  The rails would provide access to the marshland section to allow for pipe pulling operations.  
The bridges/rails would have rows of five piles every 12m (approximately).  The rails would be 
approximately 12m wide and the access road would be approximately 15m wide.  For the purposes of 
this assessment, the total ROW for the creek section is assumed to be 40m wide. 

The HDD drilling operations would require two work pads (est. 4,000m2) (see Figure 2-3).  The HDD 
drill rig would be placed on the marshlands work pad, to the east of Targinnie Creek, and the exit side 
pad would be to the west of Humpy Creek.  A welding/stringing area (approximately 1,500 x 100m = 
150,000m2) would be located immediately west of the exit side pad (see section 2.1.6). 

Each gas pipeline requires two fibre optic cables (FOCs) installed nominally in a single conduit. 
Therefore, four HDDs are required for the gas pipelines and four HDDs are required for the FOC 
conduits, a total of eight HDDs. The first hole drilled will be a conduit hole which will be used as a 
temporary mud return line for the main gas pipeline drills.  The main gas pipeline drills will require 
over-drilling to around 60”-70” (~1,500-1,780mm) to create sufficient gap between the pipeline outside 
and the hole inside to ensure the pipe string does not become stuck in the hole during insertion. 

Across the Creek Section the pipelines will be installed a minimum of 10m apart. The separation is 
measured in both horizontal and vertical view and is therefore a true separation in space. The 
pipelines are expected to be located 25-30m deep where the underground exhibits competent 
material.   
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In addition to the gas pipeline, HDD holes are required for the FOC cables. These will be installed in 
conduits approximately 200mm outside diameter each. Each proponent’s gas pipeline requires two 
FOCs. If possible four FOCs may be bundled (2+2) in one conduit, thereby reducing the number of 
drills required. The FOC Conduits are located approximately 20m deep.  The pipe strings for the creek 
section will be pulled through by a winch attached to the HDD rig.  

2.1.2 Marshlands Section 

A temporary construction access way across the Marshland Section will be built to allow construction 
of a sheet piled trench.  The sheet piled trench (coffer dam) will be 12m wide and approximately 6.5m 
deep.  Total excavation volume in the marshlands section would be 12 x 6.5 x 1,560m = 121,680m3.  
Figure 2-4 provides an overview of the trench and access way across the Marshland section.     

The temporary access way would be built to the approximate level of the highest astronomical tide 
(HAT).2  The base layer will feature Geotextile and Geogrids overlain by a granular material. Further 
layers of Geogrid will be incorporated at approximately 600mm centres.  The access road would be 
nominally 15m wide (18m at the base), however as passing lanes are required, for this assessment 
the total ROW for the marshland section (including trench and access road) is assumed to be 50m 
wide. 

It is assumed that additional work areas totalling 10,000m2 would be required in the marshlands 
section. 

The water in the coffer dam would be displaced during pipe placement and backfilling.   

 

 

                                                      
2 HAT is approximately 2.42m above the Australian Height Datum (AHD). 
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Figure 2-2 Overview of Co-located Crossing 

301001-00448-00-EN-REP-0261 - Rev E - 5 November 2010 
Q-LNG01-15-TR-0242 Page 11



AUSTRALIA PACIFIC LNG PTY LIMITED 
THE NARROWS CROSSING 
ASSESSMENT OF OPTIONS 

 

Figure 2-3 Kangaroo Island Wetlands and The Narrows Construction Schematic 
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Figure 2-4 Temporary Construction Access Way and Sheet Piled Trench across Marshland 
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2.1.3 Transition between Shoreline and The Narrows 

Figure 2-5 shows the locations of the Friend Point groyne, the Laird Point jetty and their coffer dams.   

A rock groyne will extend the Marshlands temporary access way approximately 900m (to 
approximately 0.4m below lowest astronomical tide (LAT)3 into The Narrows to allow excavation of the 
shore transition coffer dam.  The rock groyne would be 12m wide at the top and approximately 30m at 
its base.  For the purposes of this assessment, the width of the footprint of the coffer dam and groyne 
on the Friend Point side will be assumed to be 40m. 4  Sheet piles would be driven through the groyne 
on the northern side to construct a temporary shore transition coffer dam.  The coffer dam would be 
12m wide and be excavated to an average depth of 5m.  Spoil excavated from the coffer dam (approx. 
54,000m3) would be taken to an ASS treatment site by either the access way, by barge or by being 
pumped.  Figure 2-6 shows elevations and plans for the Friend Point shore transition coffer dam.  A 
ramp may be built in to the groyne to allow marine access.   

Similarly, on Curtis Island a piled jetty would be constructed approximately 300m into The Narrows.  
The jetty would provide for marine access to Curtis Island and as a working platform to install the 
Curtis Island shore transition coffer dam.  Figure 2-7 shows the proposed plan for the jetty.  A 12m 
wide coffer dam would be constructed to the north of the jetty and excavated to an average depth of 
5m.  The spoil excavated from the coffer dam (approx. 18,000m3) would be removed by barge and 
transferred to an ASS treatment site, if necessary, or disposed of at a site yet to be confirmed.  The 
footprint of the coffer dam and jetty is assumed to be 30m wide for the purposes of this assessment. 

The shore transition coffer dams assist with stabilising the shore crossing and minimises trench 
excavation requirements and maintenance dredging. They will be extended out to below LAT, thereby 
ensuring the trench does not become exposed to air to avoid AASS generation.  

                                                      
3 LAT is approximately 2.21m below AHD. 
4 Assuming the groyne is 5m high (difference between -2.6m AHD and HAT) and has a slope of 30º, the base of the groyne 
would extend 8.66m on the southern side.  As sheet piles would be driven through the groyne on the northern side, the total 
width of the footprint would be 8.66m (footprint of slope on southern side) + 12m (width of groyne) + 12m (width of coffer dam) = 
32.66m.   
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Figure 2-5 Locations of Shoreline Transitions (QGC 2010) 
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Figure 2-6 Friend Point Shore Transition Coffer Dam 
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Figure 2-7 Temporary Curtis Island Marine Access Facility 
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2.1.4 The Narrows Section 

The Narrows section is proposed to be dredged by one or more Backhoe Dredgers (BHDs) working 
from a spud piled barge (Figure 2-8).  The base of the trench is expected to be approximately 16m 
wide and 33m wide at the seabed, with an average depth of 5m.  Dredge spoil will be excavated with a 
5m3 to 7m3 bucket with the dredge spoil located into a hopper barge. BHDs will be supported by either 
Split Hopper Barges (SHB) or a slurry transfer pipe to facilitate transfer of material to the disposal site. 
The dredge spoil will be taken away for either direct disposal, or if it is AASS material it will be taken 
onshore to the treatment pads prior to disposal.5  The expected volume of in situ spoil to be dredged is 
approximately 155,000m3, based on a distance of approximately 1,250m between the coffer dams6 
adjacent to Friend and Laird Points.  Dredging is expected to take 68 days.  Spoil would be disposed 
of at the existing Fisherman’s Landing reclamation area, subject to approval from the Gladstone Ports 
Corporation (GPC). 

 

Figure 2-8 Typical Spud Piled BHD 

2.1.5 Overall  Construction 

The overall construction of the co-located option can be summarised as: 

• The Creek Section pipelines are installed via a HDD operation, which is drilled from a temporary 
drill pad located in the Marshland Section adjacent to Targinnie Creek. 

• The Narrows Section and the Marshland Section pipelines are installed into an open cut trench 
(marshlands section and shoreline transitions have sheet piled trenches) as one long string. 

• The Narrows Section and the Marshland Section pipelines are bundled two at a time and pulled 
two at a time across The Narrows using a winch setup on Curtis Island. 

• All pipelines string fabrication and launching takes place in/from the PLR Section. 

                                                      
5 It is assumed material dredged from subtidal areas is likely to be PASS and that this material when dredged will be placed in 
the Western Basin reclamation area below LAT (or MLW) in accordance with the conditions placed on the WBDDP. 
6 See section 2.1.3.   

301001-00448-00-EN-REP-0261 - Rev E - 5 November 2010 
Q-LNG01-15-TR-0242 Page 18



AUSTRALIA PACIFIC LNG PTY LIMITED 
THE NARROWS CROSSING 
ASSESSMENT OF OPTIONS 

301001-00448-00-EN-REP-0261 - Rev E - 5 November 2010 
Q-LNG01-15-TR-0242 Page 19

A winch would be set up on Curtis Island to pull the pipe strings across the marshlands and The 
Narrows sections.  Figure 2-9 shows the layout of the winch site.  Total footprint of the winch site 
would be 25 x 50m = 1,250m2.  It is assumed that additional work areas totalling 10,000m2 would be 
required on Curtis Island. 

Figure 2-10 outlines the sequence of construction.  The first step is to construct the access road/ROW 
from Chernih road to the west side of Humpy Creek.  The stockpile areas, ASS treatment areas (and 
their access road) and the welding and stringing yard would then be established as described in 
section 2.1.6.  The construction of the bridges and access road/ROW across the Creek section would 
occur at the same time as the construction of the marine access facility on Curtis Island.  The HDD 
work pads would then be built, as would the winch site on Curtis Island.  The access road/ROW 
through the marshland section would also be constructed. 

Once the HDD rig is in place, the pre-test HDD string would be welded and drilling of the first hole 
would occur.  At the same time, construction of the sheet piled trench/coffer dam would commence, as 
would construction of the rails.  Welding of pipe strings would also occur. 

The first HDD string would be pulled through from west to east, while the second HDD drill was 
started.  At the same time, the string for the second HDD would be welded.  The rail would by now be 
completed. 

Once the rail is completed, the pipe stings for the marshland section can be put in place with floatation 
attached, with additional stringing continuing behind them.  HDD operations would continue until all 
pipes have been pulled through to the drilling side.   

Once all four HDD holes have been drilled and the pipe strings pulled through to the drilling pad, and 
all four pipe strings have been floated into the open trench/coffer dam, the wire laying operation can 
begin. 

This will take place off a wirelay barge, which will lay the wires from Friend Point to Curtis Island. The 
wirelay operation will be supported by a tug to assist with maintaining barge position and relocation. 
The barge may be an anchor type vessel, whereby some barge movement would be possible within 
the anchor pattern. 

It is imperative the pull wires are installed in a straight line. To facilitate this, the wirelay barge will be 
equipped with GPS positioning equipment and local transponders may also be installed to assist with 
determining vessel and wire position. 

Once the pull wires are in position the pipelines will be readied in the Marshland trench two at a time.  
The buoyancy modules are typically 200m long each with valving at each end to allow controlled 
flooding and dewatering as required to control pipeline bundle buoyancy.  The buoyancy modules will 
be installed along the entire length of the pipeline bundle. 
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Figure 2-9 Curtis Island Temporary Winch Site Setup 
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Figure 2-10 Co-located Construction Sequencing 
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Buoyancy control is necessary as pipeline bundle elevation requirement varies across the length of the 
pulling operation.  Whilst moving across the Creek Section, which is above ground on rails, the 
buoyancy modules are empty. Whilst floating in the trench across the Marshland Section the pipeline 
bundle will need to be neutrally buoyant (i.e. floating in the trench fully submerged to ensure the 
bundle will pass under the trench struts). Across The Narrows the pipeline bundle will be required to 
be negatively buoyant and drag against the seafloor. This is necessary to ensure adequate stability in 
The Narrows cross currents. Therefore, as the pipeline bundle transitions from the Marshland trench 
into the Narrows trench the buoyancy module valves will be opened to allow controlled flooding of 
each module during transition.  Figure 2-11 shows how the pipelines will be configured during each 
section.  Following completion of the pulling operation the buoyancy modules will be removed using 
either a Remotely Operated Vehicle (ROV) or divers. 

Following completion of all construction activities and successful pre-commissioning of the pipelines 
site reinstatement works will commence.  This will involve removal of all temporary construction aids 
and return of impacted sites to an agreed condition emulating pre-construction conditions: 

• Remove temporary marine access at Curtis Island. 

• Remove Curtis Island coffer dam. 

• Remove Friend Point coffer dam. 

• Remove Marshland Section sheet piling. 

• Progressively remove Marshland Section temporary construction access way (the granular 
material will be removed with excavators and dump trucks. Final clean up and detritus removal 
will be by hand). 

• Remove Targinnie Creek bridge. 

• Remove Creek Section temporary construction access way (the granular material will be 
removed with excavators and dump trucks. Final clean up and detritus removal will be by hand). 

• Remove Humpy Creek bridge. 

2.1.6 Temporary Construction Yards 

A number of temporary areas would be required for the construction of the co-located pipeline (see 
Figure 2-12).  These include: 

• A stringing/welding yard – to fabricate pipeline strings to be launched into the three construction 
sections.  This would have a footprint of approximately 1,500 x 100m = 150,000m2 (15.00ha). 

• An ASS treatment yard – to treat excavated ASS spoil before removal to a disposal location.  
This would have an estimated area of 6.17ha. 

• A stockpile area – for the storage of linepipe, sheet piles and other construction material.  This 
would have an estimated area of 19.30ha. 

• An access road to the stockpile area.  This would be 20m wide and approximately 330m long 
(where it joins the ROW) and have an estimated area of 0.66ha. 
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Figure 2-11 Pipeline Bundle Configuration 
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Figure 2-12 Temporary Construction Yards 
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2.1.7 ASS Treatment 

ASS treatment will be in accordance with an approved management plan.  ASS spoils excavated from 
the Kangaroo Island wetlands and The Narrows will be transported from their point of excavation to 
the ASS Treatment Area. 

A number of treatment pads will be setup within the treatment area. The final number and size of these 
will be dependant on and tailored to suit progress of spoil excavation and drying/treatment times. The 
primary neutralising agent proposed is Aglime.  The treatment pads will include a guard layer 
constructed of 300mm thick compacted clay overlain by a 300mm thick lime treated soil guard layer. 
This will ensure leaching of ASS does not penetrate into the underground. If appropriate amount of 
clay cannot be sourced locally then geomembranes will be used to create the guard layer. 

Surrounding the treatment pads will be leachate collection drains to allow control and capture of flow 
of contaminated water caused by natural drainage and rainfall events. The leachate drains will collect 
at a small sediment pond which will be treated to neutralise any acidic contamination occurring during 
treatment. 

The outline cycle procedure for ASS spoil management will entail: 

Cycle Day One: 

• Pad 1 will have the daily spoil volume excavated distributed over it as a 300mm layer. 

Cycle Day Two: 

• Pad 1 will be spread and mixed with lime. 

• Pad 2 will be distributed with the daily spoil volume excavated. 

Cycle Day Three: 

• Pad 1 will be left to sit for redundancy and testing. 

• Pad 2 will be spread and mixed with lime. 

• Pad 3 will be distributed with the daily excavated material. 

Cycle Day Four: 

• Pad 1 will have another layer of 300mm thickness soil laid over the top of the existing. 

• Pad 2 will be left to sit for redundancy and testing. 

• Pad 3 will be spread and mixed with lime. 

This cycle is continued until four layers have been treated (1.2m height).  At this stage the pads will be 
excavated and the treated spoil removed from site to the proposed landfill at Beneraby for disposal.  If 
more time is required to dry out the spoils before treatment can be successfully carried out additional 
pads will be built and the above cycle of event will be expanded with the inclusion of more redundancy 
and testing time. 



AUSTRALIA PACIFIC LNG PTY LIMITED 
THE NARROWS CROSSING 
ASSESSMENT OF OPTIONS 

301001-00448-00-EN-REP-0261 - Rev E - 5 November 2010 
Q-LNG01-15-TR-0242 Page 26

The proposed schedule is based on around 760m3/day of ASS spoil being excavated from the trench. 
At a spreading thickness of 300mm, each pad will then need to be around 50m by 50m. Depending on 
exact number of cycle days the total treatment area can then be determined. If the cycle days number 
5, say, the total treatment area may then be around 100m by 150m. If the cycle days number 20 the 
total treatment area may then be around 150m by 350m.  

2.1.8 ASS Spoil Disposal 

Geotechnical studies and engineering work carried out by QCLNG has confirmed the in situ Kangaroo 
Island wetlands and The Narrows spoils cannot be re-used as backfill due to risk of liquefaction.  
Therefore, all spoil (whether ASS or not) will be disposed of after trench excavation/dredging.  ASS 
spoils will additionally require successful treatment to neutralise the acid generating potential before 
disposal. 

The base case involves trucking the treated spoil to an approved landfill disposal facility near 
Benaraby, some 60km south along the Bruce Highway.  Disposal into the Western Basin is also being 
investigated. This may be by either pumping directly from site for un-treated spoils, where feasible, or 
overland trucking along Targinnie and Forrest Roads to a bunded treatment and disposal site north of 
the Fisherman’s Landing wharves. This latter option combines the treatment and disposal sites into 
one, whereby the spoils are treated in situ, building up a reclamation area with the treated spoils left 
following confirmation of successful treatment. 

Disposal into Western Basin is obviously dependant on prior State and Federal approvals and requires 
negotiating an agreement with the GPC.  The final disposal location will be confirmed following 
appointment of an EPC Contractor. 

2.1.9 HDD Fluid Disposal 

Water consumption during HDD operations is typically in the range of 60-120m3/hour.  However, 
actual consumption varies depending upon the percentage of fluid loss to the formation.  Maximum 
water consumption can be as much as 180m3/hour.  The drilling fluid (mud) would be filtered seawater 
with bentonite.  A ‘heavy’ mix would be required to maintain borehole stability.  The mud would be 
recirculated, with the cuttings separated by shakers and cyclones.  Additional seawater and bentonite 
would need to be added to maintain the drill fluid.  The cuttings would need to be disposed of at a site 
to be confirmed.  Assuming a 10% loss rate, between 6 and 18m3 of seawater would need to be 
added each hour.  It is assumed that seawater would be pumped from Humpy and/or Targinnie 
Creeks. 

QGC has advised that at the end of drilling, it is expected that the HDD borehole would be full of 
drilling mud.  Based on a length of 1,400m (1,350m length of creek section plus allowance for radius) 
and a borehole diameter of 65” (approx 1.65m), the total volume of drilling mud to be disposed of 
would be approximately 3,000m3.  The pipe string would need to be installed prior to disposal of the 
drilling mud as the drilling mud is required for borehole stability.   

It is possible that the drilling mud could be left in the first HDD hole (with the installed pipe), and then 
be used for the subsequent HDD boreholes.  However, at the completion of HDD operations, the 
drilling mud would need to be disposed of.  It is considered unlikely that drilling fluid would be allowed 
to be discharged into Humpy or Targinnie Creeks as they feed directly into the Great Barrier Reef 
Coast Marine Park.  It is possible that the drilling mud could be pumped (and/or trucked) into the 
Western Reclamation area.  However, at the time of writing this has not been confirmed.   
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For the purposes of this assessment, it is assumed that the cuttings would be taken by truck to the 
ASS treatment yard and disposed of at a suitable waste facility, and that the drilling mud would be 
trucked out and disposed of at a site yet to be determined.  

2.2 Stand Alone Pipeline – Australia Pacific LNG (Origin/ 
ConocoPhillips) 

2.2.1 Creek Section 

For a single pipeline it is assumed that the description given in section 2.1.1 applies except for the 
following: 

• Rails would be 3m wide rather than 12m. 

• ROW would be 25m rather than 40m. 

2.2.2 Marshlands Section 

For a single pipeline it is assumed that the description given in section 2.1.2 applies except for the 
following: 

• Coffer dam would be 3m wide rather than 12m. 

• ROW would be 40m rather than 50m. 

• Total excavation volume would be 30,420m3 rather than 121,680m3.   

2.2.3 Transition between Shoreline and The Narrows 

For a single pipeline it is assumed that the description given in section 2.1.3 applies except for the 
following: 

• Coffer dam would be 3m wide rather than 12m. 

• Width of the footprint of the coffer dam and groyne on the Friend Point side would be 30m rather 
than 40m.   

• Excavation volume from Friend Point shore transition coffer dam would be 13,500m3 rather than 
54,000m3. 

• Width of the footprint of the coffer dam and jetty on the Laird Point side would be 20m rather 
than 30m. 

• Excavation volume from Laird Point shore transition coffer dam would be 4,500m3 rather than 
18,000m3. 
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2.2.4 The Narrows Section 

For a single pipeline it is assumed that the description given in section 2.1.4 applies except for the 
following: 

• Base of the trench would be 5m wide and 22m at the seabed with an average depth of 5m. 

• For the purposes of this assessment, it is assumed that the direct footprint impact would be 40m 
wide. 

• In situ dredge volume would be 85,400m3. 

• Dredging would take 38 days. 

2.2.5 Overall  Construction 

For a single pipeline it is assumed that the description given in section 2.1.5 applies. 

2.2.6 Temporary Construction Yards 

For a single pipeline it is assumed that the description given in section 2.1.6 applies.  

2.2.7 ASS Treatment 

Although there will be a reduced volume of ASS material requiring treatment, it is assumed that the 
description given in section 2.1.7 generally applies. 

2.2.8 ASS Spoil Disposal 

For a single pipeline it is assumed that the description given in section 2.1.8 applies. 

2.2.9 HDD Fluid Disposal 

For a single pipeline it is assumed that the description given in section 2.1.9 applies. 

2.3 Four Separate Pipelines (Cumulative) Case 

The overarching assumption used in this assessment of the cumulative case is that if Australia Pacific 
LNG, QCLNG and SALNG were to build their own pipelines, they would all use a cut down version of 
the co-located methodology (as described in section 2.1).  Therefore the description of the 
methodology given for Australia Pacific LNG’s stand alone pipeline (see section 2.2) would also apply 
for QCLNG and SALNG.  Although Figure 2-1 shows the Australia Pacific LNG, QCLNG and SALNG 
pipelines occupying different ROWs within the NIC corridor, for the purposes of this assessment, it is 
assumed that the potential impacts would be identical for each (i.e. footprints on seagrass meadows, 
volumes of ASS, etc).   

GLNG’s proposed pipeline occupies a different ROW (see Figure 2-1) and uses a different 
construction methodology.  It is described below in section 2.3.4. 

2.3.1 Australia Pacific LNG (Origin/ConocoPhillips) 

See section 2.2. 
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2.3.2 QCLNG (BG International and Queensland Gas Company) 

Methodologies and footprints assumed to be identical as for Australia Pacific LNG.  See section 2.2. 

2.3.3 SALNG (Shell) 

Methodologies and footprints assumed to be identical as for Australia Pacific LNG.  See section 2.2. 

2.3.4 GLNG (Santos/PETRONAS) 

The overall layout of the proposed GLNG pipeline route is shown in Figure 2-1.  Figure 2-13 shows 
several waypoints used in the following description.  A single 42” (1067 mm) pipe is proposed to be 
installed.  The proposed route skirts around the bottom of the intertidal areas before crossing the 
intertidal areas in a north-easterly direction towards Friend Point.   

2.3.4.1 Overview 

Point A to Point B (0.6km) 

From the exit of the QER land-bridge, the route runs south-east within the boundaries of the Northern 
Infrastructure Corridor (NIC).  For this portion of the route, the pipeline will be installed using 
conventional onshore construction techniques. 

Point B to Point C (2.2km) 

The route runs on the eastern side of the QER oil shale mining lease area and above the high water 
mark (HWM) to the southernmost edge of the intertidal mudflats.  This section of pipeline will be 
installed using conventional onshore construction techniques. 

Point C to Point D (1.8km) 

The route runs north-east along the eastern edge of the intertidal mudflats, avoiding the main areas of 
mangrove to a turning point south of Friend Point.  This section of the pipeline will be installed using 
open cut techniques.  It is envisaged the pipeline trench will be excavated in short sections 
(anticipated to be 100m long).  Any actual acid sulfate soils (AASS) and potential acid sulfate soils 
(PASS) will be treated in accordance with pre-determined procedures.  There is a high expectation 
that all AASS and PASS treatment will be executed locally such that all excavated material can be 
returned very quickly to the trench as backfill material over the installed pipeline. 

Point D to Point E (2.6km) 

The route runs in an easterly direction for approximately 0.6km before leaving the mainland and 
entering the actual waters of The Narrows.  The marine section of The Narrows is 1.9km wide at this 
location with a further 0.1km above the HWM on the Curtis Island side.  A winch site will be set up 
above the HWM on Friend Point.  The pipeline will be installed by pulling the complete section along 
the seabed from Curtis Island to the mainland; the full section being pre-fabricated on the mainland in, 
ostensibly, 300 – 400m long pipe strings.   

The pipeline will be pulled along the seabed into a pre-dredged trench.  Once the pipeline is installed, 
rock will be placed over the pipeline as a protective barrier; the remainder of the trench being allowed 
to backfill naturally.  
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Point E to Point F (0.8km) 

The route runs north-east from the winch site to a point where the GTP alignment rejoins the other 
LNG pipelines in the NIC.  This section of pipeline will be installed using conventional onshore 
construction techniques. 

2.3

2.3

.4.2 The Narrows 

For the purposes of this assessment, it is assumed that dredging would be done using a BHD.  As with 
the other proponents, GLNG would require access in the shallow areas.  To simplify the assessment, it 
is assumed that they would use the same methods as described for Australia Pacific LNG’s stand 
alone pipeline (i.e. rock groyne, piled jetty and coffer dams) in the shallows.  As such, the potential 
impacts (footprints, dredge plumes, etc) in The Narrows section (including shore transitions) would be 
identical to those described for Australia Pacific LNG’s pipeline.  Dredging is scheduled for Q2 2012. 

.4.3 Terrestrial Section 

The terrestrial section of the pipeline would be constructed using the methods described in the GLNG 
EIS and Supplementary EIS.  A ROW of 40m is the default proposal as outlined in the Supplementary 
EIS.  If possible, the ROW will be maintained at 30m width. 

Section 3.7.3 of the GLNG EIS describes the proposed construction methods.  Existing roads will be 
used as far as practicable to minimise disturbance to surrounding areas.  Access tracks will be 
positioned and constructed in consultation with landholders.  The ROW will be cleared and graded 
with vegetation and other obstacles removed.  Topsoil will be stripped and stockpiled at the edge of 
the ROW.  Lengths of pipes will be transported to the laydown area (area yet to be determined).  The 
pipe will be laid out in preparation for welding and pipes bent as required.  The pipes will be welded 
into long lengths, typically up to 1,000m long, called pipe-strings.  The individual pipe strings will be 
welded to form a continuous pipeline.  The trench will be excavated to the required depth (determined 
by the AS2885.1 risk assessment).  The subsoil will be stockpiled in the ROW to be used later for 
filling the trench.  Tie-ins will be carried out either above ground or in the trench.  The trench spoil, 
where suitable, will be used as bedding and backfill for the pipeline.  The pipe will be lowered into the 
trench using side boom tractors and the trench backfilled and compacted.  The gas transmission line 
will be cleaned and gauged prior to being hydrostatically tested for strength and leaks.  Once 
construction is complete, rehabilitation will involve removal of construction material, surface re-
contouring, respreading of topsoil and seeding/revegetation.   

Watercourse crossings in the study area are likely to be constructed using standard open trenching 
techniques.  Stable working platforms will be established either side of the watercourse to allow 
excavators to work.  The trench will not be completed through the banks until immediately prior to pipe 
installation.  Watercourse bank and bed material will be stockpiled separately, away from the banks to 
minimise runoff.  Pipe string welding and concrete coating will occur prior to placement in the trench. 

Potential ASS (PASS) and/or Actual ASS (AASS) will be transferred to a treatment site (area yet to be 
determined).   
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2.3

2.3

.4.4 Intertidal Area 

The overall plan for installation of the pipeline across the intertidal areas is to create an open trench 
and to bottom pull the pipe using the winch located at Friend Point.  The key potential impacts are: 

• Construction of the access road/ROW. 

• Construction of the pipe stringing and pipe laydown areas. 

• Digging the open trench. 

• Treatment of ASS. 

Access Road/ROW and Trenching 

A 40m wide ROW will be required through the intertidal area (approximately 2,000m long, i.e. 
80,000m2).  The likely method would be to construct an elevated roadway with geotextile matting and 
flume pipes to allow access at all tide states.  Excavators would be used to dig the trench to a depth of 
3m and 3m wide.  Sheet piling would be inserted on edges of the trench.  The excavated material 
(approximately 18,000m3) would need to be transported to an ASS treatment site (area yet to be 
determined).  The trench will be kept flooded during the installation of the pipeline. 

Pipe Stringing and Laydown Areas 

The pipe stringing and laydown area for the intertidal crossing would be located to the south west of 
point C (see Figure 2-13).  This area is estimated to be 2,000m by 50m (i.e. 100,000m2).  Although 
this area is on ‘terrestrial’ soils, the possibility of encountering ASS means that at least some material 
is likely to need treatment.   

The string lengths may vary according to the available land-take.  Shorter string lengths become more 
viable due to the lack of marine equipment required in the area, but access to the inner strings for 
lifting and welding will need to be considered.   

.4.5 Pipeline Installation 

The Narrows 

Once the trench across The Narrows has been dredged, the installation of the pipeline will begin.  The 
proposed method is to construct a pipe stringing yard at Laird Point on Curtis Island.  The pipes will be 
delivered to the stringing yard and arranged in preparation for welding.  The pipes will likely be 
delivered already concrete coated. The pipes will be welded into strings and the field joints completed.  
A pulling head will be welded to the front of the first string. 

High Density Polyethylene (HDPE) pipes used for buoyancy (to reduce pulling loads) will be fabricated 
into the same lengths as the pipe strings and will be fitted with end caps.  Each will be pressurised to 
two-bar prior to launch.  The buoyancy pipes will only be fitted to the pipe strings when the pipes 
strings are on the launch way.  

A dual ‘back to back’ winch spread will be set up on the mainland at Friend Point, which will be used to 
pull the pipe across The Narrows from Laird Point to Friend Point.  This location will also be used to 
pull the pipes across the intertidal areas (discussed below).  The proposed layout is shown in Figure 
2-14.  It is calculated that the area required for the winch spreads will not exceed 5,000m2.   
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A single 300T linear winch will be used for the pulling operation as the pipe would be overstressed if 
higher loads were used.  The winch will be transported to site along the access road.  A sheet pile wall 
will be driven as a reaction anchor and will be used for both crossings.  Winch bases will be cast in 
concrete on opposite sides of the sheet pile wall for both locations. 

Following the wire laying, the wire rope will be put into the wire rope grips of the linear winch and 
tensioned.  The first pipe string will be pulled into the trench until the tail-end reaches the tie-in bay.  
The second pipe string will be rolled onto the conveyor rollers, pulled down into the tie-in bay and 
welded to the tail-end of the first string.  Completion of the field joint will follow.  The HDPE buoyancy 
pipe will be fitted to the second string during the welding and field joint completion work.  The second 
pipe string will be pulled into the trench, with the sequence continuing until the whole pipeline has 
been pulled into the trench. 

Kangaroo Island Wetlands 

The methods described for The Narrows crossing will generally be employed for the intertidal crossing.  
The linear winch for the intertidal crossing will be set up at Friend Point.  This means that a buoyancy 
pipe will need to be fitted to the pipe strings to reduce the on-bottom weight.  An 800mm diameter 
HDPE pipe will be attached to the entire pipeline. 

The pipe strings can either be assembled in two long strings or several shorter ones.  The decision as 
to which method is used will depend on the costs of preparing a longer stringing yard balanced against 
increased pull duration.  As the pull requires no marine equipment, the shorter string solution may be 
more economic.   

Once the wire laying has taken place, the linear winch at Friend Point will tension up the pulling wire 
and pull the first string into the trench.  The second pipe string will be rolled over onto the launchway 
and pulled down into the Tie-in Bay.  Whilst the welding and field joint completion is taking place, the 
HDPE buoyancy pipes will be attached to the pipe string.  The Tie-in joint between the first and second 
pipe strings will be completed and the pull continued.  This sequence will continue until all the pipe 
strings have been added and the entire pipeline pulled into the trench. 

Once the post pull survey is complete and accepted, the buoyancy pipes will be removed and the 
trench backfilled.  The pipeline will be flooded with treated seawater (corrosion inhibition and biocide) 
and a test head fitted to the end of the pipeline. 

The linear winch will be removed together with the back anchor sheet pile wall and concrete 
foundations. 

The treated dredged material will be used to back fill the trench.  Final gauging, pressure testing and 
drying will then follow.  Location of seawater disposal is yet to be advised. 
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2.3.4.6 Overview of Construction Methodology 

A single 42” (1067 mm) pipe is proposed to be installed.  The footprints associated with the proposed 
base case construction are as follows: 

• Curtis Island: 

− Pipe laydown area: 250 x 250m =62,500m2. 

− Stringing area: 300 x 500m = 150,000m2. 

− ROW (intertidal): 80 x 40m = 3,200m2. 

− ROW (terrestrial): 720 x 40m = 28,800m2. 

• Mainland: 

− Winch area (Friend Point) (point D in Figure 2-13): 100 x 50m = 5,000m2. 

− ASS treatment sites: 2 x 100 x 100m = 20,000m2. 

− Access road/ROW (terrestrial) (point A to C in Figure 2-13): 40 x 2,823m = 112,920m2. 

− Access road/ROW (intertidal) (point C to shoreline in Figure 2-13): 40 x 2,638m = 
105,520m2. 

• (Point C to D in Figure 2-13): 40 x 2,078m = 83,120m2. 

• (Point D to shoreline in Figure 2-13): 40 x 560m = 22,400m2. 

− Pipe laydown area (terrestrial): 250 x 250m =62,500m2. 

− Stringing area (south of point C in Figure 2-13): 200 x 1,500m = 300,000m2. 

• The Narrows: 

− Coffer dam would be 3m wide. 

− Width of the footprint of the coffer dam and groyne on the Friend Point side would be 30m.   

− Excavation volume from Friend Point shore transition coffer dam would be 13,500m3. 

− Width of the footprint of the coffer dam and jetty on the Laird Point side would be 20m. 

− Excavation volume from Laird Point shore transition coffer dam would be 4,500m3. 

− Base of the trench would be 5m wide and 22m at the seabed with an average depth of 5m. 

− For the purposes of this assessment, it is assumed that the direct dredging footprint impact 
would be 40m wide. 

− In situ dredge volume would be 85,400m3. 

− Dredging would take 38 days. 
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3. Description of Environment 

This section provides an overview of the existing environment relevant to the assessment.  Detailed 
descriptions are not included, as these are provided within the proponent's EIS' and supporting 
documents.  The individual sections (3.1 through to 3.12) contain only brief descriptions; enough for a 
reader to understand the context.   

3.1 The Study Area 

The gas pipeline(s) will cross from the mainland, across the Kangaroo Island intertidal wetlands near 
Friend Point to the west coast of Curtis Island near Laird Point (Figure 2-1).  The pipelines enter the 
GBRWHA when it crosses the mean low water mark.  . 

The Port Curtis region contains extensive wetland habitats including saltmarsh, saltpan and 
mangroves, and extensive seagrass beds.  These habitats support species of conservation 
significance such as dugong and marine turtles.  The intertidal areas are inundated during high water 
spring tides and mainly by the second high tide of the day (higher high water).  This will present 
challenges for the construction of a temporary access road across the intertidal areas and provision for 
creek crossings while the pipeline is being laid. 

The Port Curtis region, including the proposed location of the pipeline crossing, is within a Dugong 
Protection Area.  Various species of marine turtles also forage in these seagrass and bare 
sedimentary habitats.  The endemic flatback turtle nests on the eastern beaches of Curtis Island near 
the township of South End. 

A number of EPBC Act listed threatened and migratory species are present, or are likely to be present 
based on habitat preferences, in the vicinity of the pipeline crossing of The Narrows.  In addition, the 
Queensland GBRCMP includes The Narrows as a habitat protection zone, with the southern boundary 
of this zone forming a straight line across The Narrows at latitude 23°45.000’.  

3.2 Matters of National Environmental Significance (MNES) 

A search utilising the Commonwealth Government Protected Matters Search Tool was undertaken on 
28 June 2010 to determine whether matters of national environmental significance (MNES) or other 
matters protected by the EPBC Act are likely to occur in the study area, or in close proximity.  The 
search included a significantly larger area than indicated by the construction diagrams for each of the 
proponents so as to allow for the inclusion of all matters which may potentially be affected (Figure 
3-1).  The full Protected Matters Search Report is included at Appendix 1. 

All of the proposed projects have been determined to be controlled actions requiring assessment and 
approval by the Commonwealth Minister for the Environment.  The relevant controlling provisions 
under the EPBC Act were determined as being: 

• World Heritage (sections 12 and 15A). 

• National Heritage Places (sections 15B and 15C). 

• Listed threatened species and communities (sections 18 and 18A). 

• Listed migratory species (sections 20 and 20A). 

http://www.environment.gov.au/erin/ert/epbc/index.html
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3.2.1 World Heritage and National Heritage Places 

The Great Barrier Reef is listed on both the World Heritage List and the National Heritage List.  The 
study area to the seaward side of mean low water is part of the Great Barrier Reef World Heritage 
Area (GBRWHA).  The GBRWHA was inscribed in 1981 on the World Heritage List in recognition of its 
outstanding natural universal values:  

• As an outstanding example representing the major stages in the earth's evolutionary history. 

• As an outstanding example representing significant ongoing ecological and biological 
processes. 

• As an example of superlative natural phenomena. 

• Containing important and significant habitats for in situ conservation of biological diversity. 

A fuller description of the GBRWHA's values is given in Appendix 2. 

The current EPBC Act Policy Statement 1.1, Significant Impact Guidelines: Matters of National 
Environmental Significance (the significant impact guidelines) provide guidance for the assessment of 
potential impacts on MNES through provision of a definition of ‘significant impact’ and of when a 
significant impact is ‘likely’: 

“A ‘significant impact’ is an impact which is important, notable, or of consequence, having 
regard to its context or intensity.  Whether or not an action is likely to have a significant impact 
depends upon the sensitivity, value, and quality of the environment which is impacted, and upon 
the intensity, duration, magnitude and geographic extent of the impacts.  You should consider 
all of these factors when determining whether an action is likely to have a significant impact on 
matters of national environmental significance.  

To be ‘likely’, it is not necessary for a significant impact to have a greater than 50% chance of 
happening; it is sufficient if a significant impact on the environment is a real or not remote 
chance or possibility.  If there is scientific uncertainty about the impacts of your action and 
potential impacts are serious or irreversible, the precautionary principle is applicable.  
Accordingly, a lack of scientific certainty about the potential impacts of an action will not itself 
justify a decision that the action is not likely to have a significant impact on the environment.' 

Further advice is provided within the significant impact guidelines relevant to dredging operations in 
the GBRWHA: 

"Expansion of an existing port which requires land reclamation or spoil disposal in a World 
Heritage property, a National Heritage place, in or adjacent to the Great Barrier Reef Marine 
Park, a Ramsar wetland or an area containing nationally listed threatened species or ecological 
communities, or which involves modifying an area of important habitat for a nationally listed 
migratory species, is likely to have a significant impact on a matter of national environmental 
significance." 
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The policy statement provides further guidance indicating that a proponent should consider: 

1. Are there any matters of national environmental significance located in the area of the 
proposed action? 

2. Considering the proposed action at its broadest scope, is there potential for impacts on 
matters of national environmental significance? 

3. Are there any proposed measures to avoid or reduce impacts on matters of national 
environmental significance? 

4. Are any impacts of the proposed action on matters of national environmental significance 
likely to be significant impacts? 

 

 

Search Coordinates: 

-23.80017,151.22305,  

-23.79297,151.21104,  

-23.78786,151.21014,  

-23.77736,151.19423,  

-23.76145,151.18372,  

-23.75604,151.17922,  

-23.73803,151.18582,  

-23.73593,151.17292,  

-23.73353,151.17142,  

-23.73203,151.16301,  

-23.71012,151.15251,  

-23.71462,151.12969,  

-23.76025,151.09847,  

-23.76805,151.10028,  

-23.76745,151.14320,  

-23.78516,151.15281,  

-23.78906,151.16151,  

-23.80617,151.17052,  

-23.80918,151.16992,  

-23.81608,151.17202,  

-23.82659,151.19363  

NB: 0 km buffer 

Figure 3-1 EPBC Act Protected Matters Search Area (28 June 2010) 
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3.2.2 Wetlands of International Importance 

Ramsar wetlands are sites which have been determined to be significant under the Ramsar 
Convention on Wetlands of International Importance.  There are no Ramsar wetlands within or 
adjacent to the proposed pipeline route.  The closest Ramsar wetlands are located at Corio Bay and 
Shoalwater Bay, which are approximately 150km to the north.  Impacts associated with the 
construction and operations of the pipelines are not expected to affect either of these Ramsar sites.   

3.2.3 Listed Threatened Species and Communities 

The criteria by which a 'significant impact' on threatened communities, endangered species and 
vulnerable species are defined are described below. 

Threatened Communities 

An action is likely to have a significant impact on an endangered ecological community if there is a real 
chance or possibility that it will: 

• Reduce the extent of an ecological community. 

• Fragment or increase fragmentation of an ecological community, such as by clearing vegetation 
for roads or transmission lines. 

• Adversely affect habitat critical to the survival of an ecological community. 

• Modify, destroy abiotic (non-living) factors (such as water, nutrients, or soil) necessary for an 
ecological community’s survival, including reduction of groundwater levels, or substantial 
alteration of surface water drainage patterns. 

• Cause a substantial change in the species composition of an occurrence of an ecological 
community, including causing a decline or loss of functionally important species, such as 
through regular burning or flora or fauna harvesting. 

• Cause a substantial reduction in the quality or integrity of an occurrence of an ecological 
community, including but not limited to: 

− Assisting invasive species, that are harmful to the listed ecological community, to become 
established, and/or 

− Causing regular mobilisation of fertilisers, herbicides or other chemicals or pollutants into the 
ecological community which kill or inhibit the growth of species in the ecological community. 

• Interfere with the recovery of an ecological community. 

Endangered Species 

An action is likely to have a significant impact on an endangered species if there is a real chance or 
possibility that it will: 

• Lead to a long-term decrease in the size of a population. 

• Reduce the area of occupancy of the species. 

• Fragment an existing population into two or more populations. 

• Adversely affect habitat critical to the survival of a species. 
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• Disrupt the breeding cycle of a population. 

• Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extent 
that the species is likely to decline. 

• Result in invasive species that are harmful to a critically endangered or endangered species 
becoming established in the endangered or critically endangered species’ habitat. 

• Introduce disease that may cause the species to decline. 

• Interfere with the recovery of the species. 

Vulnerable Species 

An action is likely to have a significant impact on a vulnerable species if there is a real chance or 
possibility that it will: 

• Lead to a long-term decrease in the size of an important population of a species. 

• Reduce the area of occupancy of an important population. 

• Fragment an existing important population into two or more populations. 

• Adversely affect habitat critical to the survival of a species. 

• Disrupt the breeding cycle of an important population. 

• Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extent 
that the species is likely to decline. 

• Result in invasive species that are harmful to a vulnerable species becoming established in the 
vulnerable species’ habitat. 

• Introduce disease that may cause the species to decline. 

• Interfere substantially with the recovery of the species. 

3.2.3.1 Threatened Ecological Communities 

Three threatened ecological communities listed under the EPBC Act are known to, or may potentially, 
occur in the wider study area (10 km radius of investigation area) including: the Critically Endangered 
Littoral Rainforests and Coastal Vine Thickets of Eastern Australia (Littoral Rainforests community); 
Endangered Semi-evergreen Vine Thickets (SEVT) of the Brigalow Belt (North and South) and 
Nandewar Bioregions (SEVT community); and Weeping Myall Woodlands (Weeping Myall Woodlands 
community). 

Pipeline Investigation Area 

The investigation area on the mainland is characterised by mangrove forests in association with 
Humpy Creek and the eastern coastline and expansive mudflats sparsely vegetated with saltpan and 
stunted mangrove species.  The western coastline of Curtis Island is also well vegetated with dense 
mangrove shrublands, becoming tall forest dominated by lemon-scented/spotted gum (Corymbia 
citriodora) and narrow leaved red ironbark (Eucalyptus crebra) further inland.   

Vegetation within the investigation area is not analogous with any threatened ecological community 
listed under the EPBC Act. 
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Ancillary Infrastructure Areas 

The infrastructure areas associated with these options are not located in or adjacent to any vegetation 
considered analogous with a threatened ecological community listed under the EPBC Act. The closest 
threatened ecological community listed under the EPBC Act is a large (55ha) patch of “Semi-
evergreen vine thickets of the Brigalow Belt (North and South) and Nandewar Bioregions” (SEVT) 
located 1.7km to the west of the proposed stockpile location and welding and stringing yard.  It is not 
expected that this community will be affected by the proposed pipeline construction. 

HDD Infrastructure 

Infrastructure for the proposed HDD options include a drill exit pad in saltpan habitat west of Humpy 
Creek and a drill entry pad in saltpan and mangal habitat to the east of Targinnie Creek.  A pipe 
stringing area extends through eucalypt woodland west from the drill exit pad.   

Vegetation within the areas proposed for HDD infrastructure is not analogous with any threatened 
ecological community listed under the EPBC Act. 

3.2.3.2 Threatened Species 

The EPBC Protected Matters Database search indicated that 29 threatened species potentially occur 
in the gas pipeline study area around Port Curtis.   

Table 3-1 lists the threatened species identified in the Protected Matters Search Report (Appendix 1), 
their habitat preference and the likelihood of their occurrence within the study area. 

Plants 

Eight threatened flora species listed under the EPBC Act were identified as occurring or potentially 
occurring in the wider study area.  One of these species, the small leaved denhamia (Denhamia 
parvifolia), is not known outside its restricted distribution in southern inland Queensland and is 
considered an incorrect record (Dot Lim, Senior Conservation Officer, DERM, pers. comm., 
02/07/2010).  As such, this species has been omitted from this assessment.   

Mangrove and eucalypt communities on both the mainland and Curtis Island may provide habitat value 
to the quassia; however, no threatened flora species were recorded in the pipeline investigation area 
during the survey efforts associated with the any of the proposed pipelines and there are no historical 
records of these species occurring on or directly adjacent to the site.  As such, any habitat present in 
the pipeline investigation area is not considered essential to the long term viability of these species. 

Eucalypt woodland and forest communities to the west of the pipeline investigation area may provide 
habitat value to the quassia, Marlborough blue zamia palm and large-fruited zamia palm whilst SEVT 
communities west of the stockpile location may support the three-leaved bosistoa, wedge-leaf 
tuckeroo and quassia as well as the miniature moss-orchid if hoop pines are present.  These species 
are known to occur at Mount Larcom, approximately 4km south-west of the land bridge.  Although 
there are no records proximate to the pipeline investigation area, there is potential for these species to 
occur to the west of the pipeline investigation area and for these areas to form significant habitat for 
these species given their proximity to existing populations. 
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Terrestrial Fauna  

Desktop assessment identified 15 threatened fauna species listed under the EPBC Act previously 
recorded from the wider study area, or with geographic ranges that overlap the wider study area (four 
reptiles, seven birds and four mammals). Table 3-1 lists these threatened fauna species, together with 
their preferred habitat and an indication of the likelihood they may be present within the study area. 
Based on the desktop review of habitat preference, eight of these 15 EPBC Act listed threatened 
species could potentially utilise habitats within the study area. Of these, one species (Squatter Pigeon 
Geophaps scripta scripta) has been recently recorded on or close to The Narrows crossing during 
surveys of The Narrows and Curtis Island Industrial Precinct for the various LNG projects.  
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Table 3-1 Likelihood of threatened species occurrence 

Common name Scientific name EPBC 
status* 

Preferred habitat Likelihood of occurrence 
in project area** 

Source^ 

Plants 

Large-fruited 
zamia palm 

Cycas megacarpa  E Spotted gum – ironbark woodlands and open woodlands on rocky 
substrates derived from acid volcanics, ironstone and mudstone 
and rarely alluvium at 40 – 680 m altitude in the Bouldercombe-
Woolooga region of SE QLD (Queensland Herbarium 2007). 

Possible. Suitable habitat 
present, not known from area. 

1 

Marlborough blue 
zamia palm 

Cycas ophiolitica E Corymbia woodlands on serpentinite substrates, mudstone and 
alluvial loams to 80 – 400 m altitude in the Marlborough – 
Rockhampton region of CE QLD (Queensland Herbarium 2007). 

Possible. Suitable habitat 
present, not known from site. 

1 

Miniature moss-
orchid 

Bulbophyllum 
globuliforme  

V Epiphyte on the scaly bark of branches and upper trunk of mature 
hoop pine (Araucaria cunninghamii) trees of subtropical coastal 
ranges in SE QLD and NE NSW at 500-800m altitude (DNR 1999). 

Possible. Species known to 
greater area, potential SEVT 
habitat in area. 

1 

Ribbon-root orchid Taeniophyllum muelleri  

 

V Epiphyte on branches and branchlets of rainforest trees in coastal 
regions (DEWHA 2008a). 

Unlikely - Coastal rainforest 
habitat unlikely to be present 
within the ROW. 

1 

Three-leaved 
bosistoa 

Bosistoa transversa  
(syn. B. selywnii) 

V Lowland subtropical rainforests of subtropical coastal regions to 
300 m altitude (DEWHA 2008a). 

Possible. Species known to 
greater area, potential SEVT 
habitat in area. 

1, 2 

Mt Larcom 
monkey rope 

Parsonsia larcomensis  V Open heathlands and shrublands at or near the summits of 
mountains on cliffs or among outcrops of acid volcanic rocks and 
serpentinite and in shallow, loamy soils at 350 – 750 m altitude in 
the Rockhampton – Mount Perry region of C QLD (DNR 1999). 

Unlikely – ROW does not pass 
through suitable habitat. 

1, 2, 3 

Quassia Quassia bidwillii  V Lowland rainforests or rainforest margins and occasionally open 
forests, woodlands and mangroves in lithosols, skeletal soils, 
loamy sands and sandy soils to 1 – 617 m altitude in coastal 
regions (DNR 1999). 

Possible. Suitable habitat 
present, not known from area. 

1, 2, 3 

Large-fruited 
zamia palm 

Cycas megacarpa  E Spotted gum – ironbark woodlands and open woodlands on rocky 
substrates derived from acid volcanics, ironstone and mudstone 
and rarely alluvium at 40 – 680 m altitude in the Bouldercombe-
Woolooga region of SE QLD (Queensland Herbarium 2007). 

Possible. Suitable habitat 
present, not known from area. 

1 
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Common name Scientific name EPBC 
status* 

Preferred habitat Likelihood of occurrence 
in project area** 

Source^ 

Reptiles 

collared delma Delma torquata V Mainly in open rocky terrain but at least two sites feature 
woodlands of Qld blue gum or brigalow associations with no 
significant rock components.  

Possible 1 

ornamental snake Denisonia maculata V Poorly known. Low-lying areas with cracking clay soils in open 
forests, woodlands and riparian habitats. Shelters under fallen 
timber and in soil cracks, and forages for frogs at night. 

Unlikely 1 

yakka skink Egernia rugosa V Dry open forests or woodland with dense ground vegetation, rocky 
areas, fallen timber and other debris. 

Possible 1 

brigalow scaly-
foot 

Paradelma orientalis V Distributed throughout the Brigalow Belt. Nocturnal species found 
in a variety of open forest habitats. A population at Lilly Hills on 
Boyne Island 15 km south of Gladstone (Tremul 2000). 

Possible 1 

Flatback turtle Natator depressus V South End on Curtis Island is a medium density nesting beach. 
Foraging habitats for the species are shallow coastal environments 
including rocky reef and sedimentary habitats 

Known to occur 7, 8, 9 

Green turtle Chelonia mydas V Occasional nesting on Curtis and Facing Islands. Forage in 
shallow coastal areas, in particular seagrass beds.  

Known to occur 9, 10 

Loggerhead turtle Caretta caretta E Occasional nesting on Curtis and Facing Islands.  Foraging occurs 
over a wide range of intertidal and sub-tidal habitats including coral 
and rocky reefs, seagrass meadows, and unvegetated sand or 
mud areas. 

Known to occur 11 

Leatherback turtle Dermochelys coriacea E Oceanic environments from the sea surface to the seabed. Nests 
on beaches but major nesting areas are overseas. No recorded 
nesting of the species in Queensland since 1996.  

Unlikely 12 

Olive Ridley turtle Lepidochelys olivacea E Nests on beaches, but no concentrated nesting occurs in Australia 
and none recorded in recent times from the east coast. Principally 
forages in shallow unvegetated coastal environments 

Possible 13 

Hawksbill turtle Eretmochelys imbricata V Principally forages in rocky reef and coral reef habitats. Nesting in 
Queensland occurs on beaches on Cape York and the Torres 
Strait.  

Possible 14 



AUSTRALIA PACIFIC LNG PTY LIMITED 
THE NARROWS CROSSING 
ASSESSMENT OF OPTIONS 

Common name Scientific name EPBC 
status* 

Preferred habitat Likelihood of occurrence 
in project area** 

Source^ 

Sharks 

Green sawfish Pristis zijsron V Occur in shallow coastal and estuarine environments. Detailed 
records of the occurrence of the species from 1912 to 2004 identify 
that no individuals of the species have been recorded in the Port 
Curtis region during that period.  

Unlikely 15 

Whale shark Rhincodon typus V Generally occurs in oceanic waters.  Unlikely 16 

Birds 

Dawson yellow 
chat  

Epthianura crocea 
macgregori 

CE Known only from the northern end of Curtis Island, the Torilla Plain 
and Fitzroy River Delta in central Qld. All current sites are 
associated with grass-dominated marine plains (Houston and 
Melzer 2008). Field assessment by Sandpiper (2009) concluded 
potential habitat in study area is limited in area and complexity. 

Unlikely 2 

red goshawk Erythrotriorchis radiatus  V Very rarely seen bird of prey. Tropical open woodland, edges of 
rainforest and dense riparian vegetation.  Nests in trees taller than 
20 m and within 1 km of a permanent watercourse or wetland. 
Foraging usually occurs in open forests and gallery forests. 

Possible 1 

squatter pigeon 
(southern) 

Geophaps scripta scripta V Open grassy woodlands with a preference for areas on sandy soil 
with low gravel ridges and nearby water. Recorded within the wider 
study area (Sandpiper 2009).  

Known 1, 4, 5 

southern giant-
petrel 

Macronectes giganteus E Widespread throughout the Southern Ocean, most abundant 
around ice packs where penguins are breeding or over the 
continental shelf. Nests on offshore islands. 

Unlikely 1 

Kermadec petrel 
(western) 

Pterodroma neglecta 
neglecta 

V Oceanic & pelagic, extremely rare visitor to the east coast of 
Queensland & New South Wales (Garnet and Crowley 2000). 

Unlikely 1 

Australian painted 
snipe 

Rostratula australis V Cryptic nomadic bird of shallow wetlands, nests on ground in reeds 
close to water. Found in areas with shallow muddy freshwater 
swamps and marshes (Garnett and Crowley 2000). 

Unlikely 1 

black-breasted 
button-quail 

Turnix melanogaster V Usually low canopy, closed rainforest or monsoon forest, vine 
thickets and drier shrubby scrubs such as hoop pine, brigalow, 
belah and bottletree thickets with is a dense leaf-litter layer. 

Possible 1 
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Common name Scientific name EPBC 
status* 

Preferred habitat Likelihood of occurrence 
in project area** 

Source^ 

Mammals 

large-eared pied 
bat 

Chalinolobus dwyeri V Distribution in areas with extensive caves from the Blackdown 
Tablelands in central eastern Qld to the southern highlands of 
NSW. Roosts in caves and rock crevices in colonies of three to 
forty (Churchill 2008).   

Unlikely 1 

northern quoll Dasyurus hallucatus E Significantly impacted by the presence of cane toads, but known to 
persist in areas with toads. Persistent populations in Qld are 
associated with steep slopes, shallow soils, boulders and rock 
outcrops and low fire frequency (Woinarski et al 2008). 

Unlikely 1 

grey-headed 
flying-fox 

Pteropus poliocephalus V Distributed along the east coast from Gladstone Qld to south west 
Vic. Roosting occurs in large camps, usually near water in dense 
vegetation greater than 3m in height (Churchill 2008).   

Possible 1, 4 

false water-rat Xeromys myoides  V Disjunct distribution along coastal areas of NT and Qld. Tidal flats 
of mangrove and salt marsh habitat, also known from coastal 
freshwater swamps and sedge lakes. Potential false water-rat 
mounds recently recorded on SW Curtis Island (BAAM 2009, 
WorleyParsons field surveys). 

Likely 1 

Humpback whale  Megaptera novaeangliae V Port Curtis is not known as an important feeding, resting or calving 
area for the species.  A sighting of an adolescent humpback (about 
10-12m) in the shipping channel between Auckland Point wharf 
and Quoin Island was recently reported in the Gladstone Observer 
(4 June 2010).  Queensland Parks and Wildlife Service ranger, 
Damon Shearer, was reported to have said that "...there was 
probably at least one whale spotted in the Gladstone Harbour a 
year reported to Queensland Parks and Wildlife." 

Possible 15 

^Source: 1 = EPBC Act Protected Matters Search Report; 2 = QLD Herbarium HERBRECS Flora Collection Records; 3 = DERM Wildlife Online; 4 = QLD Museum Fauna Collection Records; 5 = 
Birds Australia; 6 = Worley Parsons survey; 7 = Limpus et al. (2006); 8 = Hodge et al. (2006); 9 = Limpus et al. (2002); 10 = Brand-Gardner et al. (1999); 11 = Limpus (2008a); 12 = Limpus (2009b); 
13 = Limpus (2008b); 14 = Limpus (2009b); 15 = Bannister et al. (2006). 

*Status: EPBC Act: CE = Critically Endangered, E = Endangered, V = Vulnerable.  

**Likelihood of Occurrence: Known = Species recorded within the pipeline study area; Likely = Species identified by database searches as having geographical range overlapping the wider study 
area and suitable habitat is mapped within the project area; Possible = Species identified by database searches as having geographical range overlapping the wider study area and sub-optimal 
habitat or preferred habitat features are mapped within the Project area; Unlikely = Species identified by database searches as having geographical range overlapping the wider study area and 
suitable habitat is not mapped within the proposed project area.  
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Marine Turtles 

The conservation status of marine turtle species found in Australian waters is listed in Table 3-2.  It 
should be noted that there is a Recovery Plan in place under the EPBC Act for all marine turtle 
species in Australia. 

Table 3-2 The conservation status of marine turtles found in Australian waters 

Species name Conservation Status 

 IUCN EPBC Act NC Act 

Green turtle (Chelonia mydas) Endangered Vulnerable Vulnerable 

Hawksbill turtle (Eretmochelys imbricata) Critically 
Endangered  

Vulnerable Vulnerable 

Flatback turtle (Natator depressus) Data deficient Vulnerable Vulnerable 

Olive Ridley turtle (Lepidochelys olivacea) Vulnerable Endangered Endangered 

Leatherback turtle (Dermochelys coriacea) Critically 
Endangered 

Endangered Endangered 

Loggerhead turtle (Caretta caretta) Endangered Endangered Endangered 
Key: IUCN = The International Union for the Conservation of Nature, EPBC Act = Commonwealth Environment Protection and 
Biodiversity Conservation Act 1999, and the NC Act = Queensland Nature Conservation Act 1992.        

Marine turtles are long lived and late maturing, with maturity reached at between 30 and 50 years of 
age (Miller 1996).  Marine turtles nest on mainland coastal beaches and offshore islands.  They do not 
nest in estuarine areas such as those at and adjacent to the area of the proposed development 
location at Laird Point. 

Female marine turtles emerge from the water, generally at night, and move up the shoreline to select a 
nesting location. Most females do not nest in consecutive years (Miller 1996).  However, a female 
marine turtle may lay several clutches of eggs per year (Limpus et al. 1984).  Nesting marine turtles 
generally demonstrate fidelity to a nesting beach and return to nest on their natal beach with a very 
high degree of precision (Limpus et al. 1984).  The process by which turtles select nesting sites along 
a beach has not been clarified (Miller 1996); however light regime is considered to have a significant 
impact on the emergence of female marine turtles from the ocean.  

Once hatched, lighting cues are identified as critical for hatchlings to move from the beach to the 
ocean – a behaviour known as sea-finding. In simple terms where there are no anthropogenic light 
sources, hatchlings move from away from the dark silhouetted shoreline towards the brighter ocean 
horizon. Brightness in this context however, is a term encompassing wavelength and intensity 
(Witherington and Martin 1996). Further, the heterogeneity of the light regime can also act as a cue. 
That is, hatchlings may orientate away from a horizon that has spatial patterns of light and shadow 
which in practical terms would see them orientate away from the shore and head towards the more 
homogenous light environment of the ocean horizon (Godfrey and Barreto 1995; Witherington and 
Martin 1996).  
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Changes to lighting regime can impact hatchlings if light sources are at the nesting beach, on the 
foreshore adjacent to the nesting beach, or offshore. Lights at a nesting beach can result in turtle 
hatchlings heading inland rather than into the ocean with subsequent mortality. Lights adjacent to 
nesting beaches can result in hatchlings entering the ocean safely, only to re-emerge closer to the 
light source.  

The sex ratio of turtle hatchlings is dependent on the temperature of incubation which is a function of 
sand colour. Nests in darker sand incubate at higher temperatures and produce more females (Hays 
et al. 2001).  

It is known the endemic flatback turtle (Natator depressus) nests on the eastern beaches of Curtis, 
Facing and Hummock Hill Islands (Limpus et al. 2002, 2006; Hodge et al. 2006). The South End area 
of Curtis Island is the key flatback turtle nesting area in the region and it is identified nationally as a 
medium density rookery (Limpus et al. 2006). Nesting activity reaches a peak in late November – early 
December, and ceases by about late January.  Hatchlings emerge from nests during early December 
until about late March, with a peak of hatchling activity in February (Limpus 2007).  

Green turtles (Chelonia mydas) and loggerhead turtles (Caretta caretta) may also nest sporadically in 
similar areas as the flatback turtle, however important rookeries for these two species lie elsewhere.   

The closest known nesting area (South End, Curtis Island) is over 10km east of Laird Point.  The 
topography of Curtis Island means that light from pipeline construction activities would not be visible 
from South End. 

Sharks 

Two threatened shark species listed under the EPBC Act were identified as occurring, or potentially 
occurring, in the wider study area.  The whale shark occurs in oceanic waters east of Facing and 
Curtis islands, and as such is unlikely to occur in an estuarine environment such as Port Curtis.  The 
green sawfish (Pristis zijsron) are recorded in shallow inshore coastal environments including 
estuaries. However, detailed records of the occurrence of the species from 1912 to 2004 identify no 
individuals of the species have been recorded in the Gladstone region during that period (Stevens et 
al. 2005). 

Marine Mammals 

Four threatened mammal species listed under the EPBC Act were identified as occurring or potentially 
occurring in the wider study area.  Port Curtis is not known as an important feeding, resting or calving 
area for humpback whales.  A sighting of an adolescent humpback (about 10-12m) in the shipping 
channel between Auckland Point wharf and Quoin Island was recently reported in the Gladstone 
Observer (4 June 2010).  Queensland Parks and Wildlife Service ranger, Damon Shearer, was 
reported to have said that "...there was probably at least one whale spotted in the Gladstone Harbour 
a year reported to Queensland Parks and Wildlife."  It is considered unlikely that the pipeline 
crossing(s) would impact upon humpback whales. 

3.2.4 Listed Migratory Species 

The EPBC Protected Matters Database search indicated that up to 49 migratory species potentially 
occur in the gas pipeline study area around Port Curtis.  Table 3-3 lists the migratory species identified 
in the Protected Matters Search Report (Appendix 1), their habitat preference and the likelihood of 
their occurrence within the study area. 
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Table 3-3 Likelihood of migratory species occurrence in Project area 

Common Name Scientific Name Preferred Habitat* Likelihood of 
Occurrence in Project 

Area** 

Source^ 

Birds 

common sandpiper # Actitis hypoleucos Distribution around Australia however it is considered more common in 
northern Australia. Prefers rocky creeks and mangrove-lined inlets, 
rarely seen in intertidal mudflats. Recently recorded in The Narrows/SW 
Curtis Is area (BAAM 2010).  

Known 1, 4, 5 

fork-tailed swift Apus pacificus Varied; airspace over habitat ranging from rainforest to semi-desert. 
Recently recorded in the wider study area (Sandpiper 2009).  

Known 1, 5 

cattle egret Ardea ibis Pasture, shallows of freshwater wetlands.  Possible 1, 2 

eastern great egret  Ardea modesta Found in wetlands, flooded pastures, dams, estuarine mudflats and 
mangroves. Recently recorded in the wider study area (URS 2009).  

Known 1, 2, 4, 5 

ruddy turnstone # Arenaria interpres Found around the coastline on beaches, coasts with exposed rock, stony 
or shell beaches, mudflats or reefs.   

Likely 1 

sharp-tailed sandpiper # Calidris acuminata Widespread distribution, found in flooded fields, mudflats, mangroves, 
rocky shores and beaches. Occurs on both coastal and inland wetlands 
but prefers non-tidal fresh or brackish wetlands. Recently recorded on 
Kangaroo Is saltpan (Sandpiper 2009b).   

Known 1, 2, 4, 5 

sanderling # Calidris alba Open sandy beaches exposed to oceanic swells. Unlikely 4 

red knot # Calidris canutus Distributed around the coastline on sheltered areas such as mud flats, 
sandbars in estuaries and lagoons.  Recently recorded at South End 
(Sandpiper 2009b). 

Likely 1, 4 

curlew sandpiper # Calidris ferruginea Found on intertidal mudflats of estuaries, lagoons, mangroves, as well 
as beaches, rocky shores, floodwaters and flooded saltbush surrounds 
of inland lakes.  Recently recorded at South End (BAAM 2010). 

Likely 1, 2, 4, 5 

red-necked stint # Calidris ruficollis Wide distribution, in sheltered inlets, bays, lagoons, estuaries, intertidal 
and inland mudflats and protected sandy or coralline shores.  Recently 
recorded on Kangaroo Is saltpan (Sandpiper 2009b). 

Known 1, 4, 5 
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great knot # Calidris tenuirostris Found in sheltered areas such as mudflats of estuaries, inlets, harbours, 
lagoons and mangrove swamps.  Recently recorded on Kangaroo Is 
saltpan (Sandpiper 2009b). 

Known 1, 2, 5 

double-banded plover # Charadrius bicinctus Distributed around the southern and east coast of Australia on tidal flats 
and coastal beaches. Occasionally freshwater wetlands and inland salt 
lakes.   

Likely 1 

greater sand plover # Charadrius leschenaultii Occurring mainly on sheltered sandy, shelly or muddy beaches or 
estuaries with large intertidal mudflats or sandbanks. Recently recorded 
in The Narrows/SW Curtis Is area (BAAM 2010).  

Known 1, 5 

lesser sand plover # Charadrius mongolus Found in sheltered bays, harbours and estuaries with large intertidal 
sand flats or mudflats.  Recently recorded on Kangaroo Is saltpan 
(Sandpiper 2009b). 

Known 1, 5 

Oriental cuckoo Cuculus optatus Rainforest margins, vine thicket, wet sclerophyll forest, paperbark 
swamp, mangroves. 

Possible 4 

eastern reef egret Egretta sacra Found on beaches, rocky shores, tidal rivers and inlets, mangroves, and 
exposed coral reefs. Recently recorded in the wider study area (BAAM 
2009, WorleyParsons 2010; BAAM 2010).  

Known 2, 4, 5 

Latham's snipe # Gallinago hardwickii Low rank vegetation around shallows of wetlands, reeds, sedges, salt 
marsh.  

Possible 1, 2 

Swinhoe's snipe # Gallinago megala Distribution along coastal northern Australia, on a variety of freshwater 
wetlands such as billabongs, swamps, flooded grasslands and claypans. 

Unlikely 1 

pin-tailed snipe # Gallinago stenura Uncommon in Australia with most recorded sightings in the north west of 
Australia. Sightings have been in coastal freshwater wetlands. 

Unlikely 1 

white-bellied sea-eagle Haliaeetus leucogaster Coastal seas, islands, estuaries and inlets.  Follows major rivers and 
wetlands far inland.  Huge nests of sticks, usually in tall trees. A nesting 
pair have been sighted on Curtis Island close to the current alignment, 
during recent field surveys. 

Known 1, 2, 4, 5 

white-throated needletail Hirundapus caudacutus Variety of habitats. Aerial forager. Recently recorded in the wider study 
area (Sandpiper 2009).  

Known 1, 2, 5 
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Source^ 

barn swallow Hirundo rustica Found in a wide variety of habitats with the exception of the more heavily 
forested regions and drier inland areas. Often near water.  

Possible 1 

Caspian tern Hydroprogne caspia Coastal waters with a preference for sheltered estuaries, bays and inlets. 
Recently recorded within the wider study area (URS 2009; Sandpiper 
2009; URS 2009; WorleyParsons 2010; BAAM 2010). 

Known 2, 4, 5 

bar-tailed godwit # Limosa lapponica Coastal tidal mudflats and sandbars of estuaries and lagoons. Recently 
recorded on Friend Point roost and Kangaroo Is saltpan (Sandpiper 
2009b). 

Known 1, 2, 4, 5 

southern giant-petrel Macronectes giganteus Marine bird that occurs in Antarctic to subtropical waters. It is 
widespread throughout the Southern Ocean, most abundant around ice 
packs where penguins are breeding or over the continental shelf. Nests 
on off shore islands, often near a steep drop or on slope. 

Unlikely 1 

rainbow bee-eater Merops ornatus Open country, most vegetation types, sand dunes, banks. Recently 
recorded in the wider study area (BAAM 2009; Sandpiper 2009; URS 
2009; WorleyParsons 2010).  

Known 1, 2, 4, 5 

black-faced monarch Monarcha melanopsis Distributed along the east coast, found in rainforests, mangroves, 
eucalypt woodlands, coastal scrub and damp gullies. Recently recorded 
in the wider study area (Sandpiper 2009).  

Known 1, 2, 4, 5 

satin flycatcher Myiagra cyanoleuca Distributed along the east coast of Australia from far northern 
Queensland to Tasmania. Found in forests, woodlands, mangroves and 
coastal heath but avoids rainforest. Recently recorded in the wider study 
area (URS 2009).  

Known 1, 5 

cotton pygmy-goose Nettapus 
coromandelianus 

Considered an uncommon or rare vagrant over most of its range. 
Coastal wetlands, preferring those with deep pools and abundant 
aquatic grasses.  

Possible 1, 4 

eastern curlew # Numenius 
madagascariensis 

Migratory species, arriving in Australia from August and departing from 
February. Associated with sheltered coast, bays and estuaries. Recently 
recorded in study area, including Friend Pt roost and Kangaroo Is 
saltpan (BAAM 2009, 2010; Sandpiper 2009b; WorleyParsons 2010). 

Known 1, 2, 4, 5 
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little curlew # Numenius minutus Coastal and inland grasslands and black soil plains in northern Australia, 
near swamps, billabongs and flooded areas. 

Unlikely 1 

whimbrel # Numenius phaeopus Common across northern Australia and uncommon to rare further south. 
Mainly on the coast, on tidal and estuarine mudflats and lagoons, 
especially near mangroves. Recently recorded in study area, including 
Friend Point roost and Kangaroo Is saltpan (BAAM 2009, 2010; 
Sandpiper 2009b; URS 2009; WorleyParsons 2010).  

Known 1, 2, 4, 5 

eastern osprey Pandion cristatus Coastal waters, beaches, reefs and estuaries. A nesting pair was 
recorded on North Passage Island during recent field surveys (BAAM 
2009c).  

Known 2, 5 

Pacific golden plover # Pluvialis fulva Widespread along the coastline, on muddy, rocky and sandy wetlands, 
shores, paddocks, salt marsh, estuaries and lagoons. Recently recorded 
in study area, including Kangaroo Is saltpan (Sandpiper 2009b; 
WorleyParsons 2010).   

Known 1, 2, 4, 5 

grey plover # Pluvialis squatarola Generally found on intertidal flats, particularly in estuaries and bays.  
Recorded at South End during recent surveys (BAAM 2010).  

Likely 1, 4, 5 

rufous fantail Rhipidura rufifrons Rainforest, dense wet eucalypt forest, paperbark and mangrove 
swamps, riparian vegetation. Recently recorded in the wider study area 
(Sandpiper 2009). 

Known 1, 4, 5 

Australian painted snipe Rostratula australis Cryptic nomadic bird of shallow wetlands, nests on ground in reeds close 
to water. Found in areas with shallow muddy freshwater swamps and 
marshes (Garnett and Crowley 2000). 

Unlikely 1 

common tern Sterna hirundo Around the Australia coastline and in offshore waters.  Typically well 
offshore but also seen along ocean beaches, estuaries and large lakes. 
Recently recorded in the wider study area (BAAM 2009).  

Known 5 

little tern Sternula albifrons Almost exclusively coastal, nesting on sandy beaches or shingle pits 
(Garnett and Crowley 2000). Recently recorded within the wider study 
area (BAAM 2010). 

Known 1, 4, 5 
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spectacled monarch Symposiarchus trivirgatus Usually found in rainforest and mangroves but also found in dense wet 
gullies of eucalypt forest. Recently recorded in the wider study area 
(Sandpiper 2009). 

Known 1, 2, 5 

grey-tailed tattler # Tringa brevipes Found in coastal habitats foraging in intertidal pools, mudflats, sand 
beaches, rock ledges and reefs. Recently recorded on Friend Point roost 
and Kangaroo Is saltpan (Sandpiper 2009b).    

Known 1, 2, 5 

wandering tattler # Tringa incanus Considered an uncommon migrant to Australia's north east coast. 
Almost entirely confined to rocky shorelines. Recently recorded at South 
End (BAAM 2010). 

Unlikely 5 

common greenshank # Tringa nebularia Permanent and temporary wetlands: swamps, lakes, dams, irrigated 
crops, estuaries, tidal mudflats and mangroves. Recently recorded in 
study area, including Kangaroo Is saltpan (Sandpiper 2009b; BAAM 
2009).  

Known 2, 4, 5 

marsh sandpiper # Tringa stagnatilis Widespread distribution across Australia on a variety of fresh and salt 
water wetland.  Generally avoids intertidal mudflats unless well 
sheltered.   

Likely 1, 2, 4 

terek sandpiper # Xenus cinereus Found in coastal bays and estuaries on tidal mudflats fringed by 
mangroves and on exposed sea-grass beds.  Recently recorded in The 
Narrows/SW Curtis Is area (BAAM 2010).  

Known 1, 4, 5 

Mammals 

Humpback whale  Megaptera novaeangliae Port Curtis is not known as an important feeding, resting or calving area 
for the species.  A sighting of an adolescent humpback (about 10-12m) 
in the shipping channel between Auckland Point wharf and Quoin Island 
was recently reported in the Gladstone Observer (4 June 2010).  
Queensland Parks and Wildlife Service ranger, Damon Shearer, was 
reported to have said that "...there was probably at least one whale 
spotted in the Gladstone Harbour a year reported to Queensland Parks 
and Wildlife." 

Possible 14 

Bryde’s whale Balaenoptera edeni Occurs in oceanic waters and do not generally frequent estuarine areas. Unlikely 16 

Killer whale Orcinus orca Occurs in oceanic waters and do not generally frequent estuarine areas. Unlikely 16 
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Minke whale Balaenoptera 
acutorostrata 

Occurs in oceanic waters and do not generally frequent estuarine areas. Unlikely 16 

Risso’s dolphin Grampus griseus Occurs in oceanic waters and do not generally frequent estuarine areas. Unlikely 16 

Spotted dolphin Stenella attenuata Occurs in oceanic waters and do not generally frequent estuarine areas. Unlikely 16 

Common dolphin Delphinus delphis Occurs in oceanic waters and do not generally frequent estuarine areas. Unlikely 16 

Dugong Dugong dugon Occurs in coastal tropical and subtropical waters in association with 
seagrass beds. Known to occur in Port Curtis.  

Known to Occur 17 

Indo-Pacific humpback 
dolphin 

Sousa chinensis Occurs in coastal and estuarine waters. Known to occur in Port Curtis. Known to Occur 18 

Bottlenose dolphin Tursiops truncatus Occurs in coastal and estuarine waters. Known to occur in Port Curtis Known to Occur 18, 19 

Australian snubfin 
dolphin^^ 

Orcaella heinsohni Occurs in coastal and estuarine waters. Known to occur in Port Curtis 
although more common on the east coast of Australia north of 
Townsville 

Known to Occur 19 

Reptiles 

Flatback turtle Natator depressus South End on Curtis Island is a medium density nesting beach for 
flatback turtles. Foraging habitats for the species are shallow coastal 
environments including rocky reef and sedimentary habitats 

Known to occur 6, 7, 8 

Green turtle Chelonia mydas Occasional nesting on Curtis and Facing Islands. Forage in shallow 
coastal areas, in particular seagrass beds.  

Known to occur 8, 9 

Loggerhead turtle Caretta caretta Occasional nesting on Curtis and Facing Islands, but the principal 
nesting area on the east coast is the Bundaberg region.  Foraging 
occurs over a wide range of intertidal and sub-tidal habitats including 
coral and rocky reefs, seagrass meadows, and unvegetated sand or 
mud areas. 

Known to occur 10 

Leatherback turtle Dermochelys coriacea Oceanic environments from the sea surface to the seabed. Nests on 
beaches but major nesting areas are overseas. No recorded nesting of 
the species in Queensland since 1996.  

Unlikely 11 
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Olive Ridley turtle Lepidochelys olivacea Nests on beaches, but no concentrated nesting occurs in Australia and 
none recorded in recent times from the east coast. Principally forages in 
shallow unvegetated coastal environments 

Possible 12 

Hawksbill turtle Eretmochelys imbricata Principally forages in rocky reef and coral reef habitats. Nesting in 
Queensland occurs on beaches on Cape York and the Torres Strait.  

Possible 13 

Estuarine crocodile  Crocodylus porosus The southern most range of the Estuarine Crocodile is generally 
recognised as the Fitzroy River although individuals straggle as far south 
as Colosseum Inlet and Seven Mile Creek systems. While it is plausible 
that estuarine crocodile may be sited near the gas pipeline corridor, the 
area does not represent key habitat for the species. The key areas for 
estuarine crocodile populations in Queensland is the north western Cape 
York Peninsula, particularly parts of the Wenlock River and the Lakefield 
National Park 

Possible  20 

Sharks 

Whale shark Rhincodon typus Occurs in oceanic waters and do not generally frequent estuarine areas.  Unlikely 16 

^ Source: 1 = EPBC Protected Matters Search Tool; 2 = Birds Australia; 3 = QLD Museum Fauna Collection Records; 4 = DERM Wildlife Online; 5 = WorleyParsons study; 6 = Limpus et al. (2006); 7 
= Hodge et al. (2006); 8 = Limpus et al. (2002); 9 = Brand-Gardner et al (1999); 10 = Limpus (2008a); 11 = Limpus (2009b); 12 = Limpus (2008b); 13 = Limpus (2009b); 14 = Bannister et al. (2006); 
15 = Stevens et al. (2005); 16 = Meekan et al. (2008); 17 = Lawler and Marsh (2001); 18 = Corkeron et al. (1997); 19 = Parra (2006); 20 = Read et al. (2004)  
** Likelihood of Occurrence: Known: species has been recently recorded within pipeline study area; Likely: species is known from the wider study area and preferred habitat is present on site; 
Possible: species is known from the wider study area and suboptimal habitat is present in the pipeline study area; Unlikely; species is known from the wider study area however, suitable habitat is 
not present in the pipeline study area; Not expected to occur – based on known distribution and habitat preferences. 
^^ The Australian snubfin dolphin (Orcaella heinsohni) was previously identified as the widely distributed Irrawaddy dolphin (Orcaella brevirostris). It is now known that the Irrawaddy dolphin does not 
occur in Australia. 
# One of the 36 migratory shorebirds listed in the draft EPBC guidelines (DEWHA 2009a) 
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3.2.4.1 Migratory Shorebirds and Waterbirds 

Australia is party to international conventions and agreements to protect many migratory species.  
These include the Japan-Australia Migratory Bird Agreement (JAMBA), China-Australia Migratory Bird 
Agreement (CAMBA), Republic of Korea-Australia Migratory Bird Agreement (ROKAMBA) and the 
Convention on the Conservation of Migratory Species of Wild Animals (Bonn Convention).  Australia 
delivers its international obligations to protect migratory species through the EPBC Act. 

The Draft EPBC Act policy statement 3.21, Significant impact guidelines for 36 migratory shorebird 
species: Migratory species (2009) has been used for the impact assessment for bird species covered 
by the policy that have been identified as potentially occurring at the site.   

Under these guidelines, a site is considered an important site for migratory shorebirds if it: 

• Is identified as internationally important. 

• Supports at least 0.1 per cent of the flyway population of a single species. 

• Supports at least 2000 migratory shorebirds. 

• Supports at least 15 shorebird species. 

A 'site' for migratory shore birds is defined as “…the entire (discrete) area of contiguous habitat used 
by the group of migratory shorebirds, which may include multiple roosts and feeding areas.”  Bamford 
et al. (2008) note “…the Ramsar Convention recommends that a wetland site should form an 
ecological unit, and can therefore be (for example) an entire bay”.  For permanent wetlands, 'support' 
is defined as “…migratory shorebirds are recorded during surveys and/or are known to have occurred 
at the site within the previous five years” (DEWHA 2009h).  Considering the data reviewed and these 
draft guidelines, there is potential for the wetlands within the study area to be classified as important 
habitat for migratory shorebirds. 

Flat tidal shores with extensive muddy intertidal areas support the most species and individuals, 
though some species, such as whimbrel, common and terek sandpipers and grey-tailed tattler, feed in 
mangroves forests at low tide (Lane 1987).  The coastal species have a life cycle driven largely by the 
tidal cycle, roosting in flocks above the high water mark at high tide and moving to feeding areas as 
the tide recedes.  Most of these species are gregarious, wary and fly strongly and swiftly.  None breed 
in Australia (Pringle 1987; Geering et al. 2007). 

Recent surveys of The Narrows and Curtis Island Industrial Precinct for the various LNG projects have 
found significant numbers of shorebirds utilising feeding habitat and the high tide and spring tide 
roosts on and adjacent to Friend Point and the Kangaroo Island wetlands (Figure 3-2).  The highest 
species numbers recorded utilising the high tide roost area at Friend Point at any one time during 2009 
surveys were 299 whimbrels (Numenius phaeopus) and 56 eastern curlews (Numenius 
madagascariensis) (Sandpiper 2009a, 2009b).  The 0.1% flyway population thresholds for these two 
species are 100 for whimbrel and 38 for eastern curlew (DEWHA 2009b).  Therefore, the Friend Point 
high tide roost meets the criteria for important habitat for these two listed migratory shorebirds under 
the draft EPBC guidelines. 
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A total of 304 red-necked stints (Calidris ruficollis) were recorded utilising the neap tide roost on the 
Kangaroo Island claypan during surveys in early 2009 (Sandpiper 2009b), just less than the 325 (0.1% 
flyway population threshold) required to qualify as important habitat for his species.  In addition, 105 
terek sandpipers (Xenus cinereus) were recorded using a high tide roost on South Passage Island 
(Sandpiper 2009b); more than the 60 threshold for important habitat for this species.  Both of these 
species are likely to utilise the tidal mudflats adjacent to Friend Point for foraging. 

Although surveys of the Kangaroo Island wetlands have been relatively limited, 13 of the 36 EPBC Act 
listed migratory shorebirds identified by the draft guidelines have been recently recorded in the vicinity 
of The Narrows crossing (Table 3-3 and Table 3-4).  Additional survey effort may add to the number of 
shorebird species known to utilise the area.  Another three shorebird species have been recently 
recorded at roosts near South End on southeast Curtis Island (Sandpiper 2009b; BAAM 2010) and are 
considered likely to utilise habitat in the vicinity of The Narrows crossing (Table 3-3 and Table 3-4), 
while a further two species have been recorded in the Port Curtis area by the Shorebirds 2020 project 
conducted by Birds Australia (Sandpiper 2009b).  Therefore, the known utilisation by migratory 
shorebirds of The Narrows crossing and Kangaroo island wetlands area currently falls short of the 15 
shorebird species required to constitute important habitat for migratory shorebirds.  Nevertheless, it is 
likely that additional shorebird species utilise habitat in this area at least occasionally. 

Table 3-4 Migratory shorebirds recorded in The Narrows/Kangaroo Is. wetlands area during 
recent surveys 

Common Name  Highest count Location of highest 
count 

0.1% of EAA 
Flyway* 

Important 
Habitat 

Known     

common sandpiper 1 Narrows/Curtis Is 25   
sharp-tailed sandpiper  5 Saltpan 160  
red-necked stint 304 Saltpan 325  
great knot 15 Saltpan, Friend Pt 375  
greater sand plover 14 Narrows/Curtis Is 110  
lesser sand plover 25 Saltpan 140  
bar-tailed godwit 74 Friend Pt 325  
eastern curlew 56 Friend Pt 38  
whimbrel 299 Friend Pt 100  
Pacific golden plover 12 Saltpan 100  
grey-tailed tattler 7 Saltpan 50  
common greenshank 1 Saltpan 60  
terek sandpiper 105 South Passage Is 60  

Likely     

red knot 5 South End 220  
curlew sandpiper 2 South End 180  
black-tailed godwit 4 Port Curtis 160  
grey plover 1 South End 125  
marsh sandpiper 63 Port Curtis 100  

* Threshold numbers (0.1% of the East Asian-Australasian flyway population) taken from Appendix 1 of DEWHA (2009b). 

Sources: Sandpiper 2009a, 2009b, BAAM 2009, 2010 
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Figure 3-2 Shorebird Feeding Grounds and Roosting Sites 
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3.2.4.2 Migratory Marine Mammals 

Dugong 

Dugongs (Dugong dugon) are more closely related to elephants than to marine mammals such as 
whales and dolphins, but their closest living aquatic relatives are the manatees. The dugong is listed 
as vulnerable to extinction under the Queensland Nature Conservation Act 1992 (NC Act) and 
vulnerable by the International Union for the Conservation of Nature (IUCN).  

There is a significant and long-term decline in the population of dugong along the Queensland urban 
coast (Dobbs et al. 2008).  Dugong numbers in the Great Barrier Reef along the urban coast of 
Queensland have fallen by 97% since the 1960s (Marsh et al. 2001).  Dugong are long lived (up to 70 
years) with low levels of reproductive output.  After a gestation period of between 13 and 15 months, a 
female produces a single calf with calving intervals between three and seven years.  Their slow 
breeding rate and long life span mean that dugongs are particularly susceptible to factors that threaten 
their survival, and population recovery is slow, even when impacting processes are removed.  

Anthropogenic impacts on dugong include traditional hunting, incidental capture in large meshed 
commercial fishing nets, the shark control program, boat strike and destruction of, and alienation from, 
seagrass habitat.  

Sixteen Dugong Protection Areas are declared under the NC Act, and as Special Management Areas 
under the Great Barrier Reef Marine Park Regulations 1983 and the Great Barrier Reef Marine Park 
Zoning Plan 2003.  The Great Barrier Reef Marine Park Authority’s primary management intent for 
dugong conservation in the Great Barrier Reef Marine Park is to facilitate the recovery of dugong 
populations such that they fulfil their ecological role within the Great Barrier Reef ecosystem 
(GBRMPA 2007).  

The Rodds Bay/Port Curtis area, including the area adjacent to the proposed development site, is 
designated a Dugong Protection Area B (Figure 3-3).  Dugong Protection Areas are a two tiered 
management scheme where Dugong Protection Area A represents the most significant dugong habitat 
in the Great Barrier Reef region, while Dugong Protection Area B represents less significant but still 
important habitat. The main difference in management arrangements between Dugong Protection 
Areas A and B relate to commercial mesh netting fishing regulations.  

As with all other marine mammals, dugongs must surface to breathe.  However, unlike whales and 
dolphins, dugongs cannot hold their breath under water for very long.  Dives generally last for only a 
few minutes.  Dugongs have poor eyesight but acute hearing.  They almost solely consume seagrass, 
although in Moreton Bay large amounts of ascidians (sea squirts) may be consumed (Preen 1995).  
Dugongs are associated with seagrass beds in the Port Curtis region, but the region is not identified as 
supporting large populations of these animals.  The nearest large populations of dugong occur in 
Shoalwater Bay to the north and Hervey Bay to the south.  The dugong that do occur in the Port Curtis 
region are centred around the Rodds Bay area (Lawler and Marsh 2001), but they are recorded using 
seagrass beds in the northern part of Port Curtis such as those near Wiggins Island (Taylor et al. 
2007; Chartrand et al. 2009).  
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Figure 3-3 Rodds Bay Dugong Protection Area  

Cetaceans – whales and dolphins 

Of the migratory marine mammals identified in the EPBC Protected Matters Database search, the 
Indo-Pacific humpback dolphin (Sousa chinensis), the Australian snubfin dolphin (Orcaella heinsohni) 
and the bottlenose dolphin (Tursiops truncatus) are known to occur adjacent to the proposed 
development locations.  Coastal dolphins are recognised as among the most threatened species of 
cetaceans due to their close proximity to a range of direct and indirect human impacts (Thompson et 
al. 2000). 

Both the Australian snubfin dolphin and the Indo-Pacific humpback dolphins usually inhabit shallow 
coastal waters of less than 20m depth and are often associated with rivers and estuarine systems, 
enclosed bays and coastal lagoons (Corkeron et al. 1997; Hale et al. 1998; Parra 2006).  Unpublished 
work by Southern Cross University PhD candidate, Danielle Cagnazzi, estimates a resident population 
of 65 Indo-Pacific humpback dolphins within the Port Curtis region (GLNG Supplementary EIS 2010).   

Parra (2006) examined habitat use of both Australian snubfin dolphins and Indo-Pacific humpback 
dolphins in Cleveland Bay (Townsville).  While there was significant overlap in habitat use by the two 
species, differences were also found.  Australian snubfin dolphins preferred slightly shallower (1–2 m) 
waters than Indo-Pacific humpback dolphins (2–5 m).  Shallow areas with seagrass ranked high in the 
habitat preferences of Australian snubfin dolphins, whereas Indo-Pacific humpback dolphins favoured 
dredged channels. 
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Due to the inshore nature of the proposed project location it is considered the following cetacean 
species identified in the EPBC Protected Matters Database search do not occur at or adjacent to the 
proposed development location as they are principally oceanic species: minke whale (Balaenoptera 
acutorostrata); Bryde’s whale (Balaenoptera edeni); Risso’s dolphin (Grampus griseus); spotted 
dolphin (Stenella attenuata); common dolphin (Delphinus delphis); and the killer whale (Orcinus orca).  

The humpback whale is considered to be an occasional visitor (see section 3.2.3). 

3.2

 north of 

.4.3 Migratory Marine Reptiles 

Marine turtles are discussed above in section 3.2.3.   

The southern most range of the Estuarine Crocodile is generally recognised as the Fitzroy River 
although individuals straggle as far south as Colosseum Inlet and Seven Mile Creek systems.  While it 
is plausible that estuarine crocodile may be sited near the gas pipeline corridor, the area does not 
represent key habitat for the species.  The key areas for estuarine crocodile populations in 
Queensland is the north western Cape York Peninsula, particularly parts of the Wenlock River and the 
Lakefield National Park. 

3.3 Acid Sulphate Soils (ASS) 

Acid Sulfate Soils (ASS) is a term that is generally used to describe both actual ASS (AASS) and 
potential ASS (PASS).  PASS are typically waterlogged soils, rich in pyrite, which have not been 
oxidised (Ahern et al. 2004).  Exposure of PASS to air, causing oxidation, can lead to the creation of 
AASS: extremely acidic soil layers with field pH values of ≤4 (Ahern et al. 2004).  Actual and potential 
ASS can occur together in the same profile.  Typically however, AASS overlie PASS, but may still 
have reserves of unoxidised sulfides (Ahern et al. 2004).   

All options described in Section 2 traverse the Kangaroo Island wetlands, The Narrows and Curtis 
Island, all of which have been described as containing ASS by DERM and all LNG proponents.  The 
following sections summarise investigations undertaken within The Narrows area. 

3.3.1 Background 

A study undertaken by Ross (2005) in The Narrows area indicated ASS, classified as having a high 
potential for acid generation, are present along the coast at varying depths south of Targinnie Creek 
up to Connor Point.  The area of this study relevant to the gas pipeline study area occurs south of 
Targinnie Creek up to the northern point of Worthington Island and east to Friend Point.  Locations 
from this study are illustrated on Figure 3-4.  A similar study, also undertaken by Ross (2004) 
indicated ASS are present along the coast at varying depths from Tannum Sands to an area
Fishermans Landing near Targinnie Creek.  This forms the boundary between both of these studies.  
Both studies indicate ASS occurs within 0.5m of the ground surface.  This is illustrated on ASS hazard 
mapping undertaken by Ross (2004 and 2005) and re-mapped across the Kangaroo Island wetlands 
(refer Figure 3-5).  Another study completed by Ross (2002) also describes ASS as a high hazard 
occurring in a number of landforms which occur within the Kangaroo Island wetlands, including tidal 
creeks, intertidal flats, supratidal flats and, to a lesser extent, extratidal flats (refer Figure 3-4).  

ASS hazard mapping undertaken by Ross (2004 and 2005) indicates that all gas pipeline scenarios 
across the Kangaroo Island wetlands have AASS and PASS within the top 0.5m of the ground 
surface.  This is indicated by mapping unit A0S0 and S0 on Figure 3-5.   
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Other ASS hazard areas which are traversed by the various pipeline scenarios, but occur in smaller 
portions include mapping units S1 and a2LP (refer Figure 3-5).  Mapping unit S1 indicates PASS 
occurs within 0.5 to 1.0m below the ground surface.  This mapping unit occurs within the landward 
(west of Targinnie Creek) supratidal flats but adjacent to the extratidal flats (refer Figure 3-4).  ASS 
hazard mapping unit a2LP indicates a strongly acidic layer occurs from 1.0 to 2.0m below the ground 
surface in land with a low probability of ASS occurrence.  This unit represents the extratidal flats on 
Figure 3-4. 

This DERM mapping does not extend to Curtis Island; however the above mentioned landforms 
(supratidal and intertidal flats) do occur and therefore indicate a high probability of similar ASS 
characteristics on the Island.  Assessments undertaken for Australia Pacific LNG by WorleyParsons, 
and more recently by ERM, have confirmed this statement with the identification of highly acidic soil 
and sediments (WorleyParsons 2010; ERM 2010).  There is only a small portion of the gas pipeline 
study area which traverses the ASS on Curtis Island.  This is located on intertidal flats and illustrated 
on Figure 3-4.  As mentioned above, this landform is likely to contain PASS within 0.5m of the ground 
surface. 

Typical characteristics of soils within the study area (as noted by Ross 2002, 2004 and 2005) are as 
follows: 

• Intertidal flats consist mainly of dark grey to dark greenish grey silty clays with a greyish brown 
surface horizon.  These profiles are nearly always saturated and are generally covered with 
mangroves.  They have the highest frequency of ASS occurrence with oxidisable sulfur levels 
up to 5.12%SPOS which can occur at or near the surface.  

• Supratidal flats consist mainly of a thin brown, structured, medium to heavy clay surface horizon 
overlying greyish brown clay subsoil with abundant pale yellow jarosite mottles or dark brown 
clays grading into dark yellowish brown structured clays with red and orange mottles.  A low pH 
is common.  The subsoils consist of a thin grey layer with jarosite overlying dark grey silty clay 
with organics which have a near neutral pH.  The PASS hazard of soils ranges from very low to 
extreme with an extreme rating common. 

• Extratidal flats consist of grey mottled medium to heavy clays, strongly acid at shallow depths 
with a thick layer of jarosite.  Angular chert gravels occur throughout the profile.  They typically 
have low levels of potential acidity and in some cases may contain negligible levels of oxidisable 
sulfur and are non-acid sulfate soils.  Where PASS layers occur, the acid sulfate hazard ranges 
from very low to extreme with a low rating common. 

• Deeper Pleistocene (pre-Holocene) subsoils are mottled olive grey heavy clay, moist and very 
firm.  These are generally not ASS. 

• Significant areas comprised already oxidised acidic soils with some unoxidised sulfides. 

• Surface gravel and iron segregations are soil features at narrow saltpans. 

• Soils were saturated with a high organic content. 

• All soils are likely to have a low load-bearing strength. 
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Figure 3-5 Kangaroo Island Wetlands ASS Hazard Mapping 
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Typical characteristics of PASS within the study area (as noted by Ross 2002, 2004 and 2005) are as 
follows: 

• PASS are dominant throughout the Kangaroo Island wetlands and are mostly associated with 
intertidal flats, but occur at depth within the supratidal salt flats.   

• PASS hazard within the intertidal flats ranges from very low to extreme with a very high rating 
common.  These dark grey to dark greenish grey sediments contain very high levels of organic 
carbon (>5%) and oxidisable sulfur (>2%). 

• Generally, sediment within tidal creeks consists of variable surface layers ranging from coarse 
sands to heavy clay.  The ASS located within these creeks has been rated from low to extreme. 

• Within Targinnie Creek, PASS have oxidisable acid levels ranging from 0.01% (low) to 9.4% 
(extreme).  Moderate to high acidity levels are common near the surface (within 0.5m).   

• Generally dark grey, grey or greenish grey silty clays with greyish brown surface horizon.  

• Significant organic content occurs throughout the profile. 

• PASS have a high potential for acid generation but may contain appreciable quantities of shells 
(carbonate material), so much that net acidity generation may become close to zero – that is, 
they are self neutralising enough such that no treatment would be required if disturbed. 

3.3.2 Australia Pacific LNG Investigations 

The most recent investigation of the Kangaroo Island wetlands and The Narrows was undertaken for 
Australia Pacific LNG by WorleyParsons.  This investigation was completed in accordance with the 
DERM advised sampling intensity of one location every 100m of linear disturbance with all samples 
collected and tested using the Chromium Suite analysis.  Laboratory analysis from this investigation 
indicated AASS were not present within the sub-tidal area, but at some locations within the first 1m, 
and in some cases, first 1.5m of the soil profile of intertidal and supratidal flats.  Laboratory results also 
indicated that all samples collected from the sub-tidal area and all very dark grey silty clay or sand 
collected within the Kangaroo Island wetlands (mudflats) were PASS.  This ranged from 0.02% to 
2.94% sulfur (S).  Sample points with no actual (AASS) or potential acidity (PASS) were collected from 
the extratidal flat (west of Targinnie Creek). 

This investigation concluded that based on the laboratory data alone and the proposed disturbance 
volume, most soils located within Kangaroo Island wetlands and the sub-tidal area (where there was 
insufficient acid neutralising capacity) will require an extra high level of treatment (i.e. in excess of 
25kg of lime per tonne of soil).  As a result, an ASS Management Plan (ASSMP) will be required as 
the proposed development has the potential to pose a significant risk to the environment through 
disturbance of AASS and PASS causing oxidisation of sulfides and therefore the generation of sulfuric 
acid. 
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3.3.3 GLNG Investigations 

The ASS assessment undertaken for GLNG (GeoCoastal 2009) incorporated sampling along the 
coastal fringe from Friend Point to approximately 1km north of Fisherman’s Landing.  This sampling 
involved the testing of samples from 13 borehole locations (#42 to #54) (refer Figure 3-4) and reported 
laboratory results for samples down to 3m below ground level (BGL).  Samples ranged in total actual 
acidity (TAA) from 0.01% to 0.32%S and potential acidity (Chromium Reducible Sulfur) from 0.01%S 
to 3.95%S (low to high).  Some surface and near surface colluvial and Pleistocene clays samples were 
also reported to have acid neutralising capacity which reduced the calculated liming rate. 

A separate study completed for GLNG as part of the GHD FEED geotechnical investigation 
summarised within the GLNG EIS Supplement E5 – Acid Sulfate Soils (URS 2009) noted an absence 
of actual acidity within most samples along the coast and minimal actual acidity in samples collected 
within the supratidal flats.  Of the samples submitted for laboratory analysis, significant levels of 
potential acidity were reported ranging from 0.57 to 2.42 %S with the highest levels reported for 
locations closest to the coastline  The locations tested for this study are also presented on Figure 3-4 
with the prefix ‘KI’.   

3.3.4 QCLNG Investigations 

An ASS investigation undertaken for the QCLNG project at Friend Point (refer Figure 3-4) reported a 
thin soft to firm silt/clay generally non-acidic capping layer overlying a highly organic dark grey silty 
clay to clay (generally 0.25-1.25m BGL) and a deeper layer of shelly silty clay.  Both deeper layers of 
silty clay were reported with potential acidity ranging from 0.2 to 2.0%S (ERM 2009).  Locations tested 
(29 total) were sampled at 200m intervals along the proposed disturbance route.  Field pH (pHF) tests 
ranged from slightly acidic to slightly alkaline, while the majority of pHFOX values were very strongly 
acidic (<4.5pH).  Of the samples submitted for laboratory analysis, it was reported that soils had 
limited acid neutralising capacity and would require very high to extremely high treatment.   

This investigation did not encounter the deeper Pleistocene soils discussed in the GLNG reports and 
concluded the disturbance of soils located in and around Friend Point will require the development of a 
stringent ASSMP.  It also concluded that treatment of these soils may be too costly or ineffective given 
the extreme liming rates required (ERM 2009).  

3.4 Terrestrial Soils 

The study area designated for the assessment of existing soil characteristics, potential impacts and 
mitigation measures for terrestrial soils is illustrated in Figure 3-6.  It extends north of the common 
pipeline corridor and to the southern tip of the GLNG pipeline stringing area.  To the west, the study 
area is bounded by Calliope River, Targinnie Road and Flinders Road and to the east by the interface 
between the mainland and the Kangaroo Island wetlands (commonly referred to as the mudflats).  The 
Kangaroo Island wetlands contain ASS. These are discussed separately in Sections 3.3 and 4.   

Following the crossing of The Narrows, the pipeline will emerge on Curtis Island at Laird Point.  Here 
the study area is bounded to the north and south by the common gas pipeline corridor, to the west by 
Port Curtis and to the east by a valley (refer Figure 3-6). 

The existing soil environment within the study area has been summarised from a technical study 
carried out by WorleyParsons (WorleyParsons 2010).  An extract of this information is provided in 
Table 3-5. 
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The mainland soil types are variable and include Sodosols, Chromosols, Kurosols, Kandosols and 
Tenosols.  The technical study identified these soils as having a predominantly low erosion potential, 
due primarily to the low sloping terrain.   

Within the Curtis Island study area (i.e. Laird Point), there are two main soil types found which include 
Sodosols, located within the coastal region, and Rudosols which make up the majority of the inland 
area.  The erosion potential within the study area at Laird Point was rated as high on the slopes of low 
rounded hills.  The gently undulating flats on Curtis Island were rated as having a low erosion 
potential.  

The mainland portion of the study area is classified mainly as Class C1 Good Quality Agricultural Land 
(GQAL) (i.e. lands suitable for improved pasture), while the Curtis Island portion of the study area is 
Class C3 (i.e. not GQAL).  

The erosion potential categories presented in Table 3-5 for each soil unit/grouping have been 
determined based on soil texture and physical and chemical properties and site specific factors such 
as land slope and topographical location, potential rainfall intensity, surface condition and vegetation 
cover. 
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Table 3-5 Terrain Units Summary  

General 
Location 

Soil  
Unit/Grouping 

Geology Landform Soil Topsoil 
Stripping 
depth (m) 

Erosion 
Potential 

GQAL 

2a/2c Alluvium and 
colluvium 

Gently undulating rises and 
plains on sedimentary rocks 

Texture contrast soils (Chromosols/ Sodosols and Kurosols).  Alluvial – 
predominantly moderately deep to deep/Texture contrast soils 
(Chromosols/ Sodosols and Kurosols).  Shallow mainly loamy surface 
(acidic or alkaline). 

 

<0.1 to <0.6 Low  to 
Moderate 

C1 

3a Quaternary 
Alluvium 

Alluvial fans and lower 
colluvial slopes of the 
coastal hills 

Red/yellow earths (Kandosols/Tenosols).  Shallow earths – derived 
from sediments 

<0.1 Low C1 

3c Sedimentary 
Rock 

Steep to rolling hills with 
long footslopes on steeply 
dipping sedimentary rocks 

Red/yellow earths (Kandosols/Tenosols).  Shallow/ deep earths derived 
from mixed sources 

<0.1 Low C1 

M
ai

nl
an

d 

2c/3a Sedimentary 
Rock 

Undulating footslopes and 
rises and gently undulating 
fans below rolling hills 

Texture contrast soils (Chromosols/ Sodosols and Kurosols).  Shallow 
mainly loamy surface (acidic or alkaline)/Red/yellow earths 
(Kandosols/Tenosols).  Shallow earths – derived from sediments 

<0.1 – 0.3 Moderate 
to severe 

C1 

Group 3a  Wandilla 
Formation 

Sodosols derived from the Wandilla Formation and comprising gravely 
texture contrast soils located mainly at the western low round hills. 

<0.2 High C3 

C
ur

tis
 Is

la
nd

 

Group 5a  Wandilla 
Formation 

Level to undulating terrain 
rising to steeply graded low 
round hills. 

Rudosols derived from the Wandilla Formation and comprising 
unconsolidated material located at the eastern low rounded hills and 
gently undulating flats. 

<0.2 Medium C3 
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3.5 Marine Ecology and Water Quality 

This section focuses on the marine habitats and water quality issues.  Marine turtles and marine 
mammals are discussed in Section 3.2. 

3.5.1 Marine Ecology 

The local coastal and marine environment falls within the Northeast Province Integrated Marine and 
Coastal Regionalisation of Australia (IMCRA) bioregion (40) (Commonwealth of Australia 2006), which 
is rich in biological diversity and habitats.  This bioregion is located in the southern Coral Sea and is 
defined by numerous coral reefs and banks of the Great Barrier Reef.  The project includes the 
crossing through the Kangaroo Island intertidal wetlands and The Narrows, all located within the 
GBRWHA and adjacent to the Queensland Great Barrier Reef Coast Marine Park to the north.  The 
Narrows, north of the Great Barrier Reef Coast Marine Park boundary, is in a near pristine state and is 
listed on the Australian Heritage Commission Register of National Estate (QEPA 2003) and zoned as 
a habitat protection zone.  There are no Ramsar sites or declared fish habitat within or close to the 
project area.  Laird Point is within the Curtis Island Nationally Important Wetland (QLD021).   

Habitat types within the Kangaroo Island wetlands include saline coastal flats, mangrove forest, 
intertidal sand and mud flats, seagrass meadows and open marine and estuarine waters.  Seagrass 
meadows, mangrove and saltmarsh areas are the primary environmental features of interest in the 
vicinity of the proposed pipeline crossing.  These communities significantly contribute to the high 
primary productivity of estuarine areas and also provide habitat, food and shelter for marine fauna 
(Halliday and Young 1996; Thomas and Connolly 2001; Heck et al. 2003).  The study area is also 
characterised by rocky intertidal and shallow sub-tidal environments which are important foraging 
areas for various fish species, while man made structures such as jetties and seawalls provide 
additional hard substrata within the Port Curtis region.  Extensive unvegetated intertidal banks around 
Laird Point and Friend Point also provide foraging opportunities for fish at high tide and shorebirds at 
low tide.   

The area is relatively pristine but supports shipping and port movement, and recreational and 
commercial fishing (principally line, net and mud crab fisheries).  Shipping can account for the nine 
introduced marine species present in Port Curtis consisting of four bryozoans (Amathia distans, 
Bugula neritina, Cryptosula pallasiana and Watersporia subtorquata), two ascidians (Botrylloides 
leachi and Styela plicata), one isopod crustacean (Paracerceis sculpta), one hydrozoan (Obelia 
longissima) and one dinoflagellate (Alexandrium sp.).  These species have successfully colonised 
ports within Australia and worldwide and are unlikely to have significant impact on native 
assemblages. 

3.5.1.1 Mangroves 

Mangroves provide important habitat for fish, prawns, crabs and birds, and stabilise shorelines, reduce 
wave and wind energy against shorelines and thus protect inland structures, and support coastal 
fisheries through the provision of habitat and food sources.  Many fish and prawn species that are 
usually found offshore inhabit mangrove areas during part of their life cycle.  The dense mangal roots 
provide shade and shelter for juvenile fish and shrimp species that use the mangroves as nursery 
areas.   
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Mangroves also play an important role in preventing coastal erosion.  By reducing current speed and 
trapping sediments, the tangled roots, pneumatophores and trunks of the mangroves help to reduce 
siltation in adjacent marine habitats.   

Fourteen species of mangrove are reported from the Port Curtis region, with red mangrove 
(Rhizophora stylosa), grey mangrove (Avicennia marina) and yellow mangrove (Ceriops tagal) 
generally of greatest abundance.  In spite of an estimated loss of 40% of mangrove areas within the 
Port Curtis region between 1941 and 1999 (Duke et al. 2003), the broader Gladstone region has 
around 203km2 of mangroves.  The area of mangroves within 10 km radius from Laird Point is about 
3090 ha.  The red mangrove is the dominant species at Laird Point, and is often associated with grey 
mangrove and black mangrove (Lumnitzera racemosa) in this area. 

3.5.1.2 Seagrass 

Seagrass meadows provide valuable nursery habitat for commercial and recreational fisheries species 
and are an important food source for marine turtles and dugongs (Taylor et al. 2007).  The Gladstone 
region contains significant areas of high value seagrass including extensive meadows of species 
important for dugong as well as high fisheries value nursery meadows.  In 2002, 129 individual 
seagrass meadows (including 12 subtidal meadows) covering an area of approximately 7,000 ha were 
identified in the baseline survey (Rasheed et al. 2003).    

The subtidal meadows were adjacent to sand and mud banks (<4m below MSL) and generally small in 
extent and dominated by Halophila species.  Zostera capricorni dominate the intertidal seagrass 
meadows in the area.  Mixed species meadows of Halophila ovalis and Zostera capricorni were often 
recorded in patches on the sand and mud banks (Rasheed et al. 2003).  Estuarine seagrass areas 
tend to be in intertidal areas and on the large sand/mud banks in sheltered areas of the estuaries 
(McKenzie 2006).  Around 20% of the intertidal (7,246ha) and subtidal (6,332ha) seabed of Port Curtis 
is covered by seagrass, although this is considered an overestimate due to the high seasonal variation 
observed at this location (Connolly et al. 2006).  Seagrass abundance is generally higher in the late 
dry (spring) and lower in the late monsoon season (McKenzie 2006). 

Rasheed et al. (2003) recorded extensive areas of seagrass communities in the 2002 baseline survey 
along the coastal areas from The Narrows to Rodds Bay in the intertidal to subtidal habitats (<5m 
below mean sea level (MSL)).  In these areas, seagrasses were recorded on most of the shallow sand 
and mud banks but rarely extended into the subtidal areas of the edge of the banks (Rasheed et al. 
2003.   

Annual monitoring has revealed spatial variations in meadow boundaries and temporal variations in 
biomass, community structure and species dominance in Port Curtis (Rasheed et al. 2008).  Increases 
in biomass were accompanied by an increase in the proportion of Zostera capricorni.  Increases in 
area and biomass are attributed to local climatic factors that reduce thermal stress and desiccation 
including exposure at low tide and periods of increased rainfall, decreased monthly air temperatures, 
solar irradiation, hours of daytime exposure and freshwater flows (Rasheed et al. 2008).  Chartrand et 
al. (2009) attributed a decrease in biomass in 2008 to high rainfall and high river flow.  These climatic 
conditions had an adverse effect on the subtidal meadows, which declined in area and biomass, but 
they subsequently recovered with the biomass increasing to its highest recorded level.  The area also 
increased, however not to its original extent.   
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The following six species of seagrass have been identified within the Gladstone Port Limits and Rodds 
Bay (Rasheed et al. 2008): 

• Halodule uninervis 

• Halophila decipiens 

• Halophila minor 

• Halophila ovalis 

• Halophila spinulosa 

• Zostera capricorni. 

3.5

3.5

.1.3 Rocky Habitats 

Intertidal rocky shores with significant oyster cover, and in particular the oyster borer (Morula 
marginalba), occur in a number of locations in the Port Curtis region.  The main intertidal rocky habitat, 
with a moderate sloping rocky shoreline and oyster encrusted rocks between the mid to low tide levels, 
occurs in the vicinity of the proposed pipeline crossing, approximately 0.5km south of Laird Point (URS 
2009).   

In the deep channel area near Graham Creek and Fisherman’s Landing, Rasheed et al (2003) 
identified rubble reef areas with medium density cover (>15% of the area surveyed) of bivalves, 
ascidians, bryozoans and hard corals.  A well developed area of soft coral and sponge reef habitat (up 
to 70% live cover) is present near Hamilton Point (URS 2010). 

.1.4 Subtidal Infauna 

Survey work at the pipeline crossing between Friend Point and Laird Point, undertaken as part of the 
GLNG EIS (URS 2009), indicate that the benthic environment is primarily comprised of coarse sand 
with a high proportion of shell.  Live cover was very low, with soft corals and zoanthids the most 
common species encountered while sea whips, sea fans and sponges were less common.   

Common species identified in surveys of Port Curtis by Currie and Small (2005, 2006) and Alquezar 
(2008) include the ascidian Ascidia sydneiensis and additional bivalve species (Carditella torresi, 
Corbula tunicata, Mimachlamys gloriosa, Leionuculana superba, Mactra abbreviata and Placamen 
tiara), the ascidian (Ascidiacea sp.), the polychaete worm (Eunice vittata) and the caridean shrimp 
(Alpheus sp.).  These surveys show that local assemblages are dominated by filter feeders, the most 
abundant species being the bivalve mollusc Carditella torresi.   

The overall percentage cover of marine species was low and much lower compared to equivalent 
habitat at Hamilton Point. Species richness and abundance is lowest on fine muddy substrates in 
intertidal areas and greatest in coarse sandy sediments found in the deeper channels of the estuary.  
The temporal variation in the abundance of macrobenthic infaunal assemblages is positively correlated 
with regional rainfall and freshwater inflow. 

In the vicinity of the proposed pipeline crossing, close to Laird Point, Currie and Small (2006) recorded 
a low density macrobenthic infaunal assemblage dominated by the deposit feeding bivalve 
Leionuculana superba and the predatory polychaetes Eunice species 1, Nephtys species 1 and 
Leanira sp 1. 
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3.5

3.5

.1.5 Plankton 

Phytoplankton concentrations are measured by assessing the concentration of chlorophyll a in the 
water column. Chlorophyll a is phytoplankton's principal photosynthetic pigment. Chlorophyll a was 
sampled as part of the baseline monitoring program for the GLNG project (discussed in Water Quality 
Section).  Results had a median value of <1, a maximum of 6 and exceeded the QWQG (2006) 
guideline levels (4) for chlorophyll and the ANZECC/ARMCANZ (2000) guideline levels (1.4) 13 times.  
Very little is known about plankton assemblages in Port Curtis. 

.1.6 Fisheries 

Near shore fish assemblages in the Port Curtis region are diverse and productive, supporting 
regionally important commercial and recreational fisheries.  Saltmarsh, mangrove and seagrass 
habitats are generally recognised as important contributors to production of local fisheries resources.  
Many local fishery species use these habitats as nurseries (e.g. mud crabs, yellowfin bream and 
prawns) and as refuge areas from predators, and as shelter from physical disturbance.  Seaward 
fringes of Australian mangroves have been calculated to contribute around 20 to 290 kg of fish per 
mangrove hectare and 450 to 1000 kg of prawns per mangrove hectare per year (Blaber 2002; 
Robertson and Blaber 1993).  Mazumder et al. (2005) estimated saltmarsh contributed around 6 kg of 
fish per hectare.  Whilst the actual contributions of mangroves and saltmarsh areas to fish production 
are likely to be positive, they are also likely to vary with space and time.   

Net and mud crab fisheries are the principal commercial fisheries in the Port Curtis area, although 
beam trawling is also permitted for relevant endorsement holders.  Most of the commercial mud crab 
fishery is concentrated in The Narrows and the associated tributary creeks (for example Graham 
Creek, D.McPhee pers. obs).  By catch weight and value, the key target species in the net fishery 
include various species of shark, blue threadfin salmon, mullet, barramundi and grey mackerel.  
Additionally, a small net fishery exists for bait fish targets (e.g. garfish and mullet) using ring nets.  The 
beam trawl fishery targets various species of prawns with banana prawns, school prawns and 
greasyback prawns comprising most of the catch. 

Recreational fishers in Port Curtis target mostly whiting, mullet and yellowfin bream.  Mud crabbing is 
popular, particularly in Graham Creek.  

3.5.2 Water Quality 

Water quality within the region is dominated by estuarine influences that account for a lower pH and 
higher turbidity at The Narrows compared to other zones within the Port Curtis harbour (BMT WBM 
2009).  Total phosphorus is elevated as it is within all other zones in the Harbour.  Cobalt and 
manganese in Diffusive Gradient in Thin Films (DGT) is also elevated around The Narrows but this is 
not unusual for upper estuaries in Port Curtis.  Elevated aluminium in DGT is attributed to a couple of 
high anomalous readings.  Bioaccumulation of copper and zinc in oysters is higher in The Narrows 
than in reference zones, but lower than Inner Harbour zones (Storey et al. 2007). 

Water quality in the study area was assessed by investigating the environmental values in and around 
Port Curtis, the applicable water quality guidelines and the existing water quality conditions described 
in the literature.  In general all physical parameters (temperature, electrical conductivity, pH, DO, 
turbidity, ORP) were homogenously distributed throughout the water column, indicating a vertically 
well mixed environment (Table 3-6). 
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Turbidity varies over short time scales so it is difficult to draw conclusions from the monthly 
measurements, however the in situ dry season turbidity measurement ranged up to approximately 30 
NTU, which is much higher than the QWQG (2006) turbidity guideline value (6 NTU) for an enclosed 
coastal area of the Central Coast Region.  There were no significant rainfall events within several 
weeks of the turbidity measurements.  Turbidity measurements across the sites were generally below 
the upper ANZECC/ARMCANZ (2000) guideline range (20 NTU) for Australian estuarine and marine 
waters.  

Table 3-6 Physical Parameters 

 Chlorophyll a 

Electrical 
Conductivity 

(µs/cm) pH 
TDS 

(mg/L) TSS (mg/L) 
Total Number of Samples 48 48 48 48 48 

Number Above LoR 23 48 48 48 47 

Maximum Value 6 72,400 8.27 49,400 110 

Median Value (inc. results < 
LoR) <1 51,000 8.045 42,250 18 

QWQG (2006) Guideline Level 4 - 8.0 - 8.4 - 15 

Number Above QWQG 8 - 12 - 28 

ANZECC (2000) Guideline 
Level 1.4 - 8.0 - 8.4 - - 

Number Above ANZECC 
Guideline 13 - 12 - - 

Except for cadmium, all dissolved metal concentrations were below the relevant trigger values.  
Cadmium exceeded its trigger during the May sampling event at two sampling stations (Table 3-7). 

Table 3-7 Dissolved Metals 
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Total Number of Samples 48 48 48 48 48 48 48 48 48 48 48 

Number Above LoR 9 48 48 3 1 7 7 41 18 1 44 

Maximum Vale 210 1.9 13 2.7 2.9 1 12 11 1.2 0.1 3.6 

Median Value (inc. results < 
LoR) <10 1 8 <0.2 <0.5 <1 <5 2.15 <0.5 <0.1 1.3 

ANZECC (2000) Guideline Level - - - 0.7 27.4/ 
4.4* 1.3 - - 7 1.4 100 

Number Above ANZECC 
Guideline       2 0 0     0 0 0 

* Trigger Values for Chromium (III) and Chromium (IV) respectively        
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Ammonia concentrations exceeded the QWQG (2006) guideline levels for 10 sampling events and the 
ANZECC/ARMCANZ (2000) guidelines for six sampling events.  Total Oxidised Nitrogen exceeded the 
QWQG (2006) guidelines for 28 sampling events but was always below the ANZECC/ARMCANZ 
(2000) guideline levels.  Total Nitrogen samples exceeded the QWQG (2006) guidelines on two 
occasions and the ANZECC/ARMCANZ guideline levels on 37 events. TKN also exceeded the QWQG 
(2006) guidelines on two occasions but was always below the ANZECC/ARMCANZ guideline levels 
(Table 3-8). 

Table 3-8 Nutrients 
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Total Number of Samples Number 
Above LoR Maximum Value 

48 48 48 43 48 48 48 48 

Number Above LoR 29 40 1 36 44 44 37 18 

Maximum Value 0.019 0.014 0.002 0.014 1.88 1.88 0.008 0.014 

Median Value (inc. results < LoR) 0.006 0.004 <0.002 0.004 0.13 0.135 0.002 <0.005 

QWQG (2006) Guideline Level 
Number Above QWQG 

0.008 - - 0.003 0.18 0.2 0.008 0.025 

Number Above QWQG Guidelines 10 - - 28 2 2 0 0 

ANZECC (2000) Guideline Level 0.01 - - - - 0.1 0.005 0.015 

Number Above ANZECC Guideline 6 - - - - 37 6 0 

With the exception of metolachlor (a chlorocetanilide herbicide) all of the nine herbicide species were 
below the limit of reporting.  None of the samples for Organochlorine Pesticides at any of the sites 
exceeded the limits of reporting.  In summary, the Nitrgoen species (TKN, TN, NHx, TON, FRP), 
Chlorophyll, pH, the organo-phosphorous pesticide chlorpyrifos, the herbicide metoachlor and 
cadmium were all above or approaching guideline values.  
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3.6 Terrestrial Flora and Fauna 

3.6.1 Flora 

3.6.1.1 Ecological and Vegetation Communities 

Ground truthing exercises to confirm the extent and distribution of regional ecosystems (REs) defined 
under the Queensland Vegetation Management Act 1999 (VMA) along the proposed Australia Pacific 
LNG pipeline were undertaken by WorleyParsons’ ecologists in May 2010 in accordance with the 
Queensland Herbarium methodology.  Generally, the extent and distribution of REs along the Australia 
Pacific LNG pipeline are consistent with current DERM mapping (DERM have mapped the extent of 
these REs along the other proposed pipelines and to the west and south of the pipeline investigation 
area).  Figure 3-7 shows the extent and distribution of mapped REs and high value regrowth 
vegetation in the greater area. 

Pipeline Investigation Area 

Dense mangrove shrublands (RE 12.1.3) line the western coastline of Curtis Island at the proposed 
pipe stringing and laydown areas whilst the Kangaroo Island wetlands are characterised by a network 
of mangrove (REs 11.1.4a, 11.1.4c and 11.1.4d) and saltpan communities (RE 11.1.2a).  The 
proposed land bridge area is well vegetated with a mosaic of eucalypt communities (REs 11.3.26, 
11.3.4, 11.11.15a).  High Value Regrowth vegetation as defined under the Queensland Vegetation 
Management and Other Legislation Amendment Bill 2009 is also present. 

Remnant vegetation within the investigation area is generally in good condition with vegetation in the 
intertidal area considered ‘least concern’ under the VMA and vegetation at the land bridge site 
considered to contain ‘of concern’ RE under the VMA.  Remnant vegetation within the pipeline 
investigation area is not analogous with any threatened ecological community listed under the EPBC 
Act. 

Ancillary Infrastructure Area 

The closest vegetation considered analogous with a threatened ecological community listed under the 
EPBC Act is a large (55ha) patch of “Semi-evergreen vine thickets of the Brigalow Belt (North and 
South) and Nandewar Bioregions” (SEVT) located 1.7km to the west of the proposed stockpile location 
and welding and stringing yard.  It is not expected that this community will be affected by the proposed 
Ancillary Infrastructure Areas. 

HDD Infrastructure 

Infrastructure for the proposed HDD options include a drill exit pad in saltpan habitat west of Humpy 
Creek and a drill entry pad in saltpan and mangal habitat to the east of Targinnie Creek.  Disturbance 
footprints will be 40 x 50 m for each of the two drill pads.  A pipe stringing area (approximately 1,500 x 
100m) extends west from the exit pad.  The drill pads are proposed to be located within saltpan (RE 
11.1.2a) and mangal habitat (RE 11.1.4d).  The proposed pipe stringing area is proposed to be 
located within a mosaic of eucalypt communities (REs 11.3.26, 11.3.4, 11.11.15a) extending west from 
the edge of the intertidal vegetation. 
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3.6.1.2 Wetlands and Riparian Areas 

Pipeline Investigation Area 

The Kangaroo Island intertidal area and western coastline of Curtis Island are mapped as part of two 
wetlands of national significance on the Directory of Important Wetlands, i.e. as part of The Narrows 
and Port Curtis wetland areas respectively.  These areas, along with tributaries of Targinnie Creek, are 
also mapped as Wetland Management Areas under DERM’s Referable Wetlands. 

Ancillary Infrastructure Area 

Ancillary infrastructure associated with pipeline construction (i.e. workpads) would be located within 
the Kangaroo Island wetlands, and therefore within The Narrows wetland area. Although the exact 
locations of infrastructure associated with the pipelines are unknown, it is expected that they will also 
require clearing in this intertidal area and there is a potential for this infrastructure to be located within 
or adjacent to major waterways such as Targinnie Creek. 

HDD Infrastructure 

The HDD entry and exit pads are both located within the Kangaroo Island intertidal wetlands. 
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3.6.1.3 Threatened Flora Species 

Twelve threatened flora species were identified from the wider study area including one listed under 
the EPBC Act only, five listed under the NC Act only and seven listed under both.  Of these, three are 
also considered ‘Back on Track’ species. The small leaved denhamia is considered an incorrect record 
for this distribution area and as such has been omitted from this assessment (Dot Lim, Senior 
Conservation Officer, DERM, pers. comm., 02/07/2010). Table 3-9 outlines all threatened flora species 
(excluding the small leaved denhamia) identified as occurring or potentially occurring in the wider 
study area including their current status and habitat preferences. 

Pipeline Investigation Area 

Mangrove and eucalypt communities on both the mainland and Curtis Island may provide habitat value 
to the quassia; however, no threatened flora species were recorded in the pipeline investigation area 
during the survey efforts associated with the four pipelines and there are no historical records of these 
species occurring on or directly adjacent to the site.  As such, any habitat present in the pipeline 
investigation area is not considered essential to the long term viability of these species. 

Ancillary Infrastructure Area 

Eucalypt woodland and forest communities in the west of the pipeline investigation area may provide 
habitat value to the quassia, Marlborough blue zamia palm and large-fruited zamia palm, whilst SEVT 
communities west of the stockpile location may support the three-leaved bosistoa, wedge-leaf 
tuckeroo, sessile-leaved actephila, scarlet fuchsia, grease nut and quassia as well as the miniature 
moss-orchid if hoop pines are present.  These species are known to occur at Mount Larcom, 
approximately 3km south-west of the proposed stockpile and stringing yard.  In addition, one near 
threatened flora species, the smooth-barked bonewood (Macropteranthes leiocaulis), was recorded 
approximately 2km south of Targinie Road durings field surveys for the APLNG supplementary EIS. 
Although there are no records proximate to the ancillary infrastructure area, there is potential for these 
species to occur to the west of the ancillary infrastructure area and for these areas to form significant 
habitat for these species given their proximity to existing populations. 

HDD Infrastructure 

The HDD entry and exit pads are proposed to be located in saltpan habitat which is not likely to 
constitute habitat for any threatened flora species.  Eucalypt woodland and forest communities on 
Curtis Island and in the mainland pipe stringing area may provide potential habitat for the quassia, 
Marlborough blue zamia palm and large-fruited zamia palm. These species were not recorded during 
flora surveys conducted on Curtis Island for the APLNG EIS, nor during surveys in the vicinity of the 
pipe stringing area for the Supplementary EIS. However, these locations were not targeted for survey 
during these assessments. 
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Table 3-9 Threatened Flora Species Identified from the Wider Study Area 

Botanical Name* 
Common Name 

Family Name 
Status^ Preferred Habitat 

Cycas megacarpa 1, 2, 3 

large fruited zamia palm 
Cycadaceae 

E1  
(E2, CR) 

Spotted gum – ironbark woodlands and open woodlands on 
rocky substrates, ironstone and mudstone and rarely alluvium at 
40 – 680 m altitude in the Bouldercombe-Woolooga region of SE 
QLD (Queensland Herbarium 2007). 

Cycas ophiolitica 1 

Marlborough blue zamia palm 
Cycadaceae 

E1  
(E2, CR) 

Corymbia woodlands on serpentinite substrates, mudstone and 
alluvial loams to 80 – 400 m altitude in the Marlborough – 
Rockhampton region of CE QLD (Queensland Herbarium 2007). 

Cupaniopsis shirleyana 1, 2, 3 

wedge leaf tuckeroo 
Sapindaceae 

V1 
(V2,  H) 

Dry rainforests and scrubby urbanised areas on moderate to very 
steep slopes, screeslope gullies and rocky stream channels at 60 
– 550 m altitude in SE QLD (TSSC 2009). 

Parsonsia larcomensis1, 2 

Mount Larcom monkey rope 
Apocynaceae 

V1 
(V2) 

Open heathlands/shrublands at or near the summits of mountain 
peaks on cliffs or among outcrops of acid volcanic rocks and 
serpentinite and in shallow, loamy soils at 350 – 750 m altitude in 
the Rockhampton – Mount Perry region of C QLD (DNR 1999). 

Quassia bidwillii1, 2 

quassia 
Simaroubaceae 

V1 
(V2) 

Lowland rainforests, margins and occasionally open forests, 
woodlands and mangroves in lithosols, skeletal soils, loamy 
sands and sandy soils to 1 – 617 m altitude in coastal regions 
(DNR 1999). 

Bulbophyllum globuliforme 1 

miniature moss orchid 
Orchidaceae 

V1 
(NT2) 

Epiphyte restricted to hoop pine (Araucaria cunninghamii) trees 
in coastal ranges in SE QLD and NE NSW at 500 – 800 m 
altitude (DNR 1999). 

Bosistoa transversa1, 2, 3 

three leaved bosistoa 
Rutaceae 

V1 Lowland rainforests of coastal regions in SE QLD and NE NSW 
to 300 m altitude (DEWHA 2010). 

Actephilla sessilifolia 2 

sessile leaved actephila 
Phyllanthaceae 

(NT2)# Notophyll and microphyll vine forests or vine thickets of the 
Bowling Green Bay-Mount Larcom area in coastal C QLD and in 
red, talus or granite soils at 30 – 320 m altitude (DNR 1999). 

Graptophyllum excelsum 2 

scarlet fuchsia  
Acanthaceae 

(NT2) Semi-evergreen vine thickets in soil pockets among rocks and in 
rock crevices on quite steep, rough, rocky, eroded hillsides in 
coastal regions of CE and NE QLD (DNR 1999). 

Hernandia bivalvis2 

grease nut 
Hernandiaceae 

(NT2) Rainforests, vine thickets and microphyll vine forests to 620 m 
altitude on coastal ranges on rock pavements and outcrops in 
shallow soils in SE QLD (DNR 1999). 

Macropteranthes fitzalanii2 

northern bonewood 
Combretaceae 

(NT2)# Coastal notophyll vine forests, microphyll vine forests and littoral 
rainforests) in poor soils on rocky outcrops in E QLD, from 
Rockhampton to Proserpine (DNR 1999). 

Macropteranthes leiocaulis 2 

smooth barked bonewood 
Combretaceae 

(NT2) Deciduous vine thickets, semi-evergreen vine thickets and 
araucarian microphyll vine forests and occasionally forest and 
woodland habitats in red euchrozems (red, strongly structured 
clay soils) or sandstone talus in E QLD (DNR 1999).  Recorded 
on proposed stockpile location during Australia Pacific LNG EIS 
field surveys. 

*Source: 1 = DEWHA Protected Matters Search Tool, 2 = QLD DERM Wildlife Online Search, 3 = Previous 
Studies.   

^Status: EPBC Act: E1 = Endangered, V1 = Vulnerable. Status: NC Act: (in brackets):  E2 = 
Endangered, V2 = Vulnerable, NT2 = Near Threatened, CR = Back on Track Species (Critical), H = Back on 
Track Species (High), # = status is currently under review. 
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3.6.1.4 Regionally Significant Flora Species 

Seven regionally significant species were identified from the wider study area including two species 
listed as non-EVR7 priority taxa in the south east Queensland bioregion and five species identified on 
the Commonwealth Scientific and Industrial Research Organisation (CSIRO) Rare or Threatened 
Australian Plants (ROTAP) list as threatened or poorly known.  Three of these ROTAP species were 
previously considered threatened under the NC Act but have since been delisted.  As their inclusion 
on the ROTAP list has been based on this designation, they have been excluded from this 
assessment.  These species include the large-leaf chainfruit (Alyxia magnifolia), rock whitewood 
(Atalaya calcicola) and veiny whitewood (Atalaya rigida). 

Table 3-10 outlines the four species considered regionally significant including their current 
conservation status, known distribution and preferred habitat.  

Table 3-10 Regionally Significant Flora Species Identified from the Wider Study Area 

Botanical Name* 
Common Name 

Family Name 
Status^ Preferred Habitat 

Dissiliaria muelleri  
Mueller’s redheart 
Picrodendraceae 

NPT Dry rainforests of CE QLD, from Mount Larcom to Gladstone 
(Forster 1997). 

Graptophyllum spinigerum 
native fuchsia 
Acanthaceae 

NPT Dry and subtropical rainforests in coastal regions of QLD (Barker 
1996). 

Parsonsia paulforsteri 
narrow-leaved silkpod 
Apocynaceae 

1K Vine thickets and rainforest/gallery forests on river terraces and 
hillslopes and occasionally in eucalypt/paperbark woodlands in the 
coastal region of S QLD (Williams 1996). 

Cheilanthes nuduiscula  
lip fern 
Adiantaceae 

3K Steep, rocky, exposed hillsides and in crevices of rocks or cliffs, 
often near creeks and gorges in coastal areas of E QLD (Flora of 
Australia 1998). 

*All regionally significant species have been identified by the QLD DERM Wildlife Online Search. ^Status: (SEQ North 

Bioregion): NPT = Non-EVR Priority Taxon; (ROTAP): 1 = Known by one collection only, 3 = geographic range in Australia is 

more than 100 km, K = poorly known,  

Pipeline Investigation Area 

The pipeline investigation area does not support suitable habitat for any regionally significant species 
identified from the wider study area and no regionally significant species have been recorded on site 
(during pipeline survey efforts or historically). 

                                                      
7 EVR = Endangered, vulnerable and rare 
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Ancillary Infrastructure Area 

Ancillary infrastructure associated with the co-located and Australia Pacific LNG stand alone pipelines 
is located outside of potential habitat areas for regionally significant flora species known or potentially 
occurring in the wider study area.  Suitable habitat is located near the proposed stockpile area for 
three of these species including Mueller’s redheart, native fuchsia and narrow-leaved silkpod in 
association with semi-evergreen vine thickets.   

3.6.1.5 Flora Species of Other Conservation Significance 

Marine plants protected under the Queensland Fisheries Act 1994 are present in the intertidal areas of 
the study area and include mangroves, saltmarsh species, salt couch, paperbarks and seagrasses. 

3.6.2 Terrestrial Fauna 

3.6.2.1 Threatened Terrestrial Fauna Species 

Desktop assessment identified 29 listed threatened fauna species previously recorded from the wider 
study area, or with geographic ranges that overlap the wider study area (5 reptiles, 18 birds and 6 
mammals). Of these species, 12 are listed under both the EPBC Act and NC Act, while three are listed 
under the EPBC Act only and 14 are listed under the NC Act only.  Appendix 3 (App Table 1) lists 
these threatened fauna species, together with their preferred habitat and an indication of the likelihood 
they may be present within the study area. Based on the desktop review of habitat preference, 21 of 
these 29 listed threatened species could potentially utilise habitats within the Study Area. Of these, 
seven species have been recently recorded on or close to The Narrows crossing during surveys of 
The Narrows and Curtis Island Industrial Precinct for the various LNG projects:  

• Glossy Black Cockatoo (Calyptorhynchus lathami) 

• Beach Stone-curlew (Esacus magnirostris) 

• Squatter Pigeon (Geophaps scripta scripta) 

• Sooty Oystercatcher (Haematopus fuliginosus) 

• Powerful Owl (Ninox strenua) 

• Eastern Curlew (Numenius madagascariensis)  

• Little Tern (Sternula albifrons).  

DERM has recently developed the Back on Track species prioritisation framework to identify priority 
flora and fauna species for management and recovery (DERM 2008). The majority of fauna species 
identified as Critical or High priority under the Back on Track framework are also listed threatened 
fauna. However, two species identified as High priority and as likely to be present within the study area 
(Rusty Monitor Varanus semiremex and Yellow-bellied Glider Petaurus australis australis) are not 
listed under either the EPBC Act or NC Act. These species have been included as threatened fauna in 
this assessment. 
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3.6.2.2 EPBC Act Listed Migratory Fauna Species (Terrestrial) 

Desktop assessment of databases and previous studies identified 46 species listed under the EPBC 
Act as migratory species previously recorded from the wider study area, or with geographic ranges 
that overlap the wider study area (1 reptile, 45 birds). These comprise bird species listed under the 
Japan Australia Migratory Bird Agreement (JAMBA), China Australia Migratory Bird Agreement 
(CAMBA), Republic of Korea Australia Migratory Bird Agreement (ROKAMBA) and the Bonn 
Convention on the Conservation of Migratory Species.   

These species are listed in Table 3-3 together with their preferred habitat and an indication of the 
likelihood they may be present within the study area.  Based on the desktop review of habitat 
preference, 40 of these 46 listed migratory species could potentially utilise habitats within the study 
area. Of these, 24 listed migratory species have been recently recorded on or close to The Narrows 
crossing during surveys of The Narrows and Curtis Island Industrial Precinct for the various LNG 
projects (Table 3-3). 

The Curtis Coast Regional Coastal Management Plan (EPA 2003) identified major shorebird feeding 
grounds and roost sites within the greater Port Curtis area. Tidal mudflats immediately east of the 
Kangaroo Island intertidal wetlands, extending south from Friend Point, were identified as a major 
shorebird feeding ground (Figure 3-2).  All of the proposed pipelines would transect this shorebird 
roosting and feeding areas. 

3.6.2.3 Important Habitat for Migratory Shorebirds 

A major shorebird roost site was identified by EPA (2003) on Friend Point (Figure 3-2). This high tide 
roost was also identified during targeted bird surveys conducted in early and late 2009 for the QCLNG 
EIS and supplementary EIS (Sandpiper 2009a, 2009b) and was occupied by considerable numbers of 
shorebirds during each survey. All four single alignments, as well as the co-located option alignment, 
pass through or very close to this major shorebird roost.  In addition, two roosts identified on the 
saltpan are utilised by shorebirds during spring high tides. Both of these spring tide roosts are on or 
very close to the co-located alignment (Sandpiper 2009a: Figure 6b).  Further details are provided in 
section 3.2.4.1. 

3.6.2.4 Terrestrial Fauna Habitats 

Four different broad terrestrial faunal habitats were identified as present within the study area, based 
on categorisation of REs into habitats.  These are described in Table 3-11 along with the REs they 
correspond to.  In addition to these four terrestrial fauna habitats, a large patch of SEVT habitat lies 
approximately 1.7km to the west of the proposed stockpile and stringing area south of Targinie Road. 
None of the proposed infrastructure will disturb this habitat.   
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Table 3-11 Faunal habitats within the study area 

Habitat RE Description 

Mangroves 11.1.4a 
11.1.4c 
11.1.4d 
12.1.3 

Mangrove shrubland to forest on marine clay plains. Fringes of 
Targinnie Creek extending across the saltpan, along the eastern edge 
of the saltpan and along the shoreline of Curtis Island. 

Saltpan 11.1.2a Open marine clay plains with patches of samphire. Sections of the 
saltpan are inundated during high tides with the whole saltpan likely to 
be inundated during spring tides.  

Eucalypt 
woodland and 
open forest 

11.3.4 
11.3.26 
11.11.15a 
12.11.6 

Woodland or open forest dominated by a variety of Eucalyptus and/or 
Corymbia species. Occurs on the mainland west of the saltpan and on 
Curtis Island east of the shoreline mangrove community.  

Tidal mudflats N/A Tidal mudflats exposed during the low tide on both sides of The 
Narrows and along Targinnie Creek. These tidal mudflats do not 
correspond to any vegetation mapping. 

Based on the fauna habitats identified as transected by the proposed alignments (Table 3-11), 21 
threatened terrestrial fauna species could potentially utilise habitat within the study area. Table 3-12 
lists these threatened species and the habitats they could potentially utilise.  

Table 3-12 Potential threatened fauna presence in habitats within the project area 

Common name 
Eucalypt 

woodland & 
open forest 

Saltpan Mangroves Tidal 
mudflats 

Reptiles     

estuarine crocodile   X X 

collared delma X    

yakka skink X    

brigalow scaly-foot X    

rusty monitor   X  

Birds     

grey goshawk   X  

glossy black cockatoo X    

black-necked stork  X X  

red goshawk X    

beach stone-curlew  X X  

squatter pigeon (southern) X    

sooty oyster catcher  X  X 

square-tailed kite X    

cotton pygmy-goose X (dams)    

powerful owl X    

eastern curlew  X X X 

black-breasted button-quail     

little tern  X  X 
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Common name 
Eucalypt 

woodland & 
open forest 

Saltpan Mangroves Tidal 
mudflats 

Mammals     

little pied bat X    

yellow-bellied glider (sthn) X    

grey-headed flying-fox X  X  

coastal sheath tail bat X  X  

water mouse  X X  

3.7 Sediment Sampling and Analysis 

Port Curtis is considered to have relatively low to moderate pollution levels (Vicente-Beckett et al. 
2006).  The Narrows represents the northern extent of Port Curtis and is considered to be in a near 
pristine state (Storey et al. 2007).  The Narrows pipeline crossing area lies approximately 4km to the 
north of the closest port operations at Fisherman’s Landing.  Therefore, the pipeline crossing area is 
relatively removed from potential contaminant impacts associated with the operation of the port.  There 
are no other contaminant sources likely to directly influence the contaminant status of sediments within 
The Narrows. 

The Port of Gladstone is a major bulk port supporting a number of industries that may have the 
potential to contribute to the contaminant status of sediments within Port Curtis (Table 3-13). The 
major imports and exports of the Port are shown in Table 3-14. 

Table 3-13 Major industries in the Port of Gladstone region (source: GHD 2009) 

Industry Name Industry Type 

Boyne Smelters Limited Aluminium smelter 

Queensland Alumina Ltd Alumina refinery 

NRG Gladstone Operating Services Pty Ltd Coal fired power plant 

Orica Australia Pty Ltd Sodium cyanide, ammonium nitrate and chlorine plant 

Rio Tinto Aluminium Yarwun Alumina refinery 

Queensland Energy Resources Pty Ltd Oil shale miner and shale oil and naphtha plant 

Cement Australia Cement and clinker plant 
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Table 3-14 Major cargoes of the Port of Gladstone (CQPA 2008) 

Imports Exports 

Bauxite General Cargo Coal Cement 

LP Gas Containers Grain Cement Clinker 

Liquid Pitch Bunker Oil Ilmenite Ammonium Nitrate 

Copper Slag Petroleum Products Scrap Metal Magnesia 

Magnetite Petroleum Coke Break Bulk Calcite 

Caustic Soda Gypsum Alumina General Cargo 

Beak Bulk Liquid Ammonia Aluminium Containers 

  Fly Ash Magnetite 

   Limestone 

Over recent years a number of sediment sampling and analysis programs have been completed within 
Port Curtis.  Results of these sampling programs have identified that sediment contaminants within 
Port Curtis are generally at acceptable levels.  Further, many of the contaminants present at elevated 
levels have been identified as occurring naturally as part of the regional geology.  It has been 
identified that contaminants of concern within Port Curtis include: 

• Metals and metalloids (arsenic) 

• Polycyclic aromatic hydrocarbons (naphthalene) 

• Organotins (Tributyltin) (Apte et al. 2005; GHD 2009). 

In relation to The Narrows specifically, two studies, URS (2009) and WorleyParsons (2010) have been 
recently completed. 

URS (2009) identified a number of metals that exceeded guideline levels within the vicinity of the 
pipeline route.  These included arsenic, copper, manganese, nickel and mercury.  Exceedances of all 
these contaminants occurred in sediments below 1m. Vicente-Beckett et al. (2006) estimated that the 
rate of sediment deposition in Port Curtis is 0.6cm/yr.  Based on this estimate the top 30cm of 
sediments within Port Curtis are likely to have been deposited since 1958 which roughly coincides with 
the beginnings of industrialisation in Gladstone.  This would suggest that the top 30cm of sediment is 
the most likely to be impacted by anthropogenic contaminant sources.  As the elevated concentrations 
of arsenic, copper, manganese, nickel and mercury, as recorded by URS (2009), are in sediments 
below 1m, and there are no known sources of contaminants to sediments within The Narrows (present 
or historical), it is considered likely that these elevated concentrations are a natural component of the 
local geology. 

A study by WorleyParsons (2010) in the same area identified only arsenic and manganese as 
exceeding guideline levels.  However, in contrast, the majority of exceedances were recorded from the 
surface 1m of sediments.  Storey et al. (2007) note that arsenic is a naturally occurring element of the 
local geology, and so in conjunction with the lack of anthropogenic sources, it was considered that 
these elevations can be attributed to natural variation within sediments. 
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Although there is evidence of slightly elevated levels of some metals within The Narrows, when 
compared against the regulatory requirements, the sediments within the area are considered clean 
and do not pose a threat to marine biota if disturbed. 

Particle size distribution (PSD) along The Narrows pipeline route has been analysed by 
WorleyParsons (2010).  Results indicate that sediments in close proximity to Curtis Island have a 
higher sand content than those adjacent to Friend Point (Figure 3-8), with the percentage of sand 
decreasing from Curtis Island across the channel and to the mainland at Friend Point.  In conjunction, 
silt content increases with proximity to Friend Point, as does clay to a lesser extent.  Gravel content is 
relatively consistent across the extent of the pipeline.  PSD analysis also identified that in general 
sediments within the surface (i.e. <0.5m) are dominated by sand and gravel fractions with a trend for 
increasing silt and clay content with depth (Figure 3-9). 
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Figure 3-8 Particle size distribution by location across The Narrows 

(Location W01 is at Friend Point and W20 is located at Curtis Island) 
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Figure 3-9 Particle size distribution by depth across The Narrows pipeline route 

3.8 Hydrodynamics and Dredge Plume Modelling 

The Narrows is a key coastal site under the Curtis Coast Regional Coastal Management Plan.  The 
waterway is a narrow estuarine passage between Curtis Island and the mainland that extends from 
Raglan Creek in the north to Kangaroo Island in the south (at the northern end of the Western Basin). 
It is approximately 1km wide between Graham Creek and Middle Creek, reducing to less than 200m 
width near Ramsay Crossing.  The Narrows key coastal site includes all tidal sections of waterways 
that drain into it, including Graham Creek which is approximately 10km long.  

Designated areas within this key coastal site include the GBRWHA, the Queensland Great Barrier 
Reef Marine Coast Park and areas listed on the Register of National Estate. 

Proposed development adjacent to The Narrows has the potential to adversely impact water quality 
and biodiversity within the area. The dredging and water quality management policies in The Curtis 
Coast Regional Management Plan recognise that dredging activities, industrial discharges, 
disturbance of coastal and marine habitats and marine pollution should be appropriately managed to 
avoid or minimise adverse impacts on coastal resources and their values. 
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3.8.1 Tides and Currents 

Data collection programs were conducted during July and August 2009.  Current measurements were 
obtained using Acoustic Doppler Current Profiler (ADCP) instruments which provide a measurement of 
current magnitude and direction variation with depth.  The ADCP instruments were used in the 
following two methods: 

• Bottom-mounted (fixed to a research vessel) and towed across the study area (including the 
proposed pipeline crossing route) to provide a cross-sectional, or ‘transect’, measurement – the 
seabed profile is also measured simultaneously. 

• Deployed at the seabed in a fixed location for a period of five weeks to provide a continuous 
measurement at 15min intervals. The water level variation is also measured simultaneously. 

ADCP transects across Graham Creek, The Narrows and the proposed pipeline crossing routes were 
performed during both a spring and neap tidal cycle.  Repeated transect measurements provide 
details of the spatial variation in current magnitude and direction over the tidal cycle.  Furthermore, the 
cross-sectional flow rate variation over the tidal cycle is obtained.  

Additional current measurements were obtained using four GPS tracked drifter instruments.  Each 
drifter was attached to a 1.5m long and 0.75m diameter holey-sock drogue on a 3m tether (acting as 
an underwater sail to ensure that the measurement was dominated by the flow rather than the wind or 
small waves).  The drogue was therefore forced by currents between approximately 3m and 4.5m 
depth.  

The drifter/drogue instruments gave measurements of temporal as well as spatial water movement 
within the study area.  The drogues followed the main channel and recorded an ebb tide current 
excursion close to 8.5km.  The peak ebb tide current speed was 1.2m/s.  Flood tide currents were 
slightly weaker, confirming the asymmetrical tidal dynamics and the high tidal energy environment 
within the estuary.   

Figure 3-10 shows the locations where the ADCP transects, the ADCP fixed deployment, and the 
drifter/drogue tracking were performed.  

Examples of the data obtained via bottom mounted ADCP transects at approximately peak ebb, spring 
tide conditions are presented in Figure 3-11, Figure 3-12 and Figure 3-13.  Each figure shows: 

• The tidal water level at the time of data acquisition. 

• The depth-averaged current vectors along the transect. 

• A contour plot showing the cross-sectional variation in current velocity. 

The ADCP transect data indicates that the peak ebb current velocity within the study area is relatively 
uniform over depth.  The highest current speeds (exceeding 1.4m/s) were measured offshore from 
Laird Point where flows exiting Graham Creek and The Narrows converge.  
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A sample of the ADCP fixed deployment depth averaged measurement is presented in Figure 3-14 
together with model predictions for the same location and period.  Good agreement between the 
measurements and model predictions is achieved.  Figure 3-14 shows the flood and ebb currents 
typically aligned 330deg and 150deg respectively.  The peak measured depth averaged current speed 
for the deployment period was 1.05m/s (not shown in Figure 3-14).  Current speeds of this magnitude 
are only expected during peak spring tide conditions. Table 3-15 presents the ADCP depth averaged 
current speed frequency analysis.  During the deployment period a low to moderate current speed 
(less than 0.5m/s) was present for more than 75% of the time. 

Table 3-15 ADCP fixed deployment current speed frequency analysis 

Current speed range (m/s) Percentage (%) 

0 – 0.15 20.0 

0.15 – 0.30 28.3 

0.30 – 0.45 27.4 

0.45 – 0.60 15.1 

0.60 – 0.75 6.7 

0.75 – 0.90 1.9 

0.90 – 1.05 0.7 
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Figure 3-10 Locations where hydrodynamic measurements were obtained  
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Figure 3-11 ADCP transect across the pipeline crossing route (spring tide – ebb current) 
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Figure 3-12 ADCP transect across Graham Creek entrance (spring tide – ebb current) 
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Figure 3-13 ADCP transect across The Narrows (spring tide – ebb current) 
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Figure 3-14 Hydrodynamic model verification with ADCP measurements (Laird Point) 
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Tidal currents were predicted over a three month period using the hydrodynamic model.  Three 
locations were selected for current speed analysis: 

• 300m offshore from Friend Point. 

• The centre of the proposed pipeline crossing route. 

• 200m offshore from Laird Point. 

A frequency analysis of the predicted current speed at three locations along the proposed pipeline 
routes is presented in Table 3-16.  At the three locations along the proposed pipeline route the 
predicted current speed is less than 0.50m/s for more than 80% of the time.  The highest predicted 
current speed was 1.09m/s and occurred offshore from Friend Point.  Peak currents at proposed 
pipeline crossing centre and offshore from Laird Point were 0.89m/s and 0.85m/s respectively. 

Table 3-16 Proposed pipeline route predicted current speed frequency analysis 

Current speed range 
(m/s) 

300m offshore from 
Friend Point (%) 

Proposed pipeline 
crossing centre (%) 

200m offshore from 
Laird Point (%) 

0.00 – 0.15 26.1 23.1 23.9 

0.15 – 0.30 27.3 33.9 34.4 

0.30 – 0.45 27.5 28.8 28.6 

0.45 – 0.60 10.8 8.9 8.2 

0.60 – 0.75 4.2 4.1 4.2 

0.75 – 0.90 2.7 1.3 0.7 

0.90 – 1.05 1.2 0.0 0.0 

1.05 – 1.20 0.2 0.0 0.0 

Additional analysis of the tides was undertaken to determine how often the mudflats would be 
subjected to inundation during normal events.  Although levels vary according to drainage patterns, it 
is reasonable to assume they will range between 1-1.5m above mean sea level (MSL).  Therefore, 
according to Figure 3-15, the higher locations on the mudflats will be exceeded by tidal water levels 
for more than 8% of the time and, in general, for more than 20% of the time nearer to the creeks and 
the other lower points.  

Further current measurements were taken at The Narrows and Targinnie Creek with a SonTek River 
Surveyor M9 Acoustic Doppler Current Profiler (ADCP) during spring tides on the 14 and 15 May 
2010. 

The network of mangrove lined creeks feeding into The Narrows is regarded as an Area of State 
Significance (Natural Resources) and contains sensitive coastal wetland habitat.  Pipeline crossings of 
several creeks are proposed and excavation work has the potential to generate sediment plumes that 
could be transported within the waterways by tidal currents.  Successful mitigation of potential 
sediment plumes is subject to the strength and persistence of tidal currents in these creeks.  
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Figure 3-15 Exceedence of tidal water level - Fisherman's Landing 

Tidal current measurements within Targinnie Creek can be summarised as follows: 

• At the time of observation the flood tide currents were weakening as they approached high 
water slack phase.  Mean current speeds were approximately 0.25m/s at the southern transect 
and 0.27m/s near the junction with The Narrows.  

• Mangroves affect the flow distribution in the creeks and the deeper sections flow more quickly. 

• The ebb tide current at the southern transect of Targinnie Creek within an hour after high tide 
was 0.26m/s (mean value) and 0.5m/s (approximately) within the deeper channel section.  Soon 
after, at the transect of The Narrows junction, Targinnie Creek mean ebb current speeds were 
about 0.5 to 0.6m/s. 

• Targinnie and Humpy Creeks are shallow and large mud banks are exposed near the bottom of 
the ebb tide giving the appearance of a fast draining system.  Flow essentially ceases when 
creeks have drained and this applies to the pipeline crossing location at lower stages of the tide. 

Tidal current measurements across The Narrows can be summarised as follows: 

• Ebb flow current measurements across the pipeline route were relatively consistent across the 
deeper section but the discharge from Graham Creek also contributes to stronger current 
speeds in the shallower section of North Passage Channel. 

• Mean ebb currents on the lower high water (higher high water occurred before midnight) were 
between 0.6 and 0.7m/s for most of the ebb phase. Strong currents develop in this section 
across The Narrows due to a reduction in flow width from the Western Basin.  Peak currents 
from the previous measurement campaign in July-August 2009 were 1.4m/s during the highest 
spring tides, as reported above. 

• At the start of the flood tide, currents are stronger through the shallower North Passage Channel 
than they are in the deeper main channel.  Large mudflats are exposed at low tide on the Friend 
Point side of the Western Basin. 

• As the tide continues to rise, flood currents are strongest approximately 300m from Friend Point 
shoreline due to the additional flow merging from the intertidal zone on the Western Basin side.  
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3.8.2 Waves 

The proposed pipeline crossing route and the proposed LNG Plants are protected from ocean swell 
waves.  

A frequency analysis of local wind waves generated within the Western Basin has recently been 
completed by BMT WBM on behalf of GHD for GPC (BMT WBM 2009c).  At the proposed pipeline 
route location (Location 03 in BMT WBM 2009c) the significant wave height is predicted to be less 
than 0.3m for more than 85% of the year.  For approximately 22% of this time the wave conditions are 
calm (significant wave height is less than 0.1m).  The dominant wave direction was from the south-
east. Developments within the Western Basin proposed by GPC were found to have an insignificant 
effect on the day-to-day wave climate at the proposed pipeline crossing. 

Extreme waves associated with storm events were predicted using a SWAN (Simulating Waves 
Nearshore) wave model.  A 10min average wind speed of 36m/s, representing a 50 year ARI wind 
speed for the Gladstone region (Australia/New Zealand Standard 1170.2:2002, Part 2:Wind actions), 
was applied across the model domain.  Wind directions associated with the longest local fetches over 
water to the proposed pipeline route were modelled. Table 3-17 summaries the 50 year ARI wind 
wave modelling and presents the predicted significant wave height at the proposed pipeline crossing 
centre. 

Table 3-17 Summary of local wind wave prediction at the proposed pipeline crossing for 50 
year ARI wind speed 

10min average 
local wind speed 
(m/s) 

Local wind 
direction 
(direction from) 

Significant wave height 
proposed pipeline crossing 
centre (m) 

36 W 1.48 

36 WSW 1.57 

36 SSW 1.79 

36 S 1.86 

36 SSE 1.75 

36 ESE 1.61 

3.8.3 Dredge Plume Modelling 

Asia-Pacific Applied Science Associates (APASA) undertook dredge plume modelling on behalf of 
QCLNG for the co-located construction methodology using the DREDGEMAP software package.  
DREDGEMAP is a three dimensional sediment plume model jointly developed by Applied Science 
Associates (ASA) and the US Army Engineer Research and Development Center.  DREDGEMAP 
uses details of the suspended sediment source strengths (i.e. mass flux), vertical distributions of 
sediments and sediment grain size distributions to represent the effect of different types of mechanical 
or hydraulic dredges and sediment dumping practices. 

Hourly current and wave data (July to September 2010) was used as input into DREDGEMAP to 
describe the transport, initial settlement and re-suspension of the fugitive dredged sediment.  Further 
detail on the current and wave modelling methodology is included in BMT WBM (2010). 



AUSTRALIA PACIFIC LNG PTY LIMITED 
THE NARROWS CROSSING 
ASSESSMENT OF OPTIONS 

301001-00448-00-EN-REP-0261 - Rev E - 5 November 2010 
Q-LNG01-15-TR-0242 Page 99

Gridded background TSS data (50th and 95th percentile) was added to the modelling results to 
approximate the potential and peak in-water sediment concentrations.  The 250 x 250m gridded 
dataset was estimated from satellite derived observations collected between July and August during 
the years 1999 to 2009 (refer to BMT WBM 2010).  APASA carried out some additional data 
manipulation and smoothing to generate gridded background TSS concentration estimates for the 
months of July to August. 

APASA (2010) modelled the co-located pipeline option using both BHD and CSD.  Table 3-18 
summarises the model schematisation adopted by APASA for CSD and BHD.  The BHD has lower 
maximum concentrations and a smaller plume.  However, as indicated in Table 3-18 the lower 
concentrations caused by the BHD need to be balanced against the longer duration of dredging and 
associated impacts from the BHD (~68 days for BHD compared to ~20 days for CSD).  Note that this 
assessment only reports the preferred base case (i.e. BHD).  Modelling of the stand alone option was 
not undertaken, as it is reasonably assumed that impacts from a single pipeline would be less than 
those of the co-located (APASA 2010).  

Table 3-18 Summary of APASA Dredge Plume Modelling Scenarios 

Scenario Dredge 
Equipment

Volume 
of 

Sediment 
(m3) 

Assumed 
Dredge 

Efficiency

Effective 
Production 

Rate 
(m3/hr) 

Dredge 
Duration 

(days) 

Dry 
Bulk 

Density 
(kg/m3) 

Sediment 
Suspension 

Rate 

1 BHD 154,138 53% 95 ~68 1,500 3% 

2 CSD 154,138 65% 325 ~20 1,500 2.1% 

3.9 Surface Water and Groundwater 

3.9.1 Surface Water 

The Kangaroo Island wetlands consist of tidal creeks and mudflats which separate Kangaroo Island 
from the mainland.  The Kangaroo Island wetlands receive rainfall runoff from Mosquito (Humpy) and 
Targinnie Creeks as well as a third un-named water course.  Each of these water courses ultimately 
flow into Targinnie Creek which drains to The Narrows in a generally northern direction.  The total 
catchment area draining to the mouth of Targinnie Creek is approximately 45km2.   

Due to the creeks draining in a northerly direction, the water courses are generally narrower in the 
south and widen out downstream in the north.  

There is a large mudflats area situated to the south east of the Kangaroo Island wetlands.  There are 
several tidal links across these mudflats which connect the wetlands to the marine environment south 
of Friend Point.  Based on the available data there appears to be no major water course crossings 
required on Curtis Island. 

3.9.2 Groundwater 

According to Queensland geology maps (DNRMW 2006), the surface geology for The Narrows 
crossing from the mainland side comprises Tertiary conglomerate sandstones and variable Quaternary 
to recent deposits of mud, silt, sand, and gravel.  The lower lying coastal areas and mud flats generally 
consist of low permeability soft saline clay, silt and muddy sand soils typical of estuaries.   
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Data reviewed from the Queensland Groundwater Bore Database (QGBD) indicates mainland bores 
are generally installed within the Rundle Formation (claystone and oil shale) and the Targinnie Quartz 
Monzonite (formerly the Targinnie Granite). 

 

Figure 3-16 Location of QGBD bore records 

A detailed review of the QGBD was conducted in the proximity of The Narrows crossing.  This review 
indicated that information on groundwater resources near the proposed infrastructure is not readily 
available; however, six registered water bores were identified within the study area (Figure 3-16): 

• Two bores are on Curtis Island (RN# 91325 and 91326), which are referenced in the LNG 
Facility section of the EIS. 

• Three bores (RN# 97444, 111849 and 111850) located west of the mudflats area. 

• One bore (RN # 88464) located near an existing facility south of the study area.   

Information available from the bores located on the mainland indicates groundwater levels ranging 
from 0.6 to 11.0m bgs, and measured electrical conductivity from 4320 μS/cm, in the upper 4m of the 
subsurface increasing to 6200 μS/cm at a depth of 66m bgs.  Based on the topography of the study 
area, the groundwater flow direction in the uppermost water table aquifer is inferred to be east towards 
the mangroves and mudflats areas.  Beneath the mudflat area, the rate of groundwater flow is 
anticipated to be very slow considering the relatively flat topographic gradient (0.004 to 0.006m/m) and 
anticipated low permeability of the predominantly fine-grained sediments.  According to the DERM 
Wetland Mapping Database (DERM 2009) there are no spring complexes located within the study 
area. 
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The groundwater beneath the tidal mudflats is generally just below surface or within the upper 0.5m, 
with flow conditions being controlled by a combination of variable hydraulic gradients and density 
differences between fresh water recharge and salt water inundation.  In mudflat areas groundwater 
movement is expected to be less than in the associated mangroves due to a lack of macro-pores and 
animal burrows, which facilitate the movement of recharged water.  As a result, related groundwater 
salinities beneath the mudflats are anticipated to be higher (Susilo 2004), and show a more marine 
influence due to lesser flushing with fresher water. 

3.10 Noise and Light 

Australia Pacific LNG has commissioned a detailed assessment of noise, vibration, light and air quality 
in relation to The Narrows crossing.  The report is titled: 

Gladstone Gas Transmission Pipeline Kangaroo Island Wetlands and The Narrows Crossing Noise 
and Vibration, Lighting and Air Quality Assessment Report, Heggies Pty Ltd, October 2010. 

3.11 Marine Transport 

The marine transport within the area of the proposed construction is mainly characterised by small 
recreational fishing vessels and leisure craft which commonly access the area north of The Narrows 
by launching at the Auckland Point boat ramp and travelling along the Targinnie Channel.  In addition, 
yachts commonly use The Narrows as a safe passage since it provides sheltered conditions.  
Commercial shipping vessels do not commonly use the area north of The Narrows.  

3.12 Cumulative Impacts of Dredging 

Dredging associated with The Narrows crossing either as the co-located pipeline crossing, or for each 
separate proponent, will coincide with dredging undertaken by the GPC for the Western Basin.  The 
GPC WBDDP EIS SID revised timelines show Stage1A dredging of Curtis Channel, Clinton Bypass, 
and Curtis Channel Swing Basin would start in Q2 2011 and be completed in Q2 2014. Initial Stage 1B 
dredging of Targinnie Channel and Fisherman’s Landing Swing Basin is indicated to occur between 
Q3 2011 and Q1 2012.  It is anticipated that the co-located pipeline crossing, or alternatively, three of 
the four separate crossing (GLNG, Australia Pacific LNG and QCLNG), will occur during this time 
period of the GPC WBDDP. 

The schedule also indicates ultimate dredging of Targinnie Channel and Fisherman’s Landing Swing 
Basin would occur from late 2014 until early 2015. This is after the completion of the crossings 
indicated above.  However, the separate crossing for SALNG may occur during this later time period. 

Impacts of dredging associated with The Narrows crossings should be considered in conjunction with 
these background dredging exercises proposed by GPC for the Western Basin, to assess the 
cumulative impacts. 
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4. Acid Sulfate Soils 

The disturbance of ASS in The Narrows area has been identified as a potential substantial 
environmental impact. 

The proposed development(s) pose a risk to the environment through disturbance of AASS and PASS 
causing oxidisation of sulfides and therefore potential for the generation of sulfuric acid.  This 
disturbance, through the fluctuation of tides in the study area, rainfall and groundwater movement, 
may lead to the migration of acidic fines and leachate to the receiving waterways of the GBRMCP and 
the GBRWHA.  The potential impact of this acidic sediment to the environment may be the 
deoxygenation of waterways, release of heavy metals (such as aluminium) and fish kills.  Where these 
impacts have the potential to occur or where environmental monitoring detects breaches in 
development conditions imposed by regulatory bodies, there is the potential for lengthy delays to 
construction. 

A fundamental understanding of the proposed works is required in order to describe the potential 
impacts of the development to the environment and the management strategies necessary to mitigate 
this impact.  At this stage, precise design and construction methodologies for the gas pipeline 
crossings of The Narrows have not been developed.  However, the broad scenarios as described in 
section 2 are as follows: 

• A co-located option in which all four proponent’s gas pipelines will be constructed in one joint 
construction exercise as described in QGC (2010).  This option will involve HDD underneath 
Humpy and Targinnie Creeks, excavation of a trench in a coffer dam across the marshlands and 
shore transition and a dredged trench across The Narrows. 

• A stand alone option in which Australia Pacific LNG would construct its gas pipeline in isolation 
from other proponents, using a cut down version of the co-located methodology. 

• Four separate pipelines (cumulative) where all four proponents would construct their gas 
pipelines separately.  This scenario assumes the Australia Pacific LNG, QCLNG and SALNG 
would use a cut down version of the co-located methodology and GLNG would use an alternate 
methodology for the crossing of the Kangaroo Island wetlands.  

Without considering detailed engineering aspects of each scenario, the following potential outcomes 
may contribute to the potential migration of acidic fines to the receiving waterways, leading to 
deoxygenation of waterways, release of heavy metals and fish kills: 

• Mishandling of soils through difficult transport and excavation logistics allowing excessive 
oxidisation of PASS and potential release of acidic fines into receiving waters. 

• Inadequate treatment then reuse, leaving a legacy of acidity within soil which may then be 
released into receiving waters. 

• Inadequate monitoring leading to the non-detection of low pH surface water and groundwater 
and its release into receiving waters. 

• Inadequate water management leading to tidal/groundwater flushing of acidic sediments into 
receiving waters. 

• Lack of emergency management leading to the inability to mitigate loss of acidic sediment, 
reduced pH and oxygen in receiving waters. 
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• The displacement of ASS could also occur through the placement of heavy loads on the 
proposed access roads and rails.  This could result in the surcharging of ASS in the vicinity of 
construction activities and further afield.  A detailed geotechnical study would be required to 
ascertain whether the mudflats could support heavy equipment. 

• Excessive disturbance leading to inadequate treatment of AASS and PASS.  

• Disturbance of highly acidic soil located within the intertidal flats which require an extra high 
level of treatment and therefore increased risk of mismanagement. 

• Numerous occurrences of large volume ASS disturbance leading to increased likelihood of soil 
mismanagement. 

• The volume of disturbed ASS requiring treatment may be significant.  Drying, treatment and 
validation timeframes may restrict construction progress where spoil reuse is required and may 
also increase the risk of non treated ASS remaining exposed.  Where very high lime treatment 
rates are required (i.e. >100kg of lime/t of soil), such treatment may not be practical and other 
handling options would need to be addressed.  

The potential impacts identified above and practical solutions, incorporating the QASSIT 
recommended management strategies, will need to be addressed within the ASSMP to be prepared in 
liaison with project design engineers and DERM representatives. 

4.1 Comparison of Options 

Table 4-1 summarises and compares the potential environmental impacts of the options for GTP 
crossings of the Kangaroo Island intertidal wetlands and The Narrows. 
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Table 4-1 Potential Impacts and Mitigation Measures – Acid Sulfate Soils 

Description Stand Alone Pipeline Co-located Pipelines Four Separate Pipelines 

Potential Impact: Generation of acid plume 
through the exposure, disturbance and 
suspension of soft ASS surface sediments 
during trenching/dredging.  The estimated 
volume of in situ material to be excavated from 
shore transition coffer dams is 18,000m3.  
Using the QASSIT bulking factor (x 1.7) = 
30,600m3.   

Potential Impact: Generation of acid plume 
through the exposure, disturbance and 
suspension of soft ASS surface sediments 
during trenching/dredging.  The estimated 
volume of in situ material to be excavated from 
shore transition coffer dams is 72,000m3.  
Using the QASSIT bulking factor (x 1.7) = 
122,400m3.   

Potential Impact: Generation of acid plume 
through the exposure, disturbance and 
suspension of soft ASS surface sediments 
during trenching/dredging.  This would occur 
four times.  The estimated volume of in situ 
material to be excavated from shore transition 
coffer dams is 72,000m3 (18,000m3 x 4).  
Using the QASSIT bulking factor (x 1.7) = 
122,400m3.   

Trenching/dredging of The 
Narrows.  

It is assumed that 
sediments in the coffer 
dams would contain ASS 
requiring treatment.   

Sediments dredged from 
The Narrows are likely to 
contain PASS.  It is 
assumed that they would 
be disposed of in the 
Western Basin 
reclamation area below 
LAT (or MLW) in 
accordance with the 
conditions placed on the 
WBDDP. 

Mitigation:  Development of an ASSMP and dredge management plan inclusive of disposal options.   

Potential Impact: Risk of emergency 
(unexpected release of acidic waters/fines) 
relates to size and frequency of disturbance 
and exposure of disturbed areas to 
tides/groundwater fluctuation.  These will be 
challenging to monitor and manage should 
release occur. 

Potential Impact: Risk of emergency 
(unexpected release of acidic waters/fines) 
relates to size and frequency of disturbance 
and expose of disturbed areas to 
tides/groundwater fluctuation.  These will be 
challenging to monitor and manage should 
release occur.  Duration of works may lead to 
extended period of risk. 

 

Potential Impact: Risk of emergency 
(unexpected release of acidic waters/fines) 
relates to size and frequency of disturbance 
and expose of disturbed areas to 
tides/groundwater fluctuation.  These will be 
challenging to manage and monitor.  
Unexpected release has the potential to occur 
several times as a result of four exposure 
periods.  Duration of works would result in 
substantial period of risk. 

Inadequate emergency 
management or suitable 
contingency control 
measures - unable to 
mitigate known loss of 
acidic sediment, reduced 
pH and oxygen in 
receiving water. 

Mitigation: Development of an ASSMP Mitigation: Use co-located methodology. 

Development of an ASSMP 
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Description Stand Alone Pipeline Co-located Pipelines Four Separate Pipelines 

Potential Impact: The total estimated 
disturbance in the intertidal areas is: 

• Creeks section (33,750m2) 

• Marshlands (62,400m2) 

• Shore transition, Friend Pt. (27,000m2) 

• Shore transition, Curtis Is. (6,000m2) 

• Drill pads (4,000m2) 

• Work areas (10,000m2) 

Total (143,150m2) 

The total amount of material requiring 
treatment from intertidal areas is: 

• Marshlands (30,420m3) 

• Shore transition, Friend Pt. (13,500m3) 

• Shore transition, Curtis Is. (4,500m3) 

• HDD cuttings (3,000m3) 

Total (51,420m3) (bulked amount = 87,414m3) 

 

Potential Impact:  The total estimated 
disturbance in the intertidal areas is: 

• Creeks section (54,000m2) 

• Marshlands (78,000m2) 

• Shore transition, Friend Pt. (36,000m2) 

• Shore transition, Curtis Is. (9,000m2) 

• Drill pads (4,000m2) 

• Work areas (10,000m2) 

Total (191,000m2) 

The total amount of material requiring 
treatment from intertidal areas is: 

• Marshlands (121,680m3) 

• Shore transition, Friend Pt. (54,000m3) 

• Shore transition, Curtis Is. (18,000m3) 

• HDD cuttings (12,000m3) 

Total (195,680m3) (bulked amount = 
332,656m3) 

 

Potential Impact: The total estimated 
disturbance in the intertidal areas from 
GLNG’s8 pipeline is: 

• Kangaroo Is. wetlands (83,120m2) 

• Shore transition, Friend Pt. (27,000m2) 

• Shore transition, Curtis Is. (6,000m2) 

• Winch spread (5,000m2) 

Total (111,120m2) 

The total amount of material requiring 
treatment from intertidal areas for GLNG is: 

• Kangaroo Is. wetlands (18,000m3) 

• Shore transition, Friend Pt. (13,500m3) 

• Shore transition, Curtis Is. (4,500m3) 

Total (36,000m3) 

Thus, the total amount of disturbance in 
intertidal areas for the cumulative case is 
540,570m2 (i.e. [3 x 143,150m2] +111,120m2). 

The total amount of material requiring 
treatment from intertidal areas for the 
cumulative case is:  190,260m3 (i.e. [3 x 
51,420m3] + 36,000m3) (bulked amount = 
323,442m3) 

Excavation, transport and 
treatment of ASS. 

Inadequate handling and 
treatment of ASS through 
complicated logistics 
allowing excessive 
oxidisation and potential 
release into receiving 
waters.  These saturated 
soils are also difficult to 
treat therefore there is a 
potential for reduced 
effectiveness of lime 
application.   

Note that the estimated 
volumes do not include 
additional material which 
may require treatment due 
to surcharging, or 
additional excavation 
requirements. 

 

Mitigation: Development of an ASSMP that is integrated with FEED measures Mitigation: Use co-located methodology. 

Development of an ASSMP  

                                                      
8 As discussed in section 2.3, the potential impacts from the QCLNG and SALNG pipelines are assumed to be identical to the Australia Pacific LNG stand alone pipeline.  For the cumulative case, 
this means that the disturbance area and volumes of material requiring treatment will be three (3) times those of Australia Pacific LNG’s stand alone pipeline, plus the direct impacts from GLNG’s 
pipeline.   



AUSTRALIA PACIFIC LNG PTY LIMITED 
THE NARROWS CROSSING 
ASSESSMENT OF OPTIONS 

301001-00448-00-EN-REP-0261 - Rev E - 5 November 2010 
Q-LNG01-15-TR-0242 Page 106

Description Stand Alone Pipeline Co-located Pipelines Four Separate Pipelines 

Potential Impact: N/A Potential Impact: N/A 

 

Potential Impact: The GLNG proposal 
includes plans to use the treated material for 
backfilling the trench across the Kangaroo 
Island wetlands.  

These saturated soils are difficult to treat 
therefore there is a potential for reduced 
effectiveness of lime application.  Reuse may 
result in acidic fines released into receiving 
waters.  Timing of treatment and validation 
sampling may not meet construction timelines.  
Importation of non-ASS material may be 
required.  This could potentially create 
preferential pathways for acid drainage. 

Replacement of treated 
ASS 

Mitigation: N/A  Mitigation: N/A Mitigation: Use co-located methodology 

Development of an ASSMP with validation 
sampling conducted in accordance with 
QASSIT guidelines. ASSMP to be integrated 
with FEED measures. 

Potential Impact: Oxidisation of exposed 
areas.   

The total estimated area of disturbance on the 
mudflats is 143,150m2.  This does not include 
areas equipment may traverse, where 
surcharged sediments may occur or where 
there is a potential for exposed trench walls 
(i.e. at trench ends). 

Potential Impact: Oxidisation of exposed 
areas.   

The total estimated area of disturbance on the 
mudflats is 191,000m2.  This does not include 
areas equipment may traverse, where 
surcharged sediments may occur or where 
there is a potential for exposed trench walls 
(i.e. at trench ends). 

Potential Impact: Oxidisation of exposed 
areas.   

The total estimated area of disturbance on the 
mudflats is 540,570m2.  This does not include 
areas equipment may traverse, where 
surcharged sediments may occur or where 
there is a potential for exposed trench walls 
(i.e. at trench ends). 

Disturbance of ASS where 
no mitigation applied. For 
example, where 
equipment has been 
removed and areas where 
mangroves have been 
removed. Also where 
unoxidised sediment 
brought to the ground 
surface as a result of 
surcharging (i.e. loads of 
access road, winch site) 

Mitigation: Development of an ASSMP that is integrated with FEED measures Mitigation: Use co-located methodology. 

Development of an ASSMP  
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Description Stand Alone Pipeline Co-located Pipelines Four Separate Pipelines 

Potential Impact: The trench will remain 
flooded during construction.  The water within 
the trench will be displaced during pipe 
installation and backfilling.  There is the 
potential for this water (approx. 50,000m3 in 
total) to be acidic. 

Potential Impact: The trench will remain 
flooded during construction.  The water within 
the trench will be displaced during pipe 
installation and backfilling.  There is the 
potential for this water (approx. 200,000m3 in 
total) to be acidic. 

Potential Impact: The trench will remain 
flooded during construction.  The water within 
the trench will be displaced during pipe 
installation and backfilling.  There is the 
potential for this water (approx. 200,000m3 in 
total) to be acidic. 

Dewatering of trench 
within the Kangaroo Is. 
wetlands 

Mitigation: Development of an ASSMP incorporating dewatering plan 
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5. Terrestrial Soils 

5.1 Study Areas 

The majority of potential adverse impacts on soils associated with the crossing of The Narrows will 
occur within the Kangaroo Island wetlands and within Port Curtis where ASS occurs.  Potential 
impacts on soils within these areas are discussed within sections 3.3 and 4.  There are however some 
associated impacts to terrestrial soils as a result of the development of the proposed ‘support’ areas to 
facilitate The Narrows crossing.  The estimated areas include: 

• ASS treatment areas: 

− 61,700m2 for co-located option. 

− 61,700m2 for Australia Pacific LNG stand alone option. 

− 205,100m2 for cumulative option ([3 x 61,700m2] + 20,000m2). 

• Stringing/welding yards: 

− 150,000m2 for co-located and Australia Pacific LNG stand alone option. 

− 750,000m2 for cumulative option. 

• Stockpile (laydown) yard: 

− 199,600m2 for co-located and Australia Pacific LNG stand alone option (including access 
road). 

− 898,800m2 for cumulative option ([3 x 199,600m2] + 300,000m2) 

• ROWs (from QER land bridge on mainland; to edge of study area on Curtis Island):9 

− 97,600m2 for co-located and Australia Pacific LNG stand alone option 

− 436,800m2 for cumulative option ([3 x 97,600m2] + 144,000m2 [GLNG]). 

• Curtis Island: 

− 11,250m2 for winch footprint and work areas for all options. 

The following section briefly outlines the areas which will potentially be impacted by the scenarios 
described in Section 2, while Table 5-1 provides a comparison of impacts and mitigation measures.  
Note that the stand alone option for Australia Pacific LNG has the same alignment as the co-located 
option for the purposes of this assessment, as does the QCLNG and SALNG options.   

Section 3.4 describes the soil types within the study area (see Figure 3-6) and Table 3-5 provides 
details on the geology, landform and erosion potential of each of the soil units.  Reference should be 
made to section 3.4 whilst reading this section. 

                                                      
9 The QER landbridge equates to point A in Figure 2-13.  The edge of the study area on Curtis Island equates to point F in 
Figure 2-13. 
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5.2 Stand Alone Pipeline   

Within the study area designated for this assessment, the majority of the Australia Pacific LNG gas 
pipeline route will traverse three soil groups: 3a, 3c and 2a/2c within the mainland terrestrial area.  
These soil groups will also be disturbed by the ROWs, stockpile yards, welding/stringing areas and an 
ASS treatment area.  

Land disturbance at Laird Point will include a 40m ROW, a winch area (1,250m2) and an estimated 
10,000m2 of work areas.  Two soil groups will be disturbed within this area i.e. 3a and 5a. 

5.3 Co-located Pipelines 

As the Australia Pacific LNG stand alone option is based upon the co-located option, the types of 
impacts upon terrestrial soils will be identical.   

5.4 Four Separate Pipelines 

As discussed in section 2.3, the key assumption used throughout this assessment is that QCLNG and 
SALNG would have identical impacts as those for Australia Pacific LNG, which in turn, is based upon 
a ‘cut down’ version of the co-located pipeline.  The cumulative case is thus three times the impacts of 
Australia Pacific LNG, plus the GLNG impacts. 

5.5 Comparison of Options 

As limited information is available for each scenario, the comparison of impacts is primarily related to 
the extent of disturbance and period of exposure.  Table 5-1 summarises and compares the potential 
environmental impacts of the options based on the limited information currently available (refer to 
Section 2) for gas pipeline construction within the terrestrial soils study area. 
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Table 5-1 Potential Impacts and Mitigation Measures – Terrestrial Soils 

Description Stand Alone Pipeline Co-located Pipelines Four Separate Pipelines 

Potential Impact: There are no creek 
crossings within the terrestrial portion of the 
proposed stand alone scenario gas pipeline 
route. 

Potential Impact: There are no creek 
crossings within the terrestrial portion of the 
proposed stand alone scenario gas pipeline 
route. 

Potential Impact: The only waterway 
crossings through terrestrial soils will be 
performed by GLNG.  Waterway crossings will 
occur at (Mosquito Creek and a tributary to the 
south of Mosquito Creek) which may result in 
bed scour through bank vegetation clearing 
and earthworks. This may also result in 
destabilisation of soils within the construction 
area.  The combined crossing disturbance is 
estimated as 42m long by 40m wide = 
1,680m2.  These areas would need to be 
tested for ASS. 

Waterway crossings 

Mitigation: N/A Mitigation: N/A 

 

Mitigation: Detailed design of creek crossings 
will be undertaken at Mosquito Creek and a 
tributary to minimise risk of damage to creek 
banks and potential erosion and discharge in 
these waterways.  It is understood that GLNG 
will investigate the use of directional drilling 
techniques which may be the preferred 
method of construction around these creek 
crossings. This method would eliminate many 
significant impacts caused by open trenching.  
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Description Stand Alone Pipeline Co-located Pipelines Four Separate Pipelines 

Potential Impact: The majority of the soil that 
will be disturbed within the mainland study 
area has a low erosion potential.  Soils at 
Laird Point are rated as moderate to highly 
sodic and/or highly dispersive and as a result 
have a medium to high erosion potential.  
Disturbance of these soils through vegetation 
clearing may contribute to landform 
destabilisation and loss of soil fertility. 

The estimated disturbance area is 52.0ha. 

Potential Impact: Terrain units within the 
mainland study area have a low erosion 
potential.  Soils at Laird Point are rated as 
moderate to highly sodic and/or highly 
dispersive and as a result have a significant 
erosion potential.  Disturbance of these soils 
through vegetation clearing may contribute to 
landform destabilisation and loss of soil 
fertility. 

The estimated disturbance area is 52.0ha. 

 

Potential Impact: Impacts associated with 
separate pipelines will be similar as similar soil 
units will be disturbed.  All pipelines within the 
mainland, with the exception of GLNG, will 
disturb soil having a low erosion potential.  
The GLNG pipeline will mostly disturb soil 
having a low to moderate erosion potential.  
Soils at Laird Point are rated as moderate to 
highly sodic and/or highly dispersive and as a 
result have a medium to high erosion 
potential.  Disturbance of these soils through 
vegetation clearing may contribute to landform 
destabilisation and loss of soil fertility. 

The estimated disturbance area is 233.6ha.  

Soil resource and soil 
erosion 

Mitigation: A sediment and erosion control plan will be implemented which will incorporate short 
term control measures such as silt fences, hay bails and diversion mounds.  Runoff will be 
managed using sediment traps to minimise concentrated flows and sediment runoff.  
Compaction of fill will be controlled to minimise soil mounding or settlement.  The area of 
disturbance and clearing will be minimised as well as the period that exposed soil is disturbed.  
Stormwater will be diverted around excavated areas.   

Mitigation: Use co-located option 

As per stand alone and co-located. 

Potential Impact: The agricultural land class has been determined as predominantly Class C1 i.e. suitable for sown pastures with moderate 
limitations. Disturbance of this land may temporarily interfere with agricultural operations (grazing). Land within the Curtis Island portion of the 
study area is not GQAL.   

Land capability 

 

Mitigation: Site clearance coordinated with landholders, progressive clearing and rehabilitation 
undertaken and limited to the ROW being 30-40m, vegetation will be chipped for reuse as a 
protective mulch layer to facilitate revegetation and minimise erosion, addition of 
nutrients/conditioner or suitable seed stock applied to topsoil stockpiles, if required. 

Mitigation: Use co-located option 

As per stand alone and co-located. 
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6. Marine Ecology and Water Quality 

Potential impacts on marine ecology and water quality resulting from the various pipeline options 
(stand alone, co-located and four separate pipelines) are determined largely by the footprint size that 
each option requires.  Each of the options are aligned across the same habitat types and therefore 
exert similar direct impacts, albeit by varying degrees depending on their footprint in each habitat.  A 
summary of the potential impacts associated with HDD, trenching and dredging are provided below, 
followed by a discussion on direct and indirect impacts on habitat types and a comparison between the 
options.  

6.1 Pipeline Installation Methods 

The various installation options involve HDD, trenching and dredging.  The proposed co-located 
pipeline will be constructed via backhoe dredge (BHD) across The Narrows, an open trench across the 
Kangaroo Island intertidal wetlands (with a shore transition coffer dam) and HDD underneath Humpy 
and Targinnie Creeks.  If the co-located pipeline does not go ahead, the Australia Pacific LNG stand 
alone pipeline, and the QCLNG and SALNG pipelines would use the same method as for the co-
located option.  GLNG would use the method as described in section 2.3.4.  The potential impacts of 
all construction methods are discussed below. 

6.1.1 HDD 

HDD underneath Humpy and Targinnie Creeks has been proposed for the co-located pipeline, as well 
as for the Australia Pacific LNG stand alone pipeline, and the QCLNG and SALNG pipelines.  Risks 
associated with HDD include loss of drilling fluid or mud (bentonite is the proposed drilling fluid) 
resulting in mud seepage into watercourses, potentially impacting on sediment load, deposition and 
contamination and adverse effects on fish, fish habitat, hydrology and downstream water users.  The 
50% hazardous concentrations (HC50) for suspended bentonite, based on 50% effect concentrations 
(EC50s) have been found to be 1,830 mg/L.  If disposal of the drilling fluid was to the creeks or the 
marine environment, impacts could result on marine species.  The drill pads and the proposed coffer 
dams and rock groynes/jetties at Friend and Laird Points would disturb ASS and the jetties would 
impact on small areas of seagrass.   

6.1.2 Dredging 

The trench for the pipeline crossings of The Narrows are assumed to be dredged with backhoe 
dredgers (BHDs).  The conventional dredged trench and bottom pull pipeline installation method will 
likely generate turbid plumes causing smothering of benthic fauna and increased light attenuation over 
adjacent seagrass beds.  The plumes will be temporary and intermittent during dredging and the silty 
sediments will be flushed away on cessation of dredging activities.  Rock armour will be used to 
backfill the trench across The Narrows.  Species and communities may colonise the rock armour that 
would not naturally occur in the soft substrate areas. 
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Modelling studies indicate turbid plumes are likely to increase light attenuation over adjacent seagrass 
beds in the northern Western Basin and on the eastern side of The Narrows at Laird Point for short 
intermittent periods and cause localised smothering, however these silty sediments will be readily 
remobilised and flushed away once dredging is completed.  Sediment analysis and geotechnical 
studies completed in the Western Basin in 2009 and 2010 indicate the dredge material will vary from 
sands to silty and clayey sands.  During dredging, suspended gravel and coarse sand will settle 
relatively quickly but the fine material will be suspended for an extended time due to turbulence 
around the dredge head and from prevailing currents. 

Capital dredging at Fisherman’s Landing Berth 1 with the Wombat CSD resulted in a visible plume of 
small spatial extent and daily monitoring during the campaign indicated that turbidity levels near the 
dredger were less than 45 NTU (GHD 2009 and Appendix J of main EIS).  Water quality degradation 
is only expected to be temporary and coincident with active dredging operations as the flushing time 
scale is approximately 30-40 days (refer GHD water quality report –Appendix K EIS).  Accordingly 
impacts on the marine environment as a result of reduced water quality or altered hydrodynamic 
regimes are expected to be temporary. 

Past observations have shown that material is suspended from the seabed due to the initial grab. 
Further suspension is generated as sediment overflows from the bucket as the bucket is lifted 
throughout the water column.  Overflow also occurs as the bucket breaks free of the water surface and 
drains freely.  Only sediment <130 μm are considered “lost” (i.e. suspended into the water column), 
because the coarser material removed from the bucket while being lifted to the surface would fall 
immediately to the bottom where it would be re-dredged during subsequent grabs.    

Dredging will need to be undertaken in accordance with a Dredge Management Plan approved under 
the Coastal Management and Protection Act 1995 and Environmental Protection Act 1994.   

6.1.3 Trenching across the Kangaroo Island Wetlands 

Trenching across the marshlands section of the intertidal wetland areas will have a direct impact due 
to loss of habitat (50m ROW including coffer dam and access road) and will potentially alter the 
hydrological regimes including tidal influence, inundation patterns and mix of freshwater and seawater 
inputs from the creeks.  Trenching could also result in sediment mobilization along the creek lines 
increasing turbidity in surrounding marine environments.   

6.1.4 Acid Sulfate Soils 

Dredging, excavation and reclamation activities have the potential for generating acid leachate and 
spreading contaminated sediments (organics and heavy metals) into the GBRCMP and the GBRWHA 
as a result of exposing sediments that contain iron sulfides to oxidation.  The Narrows mudflats, 
comprised of intertidal and supratidal mudflats contain PASS and AASS.  Oxidation of PASS could 
occur during placement in the reclamation should adequate acid neutralising capacity (ANC) not be 
available within the sediments, or if the finer sediments where the acid generating capacity is highest 
become separated from the coarser sediments that contain the ANC during placement within the 
Reclamation Area.  Some PASS may also be released and redistributed into the harbour during the 
dredging operations from the dredge overflow.   
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The displacement of ASS could also occur through the placement of heavy loads on the proposed 
access roads and rails.  This could result in the surcharging of ASS in the vicinity of the roads/rails and 
further afield.  A detailed geotechnical study would be required to ascertain whether the mudflats could 
support heavy equipment. 

The release of acid material could cause significant environmental harm to flora and fauna within the 
wetlands and surrounding areas.  Impacts from ASS could include toxic effects on marine life and the 
release of nutrients causing algal blooms.  During installation of the pipeline through the mudflat areas 
the trench will be kept flooded to prevent oxidation.  Excavated material will be sent for treatment for 
acidification.  Each of the proponents is expected to require an ASS treatment area.  The treated 
excavated material will be used to backfill the trench.  A full ASS study in accordance with the State 
Planning Policy (SPP2/02) and the guidelines for Sampling and Analysis of Lowland Acid Sulfate Soils 
in Queensland 1998 will be undertaken to formulate an ASS management plan.   

6.2 Potential Impacts 

The areas where the proposed pipeline alignments intersect with marine habitats are shown in Figure 
6-1 (seagrasses) and Figure 6-2 (saltmarsh and mangroves). 

6.2.1 Stand Alone Pipeline 

The direct loss of seagrass due to dredging across The Narrows and the construction of coffer dams 
and rock groynes/jetties is estimated at 2.8ha.  It is estimated that 2.4ha of mangroves would be lost 
on the mainland and a further 0.3ha lost on Curtis Island.  A total of 9.1ha of saltmarsh would be 
directly lost as a result of Australia Pacific LNG’s pipeline footprint, coffer dam, access road and 
ancillary infrastructure. 

6.2.2 Co-located Pipelines 

As the co-located option is basically the same as the Australia Pacific LNG stand alone option 
(although at a larger scale) the direct impacts to marine habitats are only marginally larger.  The direct 
loss of seagrass due to dredging across The Narrows and the construction of coffer dams and rock 
groynes/jetties is estimated at 3.6ha.  It is estimated that 3.6ha of mangroves would be lost on the 
mainland and a further 0.4ha lost on Curtis Island.  A total of 11.4ha of saltmarsh would be directly lost 
as a result of the co-located pipeline footprint, coffer dam, access road and ancillary infrastructure. 

6.2.3 Four Separate Pipelines 

As discussed in section 2.3, the potential impacts from the QCLNG and SALNG pipelines are 
assumed to be identical to the Australia Pacific LNG stand alone pipeline.  For the cumulative case, 
this means that the direct impacts upon marine habitats will be three (3) times those of Australia 
Pacific LNG’s stand alone pipeline, plus the direct impacts from GLNG’s pipeline.  As discussed in 
section Error! Reference source not found., the potential impact from GLNG’s pipeline on seagras
meadows is assumed to be identical to the Australia Pacific L

s 
NG stand alone pipeline.   

GLNG’s pipeline construction would result in an estimated direct loss of 1.4ha of mangroves and 9.7ha 
of saltmarsh. As such the cumulative impact upon seagrasses is estimated to be 11.2ha (4 x 2.8ha).  
The cumulative impact upon mangroves would be 8.6ha ([3 x 2.4ha] + 1.4ha) and the cumulative 
impact upon saltmarsh would be 37.0ha ([3 x 9.1ha] + 9.7ha). 



AUSTRALIA PACIFIC LNG PTY LIMITED 
THE NARROWS CROSSING 
ASSESSMENT OF OPTIONS 

301001-00448-00-EN-REP-0261 - Rev E - 5 November 2010 
Q-LNG01-15-TR-0242 Page 115

The four separate pipelines will require the dredging of four separate trenches across The Narrows 
and intertidal area.  Construction schedules for each proponent shows there is a considerable time 
difference between each one and no overlap.  The time lag between each dredging exercise provides 
ample time for recovery of the marine environment in The Narrows and the modelling results indicate 
overall low TSS concentrations associated with the single trench option.   

Consequently, the impact of dredge plumes should be considered for each individual trench and not 
cumulatively.  Australia Pacific LNG’s stand alone plan to dredge during the third quarter 2012 
coincides with GPC dredging in Targinnie Channel and at Fisherman’s Landing.  It was not considered 
necessary to model the single pipeline dredged trench combined with GPC dredging since the results 
would be no worse than the co-located pipelines trench option combined with the GPC dredging, as 
assessed by Asia-Pacific Applied Science Associates (APASA 2010). 
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Figure 6-2 Direct Impacts to Mangroves and Saltmarsh 
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6.3 Discussion 

6.3.1 Mangroves and Saltmarsh 

Clearance of mangrove and saltmarsh could alter primary productivity and lower trophic levels of the 
food chain.  Litter from mangroves provide an important source of nutrients for associated marine 
communities so any reduction in litter input could reduce nutrient cycling and in turn food availability 
especially in the intertidal and nearshore areas.  River borne nutrients are likely to be trapped and 
recycled within mangroves.   

Marine molluscs and invertebrate crustaceans utilise the intertidal wetlands for shelter and predator 
avoidance.  The intertidal and subtidal estuarine areas provide habitat for benthic communities and 
mangroves provide nursery habitat for juvenile fish and prawn species.  Loss of mangrove and 
saltmarsh habitats could therefore have an impact on fish and prawn stocks and the related fisheries.  
Impacts on fisheries are discussed further in Section 6.3.3. 

The marine molluscs and invertebrate crustaceans that utilise the intertidal wetlands for shelter and 
predator avoidance may also be affected by loss of mangroves.  The intertidal and subtidal estuarine 
areas provide habitat for benthic communities.  Flooding depth, duration and frequency are critical 
factors in the survival of both mangrove seedlings and mature trees (Lewis 2005). 

The four separate pipelines (cumulative) option would result in the highest loss of mangroves and 
saltmarsh communities.  

Indirect loss of mangroves may result from land reclamation and dredging, and through the alteration 
of topography and hydrological regimes.  Mangroves are highly susceptible to altered hydrological 
regimes.  Microtopographic relief that determines hydrological conditions directly influences mangrove 
zonation and distribution (Lewis 2005).  Reinstating or restoring pre-existing microtopography to 
minimise alterations to hydrology is important to ensure indirect impacts on mangroves are mitigated.   

Sheet piling and coffer dams will redirect tidal flows in open trench areas.  The potential impact from 
the GLNG option on hydrology is considered to be less than potential impacts to mangroves from 
other pipeline options, due to its location at the eastern side of the Kangaroo Island wetlands. 

6.3.2 Seagrass 

Most of the seagrass along the pipeline alignment occurs in the intertidal and shallow subtidal sections 
of Western Basin, with smaller areas near Laird Point.  The cover and distribution of seagrass vary 
both spatially and temporally along the proposed pipeline route(s) across the intertidal and shallow 
subtidal sections of Western Basin and Laird Point.  It has been (conservatively) assumed that the 
area represents total potential seagrass habitat rather than actual seagrass habitat.  

The four separate pipelines (cumulative) option would have the largest direct loss of seagrass habitat 
with a conservative estimate of approximately 11.2ha (historic/potential data) being lost.  This is 
relatively small in the context of regional cover and distribution (~7,245 hectares historic/potential 
seagrass in Port Curtis and Rodds Island reported by Rasheed et al. 2003). 
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Light, turbidity and temperature are the three key variables known to impact seagrass health (Coles et 
al. 2007).  In the Gladstone region, seagrass meadows occur in areas protected from large tidal 
regimes and associated scouring and high turbidity levels (McKenzie 2006).  Port Curtis regularly 
exceeds the QWQG (2006) and ANZECC (2000) turbidity guidelines.  The median and 95th percentile 
turbidity ranges during the dry season in deep waters (approximately >2 m LAT) of the Project Area 
are 3 – 9 NTU and 11 – 35 NTU, respectively.  The median and 95th percentile turbidity ranges during 
the dry season in shallow waters (approximately <2 m LAT) of the Project Area are 9 NTU and 30 – 90 
NTU, respectively. 

Under natural conditions, seagrass within Port Curtis are exposed to naturally elevated turbidity levels 
and high rates of sediment deposition for extended periods of time.  Turbidity levels of 55 NTU (184 
mg/L TSS) have been reported within the Western Basin seagrass bed, 91 NTU (317 mg/L TSS) in the 
vicinity of Wiggins Island and South Fishermans Landing and 20 NTU (56 mg/L TSS) in the deep 
water channels (see Chapter 7 of the Western Basin Dredging and Disposal Project EIS, GHD 2009b).  
These turbidity levels and TSS concentrations have been shown to persist for up to seven days at a 
time.   

Increased turbidity levels and light attenuation during dredging activities will potentially impact the 
seagrass communities.  Four species of seagrass occur in the Project area including Zostera 
capricorni, Halodule uninervis, Halophila spinulosa, and Halophila ovalis (GHD 2009b marine ecology 
assessment).   

Dredge plumes are likely to be localised to a relatively small area surrounding the dredger with a 
visible plume likely to extend along the channel in the direction of tidal current flow (refer to Western 
Basin Dredging and Disposal Project GHD 2009b).  Halophila ovalis can tolerate a reduction of 
surface irradiance to 0% for one month and Zostera capricorni can tolerate 5% for the same period 
(Erftemeijer and Lewis 2006).  The modelling undertaken by APASA (2010) for the co-located option 
show that the 50th percentile results showed a 1-2% reduction in light along the eastern shoreline of 
Kangaroo Island and north of the Western Basin reclamation site.  As such, it is considered unlikely 
that reduction of light levels on the seabed would impact seagrass meadows within the vicinity of the 
dredge plumes.   

Maximum sedimentation rates predicted during dredging for the proposed Western Basin Dredging 
and Disposal Project vary from 0.022 to 0.4 mm/day in calm and low velocity conditions (GHD 2009).  
At The Narrows, modelling indicates that daily sedimentation rates of dredge plume material (mm/day) 
could range from 0.003 – 0.022 mm/day.  Sedimentation rates of approximately 2 cm per year 
(Erftemeijer and Lewis 2006) are reportedly tolerable for Zostera spp. and Halophia ovalis which 
baseline studies showed tolerated sediment accumulation from 0.43 to 15cm per year (see Western 
Basin Dredging and Disposal Project EIS, GHD 2009).  It is thus unlikely that sedimentation would 
impact seagrasses.   

6.3.3 Fisheries 

In a study during 1991-1993 on the importance of mangroves, seagrass and saltmarsh habitat in 
Moreton Bay to fish, Laegdsgaard and Johnson (1995) concluded that, since the majority of juveniles 
of economically important species preferentially inhabit mangroves, these habitats must be conserved 
to protect the fisheries resources of Moreton Bay.  The Australia Pacific LNG stand alone pipeline 
option intersects the smallest area of mangrove habitat (2.7ha), followed by the co-located pipeline 
option (4.0ha).  These options will have significantly less impact on fisheries through mangrove habitat 
maintenance compared to the four separate pipelines option (8.6ha of mangrove loss).   
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Using productivity estimates of Blaber (2002) and Robertson and Blaber (2003), the potential losses to 
local fisheries from mangrove losses would represent up to 54-783kg of fish and 1,215-2,700kg of 
prawns per year for the Australia Pacific LNG stand alone pipeline option, 80-1,330kg of fish and 
2,067-4,590kg of prawns per year for the co-located pipeline option and 172-2,860kg of fish and 
4,440-9,870kg of prawns per year for the four separate pipelines option.  Similar productivity estimates 
of around 6kg of fish per hectare of saltmarsh by Mazumber et al. (2005), suggest the different 
pipeline options may result in proportionally similar losses to local fisheries although of a lower 
magnitude. 

Zostera capricorni meadows provide valuable nursery habitat for juvenile tiger prawns and other 
commercial and recreational fish species (Rasheed et al. 2008). An increase in density of Zostera 
capricorni meadows from 2005 - 2007 had positive implications for local fisheries production.  Zostera 
capricornii meadows do occur in the project area however the loss of seagrass is not expected to have 
an impact on the fisheries due to the expected relatively minor loss of seagrass.  Loss of access for 
commercial fishers in areas adjacent to the infrastructure is considered small relative to the larger 
areas of productive seagrass habitat throughout the Western Basin and the Port Curtis estuarine 
environments.  Therefore installation of the proposed pipeline is not expected to have a large impact 
on the availability of fish resources for commercial and recreational fishing activities.  Graham Creek is 
recognised as a local recreational fishing area and species important to recreational fishing include 
bream, mullet and whiting and mud crab.  The limited amount of potential loss of seagrass resulting 
from installation of the pipeline(s) is small relative to the seagrass areas present within Port Curtis, so 
there is likely to be limited or no effective impact to the availability of fish for recreational fishers in the 
area. 

6.4 Comparison of Options 

Table 6-1 summarises and compares the potential environmental impacts of the options for GTP 
crossings of the Kangaroo Island intertidal wetlands and The Narrows. 
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Table 6-1 Potential Impacts and Mitigation Measures – Marine Ecology and Water Quality 

Description Stand Alone Pipeline Co-located Pipelines Four Separate Pipelines 

Potential Impact:  Low to moderate impact to 
mangroves. The pipeline footprint covers an 
area of approximately 2.7ha of mangroves.  
Impacts to mangroves would likely be 
associated with area required for lay down and 
rig access.  Potential impacts include loss of 
habitat for fisheries resources. 

Potential Impact:  Moderate impact to the 
extent of mangroves removed (4.0ha) of the 
pipeline options.  

Potential impacts include loss of habitat for 
fisheries resources. 

Potential Impact:  Most extensive loss of 
mangroves (8.6ha) compared to the other 
pipeline options.   

Potential impacts include loss of habitat for 
fisheries resources. 

Direct Loss of 
Mangroves 

Loss of habitat for fish, 
birds and other marine 
fauna.  Mangroves roots 
provide shelter and 
shade for juvenile fish 
and prawns. Loss of 
nutrient cycling and 
input of nutrients to the 
marine system will have 
direct and indirect 
impacts on marine life. 

 

Mitigation:  Minimise width of ROW. 

Move HDD entry pad further east to avoid 
mangroves. 

Retain or restore pre-existing microtopography 
to avoid or minimise alterations to hydrology 

Mitigation:  Minimise width of ROW. 

Move HDD entry pad further east to avoid 
mangroves. 

Retain or restore pre-existing microtopography 
to avoid or minimise alterations to hydrology 

Mitigation:  Use co-located option 

Minimise width of ROW. 

Move HDD entry pad further east to avoid 
mangroves. 

Retain or restore pre-existing microtopography 
to avoid or minimise alterations to hydrology 

Potential Impact:  Low to moderate impact to 
saltmarsh. The pipeline footprint covers an 
area of approximately 9.1ha of saltmarsh.  
Potential impacts include loss of habitat for 
birds of conservation significance, thought to 
rely on the habitat, and other resources. 

Potential Impact:  The co-located pipelines 
have a direct impact to saltmarsh similar to the 
stand alone option, with 11.4ha to be directly 
lost.  Potential impacts include loss of habitat 
for birds of conservation significance, thought 
to rely on the habitat, and other resources. 

 

Potential Impact:  The four separate pipeline 
option will potentially result in the direct 
removal of 37.0ha of saltmarsh. This is a 
significantly greater loss of saltmarsh area 
compared to the other options.  Potential 
impacts include loss of habitat for birds of 
conservation significance, thought to rely on 
the habitat, and other resources. 

Direct Loss of 
Saltmarsh 

Saltmarsh provides 
important habitat for fish 
and other species, 
including some of 
recreational and 
commercial significance.  
Saltmarsh areas also 
provide important habitat 
for waders and other 
birds. 

Mitigation:  Minimise width of ROW. 

 

Mitigation:  Minimise width of ROW. 

 

Mitigation:  Use co-located option 

Minimise width of ROW. 
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Description Stand Alone Pipeline Co-located Pipelines Four Separate Pipelines 

Potential Impact:  Minor impact on seagrass 
with only 2.8ha lost.  Backfilling trenches with 
rock armour will prevent the recolonisation of 
trenched areas by soft substrate species which 
are currently present. 

Potential Impact:  Relatively minor loss of 
seagrass relative to the other options with the 
direct removal of approximately 3.6ha of 
seagrass. Backfilling trenches with rock armour 
will prevent the recolonisation of trenched 
areas by soft substrate species which are 
currently present. 

Potential Impact:  Largest loss of seagrass 
relative to the other options because of the 
required footprint across The Narrows.  Direct 
potential loss of seagrass is estimated at 
11.2ha. Backfilling trenches with rock armour 
will prevent the recolonisation of trenched 
areas by soft substrate species which are 
currently present 

Direct Loss of 
Seagrass 

Seagrass is the main 
food source for the 
herbivorous, Dugong 
(Dugong dugon), listed 
as vulnerable under the 
EPBC Act.  It also 
provides important 
habitat for other species 
such as fish and turtles 

Mitigation:  Avoid dredging during seagrass 
flowering and migration periods for significant 
marine species 

Confirm dredge area prior to dredging with 
GPS 

Install piled jetty rather than rock groyne 

Mitigation:  Avoid dredging during seagrass 
flowering and migration periods for significant 
marine species 

Confirm dredge area prior to dredging with 
GPS 

Install piled jetty rather than rock groyne 

Mitigation:  Use co-located option 

Avoid dredging during seagrass flowering and 
migration periods for significant marine species 

Confirm dredge area prior to dredging with 
GPS 

Install piled jetty rather than rock groyne 

Potential Impact:  Relatively minor impact 
predicted.   

Generally clean sediments 

Light attenuation and smothering not predicted 
to have impact 

Potential Impact:  Relatively minor impact 
predicted.   

Generally clean sediments 

Light attenuation and smothering not predicted 
to have impact 

Potential Impact:  Relatively minor impact 
predicted.   

Generally clean sediments 

Light attenuation and smothering not predicted 
to have impact 

Although dredging will occur four times, it is 
expected that there will be sufficient intervals 
between dredging, so that individual impacts 
would be no greater than the stand alone. 

Turbidity & 
Sedimentation 

Increased turbidity can 
reduce water quality and 
increase light 
attenuation which can 
impair growth of 
seagrasses and other 
marine plants.  
Sedimentation can result 
in the smothering of 
seagrasses and other 
benthic communities. 

Mitigation:  Selection of CSD rather than BHDs because CSDs have a more efficient suction, close to the seabed, that is relatively good at 
mitigating turbidity plumes  

Selection of a large dredge plant to reduce the duration of dredging. 

Dredge at high tide to reduce indirect loss of seagrass through turbidity and sedimentation 

Monitoring trigger values for turbidity and TSS during dredging activities will enable works to cease upon exceedances 

Implementation of a dredge management plan. 
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Description Stand Alone Pipeline Co-located Pipelines Four Separate Pipelines 

Potential Impact:  Sheet piling and coffer 
dams will direct tidal flows into Targinnie 
Creek, increasing the risk from turbidity 
plumes.. 

Potential Impact:  Sheet piling and coffer 
dams will direct tidal flows into Targinnie 
Creek, increasing the risk from turbidity 
plumes.  Similar impact to the stand alone 
option. 

Potential Impact:  Sheet piling and coffer 
dams from three proponents will direct tidal 
flows into Targinnie Creek, increasing the risk 
from turbidity plumes.  The GLNG pipeline 
would have a lesser impact. 

The cumulative impact for the four separate 
pipelines is potentially significantly greater than 
for other options. 

Siltation of creek lines 

Excavation could result 
in turbidity plumes 
migrating along the 
waterways, ultimately 
transporting increased 
sediment loads to the 
marine environment  

Mitigation:  Minimise clearing of stabilizing 
riparian vegetation including mangroves  

Progressive backfilling 

Cover stockpiles and ensure they will not enter 
the creek lines during flood events 

Sediment traps 

Mitigation:  Minimise clearing of stabilizing 
riparian vegetation including mangroves  

Progressive backfilling 

Cover stockpiles and ensure they will not enter 
the creek lines during flood events 

Sediment traps 

Mitigation:  Use co-located option 

Minimise clearing of stabilizing riparian 
vegetation including mangroves  

Progressive backfilling 

Cover stockpiles and ensure they will not enter 
the creek lines during flood events 

Sediment traps 

Potential Impact:  Sediment testing has 
shown that the sediments are relatively clean.  
Potential for ASS material in shallow areas.  
The stand alone pipeline option is expected to 
have a relatively minor impact.   

Potential Impact Sediment testing has shown 
that the sediments are relatively clean.  
Potential for ASS material in shallow areas.  
The co-located pipeline option is expected to 
have a relatively minor impact.   

Potential Impact:  Sediment testing has 
shown that the sediments are relatively clean.  
Potential for ASS material in shallow areas.  
The cumulative pipeline option is expected to 
have a relatively greater impact than the other 
options.   

Remobilisation and 
spread of 
contaminants 

Disturbance and spread 
of contaminants 
increases the area of 
contamination and 
potential exposure of 
toxic concentrations to 
marine species. 

Mitigation:  Establish contaminant trigger 
values and water quality monitoring 

ASSMP. 

Mitigation:  Establish contaminant trigger 
values and water quality monitoring 

ASSMP. 

Mitigation:  Use co-located option 

Establish contaminant trigger values and water 
quality monitoring 

ASSMP. 
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Description Stand Alone Pipeline Co-located Pipelines Four Separate Pipelines 

Potential Impact:  Sheet piling and coffer 
dams will redirect tidal flows through the 
Kangaroo Island wetlands.  The potential 
impact from the stand alone option on 
hydrology is considered to be similar to the 
impacts from the co-located option. 

Potential for microtopographic relief to be 
permanently altered. 

Potential Impact:  Sheet piling and coffer 
dams will redirect tidal flows through the 
Kangaroo Island wetlands.  The potential 
impact from the co-located option on hydrology 
is considered to be similar to the impacts from 
the stand alone option. 

Potential for microtopographic relief to be 
permanently altered. 

Potential Impact:  Sheet piling and coffer 
dams will redirect tidal flows through the 
Kangaroo Island wetlands.  The potential 
impact from the cumulative option on hydrology 
is considered to be approximately four times 
greater than the other options. 

Potential for microtopographic relief to be 
permanently altered. 

Altered hydrology 

Mangroves are highly 
susceptible to altered 
hydrological regimes.  

Microtopographic relief 
that determines 
hydrological conditions 
influences mangrove 
zonation and 
distribution. 

Mitigation:  Conduct detailed topographical 
surveys to enable the intertidal area to be 
reinstated to its natural condition 

Monitor the health of mangroves in areas 
adjacent to works post construction 

Reinstating the intertidal area to its previous 
condition. 

 

Mitigation:  Conduct detailed topographical 
surveys to enable the intertidal area to be 
reinstated to its natural condition 

Monitor the health of mangroves in areas 
adjacent to works post construction 

Reinstating the intertidal area to its previous 
condition. 

 

Mitigation:  Use co-located option 

Conduct detailed topographical surveys to 
enable the intertidal area to be reinstated to its 
natural condition 

Monitor the health of mangroves in areas 
adjacent to works post construction 

Reinstating the intertidal area to its previous 
condition. 

Disturbance of marine 
fauna 

Noise and light pollution 
may impact on the 
behaviour of marine 
species during 
construction activities.  
Direct collision by ships 
and dredge plant is also 
a potential impact. 

Potential Impact:  A direct collision between 
marine species and dredge plant can result in 
fatalities or severe injuries.  The dredging 
activities will extend over approximately 38 
days and other shipping activities will occur for 
longer.   

Piling can create noise which may harm marine 
fauna. 

The potential impacts are significantly less than 
the four separate pipelines option and less than 
the co-located option. 

Light impacts are expected to be minimal as 
the most sensitive marine fauna (nesting and 
hatchling turtles) are well removed. 

Potential Impact:  A direct collision between 
marine species and dredge plant can result in 
fatalities or severe injuries.  The dredging 
activities will extend over approximately 68 
days and other shipping activities will occur for 
longer.     

Piling can create noise which may harm marine 
fauna. 

The potential impacts are significantly less than 
the four separate pipelines option. 

Light impacts are expected to be minimal as 
the most sensitive marine fauna (nesting and 
hatchling turtles) are well removed. 

Potential Impact:  A direct collision between 
marine species and dredge plant can result in 
fatalities or severe injuries.  Each proponent 
will have separate dredging campaigns and 
therefore duration of dredging activities will be 
over an extended timeframe (approx 152 days) 
increasing the duration of potential disturbance 
to marine fauna.  The potential impact is 
significantly greater than the other options. 

Piling can create noise which may harm marine 
fauna. 

Light impacts are expected to be minimal as 
the most sensitive marine fauna (nesting and 
hatchling turtles) are well removed. 
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Description Stand Alone Pipeline Co-located Pipelines Four Separate Pipelines 

Mitigation:  Avoid sensitive periods (e.g. 
breeding and calving seasons for dugongs).  
Use noise reduction devices on plant and 
equipment 

Implement a dredge management plan with 
mitigation measures to avoid interactions with 
marine species 

Avoid dredging during periods when marine 
mammals are most active 

Avoid or minimise night works to reduce light 
pollution 

Use lighting designed to minimise the emission 
of specific intensities and spectral 
characteristics 

Avoid using fast planning vessels 

Mitigation:  Avoid sensitive periods (e.g. 
breeding and calving seasons for dugongs).  
Use noise reduction devices on plant and 
equipment 

Implement a dredge management plan with 
mitigation measures to avoid interactions with 
marine species 

Avoid dredging during periods when marine 
mammals are most active 

Avoid or minimise night works to reduce light 
pollution 

Use lighting designed to minimise the emission 
of specific intensities and spectral 
characteristics 

Avoid using fast planning vessels 

Mitigation:  Use co-located option 

Avoid sensitive periods (e.g. breeding and 
calving seasons for dugongs).  Use noise 
reduction devices on plant and equipment 

Implement a dredge management plan with 
mitigation measures to avoid interactions with 
marine species 

Avoid dredging during periods when marine 
mammals are most active 

Avoid or minimise night works to reduce light 
pollution 

Use lighting designed to minimise the emission 
of specific intensities and spectral 
characteristics 

Avoid using fast planning vessels 
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7. Terrestrial Flora and Fauna 

7.1 Flora 

7.1.1 Ecological and Vegetation Communities 

The proposed options will require the clearing of remnant vegetation and may require the clearing of 
high value regrowth vegetation.  Potential impacts to vegetation on site from the project include: 

• Loss of extent of REs in subregion and catchment. 

• Degradation of vegetated areas resulting in increased sediment loading, erosion, increased 
fragmentation and edge effects, canopy thinning and canopy gap development, changes to 
hydrological regimes, pollution and introduction/spread of weed species. 

All proposed pipeline options will require the clearing of remnant and potential high value regrowth 
vegetation.  The proposed pipeline options would require the clearing of wetland and potentially 
riparian vegetation. Potential impacts on wetland and riparian areas may include: 

• Loss of extent of wetland/riparian vegetation in subregion/catchment. 

• Degradation of wetland/riparian areas through increased fragmentation of vegetation, sediment 
loading and pollution. 

• Changes to hydrological regimes including flows, period and extent of inundation. 

Table 7-1 outlines the extent of each RE within each pipeline alignment option, including all identified 
ancillary infrastructure (such as workpads, winch sites, laydowns, stockpiles, stringing areas and ASS 
treatment yards).   

7.1

7.1

.1.1 Pipeline Investigation Area 

The proposed co-located option will have a considerably lower impact in terms of the extent of 
intertidal (saltpan and mangrove) vegetation clearing required (14.67ha) than the four separate 
pipeline options, which will require the greatest area of intertidal vegetation to be cleared (44.37ha).  
Constructing four separate pipelines is also expected to exacerbate any potential impacts associated 
with the project as it will require repeated tidal works over a prolonged period of time. 

.1.2 Ancillary Infrastructure Area 

Both the ROW and the ancillary infrastructure associated with each pipeline option will require clearing 
of woodland vegetation within the study area outside of The Narrows intertidal area.  The proposed co-
located option will have a considerably lower impact from clearing of woodland vegetation (74.36ha) 
than the cumulative impact of four separate pipelines (245.76ha). 
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Table 7-1 Regional Ecosystems Disturbance 

Total Area in Pipeline Option (ha) 

RE Code Community Description 
Stand alone Co-located 

4 separate 
pipelines  

REs listed as ‘Of Concern’ under the VMA 

11.3.4 Queensland blue gum (Eucalyptus tereticornis) and/or 
Eucalyptus spp. tall woodland on alluvial plains 

10.11 10.11 32.27 

REs listed as ‘Least Concern’ under the VMA 

11.1.2a Estuarine wetlands (bare mud flats) on Quaternary estuarine 
deposits, with very isolated individual stunted mangroves 

8.89 11.48 36.20 

11.1.4a Estuarine wetlands (Rhizophora spp. open-forest) on 
Quaternary estuarine deposits 

1.10 7.76 4.10 

11.1.4c Estuarine wetlands (yellow mangrove [Ceriops tagal] +/- grey 
mangrove [Avicennia marina] open forest) on Quaternary 
estuarine deposits 

0.48 0.60 2.16 

11.1.4d Estuarine wetlands (mangrove closed forest) on the landward 
edge of the tidal flats and in the upper tidal reaches of creeks 
and rivers where there is a high freshwater influence 

0.35 0.56 1.05 

11.3.26 Gum-topped ironbox (E. moluccana) or inland grey gum (E. 
macrocarpa) woodland to open forest on margins of alluvial 
plains 

35.37 35.37 112.95 

11.11.3 Lemon-scented / spotted gum (Corymbia citriodora), narrow-
leaved red ironbark (Eucalyptus crebra), White Mahogany (E. 
acmenoides) open forest on old sedimentary rocks with 
varying degrees of metamorphism and folding 

19.30 19.30 57.90 

11.11.15a Narrow-leaved red ironbark, Queensland peppermint (E. 
exserta) woodland on deformed and metamorphosed 
sediments and interbedded volcanics 

5.05 5.05 16.14 

12.1.3 Mangrove shrubland to low closed forest on marine clay 
plains and estuaries 

0.18 0.27 0.86 

12.5.1 Lemon-scented / spotted gum open forest on sub coastal 
remnant Tertiary surfaces 

0.00 0.00 7.20 

12.11.6 Lemon-scented/spotted gum (Corymbia citriodora), narrow-
leaved red ironbark (Eucalyptus crebra) open forest on 
metamorphics +/- interbedded volcanics 

4.53 4.53 19.30 

TOTAL  85.35 95.03 290.13 

7.1.2 Wetlands and Riparian Areas 

The proposed pipeline options would require the clearing of wetland and potentially riparian 
vegetation.  Potential impacts on wetland and riparian areas may include: 

• Loss of extent of wetland/riparian vegetation in subregion/catchment; 

• Degradation of wetland/riparian areas through increased fragmentation of vegetation, sediment 
loading and pollution; and 

• Changes to hydrological regimes including flows, period and extent of inundation. 
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7.1

tive 

7.1

.2.1 Pipeline Investigation Area 

Table 7-2 outlines the extent of significant wetland areas within the proposed pipeline alignments.  
The co-located option requires less disturbance within significant wetlands areas than the cumula
option. 

.2.2 Ancillary Infrastructure Area 

Ancillary infrastructure associated with the Australia Pacific LNG stand alone pipeline is partly located 
within the intertidal area of Kangaroo Island and therefore within The Narrows wetland area (i.e. 
workpads).  Although the locations of infrastructure associated with the four separate and co-located 
options is not exactly defined, it is expected that they will also require work pads in this intertidal area 
and there is a potential for this infrastructure to be located within or adjacent to major waterways such 
as Targinnie Creek.  As such, potential impacts associated with wetland disturbance are expected to 
be exacerbated by the cumulative impact of four separate pipelines. 

Table 7-2 Significant Wetlands of the Pipeline Investigation Area 

Total Area in Pipeline Option (ha) 

Significant Wetland Area 
Stand alone Co-located 

Four separate 
pipelines  

Directory of Important Wetlands 

The Narrows and Port Curtis 11.00 14.67 44.38 

Referable Wetlands 

GBR Wetland Management Area 11.00 14.67 47.67 
Note: values do not include subtidal areas of the Port Curtis DOI wetland 

7.1.3 Threatened Flora Species 

The construction of the proposed pipeline options and associated infrastructure will result in the 
clearing and/or disturbance of populations should they be present on site.  Loss and disturbance of 
populations may result in fragmentation of larger populations, loss of genetic variability and increased 
competition from weed species.   

Potential habitat areas for these species will also be impacted by the construction of the pipelines 
resulting in a loss and/or disturbance of these areas.  The extent of potential habitat loss varies 
between the proposed pipeline options with the co-located option requiring a lesser amount of area to 
be cleared than the four separate pipelines option, which has the greatest impact.  The greater the 
area disturbed as part of construction, the greater the impact.  Disturbance can lead to increased 
fragmentation and loss of connectivity between habitat areas, changes to floristic 
composition/structure, changes to hydrological regimes, erosion and weed invasion. 

7.1.3.1 Regionally Significant Flora Species 

Pipeline Investigation Area 

The proposed pipeline options do not transect potential habitat for any regionally significant flora 
species identified from the wider study area. 



AUSTRALIA PACIFIC LNG PTY LIMITED 
THE NARROWS CROSSING 
ASSESSMENT OF OPTIONS 

301001-00448-00-EN-REP-0261 - Rev E - 5 November 2010 
Q-LNG01-15-TR-0242 Page 129

Ancillary Infrastructure Area 

The co-located and Australia Pacific LNG stand alone options have infrastructure located adjacent to 
habitat suitable for regionally significant species known or potentially occurring in the wider study area.  
Disturbance to this habitat may result in fragmentation of larger populations, loss of genetic variability 
and increased competition from weed species.  Potential habitat areas for these species may also be 
impacted by construction activities should they occur in or adjacent to these areas resulting in a loss 
and/or disturbance of habitat.  Disturbance can lead to increased fragmentation and loss of 
connectivity between habitat areas, changes to floristic composition/structure, changes to hydrological 
regimes, erosion and weed invasion. 

7.1.3.2 Flora Species of Other Conservation Significance 

The proposed pipeline options and associated infrastructure will require the clearing of marine plants 
protected under the Queensland Fisheries Act 1994 including mangroves, saltmarsh species, salt 
couch, paperbarks and seagrasses. 

7.1.4 Mitigation Measures 

Mitigation measures to minimise the potential impact of the proposed project on terrestrial ecology 
values of the area include: 

• Locate all ancillary infrastructure (particularly the proposed stockpile area) outside the SEVT 
threatened ecological communities present in the west of the study area.  

• Minimise the extent of disturbance in intertidal wetlands areas by confining disturbance to the 
ROW and by siting associated infrastructure (e.g. work pads) in exposed mud flat areas devoid 
of vegetation as much as practicable. 

• Limit habitat clearing to the minimum possible extent where practicable and use existing tracks 
and cleared areas where practicable. 

• Minimise changes to hydrological regimes of the intertidal area by reinstating flows/extent and 
frequency of inundation post construction. 

• Pre-clearing surveys should be conducted of all areas proposed to be disturbed (including all 
ancillary infrastructure). 

• Should additional threatened flora species be recorded in or adjacent to the proposed 
disturbance footprints, additional threatened species management plans should be developed 
and implemented.  Plans should include measures to minimise impact to any populations found 
on site (e.g. by re-siting ancillary infrastructure such as stockpiles and laydowns) so that there is 
no net loss in population of these species.  Management plans should also include contingency 
plans including propagation of significant species and monitoring programs. 

• Develop and implement a weed management plan outlining measures to minimise weed spread 
including wash down procedures and weed certification requirements for plant equipment and 
vehicles as well as monitoring/control programs. 



AUSTRALIA PACIFIC LNG PTY LIMITED 
THE NARROWS CROSSING 
ASSESSMENT OF OPTIONS 

301001-00448-00-EN-REP-0261 - Rev E - 5 November 2010 
Q-LNG01-15-TR-0242 Page 130

7.2 Fauna 

7.2.1 Potential Impacts on Fauna in General 

The project area contains potential habitat for listed threatened and migratory fauna as well as a large 
number of common fauna species.  The pipeline construction will require clearing of vegetation which 
equates to a loss of fauna habitat.  In relation to common fauna species, this is unlikely to result in a 
significant long term impact, as similar habitats are available in areas adjacent to the proposed 
alignments and common species would utilise these habitats. 

Nevertheless, some potential impacts would remain and these include the following: 

• Habitat loss and disturbance. 

• Unearthing of burrowing fauna species during construction. 

• Trenchfall - the potential for fauna to fall into and become trapped in the open pipeline trench 
during construction. 

• Fragmentation of a bioregional wildlife corridor. 

• Disturbance of migratory shorebirds through increased activity and noise near important feeding 
and roosting habitat.  

Discussion of each of these potential impacts follows.   

7.2.2 Habitat Loss and Disturbance 

Each of the proposed options will require the clearance and disturbance of remnant habitat. Table 7-3 
provides a comparison of the area of disturbance for each habitat along the pipeline alignments for the 
three options.  

Table 7-3 Disturbance of remnant habitat areas  

Pipeline and Associated Infrastructure Disturbance Area (ha) 

Habitat Type  
Stand alone Co-located 

Cumulative (4 
pipes) 

Eucalypt woodland and open forest 74.36 74.36 245.76 

Mangrove 2.11 3.19 8.17 

Saltpan 8.89 11.48 36.20 

Total 85.36 89.03 290.13 

Duration of construction 
(months)* 

13 15 
Staggered over 42 
months (3.5 years) 

* Based on proposed construction timelines provided in EIS documentation.  
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The largest amounts of habitat clearing are of eucalypt woodland and open forest, mainly for 
infrastructure associated with the pipelines (e.g. stringing areas, laydowns, stockpiles, ASS treatment 
areas etc.).  The co-located option would have a considerably lower impact of clearing of woodland 
habitat than the cumulative impact of four separate pipelines.  Similarly, disturbance impacts on 
intertidal mangrove and saltpan habitat would be lower for the co-located option than the cumulative 
impact of four pipelines. 

Each of the proposed options will also result in a significant duration of construction activity, with the 
co-located and Australia Pacific LNG occurring over roughly similar periods (Table 7-3).  The 
cumulative impact of four single pipelines will result in a considerably extended period of disturbance 
compared to the other options.   

7.2.3 Unearthing 

There is significant potential for direct impact on some fauna species from being unearthed during 
construction of the pipeline trench(es).  While many larger and more mobile fauna such as birds, 
macropods and larger reptiles are likely to move away from the disturbance resulting from 
construction, smaller burrowing fauna (especially nocturnal species) are likely to remain under the 
surface and therefore risk being dug up and injured or killed.  A broad range of burrowing fauna 
including frogs, lizards, snakes and small mammals are potentially present along the entire length of 
the alignment.  Threatened fauna species potentially vulnerable to being unearthed in eucalypt 
woodland habitat include yakka skink, brigalow scaly-foot and collared delma, with water mouse 
potentially vulnerable in mangrove and adjacent claypan habitat at Friend Point and Curtis Island. 

The potential impacts of unearthing are likely to increase with a greater total length of pipeline trench.  
Consequently, the co-located option and the Australia Pacific LNG stand alone option (with the equal 
shortest length of alignment) are likely to have the lowest potential unearthing impact of all the 
trenched options.  The cumulative impact of four separate pipelines has a total alignment length 
approximately four times that of the co-located option and, as such, is likely to have greatly increased 
potential impacts from unearthing of burrowing fauna. 

7.2.4 Trenchfall  

To facilitate the laying of the pipeline, an open trench will be required.  Trenching in terrestrial areas 
will be progressive and therefore the full length of the pipeline will not be open at any given time.  The 
open trench provides a temporary barrier to fauna movement and there is potential for ground dwelling 
fauna to fall into the trench and become trapped and exposed to overheating, dehydration, predation 
and/or drowning.  Fauna entrapment within pipeline trenches has been recognised as a key 
environmental issue by the Australian Pipeline Industry Association Code of Environmental Practice 
(APIA 2009).  In intertidal areas the trenches would be kept flooded, with sheet piles presenting a 
vertical wall to any fauna which fell into the trench, increasing the risk of drownings. 

Published information from other Australian pipeline projects has demonstrated that pipeline trenches 
can entrap high numbers of a wide diversity of terrestrial animals (including many threatened species), 
particularly reptiles, frogs and small mammals, with the potential for very high levels of mortality (Ayers 
and Wallace 1997; Woinarski et al. 2000; Doody et al. 2003; Wilson and Swan 2004; Wilson 2005).  
Threatened fauna species potentially vulnerable to trenchfall in eucalypt woodland habitat include 
yakka skink, brigalow scaly-foot and collared delma. Water mouse may potentially be vulnerable to 
trenchfall in mangrove and adjacent saltpan habitat at Friend Point and Curtis Island. 
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The potential impacts of trenchfall are likely to increase with higher exposure to an open trench. In 
other words, impacts are likely to be higher with a greater total length of pipeline trench, depending on 
the length of trench left open at any one time, the length of time the trench is open and the seasonal 
timing of construction.  Consequently, the co-located option and the Australia Pacific LNG stand alone 
option (with the equal shortest length of alignment) are likely to have the lowest potential trenchfall 
impact of all the options.  The cumulative impact of four separate pipelines has a total alignment length 
approximately four times that of the co-located option, and is likely to have greatly increased potential 
impacts from trenchfall.  

To help minimise potential impacts from trench fall, the length of open trench should be the minimum 
practicable at any one time. Other mitigation measures to minimise impacts from trenchfall (particularly 
in eucalypt woodland habitat) include: 

• Consider minimising the period of time the trench is open and the length of open trench where 
practicable, to reduce the impact of fauna trapped in the trench. 

• Ramps and trench plugs with slopes of no greater than 50% (APIA 2005) should be located at 
least every 500m to assist escape for fauna. 

• Qualified fauna experts should be employed to survey the open trench and remove and release 
any trapped fauna species.   

7.2.5 Fragmentation of a Bioregional Corridor 

The alignments transect woodland, mangrove and saltpan habitat on the mainland that has been 
identified by DERM as a state significant bioregional wildlife corridor (Figure 7-1).  The Australia 
Pacific LNG stand alone option and the co-located option will result in the clearing of one ROW, 
whereas the cumulative option will require the clearing of four corridors through eucalypt woodland 
and wetland habitat.  

Each of the proposed pipeline options will contribute to the fragmentation of habitat within the 
bioregional wildlife corridor, particularly woodland and mangrove habitat.  Habitat fragmentation is a 
major cause of population decline in many wildlife species.  Linear clearing corridors such as the 
proposed pipeline ROWs act as linear barriers to fauna movement that can lead to the subdivision and 
isolation of fauna populations.  The barrier effect of such clearing tends to divide large continuous 
populations into smaller isolated populations, each of which is more susceptible to extinction than 
large populations.  The cleared corridor also opens intact remnant habitat to edge effects such as light, 
weed invasion, feral species and coloniser species.  

The co-located option would result in a single corridor through habitat within the bioregional corridor, 
whereas four single pipelines would result in four separate cleared corridors.  Consequently, the co-
located option would result in the lowest level of habitat fragmentation within the bioregional corridor 
compared to the cumulative effect of four separate pipelines.   

7.2.6 Potential Impacts on Threatened Fauna 

Of the 29 threatened fauna species identified as potentially utilising preferred habitat within The 
Narrows study area (Section 3.6.2.1), nine have the potential to be impacted directly or indirectly by 
the proposed development due to potential effects such as habitat loss, disturbance, trenchfall or 
direct impact through unearthing.  The nine species include three reptiles, four birds, and two 
mammals (Table 7-4). 
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Table 7-4 Threatened terrestrial fauna potentially impacted by the proposed Project 

Common name Ecology and distribution notes HMT* Potential impacts 

Reptiles    

estuarine crocodile Approaches the southernmost extent of current range in the Gladstone area. Coastal mangrove and saltpan habitat 
at The Narrows may occasionally be utilised by individuals, but unlikely to be resident. 

 No significant impact 

yakka skink Although no records of this species within the wider study area, this is a poorly known, cryptic species. Low likelihood 
of presence in woodland habitat. 

N Unearthing, trenchfall, 
habitat loss 

brigalow scaly-foot Although no records of this species within the wider study area, this is a poorly known, cryptic species. Known on 
Boyne Island south of Gladstone. Low likelihood of presence in woodland habitat. 

N Unearthing, trenchfall 

collared delma Although no records of this species within the wider study area, this is a poorly known, cryptic species. Low likelihood 
of presence in woodland habitat. 

N Unearthing, trenchfall 

Birds    

grey goshawk May occasionally utilise dense mangrove habitat along Targinnie and Humpy Creeks  No significant impact 

glossy black 
cockatoo 

Specialised feeder, reliant on Casuarina and Allocasuarina seeds. Breeds in hollows of eucalypts.   No significant impact 

black-necked stork Mangrove and saltpan habitat provides some foraging habitat for this species. Highly mobile, likely to occasionally 
utilise the area post construction.    

 No significant impact 

red goshawk Rarely seen bird of prey that may occasionally utilise woodland habitat. Low likelihood of presence.  Habitat loss 

beach stone-curlew Known to utilise saltpan and mangrove habitat at Friend Pt and Laird Pt. Susceptible to disturbance, especially during 
nesting. 

 Disturbance, habitat 
loss 

squatter pigeon 
(sthn) 

Feeds on grass seeds and is nomadic, following feeding resources. Recently recorded just south of GLNG route, and 
potentially present in woodland and cleared habitats along the alignments. 

 No significant impact 

sooty oystercatcher Forages on intertidal flats, typically near rocky shores. Recently recorded on Curtis Is, and may occasionally utilise 
saltpan and tidal mudflat habitat at Friend Point. 

 No significant impact 
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Common name Ecology and distribution notes HMT* Potential impacts 

square-tailed kite Widespread but rare bird of prey that hunts over open forests and woodlands.  Low likelihood of presence in 
woodland habitat. 

 No significant impact. 

cotton pygmy-goose May occasionally utilise farm dams in the vicinity of the alignments.  No significant impact 

powerful owl Requires hollows for nesting, large home range, roosts in dense vegetation. Prey species are mainly arboreal 
marsupials. Recently recorded in eucalypt woodland adjacent to the study area.  

 Habitat loss (tree 
hollows) 

eastern curlew Known to use saltpan, tidal mudflat and mangrove habitat at Friend Pt in significant numbers for foraging and 
roosting. 

 Disturbance, habitat 
loss 

black-breasted 
button-quail 

Low likelihood of presence in SEVT regrowth patches in the far west of the study area N Habitat loss 

little tern May occasionally utilise coastal saltpan habitat at Friend Point.  No significant impact 

Mammals    

little pied bat Widespread but uncommon, roosts in tree hollows and caves.  Low likelihood of presence in woodland habitat N Loss of roost sites 
(hollows) 

grey-headed flying-
fox 

At northern limit of range in Gladstone area. Nearest known roost south of Gladstone. May utilise woodland habitat 
as part of a larger foraging range. 

N No significant impact. 

coastal sheathtail bat Roosts in caves and rock crevices. All alignments transect mapped essential habitat for this species in the west of the 
study area.  

N No significant impact 

water mouse Potential false water rat mounds recently recorded on Curtis Island. Potentially present in mangroves and adjacent 
saltpan habitat along Targinnie Ck and on  Curtis Is. 

N Habitat loss, 
unearthing, trenchfall 

*High mobility taxon: EVR fauna with large home ranges (greater than 100ha per reproductive unit), as defined by EPA (2006b).  
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7.3 Migratory Shorebirds 

7.3.1 Potential Impacts 

All four single alignments, as well as the co-located option alignment, pass through or close to 
important shorebird roost habitat on Friend Point and on the saltpan between Targinnie Creek and 
Friend Point, and major shorebird feeding habitat on the tidal mudflats.  Disturbance to roosting and 
feeding habitat will occur as a result of construction with each option, with potential for significant 
impact on the Friend Point high tide roost. The exact location and extent of the roost is poorly known, 
due to limited survey effort during the season migratory birds are present.  The roosts are described in 
survey reports produced for the QCLNG EIS, but the locations given are indicative only. 

Direct impacts to shorebird populations from construction disturbance are likely to occur.  Disturbance 
has the potential to have a significant impact on migratory shorebirds, as the roosts are known to 
support sufficient numbers of shorebirds to constitute important habitat for at least two species (see 
section 3.2.4.1).  Shorebirds have limited opportunity for foraging during the low tide, and disturbance 
during this period can prevent these birds from foraging effectively (Bamford et al. 2008).  Disturbance 
from construction activities may force migratory shorebirds to increase the time devoted to vigilance 
and anti-predator behaviour, or may force them to move to less favourable feeding areas.  These 
activities can prevent the birds from using part of the habitat and therefore have a significant impact on 
migratory shorebirds (DEWHA 2009b).  In addition, both of the threatened birds (little tern and beach 
stone-curlew) are sensitive to human disturbance on beaches when nesting (Garnett and Crowley 
2000). 

Intertidal habitat is not utilised evenly by shorebirds.  Mudflats with exposed seagrass meadows are 
more intensely utilised and close proximity to a high tide roost site is identified as one of the most 
important factors in determining the distribution of shorebirds on an intertidal flat.  Of critical 
importance for shorebird roosting sites is the few roost sites that are available during the particularly 
high (king tides) when many alternative sites are inundated (Geering et al. 2007).  

Construction of pipelines along the proposed alignments will result in sustained disturbance over a 
lengthy period at the Friend Point high tide and spring tide roost sites, as well as increasing the 
potential for altered hydrology of the roost sites.  The activity associated with the construction of the 
pipelines is likely to result in significant disturbance to important habitat for migratory shorebirds, 
including known roosts and a major shorebird feeding area.  The duration of this disturbance activity 
varies between the options, with the Australia Pacific LNG stand alone option likely to result in 
construction disturbance for approximately 13 months and the cumulative stand alone options likely to 
result in almost continuous disturbance over a three and a half year period.  The co-located option is 
likely to result in construction disturbance for a period of approximately 15 months.  All of these 
proposals will result in shorebird disturbance during the period of September to March when migratory 
shorebirds utilise the feeding and roosting sites within the study area.  At the time of writing, no 
indication has been given that construction activity will be curtailed during this period. 

Additionally, increased worker numbers and increased access to the wider area arising from the 
project have the potential to result in increased disturbance across a wider area of the Kangaroo 
Island wetlands, particularly from recreational activities such as fishing and four wheel driving.  Public 
access to Friend Point may be enhanced post-construction if access tracks are not fully removed, with 
potential for improved access possible along any access tracks remaining following construction.   
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7.3.2 Mitigation Measures 

Ideally, construction should be timed to avoid the seasons during which migratory shorebirds will be 
present in the study area (September to March), and the pipeline alignments should be re-routed to 
avoid the important shorebird roost on Friend Point.  Construction limitations (including the 
requirement to remain within the NIC corridor) may mean that these measures are not practicable. 

If pipeline construction is to continue year round (as seems likely), and the alignments need to pass 
through or close to Friend Point, consideration should be given to offsetting disturbance and loss of 
important shorebird roost habitat through shorebird roost augmentation.  Construction of a shorebird 
roost near Friend Point was recommended by Sandpiper (2009a) in a supporting technical report for 
the QCLNG EIS.  Alternatively, a neap tide roost could be constructed on the tidal mudflats just 
offshore (e.g. using dredge spoil and rock groynes). 

Other mitigation measures include: 

• Where direct physical disturbance to roosting habitat is unavoidable, conduct a detailed contour 
survey of roosting habitat, to establish a microtopographic baseline and to ensure that the 
habitat can be reinstated to its previous condition upon completion of work. 

• If possible, schedule construction through the marshland section and Friend Point roosts to 
avoid the September to March migratory shorebird season, so that any roost disturbance (and 
subsequent roost augmentation) is completed prior to the return of the shorebirds. 

• Where practicable, restrict unnecessary access to important migratory shorebird feeding and 
roosting areas and beach nesting areas during September to March, to minimise disturbance to 
shorebirds and nesting little terns and beach stone curlews.  

• Install screening between construction and roosting habitat to minimise line-of-sight disturbance. 

• Implement an education program for workforce members regarding the importance of these 
areas and the need for disturbance to be minimised.  

• Prevent workforce members from bringing firearms or dogs onto the site. 

Controlling public access is likely to be difficult, particularly post construction.  Measures that may 
assist with controlling access include:  

• Removing bridges across Humpy and Targinie Creeks, removing access tracks post-
construction and returning sites to emulate pre-construction conditions. 

• Maintaining any required access tracks as private roads, with locked gates and permits required 
for the lifetime of the project. 

• Making impassable any access roads that are no longer required at the completion of 
construction (e.g. ripping, rock placement, dismantling of bridges). 

• Allowing as much of the ROW as practicable to regenerate. 

7.4 Comparison of Options 

Table 7-5 summarises and compares the potential impacts to terrestrial ecology of the options for the 
crossing of the Kangaroo Island intertidal wetlands and The Narrows. 
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Table 7-5 Potential Impacts and Mitigation Measures – Terrestrial Ecology 

Description Australia Pacific LNG stand alone Pipeline Co-located Pipelines Four Separate Pipelines 

Flora 

Potential Impact:  Clearing of 10.11ha of 
concern RE and 75.24ha least concern RE.  
Degradation of remnant vegetation. 

Potential Impact:  Clearing of 10.11ha of 
concern RE and 84.92ha least concern RE.  
Degradation of remnant vegetation. 

Potential Impact:  Clearing of 32.27ha of 
concern RE and 257.86ha least concern RE.  
Degradation of remnant vegetation. 

Ecological 
Communities/Vegetation 
Communities 

Mitigation:  Pipeline:  Develop vegetation 
management procedures (offsets).   

Ancillary Infrastructure: Locate infrastructure 
outside and away from remnant and high 
value regrowth vegetated areas and 
threatened ecological communities.  Develop 
vegetation management procedures (offsets). 

Mitigation:  Pipeline:  Develop vegetation 
management procedures (offsets).   

Ancillary Infrastructure: Locate infrastructure 
outside and away from remnant and high 
value regrowth vegetated areas and 
threatened ecological communities.  Develop 
vegetation management procedures (offsets). 

Mitigation:  Use co-located option. 

Pipeline:  Develop vegetation management 
procedures (offsets).   

Ancillary Infrastructure: Locate infrastructure 
outside and away from remnant and high 
value regrowth vegetated areas and 
threatened ecological communities.  Develop 
vegetation management procedures (offsets). 

Potential Impact:  Disturbance of 11.00ha of 
DOI wetlands and referable wetlands.  
Degradation of wetland areas. 

Potential Impact:  Disturbance of 14.67ha of 
DOI wetlands and referable wetlands.  
Degradation of wetland areas.  

Potential Impact:  Clearing of 44.38ha of DOI 
wetlands and 47.67ha of referable wetlands.  
Degradation of wetland areas. 

Wetlands and Riparian 
Areas 

Mitigation:  Pipeline/Ancillary Infrastructure: 
Develop vegetation management procedures. 

Mitigation:  Pipeline:  Develop vegetation 
management procedures.   

Ancillary Infrastructure: Locate infrastructure 
outside and away from wetland areas.  
Develop vegetation management procedures 
(offsets). 

Mitigation:  Use co-located option. 

Pipeline:  Develop vegetation management 
procedures.   

Ancillary Infrastructure: Locate infrastructure 
outside and away from wetland areas.  
Develop vegetation management procedures 
(offsets). 
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Description Australia Pacific LNG stand alone Pipeline Co-located Pipelines Four Separate Pipelines 

Potential Impact:  Potential loss and/or 
degradation of potential habitat for up to 9 
species. 

Potential Impact:  Potential loss and/or 
degradation of potential habitat for up to 9 
species. 

Potential Impact:  Potential loss and/or 
degradation of potential habitat for up to 9 
species. 

Threatened Flora Species 

Mitigation:  Targeted pre-clear surveys for 
threatened species. Develop species 
management plan (pre-clearing surveys, 
redesign, offset). Locate outside vegetated 
areas.  Develop vegetation management 
procedures. 

Mitigation:  Targeted pre-clear surveys for 
threatened species. Develop species 
management plan (pre-clearing surveys, 
redesign, offset). Locate outside vegetated 
areas.  Develop vegetation management 
procedures. 

Mitigation:  Use co-located option. 

Targeted pre-clear surveys for threatened 
species. Develop species management plan 
(pre-clearing surveys, redesign, offset). Locate 
outside vegetated areas.  Develop vegetation 
management procedures. 

Potential Impact:  Potential loss and/or 
degradation of potential SEVT habitat for up to 
3 species in vicinity of proposed stockpile area 

Potential Impact:  Potential loss and/or 
degradation of potential SEVT habitat for up to 
3 species in vicinity of proposed stockpile area 

Potential Impact:  Potential loss and/or 
degradation of potential SEVT habitat for up to 
3 species in vicinity of proposed stockpile area 

Regionally Significant 
Flora Species 

Mitigation:  Targeted surveys for regionally 
significant species/locate infrastructure outside 
identified populations.  Develop species 
management plan. 

Mitigation:  Targeted surveys for regionally 
significant species/locate infrastructure outside 
identified populations.  Develop species 
management plan. 

Mitigation:  Targeted surveys for regionally 
significant species/locate infrastructure outside 
identified populations.  Develop species 
management plan. 

Potential Impact:  Loss of protected marine 
plant species and degradation of marine plant 
habitat. 

Potential Impact:  Loss of protected marine 
plant species and degradation of marine plant 
habitat. 

Potential Impact:  Loss of protected marine 
plant species and degradation of marine plant 
habitat. 

Flora Species of Other 
Conservation Significance 

Mitigation:  Develop vegetation management 
procedures. Locate ancillary infrastructure 
outside vegetated areas where practicable 

Mitigation:  Develop vegetation management 
procedures. Locate ancillary infrastructure 
outside vegetated areas where practicable 

Mitigation:  Use co-located option. 

Develop vegetation management procedures. 
Locate ancillary infrastructure outside 
vegetated areas where practicable 
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Description Australia Pacific LNG stand alone Pipeline Co-located Pipelines Four Separate Pipelines 

Fauna 

Potential Impact: Clearing of 85.35ha of 
eucalypt woodland, mangrove and saltpan 
habitat including the ROW, plus areas for 
ancillary infrastructure 

Potential Impact: Clearing of 95.03ha of 
eucalypt woodland, mangrove and saltpan 
habitat including the ROW, plus areas for 
ancillary infrastructure 

Potential Impact: Clearing of 290.13ha of 
eucalypt woodland, mangrove and saltpan 
habitat including four separate ROWs, plus 
areas for ancillary infrastructure 

Threatened species: 
Habitat disturbance  

Mitigation: The clearance foot print to be kept 
to a minimum, particularly through sensitive 
habitat such as mangroves.  

Mitigation: The clearance foot print to be kept 
to a minimum, particularly through sensitive 
habitat such as mangroves.  

Mitigation: Use co-located option. 

The clearance foot print to be kept to a 
minimum, particularly through sensitive habitat 
such as mangroves. 

Potential Impact: Single pipeline trench 
through eucalypt woodland, mangrove and 
saltpan habitat over a duration of 13 months. 

Potential Impact: Single pipeline trench 
through eucalypt woodland, mangrove and 
saltpan habitat over a duration of 15 months. 

Potential Impact: Four pipeline trenches 
through eucalypt woodland, mangrove and 
saltpan habitat over a duration of up to 3.5 
years. 

Threatened species: 
trenchfall 

Mitigation: Minimise the period of time the 
trench is open and the length of open trench. 
Fauna experts to survey the open trench and 
remove and release any trapped fauna 
species. 

Mitigation: Minimise the period of time the 
trench is open and the length of open trench. 
Fauna experts to survey the open trench and 
remove and release any trapped fauna 
species. 

Mitigation: Use co-located option. 

Minimise the period of time the trench is open 
and the length of open trench. Fauna experts 
to survey the open trench and remove and 
release any trapped fauna species. 

Potential Impact: Clearance of a ROW 
through a bioregional corridor. 

Potential Impact: Clearance of a ROW 
through a bioregional corridor. 

Potential Impact: The clearing of four 
separate 40m ROWs through a bioregional 
corridor. 

Fragmentation of a 
bioregional corridor 

Mitigation: The clearance foot print to be kept 
to a minimum, particularly through sensitive 
habitat such as mangroves. Restoration of the 
right of way to the minimum area required for 
monitoring, maintenance and safety.  

Mitigation: The clearance foot print to be kept 
to a minimum, particularly through sensitive 
habitat such as mangroves. Restoration of the 
right of way to the minimum area required for 
monitoring, maintenance and safety.  

Mitigation: Use co-located option. 

Consider structures to improve connectivity 
where multiple ROWs are adjacent (e.g. rope 
bridges) 
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Description Australia Pacific LNG stand alone Pipeline Co-located Pipelines Four Separate Pipelines 

Potential Impact: Trenching and construction 
activity through important shorebird roosting 
and feeding habitat. Construction disturbance 
to migratory wading birds over an period of 
approximately 13 months.  

Potential Impact: Trenching and construction 
activity through important shorebird roosting 
and feeding habitat. Construction disturbance 
to migratory wading birds over an period of 
approximately 15 months.  

Potential Impact: Trenching and construction 
activity through important shorebird roosting 
and feeding habitat. Construction disturbance 
to migratory wading birds over an period of 
approximately 3.5 years. 

Disturbance of important 
migratory shorebird habitat 

Mitigation: Where practical minimise 
construction time in the period between 
September and March. Investigate the 
possibility of high tide roost augmentation. 

Mitigation: Where practical minimise 
construction time in the period between 
September and March. Investigate the 
possibility of high tide roost augmentation. 

Mitigation: Use co-located option. 

Where practical minimise construction time in 
the period between September and March. 
Investigate the possibility of high tide roost 
augmentation. 
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8. Sediment Sampling and Analysis 

Fine sediments, such as those that occur along the pipeline route, have the ability to attract and 
accumulate contaminants such as metals and PAHs (Storey et al. 2007; Vicent-Beckitt et al. 2006).  
Contaminants bound to the sediments are not readily bioavailable, however disturbance of the 
sediments, such as through the dredging and placement of material, can result in the release of 
contaminants from the sediments allowing them to enter the water column and become more readily 
bioavailable.  

Marine sediments to be removed during dredging for the proposed pipeline(s) have been sampled and 
analysed in accordance with the requirements of the National Assessment Guidelines for Dredging 
(NAGD) (Commonwealth of Australia 2009).  This analysis has identified that these sediments are 
considered clean under the NAGD assessment framework.  On this basis, there are minimal potential 
impacts for the dredging and placement of material in the reclamation area associated with the 
contaminant status of the sediments.  That is, contaminants are not likely to become bioavailable at 
concentrations that are detrimental to marine biota. 

Given that the sediments are considered clean, there is little difference between the three pipeline 
options in terms of potential impacts and associated mitigation measures.  Further, placement of the 
material in the Western Basin reclamation area or in an offshore disposal site is unlikely to cause a 
significant increase in the level of contaminants that are bioavailable. 

8.1 Comparison of Options 

Table 8-1 summarises and compares the potential environmental impacts of the options for GTP 
crossings of the Kangaroo Island intertidal wetlands and The Narrows. 
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Table 8-1 Potential Impacts and Mitigation Measures – Sediment Sampling and Analysis 

Description Stand Alone Pipeline Co-located  Four Separate Pipelines 

Potential Impact: Contaminants that are 
currently bound to the sediments may be 
released and made bioavailable within the 
water column, leading to impacts on marine 
biota.  The estimated dredge volume is 
approximately 85,400m3.   

Potential Impact:  Contaminants that are 
currently bound to the sediments may be 
released and made bioavailable within the 
water column, leading to impacts on marine 
biota.  The estimated dredge volume is 
approximately 155,000m3.   

Potential Impact:  Contaminants that are 
currently bound to the sediments may be 
released and made bioavailable within the 
water column, leading to impacts on marine 
biota.  The estimated dredge volume is 
85,400m3x 4 = 341,600m3.     

Dredging of The Narrows 

Mitigation:  Sediments have been analysed and contaminant levels have been identified as occurring below relevant screening levels and as 
such are considered safe to marine biota and are unlikely to cause harm. 

Potential Impact:  Placement of spoil material 
at the reclamation area may release 
contaminants into the water column, making 
them bioavailable to marine biota. 

Potential Impact:  Placement of spoil material 
at the reclamation area may release 
contaminants into the water column, making 
them bioavailable to marine biota.   

Potential Impact:  Placement of spoil material 
at the reclamation area may release 
contaminants into the water column, making 
them bioavailable to marine biota.   

Placement of spoil material 
at the Western Basin 
reclamation area. 

Mitigation:  Sediments have been analysed and contaminant levels have been identified as occurring below relevant screening levels and as 
such are considered safe to marine biota and are unlikely to cause harm.  
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9. Hydrodynamics and Dredge Plume Modelling 

Section 2 describes the methodology proposed (or assumed) for each of the four proponents’ pipeline 
crossing of The Narrows, if undertaken in isolation from the others and also describes The Narrows 
Crossing Technical Working Group preferred approach to co-locate the four pipelines into a single 
trench.  All proposed methodologies for crossing The Narrows involve the construction of a trench 
using a BHD working from a spud piled barge and subsequent laying of pipeline(s) and backfilling.   

Section 2.1 outlines the construction methods and infrastructure requirements for the co-located 
pipelines crossing.  Section 2.2 highlights construction and infrastructure differences between the co-
located and a single pipeline crossing.  Sections 3.12 and 13 describe the cumulative impacts of 
dredging, including the proposed GPC dredging.  Table 9-1 outlines the potential impacts of trench 
construction and associated dredge plumes.  Note that specific impacts to marine fauna and benthic 
communities are discussed in sections 6 and 14. 

Table 9-1 Trench construction issues 

Potential trenching issues Construction Risk 

Habitat destruction Loss of habitat through the removal of sediments and increased mortality of 
benthic organisms 

Release of nutrients and 
contaminants 

Mobilisation of nutrients and contaminants at dredge location and disposal 
ground.  Potential to change the species composition of the benthos.  

Water quality Changes constituent concentration in the water due to the absorption or 
release heavy metals. 

Turbidity Increase to total suspended solids (TSS) during dredging. Suspended 
sediment may limit primary production due to a reduction of light in the water 
column. 

Suspended sediment deposition Smothering of benthic assemblages when suspended sediment settles at the 
seabed. 

Visual and Amenity Impact Re-distribution of fines to impact on sandy shorelines. 

9.1 Hydrodynamics 

Construction of the rock groynes described in Section 2 is anticipated to have impacts on the 
hydrodynamic behaviour of tidal flows in The Narrows.  The APASA (2010) report indicates that the 
coffer dam/rock groyne structures have been incorporated into the dredge plume modelling, but the 
hydrodynamic impacts of these structures on tidal flows have not been analysed.  Impacts on tidal 
flows are likely to include increased velocity due to a restricted cross sectional flow area and/or 
localised changes to flow patterns near the alignment. 
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9.2 Dredge Plume Modelling 

9.2.1 Co-located Pipelines 

The predicted 50th and 95th percentile values of depth averaged TSS concentrations resulting from 
APASA’s modelling of the dredge operation were combined with the 50th and 95th percentile satellite 
derived background TSS concentration estimates.  By combining the predicted outcomes of the 
dredge operation with the satellite derived background TSS concentrations, “typical” (50th percentile 
predicted concentration + 50th percentile background concentration) and “extreme” (95th percentile 
predicted concentration + 95th percentile background concentration) conditions are reproduced. 

A snapshot of predicted TSS concentrations generated by the BHD under ebb and flood peak currents 
is presented in Figure 9-1 (reproduced from APASA 2010). The figure shows the maximum 
concentration at any vertical level within the three dimensional DREDGEMAP model domain.  As 
reported by APASA (2010) the results show that the predicted maximum concentrations did not reach 
150mg/L above ambient near the seabed.  

APASA model results indicated elevated localised sediment deposition adjacent to the BHD excavator 
arm, due predominantly to the rapid settlement of coarser material.  In contrast, finer sediments are 
predicted to advect in the general direction of the prevailing currents when the tide is flowing, with 
resuspension of fine material occurring in areas of strong current (i.e. in the main channels) and local 
accretion of sediments occurring where current speeds are relatively low. 

Time series graphs of vertical-maxima predicted TSS concentrations at nine selected receptor sites 
within Port Curtis were output from the model and are presented by APASA (2010).  The results 
indicate that locations north of the planned dredge operation will experience higher TSS 
concentrations than normal on many occasions during the dredge operations.  However, the model 
predicted little to no increase in TSS concentrations at the two sites closest to the trench, indicating 
the spatial variability in the dredging induced TSS concentrations. 

Model results predict increased TSS concentrations in both Graham and Targinnie Creeks.  The 
largest increases in Targinnie Creek (approximately 20mg/L above background) are associated with 
the dredge operation occurring on the western side of the crossing, although elevated concentrations 
continue to occur on occasion throughout the dredge operation.  Increases in TSS concentration 
above background are predicted to occur in Graham Creek when the dredge is operating on the 
eastern side of The Narrows (approximately 15mg/L above background) but with only slight increases 
above background occurring on a few occasions when the dredge is operating further to the west.  
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APASA (2010) generated management maps based on the results of their modelling for both TSS 
concentration and sediment deposition rate.  The various zones are as defined in Table 9-2.  Based 
upon TSS concentration the modelling results show no ‘Impact Zone’ or ‘Management Area 1’ for the 
BHD operation.  ‘Management Area 2’ for the BHD operation is predicted to occur primarily along the 
western edge of The Narrows from the Western Basin Reclamation Area to the mouth of Targinnie 
Creek and some distance upstream along the northern edge of Graham Creek. 

Based upon sediment deposition rates the modelling results show ‘Impact Zones’ for the BHD 
operation are predicted to occur at the entrance to Targinnie Creek and north and south of 
Worthington Island.  ‘Management Area 1’ occurs predominantly along the western side of The 
Narrows from the Western Basin Reclamation Area to the mouth of Targinnie Creek and north of 
Worthington Island.  ‘Management Area 1’ also is predicted to occur some distance upstream along 
the northern edge of Graham Creek and at isolated areas upstream in Targinnie Creek and around 
South Passage Island.  ‘Management Area 2’ is predicted to occur around all the areas specified for 
‘Management Area 1’ as well as extending further north into The Narrows and over intertidal areas 
including parts of the Kangaroo Island wetlands. 

Table 9-2 Definitions adopted for APASA management maps 

Zone TSS Concentration Sediment Deposition Rate 

Impact Zone Area within the 50th percentile 
25mg/L TSS concentration 
contour 

Area within the 50th percentile 
200g/m2/day sediment 
deposition rate contour 

Management Area 1 Area bounded by the 50th and 
95th percentile 25mg/L TSS 
concentration contour 

Area bounded by the 50th and 
95th percentile 200g/m2/day 
sediment deposition rate 
contour 

Management Area 2 Area bounded by the 95th and 
100th percentile 25mg/L TSS 
concentration contour 

Area bounded by the 95th and 
100th percentile 200g/m2/day 
sediment deposition rate 
contour 

Non-impacted Area Areas beyond Management 
Area 2 where no impacts are 
predicted 

Areas beyond Management 
Area 2 where no impacts are 
predicted 

Suspended sediment plumes generated by dredging can cause a reduction in light intensity at the 
seabed leading to a loss in primary production or cause death to seagrass habitats.  The APASA 
(2010) study also predicted light attenuation for the assessment of potential impact on seagrass.  
Mapping of reduction in light based upon predicted 50th percentile ambient TSS concentrations and 
BHD operation showed a 1-2% reduction in light along the eastern shoreline of Kangaroo Island and 
north of the Western Basin reclamation site.  Mapping during extreme conditions (based on the 
predicted 95th percentile ambient TSS concentrations and BHD operation) showed a larger region with 
reduced light at the seabed.  Reductions of 10 – 15% were predicted to occur within the shallower 
sections at the northern, southern and eastern shoreline of Kangaroo Island and along the northern 
entrance to Graham Creek. 
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9.2.2 Stand Alone Pipeline  

Based upon the effective production rate specified for the BHD in Table 3-18 and the assumed single 
pipeline trench volume of approximately 85,400m3, dredging of the single pipeline trench is anticipated 
to take approximately 38 days.  Impacts from dredging of the single pipeline trench are expected to be 
similar in nature but smaller in scale when compared to the co-located option as modelled by APASA 
(2010) due to the reduced volume and duration of dredging resulting in a reduced duration of impacts. 

9.2.3 Four Separate Pipelines 

The cumulative impact of dredging four single trenches for each of the LNG proponent’s pipelines is 
considered negligible as the currently assumed schedule for The Narrows crossing for each proponent 
shows there is a considerable time difference between each one and no overlap.  The time lag 
between each dredging exercise provides time for recovery of the marine environment in The 
Narrows.  Consequently, the impact of dredge plumes should be considered for each individual trench 
and not cumulatively.  Cumulative impacts of pipeline trench dredging in conjunction with GPC 
dredging in other areas of the Western basin are discussed in Section 13. 

9.2.4 Comparison of Options 

It has been assumed that due to the smaller volume and correspondingly shorter duration required to 
dredge the single pipeline options that impacts will be similar in nature but smaller in scale to those 
reported by APASA (2010) for the co-located option. 

The relative impact of different dredging options is directly related to the speed and duration of the 
work as the nature of impacts is similar for all.  Table 9-3 summarises and compares the potential 
environmental impacts of the options for GTP crossings of The Narrows. 
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Table 9-3 Potential Impacts and Mitigation Measures – Dredge Plume 

Description Stand Alone Pipeline Co-located  Four Separate Pipelines 

Potential Impact: Loss of habitat through the 
removal of sediments and increased mortality 
of benthic organisms. The estimated dredge 
volume is 85,400m3. 

Potential Impact: Loss of habitat through the 
removal of sediments and increased mortality 
of benthic organisms. The estimated dredge 
volume is 154,138m3. 

Potential Impact: Loss of habitat through the 
removal of sediments and increased mortality 
of benthic organisms. This would occur four 
times and therefore significantly increase the 
area and volume of disturbance (i.e. 85,400m3 
x 4 = 341,600m3). 

Habitat destruction 

Mitigation:  Minimisation of dredge volume and footprint. Recruitment and re-colonisation of 
disturbed area will occur from surrounding areas if sediment builds up naturally over time to 
cover protective armour stone. 

Mitigation:  Use co-located option. 

As per stand alone/co-located 

Potential Impact: Mobilisation of nutrients 
and contaminants at dredge location and 
disposal ground. Potential to change the 
species composition of the benthos. The 
estimated dredge volume is 85,400m3. 

Potential Impact: Mobilisation of nutrients 
and contaminants at dredge location and 
disposal ground. Potential to change the 
species composition of the benthos. The 
estimated dredge volume is 154,138m3. 

Potential Impact: Mobilisation of nutrients 
and contaminants at dredge location and 
disposal ground. Potential to change the 
species composition of the benthos. This 
would occur four times and therefore 
significantly increase the area and volume of 
disturbance (i.e. 85,400 x 4 = 341,600m3). 

Release of nutrients and 
contaminants 

Mitigation: Dredge Management Plan. 

Minimisation of dredge volume and footprint, and duration. Note: contamination of the sediments 
to be dredge is expected to be relatively insignificant. Marine sediments to be removed during 
dredging for the proposed pipeline have been sampled and analysed in accordance with the 
requirements of the National Assessment Guidelines for Dredging (NAGD) (Commonwealth of 
Australia 2009).  This analysis has identified that these sediments are considered clean under 
the NAGD assessment framework. (refer to sections 3.7 and 8) 

Mitigation:  Use co-located option. 

As per stand alone/co-located 



AUSTRALIA PACIFIC LNG PTY LIMITED 
THE NARROWS CROSSING 
ASSESSMENT OF OPTIONS 

301001-00448-00-EN-REP-0261 - Rev E - 5 November 2010 
Q-LNG01-15-TR-0242 Page 150

Description Stand Alone Pipeline Co-located  Four Separate Pipelines 

Potential Impact: Changes constituent 
concentration in the water due to the 
absorption or release heavy metals. The 
estimated dredge volume is 85,400m3. 

Potential Impact: Changes constituent 
concentration in the water due to the 
absorption or release heavy metals. The 
estimated dredge volume is 154,138m3. 

Potential Impact: Changes constituent 
concentration in the water due to the 
absorption or release heavy metals. Although 
this would occur four times, there is enough 
time expected between each occurrence to 
allow the recovery of the marine environment, 
in this respect.  Impact is considered the same 
as for a stand alone pipeline. 

Water Quality 

Mitigation: Dredge Management Plan. 

Minimisation of dredge volume and footprint, and duration. Note: contamination of the sediments to be dredge is expected to be relatively 
insignificant. Marine sediments to be removed during dredging for the proposed pipeline have been sampled and analysed in accordance with the 
requirements of the NAGD (Commonwealth of Australia 2009).  This analysis has identified that these sediments are considered clean under the 
NAGD assessment framework. (refer to sections 3.7 and 8) 

Potential Impact: Increase to total suspended 
solids (TSS) during dredging. Suspended 
sediment may limit primary production due to a 
reduction of light in the water column. The 
estimated dredge volume is 85,400m3. 

Potential Impact: Increase to total suspended 
solids (TSS) during dredging. Suspended 
sediment may limit primary production due to a 
reduction of light in the water column. The 
estimated dredge volume is 154,138m3. 

Potential Impact: Increase to total suspended 
solids (TSS) during dredging. Suspended 
sediment may limit primary production due to a 
reduction of light in the water column. 
Although this would occur four times, there is 
enough time expected between each 
occurrence to allow the recovery of the marine 
environment, in this respect.  Impact is 
considered the same as for a stand alone 
pipeline. 

Turbidity 

Mitigation: Peak values of TSS are indicated by modelling to occur for short durations at low tide (particularly in shallow water). A Dredge 
Management Plan regulating dredging activities to coincide with favourable tides in shallow water locations, or using some form of containment at 
low tides in shallow water locations. 
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Description Stand Alone Pipeline Co-located  Four Separate Pipelines 

Potential Impact: Smothering of benthic 
assemblages when suspended sediment 
settles at the seabed. The estimated dredge 
volume is 85,400m3. 

Potential Impact: Smothering of benthic 
assemblages when suspended sediment 
settles at the seabed. The estimated dredge 
volume is 154,138m3. 

Potential Impact: Smothering of benthic 
assemblages when suspended sediment 
settles at the seabed. This would occur four 
times and therefore significantly increase the 
volume of deposition (i.e. 85,400x 4 = 
341,600m3). Recruitment and re-colonisation 
of disturbed area from surrounding areas is 
not expected to occur in the durations between 
each occurrence. 

Suspended Sediment 
Deposition 

Mitigation: Dredge Management Plan. 

Minimisation of dredge volume and footprint. Recruitment and re-colonisation of disturbed area 
will occur from surrounding areas. 

Mitigation: Use co-located option. 

As per stand alone/co-located 

Potential Impact: A coating of fine material 
(muds and silts) could appear on the nearby 
sandy beaches from dredging on the Laird 
Point side of The Narrows as the plumes from 
the dredging follow the shoreline into Graham 
Creek. 

Potential Impact: A coating of fine material 
(muds and silts) could appear on the nearby 
sandy beaches from dredging on the Laird 
Point side of The Narrows as the plumes from 
the dredging follow the shoreline into Graham 
Creek. 

Expected to have slightly larger impact than 
stand alone 

Potential Impact: A coating of fine material 
(muds and silts) could appear on the nearby 
sandy beaches from dredging on the Laird 
Point side of The Narrows as the plumes from 
the dredging follow the shoreline into Graham 
Creek. 

Would occur four times – approximately four 
times the impact of the stand alone. 

Visual and Amenity Impact 

Mitigation: Dredge Management Plan regulating dredging activities to coincide with favourable 
tides in this location, or using some form of containment at low tides. 

Mitigation: Use co-located option. 

As per stand alone/co-located 
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10. Surface Water and Groundwater 

10.1 Co-located Pipeline 

10.1.1 Potential Impacts 

Potential effects to surface water and groundwater resources from the proposed co-located option are 
separated into water quality, surface water and groundwater impacts.  Due to the nature of 
groundwater and surface water interactions, potential water quality effects have been identified 
separate from the potential surface water and groundwater impacts.  

The potential impacts associated with the co-located pipeline option are as follows: 

Water Quality 

• Contamination and impact of surface and groundwater quality from: 

− Spills/leaks of chemicals, fuels and other construction-related materials. 

− Inappropriate disposal of hydrotest water. 

− ASS leachate from ASS storage/treatment areas. 

− HDD drilling fluids and drilling cuttings permeating into subsurface and through 
unconsolidated deposits to surface water bodies during drilling. 

− Potential risk to water quality from overflow or failure of HDD fluid containment. 

• Impact on surface and ground water acidity resulting from ASS oxidation in the Marshlands 
Section sheet pile trench bottom (if required). 

• Increased natural pollutant levels (suspended solids, turbidity, nutrient loading, etc) as a result 
of exposure to earthworks areas.  

Surface water 

• Changes to surface water flow patterns (all sections). 

• Impact on tidal flows due to earthworks over tidal mudflats and water courses (Creek Section 
and Marshlands Section). 

• Soil erosion, scour and sedimentation of waterways from inappropriate disposal of hydrotest 
water (all sections). 

• Sedimentation and erosion of waterways from earthworks, clearing, trenching and stockpiles (all 
sections). 

• Overflow erosion and overflow water quality during backfilling (Marshlands Section). 

• Localized changes to the salinity conditions of the surface water due to migration of saline/fresh 
waters along linear pipeline routes (all sections) and possible impedences to tidal flows. 

• Surface water impacts relating to interaction with ground water and potential ground water 
impacts.  
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Groundwater 

• Permanent deformation of subsurface rock/soil matrix and associated permeability from pre-
loading for temporary access and construction pads (Creek and Marshlands Section). 

• Increase in local hydraulic conductivity conditions and development of preferential linear flow 
paths along the trench and HDD bore annulus (Terrestrial Sections and Marshlands Section). 

• Alteration of local groundwater flow patterns from draining effects of pipeline excavation 
(Terrestrial Sections and Marshlands Section). 

• Interception of possible highly permeable alluvial sediments or aquifers connected to Humpy 
Creek or Targinie Creek channels and other surficial water bodies resulting in potential 
connection and draining effects to surface water features into HDD annulus (Creek Section). 

• Impacts on unidentified groundwater dependent ecosystems or discharge springs (there are no 
previously identified groundwater users within or near the pipeline works). 

• Groundwater chemistry impacts to permeable sediments along the HDD trajectory via loss of 
drilling fluids and associated additives (unless inert). 

• Potential increase in volume of produced drilling fluids due to groundwater inflows from high 
permeability alluvial sediments and rock formations in HDD annulus. 

• Impact on drilling fluid chemistry and HDD bore stability from changing groundwater chemistry 
conditions such as the freshwater/salt water interface. 

• Impact on shallow groundwater systems as a result of spills from the HDD laydown and drilling 
fluid storage area. 

• Localized changes to the salinity and pH conditions of the ground water due to migration of 
saline/fresh waters along linear pipeline routes (all sections) and possible impedences to tidal 
flows. 

10.1.2 Mitigation Measures 

The mitigation measures are section specific as a result of the different proposed construction 
methods along the pipeline route.  The mitigation measures for the proposed stand alone option are 
organised by mitigation measures applicable to each section as described in section 2.1.  The 
descriptions below are divided into potential impacts associated with All Sections, the terrestrial 
conventional open trenching methods sections (Terrestrial Sections), the creek section (Creek 
Section), and/or the marshlands sections (Marshlands Sections). 

All Sections 

• Selection and placement of trench backfill material in a manner to minimise risk of creating 
preferential pathways for groundwater movement. 

• Optimisation of the pipeline alignment to minimise the number of watercourse crossings and 
incursions into the lowest lying mudflats areas as per the HDD methods (APLNG, SALNG) or 
alternate route method (GLNG). 

• Erosion and sediment control plans across all construction areas, with particular importance on 
areas impacting water bodies or overland flow paths (tidal or fresh water). 
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• Disposal of hydrotest water in accordance with approved hydrotest management measures. 

• Storage of hazardous materials, fuel and industrial or process chemicals in Terrestrial Sections 
and away from watercourses in accordance with applicable federal, state and regional council 
requirements to prevent spills or unintentional releases to the surface water and groundwater 
environments. 

• Clean up, remediation and reporting of any hazardous spills immediately after any incident. 

• Development and implementation of approved environmental management plans designating 
environmental responsibilities, monitoring program details, reporting mechanisms and corrective 
actions to address and mitigate potential impacts to surface water and groundwater resources. 

• Mounding of the trench backfill to allow for sufficient settling and to prevent development of a 
linear depression for ponding and channelling of water.10 

• Routine visual monitoring including, erosion and sediment control measures undertaken to 
assess the effectiveness of the water resource implementation strategies and construction 
activities. 

• Water courses stabilisation immediately following completion of works.  Water courses to be 
reinstated with bank profiles to match the existing state. 

• Stabilisation of cleared areas with vegetation as soon as practical following completion of works. 

• Post-construction monitoring of waterway crossing sites to be undertaken annually at the end of 
the wet season, and any remedial works will be completed prior to the onset of the following wet 
season to achieve successful rehabilitation. 

• Refuelling to occur in designated areas that are isolated from receiving environment with 
appropriate bunding or provision of other non-permeable barrier. 

• Designation of environmental responsibilities, monitoring program details, reporting 
mechanisms and corrective actions to be clearly defined in an approved EMP. 

Terrestrial Sections 

• Proper bunding and/or locating of ASS storage area away from shallow highly permeably 
groundwater areas or areas where the potential seepage of ASS leachate may reach a nearby 
surface water body. 

• Provide appropriate bunds around areas containing fuels and dangerous materials. 

• Installation of sediment basins where appropriate to capture and prevent the spread of 
sediments and silts. 

• Topsoil is to be stripped and stockpiled away from any existing drainage areas.  Erosion of 
stockpile areas is to be controlled using silt fences or covering with geo-fabrics. 

• Installation of temporary freshwater drainage such as diversion channels, pipes and bunding. 

• Utilisation of construction techniques and erosion and sediment control methods to minimise 
risk associated with restoration of pipeline trenches and watercourse crossings. 

                                                      
10 This needs to be considered against the potential impacts of mounds causing tidal flow changes across the wetlands. 
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Creek Crossing Section 

• Ensure a geotechnical and geophysical field investigation is conducted to establish the 
geological and hydrogeology regime along and adjacent to the HDD corridor with particular 
attention to location and depth of potential surface water features that may have accumulations 
of permeable deposits at their base.  

• Understand potential groundwater quality conditions along the HDD trajectory (i.e. location of 
saltwater interface) and hydraulic gradients between subsurface and surface water features. 

• Ensure the HDD bore depth is below or avoids any highly permeable formations potentially 
connected to Humpy Creek, Targinie Creek, or other significant surface water bodies. 

• Ensure effective viscosity is mixed in advance of the HDD bore intercepting any potentially 
highly permeable formations (based on the geotechnical field investigation). 

• Ensure sufficient additional capacity is designed into the HDD drilling fluid recirculation and 
storage facilities to manage volumes of groundwater that may infiltrate during drilling. 

• Proper HDD pipeline abandonment at end of life to prevent the development of any preferential 
groundwater pathways and/or groundwater contamination (e.g. slurrying-in of pipeline, 
cementing or grouting). 

• Minimise contaminants in any drilling fluids used. 

• HDD drilling fluid recirculation and storage facilities be adequately engineering and bunded to 
ensure containment of during drilling, removal, and disposal of drilling fluids. 

• Ensure drill cuttings and HDD drilling fluid are disposed of in government approved and suitable 
landfill(s). 

• Installation of sediment basins or silt curtains where appropriate to capture sediments and silts 
and prevent them spreading beyond the HDD staging area. 

Marshlands Section 

• Implementation of an approved ASSMP including: 

− Attention to infiltrated waters within the sheet piled trench and comparison to nearby surface 
water and groundwater quality to assess ASS acidification of waters and appropriate plan for 
collection and disposal of fluids if necessary. 

− No dewatering of sheet piled trench to assist in preventing ASS oxidation. 

− Attention to potential oxidation of saturated soils at base of sheet pile trench and related 
water acidification. 

• Detailed planning, prior to construction across water bodies, tidal zones and mudflats, to 
consider all necessary engineering investigations to minimise the potential environmental 
impacts. 

• Minimise extent of vegetation clearing and soil disturbance as much as possible. 

• Where possible, topsoil is to be stripped and stockpiled in an area isolated from drainage and 
tidal zones.  Erosion of stockpile areas to be controlled using silt fences or covering with geo-
fabrics. 
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• Isolation of construction areas in tidal zone by bunding or provision of some other non-
permeable barrier.  Care will need to be given to ensure tidal flows are not impeded.  It is 
expected that pipes or diversion channels will be required to ensure flows are not obstructed. 

• Installation of temporary freshwater drainage measures such as diversion channels, pipes and 
bunding. 

• Utilisation of construction techniques and erosion and sediment control methods to minimise 
risk associated with restoration of pipeline trenches and watercourse crossings. 

• Work to be carried out during dry season and outside of spring tide cycles, as much as possible. 

• Implementation of approved ASSMP. 

10.1.3 Assumptions 

The following relevant assumptions (as listed previously) apply to the stand alone option methodology: 

• All dangerous material storage, refuelling areas, and stockpile yards are located in the 
Terrestrial Sections. 

• The pipelines will not be used to transport any fluid besides gas and thus the potential for fluid 
contamination by the transport fluid is limited to vapour contamination. 

• Construction associated with the mudflats area will not stop tidal flows. 

• The pipeline trenches across the mudflats will not be dewatered. 

• Laydown areas and work pads on the mudflats will be located at appropriate areas away from 
surface water features and low lying area where shallow groundwater is expected. 

• Temporary access road will be required along the mudflat route (road to be removed once 
pipeline is operational). 

10.2 Stand Alone Pipeline  

10.

10.

10.

2.1.1 Potential Impacts 

Potential impacts of the stand alone pipeline option on surface water and groundwater are similar to 
those of the co-located option, albeit there would be a shorter construction period and a differing scale 
of construction as described in section 2.2.  Therefore, any effects on surface water and groundwater 
resources associated the stand alone pipeline option are anticipated to be similar. 

2.1.2 Mitigation Measures 

Potential mitigation options for the stand alone pipeline option on surface water and groundwater 
resources are similar to those of the stand alone option. 

2.1.3 Assumptions 

As per preceding section for the co-located option. 
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10.3 Four Separate Pipelines (Cumulative Effects) 

10.3.1 Potential Impacts 

Potential impacts of the four separate pipelines are similar to those listed for the stand alone option 
and co-located pipeline option for the APLNG, GCLNG, and SALNG,  As discussed in section 2.3, the 
GLNG pipeline construction methods and routing differ from the co-located methodology and the other 
proponents.  Several associated environmental disturbance and potential effects on surface water and 
groundwater resources are considered greater for the cumulative option due to the following: 

• Excavation of four separate pipeline trenches as opposed to one for the stand alone option and 
co-located pipeline option. 

• Potential for the combined linear features of each of the sheet pile trenches to restrict tidal, 
surface water and groundwater flows. 

• The need for additional stream crossings and related HDD impacts. 

• Larger footprint area and potential disturbance to surface water and groundwater conditions. 

• Greater potential for spill and/or leaks of chemicals and fuels as a result of the larger footprint 
area. 

• The need for additional ASS storage and treatment areas and related risks to surface water and 
groundwater. 

The GLNG pipeline construction trenching methods differ from the other proponents.  Differences 
relate to the alternate route and short section open trenching and quick backfill.  Due to this difference, 
no HDD related potential impacts would apply to the GLNG pipeline construction and the cumulative 
effects of HDD would only be threefold.  Additional potential impacts associated with the open 
trenching method are: 

• Restriction of tidal and surface water flows affecting local groundwater flushing of salinity in 
mangrove areas, from multiple adjacent ROWs. 

• Increased ASS oxidation of soils and associated acidification of infiltrated waters. 

• Tidal, surface and groundwater infiltration during construction and related overland flow created 
by backfill displacement of water. 

• Increased overflow erosion and overflow water quality during backfilling. 

• Creation of preferential flow paths for surface water (during construction) and groundwater (post 
construction) related to quick construction methods. 

10.3.2 Mitigation Measures 

Potential mitigation options for the four separate pipelines on surface water and groundwater 
resources are similar to those of the stand alone option and co-located pipeline option.  Listed below 
are additional mitigation measures for the cumulative option: 

• Timing of pipeline construction so as to not restrict tidal and related surface and groundwater 
flows into an area. 

• ASSMP exclusive to the open trenching method. 
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• Management Plan for infiltrated waters into open trench. 

• Erosion and sediment management plan. 

• Correct placement and compaction of backfill so as to prevent conduits for surface water and 
groundwater flow. 

10.3.3 Assumptions 

As per preceding section for stand alone option. 

10.4 Comparison of Options 

Construction of the pipelines using a co-located methodology is expected to provide considerable 
reductions in impacts on surface water and groundwater resources compared to the construction of 
four separate pipelines.  The lesser impacts result from the net reduction in footprint of construction 
activities. 

Table 10-1 and Table 10-2 summarise and compare the potential environmental impacts of the 
options for GTP crossings of the Kangaroo Island intertidal wetlands and The Narrows. 
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Table 10-1 Potential Impacts and Mitigation Measures – Groundwater 

Description Stand Alone Pipeline Co-located  Four Separate Pipelines 

Potential Impact:  Increase in hydraulic 
conductivity of trench corridor and 
development of preferential pathway for 
groundwater movement and related draining 
effects of corridor. 

Infiltration of HDD bentonitic drilling muds 
affected subsurface flow conditions 

Potential Impact: Same as for stand alone 
option 

 

Potential Impact: Same as for stand alone 
option only larger in magnitude given the 
development of four pipeline trenches using 
the sheet pile trench method.   

  

Disturbance to local 
groundwater flow conditions 
and interaction with surface 
water features/GDEs 

Mitigation:  Compaction of trench 
replacement material to return trench corridor 
to near pre-development conditions.  
Blanketing of higher permeability sands and 
gravels encountered during construction with 
clay/mud layer. No de-watering of trench 
during construction.  

Hydrogeological investigation to identify high 
permeability formations, competent rock 
depth, and the freshwater-saltwater interface 
along HDD route 

Contingency in HDD fluid containment and 
recycling stream to allow increased produced 
fluids 

Development of an appropriate 
decommissioning plan for end of life 
abandonment 

Mitigation: Same as for stand alone option 

 

Mitigation:  Use co-located option. 

Time construction for the separate pipelines 
such that two different ROWs do not prevent 
tidal and surface water movement (ultimately 
affecting groundwater flushing in Mangroves) 

Correct placement and compaction of backfill 
so as to prevent conduits for surface water 
and groundwater flow 
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Description Stand Alone Pipeline Co-located  Four Separate Pipelines 

Potential Impact:  Impact to local 
groundwater quality and potential for 
migration towards surface water features or 
wetlands 

Potential Impact:  Same as for stand alone 
option 

 

Potential Impact: Same as for stand alone 
option only greater potential for impacts due 
to four separate pipeline ROWs and 
increased footprints for storage yards and 
related construction activity 

Spills and leaks of 
chemicals and/or fuels 

Mitigation:  Locating of chemical and fuels 
storage areas in the Terrestrial Section away 
from shallow groundwater areas, or areas 
near surface water features, and proper 
bunding to ensure containment. 

Mitigation: Same as for stand alone option 

 

Mitigation: Use co-located option. 

Same as for stand alone option 

Potential Impact:  Alteration of groundwater 
chemistry through infiltration of HDD drilling 
fluids 

Impact on drilling fluid chemistry from 
changing groundwater conditions (i.e., 
freshwater – saltwater interface). 

Improper disposal methods for HDD fluids and 
cuttings. 

Potential Impact:  Same as for stand alone 
option 

Potential Impact:  Same as for stand alone 
option only increased risk and associated 
magnitude due to multiple HDD operations 
and individual operations 

Groundwater chemistry and 
drilling fluid interactions 

Mitigation:  Tunnel sufficiently deep to avoid 
high permeability formations beneath surface 
water features. 

Utilise results of geological and 
hydrogeological investigation to plan for 
changing fluid conditions. 

Ensure HDD fluids and cuttings are disposed 
of in government approved landfill facilities. 

Minimise volumes of HDD fluids by re-using 
drilling fluids if practical. 

Mitigation:  Same as for stand alone option Mitigation:  Use co-located option. 

Same as for stand alone option 
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Description Stand Alone Pipeline Co-located  Four Separate Pipelines 

Potential Impact: Leaching of constituents 
from ASS storage areas into the local 
groundwater and the resulting change in 
quality conditions followed by transport and 
release to nearby surface water features. 

Potential Impact: Same as for stand alone 
option 

 

Potential Impact: Same as for stand alone 
option only increased risk and associated 
magnitude of effect due to establishment of 
four separate soil storage areas 

Effects from ASS soil 
storage/treatment areas 

Mitigation:  Locate ASS storage areas away 
from shallow water table areas and nearby 
surface water features; proper bunding of 
areas to ensure containment and isolation of 
ASS leachate from surrounding environment. 

Mitigation: Same as for stand alone option 

 

Mitigation: Use co-located option. 

Same as for stand alone option 
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Table 10-2 Potential Impacts and Mitigation Measures – Surface Water 

Description Stand Alone Pipeline Co-located  Four Separate Pipelines 

Potential Impact:  Crossing of tidal water 
bodies – impact on tidal swings  

Crossing of tidal creeks – impact on 
freshwater flows and floods 

Potential Impact:  Same as for stand alone 
option 

 

Potential Impact: Same as for stand alone 
option only larger in magnitude given the 
development of four pipeline trenches and 
increased extents of earth works associated 
with this option. 

Changes to surface water 
flow patterns including tidal 
flows and rainfall runoff 

Mitigation:   Carry out work around water 
courses during the dry season as much as 
possible.  Carry out works in tidal waters 
during optimum tidal cycles where practical 
(avoid Spring tides).  Ensure proper design of 
any flow diversion measures.  Routine visual 
monitoring during construction.  Annual post 
construction monitoring of water way 
crossings 

Mitigation:  Same as for stand alone option 

 

Mitigation: Use co-located option. 

Same as for stand alone option 

Potential Impact:  Impact to local surface 
water quality and potential for contamination 
to spread beyond construction area. 

Potential Impact:  Same as for stand alone 
option 

 

Potential Impact: Same as for stand alone 
option only greater potential for impacts due to 
four separate pipeline ROWs and increased 
footprints for storage yards and related 
construction activity 

Spills and leaks of 
chemicals and/or fuels 

Mitigation:  Locating of chemical and fuels 
storage areas in the Terrestrial Section away 
from shallow groundwater areas, or areas 
near surface water features, and proper 
bunding to ensure containment. 

Installation of temporary stream diversion 
measures where necessary. 

Proper storage of all hazardous materials. 

Designated re-fuelling areas. 

Immediate clean up and remediation of 
hazardous spills. 

Mitigation:  Same as for stand alone option 

 

Mitigation: Use co-located option. 

Same as for stand alone option 
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Description Stand Alone Pipeline Co-located  Four Separate Pipelines 

Potential Impact:  Leaching of constituents 
from ASS storage areas into the local 
groundwater and the resulting change in 
quality conditions followed by transport and 
release to nearby surface water features. 

Potential Impact: Same as for stand alone 
option 

 

Potential Impact: Same as for stand alone 
option only increased risk and associated 
magnitude of effect due to establishment of 
four separate soil storage areas 

Effects from ASS soil 
storage areas 

Mitigation:  Locating of ASS storage areas 
away from shallow water table areas and 
nearby surface water features; proper bunding 
of areas to ensure containment and isolation 
of ASS leachate from surrounding 
environment.  Implementation of approved 
ASS management plans. 

Mitigation: Same as for stand alone option 

 

Mitigation: Use co-located option. 

Same as for stand alone option only increased 
risk and associated magnitude of effect due to 
establishment of separate soil storage areas 

 

Potential Impact: Construction activities have 
potential to cause soil erosion, scour and 
sedimentation. 

Potential Impact:  Same as for stand alone 
option 

 

Potential Impact:  Same as for stand alone 
option only greater potential for impacts due to 
four separate pipeline ROWs, increased 
earthworks disturbance and construction 
activity. 

Soil erosion, scour and 
sedimentation 

Mitigation:  Minimise extent of vegetation 
clearing.  Appropriate use of erosion and 
sediment control measure – particularly near 
water bodies.  Stabilise earthworks areas as 
quickly as possible following construction.  
Ensure proper design of any flow diversion 
measures.  Installation of sediment basin or 
silt curtains as appropriate to prevent spread 
of sediment laden flows.  Utilisation of 
construction techniques to minimise foot prints 
of disturbed areas.  Works to be carried out 
during dry periods and appropriate tidal cycles 
where practical.  Routine visual monitoring 
during construction.  Annual post construction 
monitoring of water way crossings.  
Appropriate disposal of hydrotest water. 

Mitigation:  Same as for stand alone option 

 

Mitigation:  Use co-located option. 

Same as for stand alone option 
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11. Noise and Light 

Australia Pacific LNG has commissioned a detailed assessment of noise, vibration, light and air quality 
in relation to The Narrows crossing.  The report is titled: 

Gladstone Gas Transmission Pipeline Kangaroo Island Wetlands and The Narrows Crossing Noise 
and Vibration, Lighting and Air Quality Assessment Report, Heggies Pty Ltd, October 2010. 
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12. Marine Transport 

12.1 Introduction 

A desktop study was undertaken investigating the potential marine transport impacts due to the 
proposed construction of the gas transmission pipelines across The Narrows and the adjacent 
Kangaroo Island wetlands.   

The proposed individual pipeline installations across the Kangaroo Island wetlands are proposed to be 
carried out using HDD underneath Humpy and Targinnie Creeks and by an open trench method 
whereby the pipe will be pulled into a prepared trench towards Friend Point.  This portion of the works 
will be land based and it has been assumed that the majority of equipment, materials and personnel 
will access the wetlands via the land to the west of Friend Point, rather than by the shipping channels.   

The pipeline installation across The Narrows is proposed to be carried out by an open trench method 
with the pipe pulled from Friend Point to Laird Point. 

The construction activities which are anticipated to impact on marine transport at The Narrows include: 

• Construction of rock groynes/jetties 

• Dredging of trenches 

• Wire laying operations 

• Fabrication and stringing of pipeline 

• Installation of the pipeline 

• Backfill of trenches and armour rock placement. 

Construction related shipping activities include the transfer of personnel, plant, materials and 
equipment between Gladstone, Curtis Island and Friend Point. 

Transportation of the majority of the workforce from Gladstone to Curtis Island will be by ferry or barge 
on a daily basis.  It is estimated there will be two ferry trips in the morning and evening.  The 
transportation of any remaining personnel will be undertaken using smaller water taxis, for fast transit 
of small numbers of personnel, throughout the day.  Water taxis and ferries are anticipated to be able 
to operate without appreciable impact on bulk shipping operations or recreational users of the 
waterways.   

The main concern with construction associated shipping is increased traffic congestion and an 
increased number of maritime incidents which may result.  It is generally accepted that barges and 
ferries should be scheduled in coordination with other LNG facility activities to minimise the number of 
vessels travelling in the Port of Gladstone.  Regular Maritime Safety Queensland (MSQ) inspections 
and boarding are recommended in order to enforce vessel, crew and operational standards.  
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12.2 Stand Alone Pipeline 

12.2.1 Potential Impacts 

12.

12.

12.

2.1.1 Impacts on Commercial Shipping 

Maritime Safety Queensland (MSQ) in Gladstone was contacted for comment on the potential impacts 
of construction of the gas transmission pipeline across The Narrows. 

A representative of MSQ advised that commercial shipping in the area would not be affected to a large 
degree since the vessels entering The Narrows are predominantly small craft mainly used for 
recreational fishing.  It is noted that commercial shipping at present does not extend beyond the extent 
of the shipping channel, which ends at the Fisherman’s Landings wharves.  Any future development 
planned to the north of Fisherman’s Landing does not extend as far as The Narrows and hence will not 
change the current situation. 

2.1.2 Marine Park Limits and Conditions 

The proposed pipeline crosses The Narrows from the mainland in the vicinity of Friend Point to just 
south of Graham Creek (Laird Point on Curtis Island).  This crossing is situated within the Gladstone 
Port Limits.  All of the Port waters below the mean low water mark lie within the GBRWHA.  

The Narrows area north of Graham Creek is included in the GBRCMP (in Schedule 3 of the Marine 
Parks (Great Barrier Reef Coast) Zoning Plan 2004 as area QI HP-22-01).  The Narrows is zoned as a 
habitat protection zone, with the southern boundary of this zone forming a straight line across The 
Narrows at latitude 23°45.000’.     

The objectives of the habitat protection zone are: 

• To provide for the conservation of the areas of the marine park within the zone through the 
protection and management of sensitive habitats that are generally free from potentially 
damaging activities. 

• To provide opportunities for reasonable use of the areas. 

It is noted that the proposed route of the pipeline crossing at The Narrows lies outside the habitat 
protection zone. 

2.1.3 Commercial Fishing 

Net and mud crab fisheries are the principal commercial fisheries operating in the Port Curtis area, 
although beam trawling also occurs.  Commercial fishers that are endorsed to beam trawl in the Port 
Curtis area are only permitted to operate in Port Curtis and The Narrows, the mouth of the Fitzroy 
River and Keppel Bay.  Most of the commercial mud crab fishery is concentrated in The Narrows and 
the creeks that drain into this body of water.   

The beam trawl fishery within the Port Curtis/Fitzroy River/Keppel Bay area contributes approximately 
15% of the Queensland beam trawl catch.  However, while the Port Curtis region is within the area that 
can be accessed by the fishery, it is rarely done so in practice. 

The potential impact on commercial fishing in the area is likely to be minimal given that the vessels 
used are small and manoeuvrable and will be able to navigate around exclusion zones set up for 
construction operations.   
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12.

12.

12.

2.1.4 Recreational Boating and Fishing Activities 

From 1985 to 2005, boat registrations in the Gladstone region increased 110% from 2,171 to 4,581, 
with the vast majority of these boats used for recreational fishing.  It was estimated that between June 
2005 and May 2007, approximately 16,395 boating trips commenced from the Gladstone boat ramp 
which is located adjacent to Gladstone Volunteer Marine Rescue (GVMR) and is the main public boat 
ramp in the region.  

Extensive mud crabbing by recreational fishers occurs in The Narrows and the creek systems that 
drain into it.  GVMR was contacted to provide comment on the current usage of the area.  A member 
of GVMR noted the following points: 

• Fishing activities are distributed roughly equally amongst The Narrows, Gladstone Harbour and 
offshore reefs. 

• A large number of people use the creeks and The Narrows for mud crabbing. 

• There are various small boat ramps in the area however most people utilise the Gladstone boat 
ramp, located within the main city of Gladstone.  It is estimated that 30% of boats launched from 
Gladstone boat ramp travel north of The Narrows. 

• Many people with yachts and boats utilise The Narrows as a safe passage to travel between 
Gladstone and Keppel Bay as an alternative to travelling to the east of Curtis Island, due to 
shelter from winds and waves. 

The potential impact on recreational boating and fishing is likely to be minimal given the small size of 
these vessels which will be able to manoeuvre around exclusion zones which are set up for 
construction operations.  However, speed restrictions and reduced passage width may increase traffic 
congestion during peak periods.   

12.2.2 Mitigation Measures 

2.2.1 Commercial Shipping 

Commercial shipping routes typically do not include The Narrows and hence there are no direct 
impacts anticipated.  There will be some construction shipping activity between the main port of 
Gladstone and The Narrows associated with the movement of materials, equipment and construction 
workforce, however the impact of this traffic on commercial shipping between the main port of 
Gladstone and Fisherman’s Landing is expected to be minor.  It should be a condition of the project 
that construction shipping gives way to commercial shipping. 

2.2.2 Marine Park Limits 

Even though the proposed pipeline crossing route is located just to the south of the habitat protection 
zone boundary, it is recommended that best marine traffic management practices are employed to 
minimise turbidity in the construction zone whilst maintaining a level of utility for the boating and fishing 
community. 
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12.

12.

12.

12.

2.2.3 Commercial Fishing 

Beam trawl fishing is unlikely to occur in the proposed construction area and only small to medium 
size boats are anticipated to use the area for mud crabbing.  Due to the construction methodology to 
be used for the pipeline crossing, it is expected that commercial fishing vessels will be able to pass 
through The Narrows for the duration of construction.  The only possible exception would be during 
wire laying and during stringing of the pipeline into the dredged trench across The Narrows.  The 
extent to which the commercial fishing vessel traffic is disrupted would depend on the actual stringing 
methodology adopted.  It is recommended that it be a condition of the construction approval that 
passage be maintained for these size vessels as much as possible in order to minimise disruption to 
these activities.   

2.2.4 Recreational Boating and Fishing Activities 

In order to provide utility for the local boating and fishing community it is recommended that 
construction is staged and undertaken in such a manner as to facilitate access for small vessels and 
yachts during all stages of construction.  It is recommended that, as much as practicable, the 
installation of the pipeline occurs outside of peak boating times (e.g. holiday periods) to minimise 
disruption to recreational activities.  An exclusion zone for dredging and backfilling purposes should be 
established while maintaining a safe passage for recreational activities.  In addition, recommended 
routes between the main port of Gladstone and The Narrows should be established for small craft 
operators and communicated to the public. 

12.3 Co-located Pipelines 

3.1.1 Potential Impacts 

The co-located option is only expected to have minor impacts upon marine transport.  Vessel traffic 
would be restricted to activities associated with the construction of jetties at Friend and Laird Points, 
and the transfer of people and material to Curtis Island.  This is expected to result in much less impact 
upon marine transport than the cumulative option.   

3.1.2 Mitigation Measures 

The mitigation measures are similar to the stand alone option. 

12.4 Four Separate Pipelines 

12.4.1 Potential Impacts 

This option is assumed to consist of four separate pipelines constructed by different contractors at 
different times. 

The potential impacts to marine transport due to construction of four separate gas transmission 
pipelines crossing The Narrows will be similar to the stand alone option for each individual pipeline.  
The exact timing of each pipeline crossing is not known but it is likely that they will each occur at 
different times, meaning that impacts are likely to occur over four times the length of time. 
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12.4.2 Mitigation Measures 

The mitigation measures are similar to the stand alone option and it is anticipated that potential 
disruption will occur over a longer duration due to construction stages occurring at different times. 

12.5 Comparison of Options 

Table 12-1 summarises and compares the potential environmental impacts of the options for GTP 
crossings of the Kangaroo Island intertidal wetlands and The Narrows. 
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Table 12-1 Potential Impacts and Mitigation Measures – Marine Transport 

Description Stand Alone Pipeline Co-located  Four Separate Pipelines 

Potential Impact:  Not affected to a large 
degree. 

Potential Impact:  Not affected to a large 
degree. 

Potential Impact:  Not affected to a large 
degree. 

Commercial Shipping 

Mitigation:  Vessel movements in accordance with MSQ Rules 

Potential Impact:  Construction zone is 
outside of Marine Park Limits 

Potential Impact:  Construction zone is 
outside of Marine Park Limits 

Potential Impact:  Construction zone is 
outside of Marine Park Limits.   

Marine Park Limits 

Mitigation:  Protect adjacent Marine Park from damaging construction activities and strict monitoring for compliance with the objectives of the 
habitat protection zone.  

Potential Impact:  Reduced access to mud 
crabbing. Beam trawl fishing is rarely done in 
the area. 

Potential Impact:  Reduced access to mud 
crabbing for approximately 12-18 months.  
Beam trawl fishing is rarely done in the area. 

Potential Impact:  Reduced access to mud 
crabbing for approximately two to three times 
the duration of the co-located pipeline option. 
Beam trawl fishing is rarely done in the area. 

Commercial Fishing 

Mitigation:  Maintain access to The Narrows as much as possible during construction. 

Potential Impact:  Reduced access for mud 
crabbing, fishing, yachts and boats to be able 
to use The Narrows as a safe passage.  A 
potential for increased recreational boating 
due to non local labour. 

Potential Impact:  Reduced access for mud 
crabbing, fishing, yachts and boats to be able 
to use The Narrows as a safe passage.  A 
potential for increased recreational boating 
due to non local labour. The duration of the 
potential impacts is approximately 1.5 times 
that of the stand alone pipeline option 

Potential Impact:  Reduced access for mud 
crabbing, fishing, yachts and boats to be able 
to use The Narrows as a safe passage. A 
potential for increased recreational boating 
due to non local labour.  The duration of the 
potential impacts is approximately two to 
three times the duration of the co-located 
pipeline option. 

Recreational Fishing and 
Boating 

Mitigation:  Maintain access to The Narrows as much as possible during construction.  Establish recommended routes for small craft operators. 
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13. Cumulative Impacts of Dredging 

Proposed dredging schedules for the various proponents and for the GPC activities continue to be 
refined.  An overall timeline from information supplied by proponents is presented in Figure 13-1.  
Construction for the co-located crossing pipeline scenario is anticipated to be complete by late 2012.  
This is inclusive of all works across the mudflats, the marine works across The Narrows, and up to the 
termination point on Curtis Island.  The actual dredging of the pipeline trench for the co-located 
scenario has been indicated to occur from November 2011 to February 2012.  It is anticipated that 
trench dredging by backhoe would be completed in approximately 68 days if progress was continuous 
and went according to plan. 

The dredging of the co-located crossing pipeline trench, assuming it occurs within Q4 2011 to Q1 
2012, coincides with dredging undertaken by GPC for the Western Basin (discussed in Section 3.12). 

If the co-located crossing pipeline option did not proceed it is likely proponents would undertake 
dredging of single pipeline trenches at a time consistent with their own construction schedule.  Table 
13-1 provides a summary of advice from proponents in regard to anticipated construction windows for 
a single pipeline trench. 

Table 13-1 Dredging of The Narrows – individual proponent pipeline trenches 

 
The Narrows  

Dredging 

Australia Pacific LNG Project Q3 2012 

GLNG Project (Santos) Q2 2012 

QCLNG Project (BG group) Q2 2011 

The Shell pipeline crossing would be after 2012. 

The cumulative impact of dredging four single trenches for each of the LNG proponent’s pipelines is 
considered negligible as the schedule for The Narrows crossing (Figure 13-1) shows there is a 
considerable time difference between each one and no overlap; allowing time for recovery of the 
marine environment in The Narrows.  Consequently, the impact of dredge plumes should be 
considered for each individual trench and not cumulatively 

13.1 The Narrows Crossing combined with GPC Dredging 

Predicted cumulative impacts have been calculated by APASA (2010) by digitising predicted TSS 
concentration contour data presented in the GPC WBDDP EIS (BMT WBM 2009) and combining it 
with the maximum in-water TSS concentrations predicted by the APASA modelling for dredging of the 
co-located pipeline trench by BHD. 
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APASA have indicated differences in the modelling methodologies adopted by BMT WBM and by 
APASA for their respective modelling that should be taken into consideration when comparing the 
different results including: 

• The BMT WBM model was limited to depth averaged modelling for the current regime while the 
APASA modelling includes 3D current profiles. 

• The BMT WBM modelling did not include the effects of waves or the effects of resuspension of 
the particles. 

• The APASA modelling incorporated the actual time frames of the operations. 

• The APASA modelling utilised additional geotechnical data to help better define the actual grain 
size distributions that will be encountered as the dredging proceeds across The Narrows. 

APASA (2010) concluded in their report that the additional influence of the pipeline route dredging 
operation was found to be minimal should the operation be undertaken using a BHD.  Modelling of the 
cumulative dredge plumes for the stand alone option has not been modelled but due to the smaller 
trench volume and reduced duration of dredging it is reasonable to expect that cumulative impacts for 
the stand alone option will be smaller in scale than for the co-located option. 

It should be noted that BMT WBM have undertaken additional modelling since the 2009 report 
referenced by APASA including modelling presented in the Supplementary Information Document 
(April 2010) for the WBDDP EIS and the WBDDP Water Quality Discussion Paper (August 2010).  
Revised BMT WBM modelling incorporated conditions imposed on the project by the Coordinator 
General which reduced the dredge plume including avoiding or limiting TSHD dumping and 
rehandling, movement of rehandling to China Bay rather than Fishermans Landing, limiting rehandling 
to certain parts of the tidal cycle and limiting the operation of TSHD in overflow mode.  These changes 
have resulted in a reduced dredge plume from the GPC WBDDP dredging works and would 
consequently reduce the cumulative dredge plume when including dredging of the co-located pipeline 
crossing and increase the relative impact of the pipeline dredging. 
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Figure 13-1 Assumed timeline of dredging activities in the Western Basin (late 2010 - 2012) 

301001-00448-00-EN-REP-0261 - Rev E - 5 November 2010 
Q-LNG01-15-TR-0242 Page 173



AUSTRALIA PACIFIC LNG PTY LIMITED 
THE NARROWS CROSSING 
ASSESSMENT OF OPTIONS 

301001-00448-00-EN-REP-0261 - Rev E - 5 November 2010 
Q-LNG01-15-TR-0242 Page 174

14. Matters of National Environmental Significance 
(MNES) 

14.1 World Heritage and National Heritage Values 

The significant impact guidelines (policy statement 1.1) indicate an action is likely to have a significant 
impact on the World Heritage values of a declared World Heritage property or on the National Heritage 
values of a National Heritage place if there is a real chance or possibility that it will cause: 

• One or more of the World Heritage or National Heritage values (respectively) to be lost. 

• One or more of the World Heritage values or National Heritage values (respectively) to be 
degraded or damaged. 

• One or more of the World Heritage values or National Heritage values (respectively) to be 
notably altered, modified, obscured or diminished. 

The significant impact guidelines provide further guidance through examples of actions likely to have a 
significant impact on World Heritage or National Heritage values.  Those examples relevant to the 
ascribed values of the Great Barrier Reef are briefly described in Table 14-1. 

Given the Great Barrier Reef was placed on the National Heritage List due to its World Heritage listing 
and associated values, it is considered relevant to assess the potential for impact on world heritage 
and national heritage values together. 

Table 14-1 Examples of significant impact on World Heritage or National Heritage Places 

Values associated with geology or landscapes 

damage, modify, alter or obscure important geological formations in a World Heritage property or National 
Heritage place 

damage, modify, alter or obscure landforms or landscape features, for example, by excavation or infilling of the 
land surface in a World Heritage property or National Heritage place 

modify, alter or inhibit landscape processes, for example, by accelerating or increasing susceptibility to 
erosion, or stabilising mobile landforms, such as sand dunes, in a World Heritage property or National Heritage 
place 

divert, impound or channelise a river, wetland or other water body in a World Heritage property or National 
Heritage place 

substantially increase concentrations of suspended sediment, nutrients, heavy metals, hydrocarbons, or other 
pollutants or substances in a river, wetland or water body in a World Heritage property or National Heritage 
place. 
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Biological and ecological values 

modify or inhibit ecological processes in a World Heritage property or National Heritage place 

reduce the diversity or modify the composition of plant and animal species in all or part of a World Heritage 
property or National Heritage place 

fragment, isolate or substantially damage habitat important for the conservation of biological diversity in a 
World Heritage property or National Heritage place 

cause a long-term reduction in rare, endemic or unique plant or animal populations or species in a World 
Heritage property or National Heritage place 

fragment, isolate or substantially damage habitat for rare, endemic or unique animal populations or species in 
a World Heritage property or National Heritage place. 

Wilderness, natural beauty or rare or unique environment values 

involve construction of buildings, roads, or other structures, vegetation clearance, or other actions with 
substantial, long-term or permanent impacts on relevant values 

introduce noise, odours, pollutants or other intrusive elements with substantial, long-term or permanent 
impacts on relevant values. 

14.1.1 Potential Impacts 

14.1.1.1 Values Associated with Geology or Landscapes 

damage, modify, alter or obscure important geological formations in a World Heritage 
property or National Heritage place 

There are no known important geological formations which could be potentially impacted by the 
pipeline construction activities on the Kangaroo Island wetlands or The Narrows.   

damage, modify, alter or obscure landforms or landscape features, for example, by 
excavation or infilling of the land surface in a World Heritage property or National Heritage 
place 

The construction of working areas at Laird Point will include the cutting and filling of an area of a small 
hill.  The dominant feature of Curtis Island (as viewed from the mainland) is a ridgeline running in a 
north-westerly to south-easterly direction.  This landform will not be impacted by the construction of 
the pipeline(s). 

Construction activities on the Kangaroo Island wetlands would involve the clearing of areas for ROWs 
and work areas, and the digging of trenches to install the pipeline(s).  The cumulative approach would 
require approximately four times the amount of clearing and trenching as a single pipeline.  However, 
it would be assumed that once construction is finished, rehabilitation of the wetlands would 
commence, and that with the careful implementation of a revegetation program, that the area would 
revert to a natural state within a relatively short timeframe.  The Australia Pacific stand alone option 
would result in the least amount of clearing on the Kangaroo Island wetlands. 
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modify, alter or inhibit landscape processes, for example, by accelerating or increasing 
susceptibility to erosion, or stabilising mobile landforms, such as sand dunes, in a World 
Heritage property or National Heritage place 

The installation of pipelines across The Narrows includes the constructions of rock groynes, jetties and 
coffer dams, which would be expected to have temporary impacts upon coastal dynamics.  However, 
once construction is finished and these structures removed, it is not expected to result in any lasting 
changes to coastal dynamics, as the seabed profile would remain relatively unchanged after the 
covering of the pipelines with rock armour and sand/sediment. 

The proposed methodologies for crossing the Kangaroo Island wetlands include the use of sheet 
pilings to minimise the impacts of erosion.  After the trenches are filled, it would not be expected that 
landscape processes would be inhibited.   

divert, impound or channelise a river, wetland or other water body in a World Heritage 
property or National Heritage place 

The installation of pipelines across The Narrows includes the constructions of rock groynes, jetties and 
coffer dams, which would be expected to have temporary impacts upon coastal dynamics.  However, 
once construction is finished and these structures removed, it is not expected to result in any lasting 
changes to coastal dynamics. 

The crossing of the Kangaroo Island wetlands would include sheet piled coffer dams and access roads 
which would result in changes to surface flow during the period of construction.  This would be 
temporary until the trenches are refilled.   

Sections 3.9 and 10 contain further information on surface and groundwater. 

substantially increase concentrations of suspended sediment, nutrients, heavy metals, 
hydrocarbons, or other pollutants or substances in a river, wetland or water body in a World 
Heritage property or National Heritage place. 

Extensive sediment testing across The Narrows revealed that there is very little contamination present 
(see sections 3.7 and 8).  Dredging across The Narrows, and the disposal of spoil would increase 
concentrations of suspended sediment in the water column.  However, the modelling undertaken has 
shown that these events would only occur over a relatively short duration (approximately 38 days for a 
single pipeline; 68 days for the co-located pipelines; and approximately four periods of 38 days for the 
cumulative option).  It is not expected that sediment plumes from dredging would persist for long after 
dredging was finished.  The tail water discharge from the proposed Western Reclamation area (if 
used) would persist for a longer time, as the area would be used for the disposal of large amounts of 
spoil from other projects.  Further details on modelling of plumes are contained in sections 3.8, 3.12, 
9 and 13. 

While sediment contamination is not known from the Kangaroo Island wetlands, they are known to 
contain ASS.  The inadvertent release of ASS or acidic water could result in major potential impacts 
upon the adjacent World Heritage waters.  It's estimated that: 

• A single Australia Pacific LNG pipeline would result in the in situ disturbance of up to 51,420m3 
of ASS. 

• The co-located pipelines would result in the in situ disturbance of up to 195,680m3 of ASS. 
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• The cumulative option (i.e. four pipelines) would result in the in situ disturbance of up to 
190,260m3 of ASS. 

Note that these are minimum volumes calculated on the basis of information provided.  Additional 
material may require treatment due to unexpected disturbance or surcharging.  Sections 3.3 and 4 
contain further details on ASS. 

14.

   

1.1.2 Biological and Ecological Values 

modify or inhibit ecological processes in a World Heritage property or National Heritage place 

Clearing and disturbance to habitat will occur for the pipeline ROW, access road and temporary 
ancillary infrastructure, with minor localised impacts to ecological processes (e.g. connectivity, 
disturbance, local species composition during regeneration). Because of the relatively small area to be 
disturbed and the minor and localised nature of impacts to ecological processes, these impacts are not 
likely to be significant. 

reduce the diversity or modify the composition of plant and animal species in all or part of a 
World Heritage property or National Heritage place 

There will be the direct loss of a small amount of habitat in the footprint of the proposed development, 
with minor localised impacts on some species (see sections 6 and 7). It is not likely that the diversity 
or overall composition of plant and animal species of the wider area will be affected.

fragment, isolate or substantially damage habitat important for the conservation of biological 
diversity in a World Heritage property or National Heritage place 

A relatively small amount of habitat will be cleared for pipeline ROW, ancillary infrastructure and 
access roads.  Some indirect loss is also likely.  This habitat is not considered important for the 
conservation of biological diversity within the World Heritage Area. 

cause a long-term reduction in rare, endemic or unique plant or animal populations or 
species in a World Heritage property or National Heritage place 

Some habitat clearing and modification will occur for pipeline ROW, ancillary infrastructure and access 
roads.  This habitat is not considered to be habitat for rare, endemic or unique plant or animal 
populations or species. Consequently, the works are not likely to cause a long-term reduction in these 
populations or species. 

fragment, isolate or substantially damage habitat for rare, endemic or unique animal 
populations or species in a World Heritage property or National Heritage place 

Clearing along the pipeline ROW will create a single cleared corridor for the stand alone and co-
located options, while clearing for four separate pipelines will result in four cleared corridors.  Some 
localised habitat fragmentation will therefore occur, with the degree of fragmentation lowest for the 
stand alone and co-located options and highest for the cumulative option. This habitat is not 
considered to be habitat for rare, endemic or unique animal populations or species. 
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14.1.1.3 Wilderness, Natural Beauty or Rare or Unique Environment 
Values 

One of the criteria of the listing of the GBRWHA on the World Heritage list is the exceptional natural 
beauty of the Great Barrier Reef.  However it is recognised that Gladstone Harbour’s industrial 
influenced landscape has a lower sensitivity than untouched areas of the world heritage area. 

It is considered that development of the LNG facility and pipelines is consistent with local (GPC Land 
Use Plan) and state (GSDA development scheme) planning regimes for the location and hence the 
level of visual impact is considered to be acceptable in the context of these planning regimes.   

Key characteristics of the local and regional landscape character surrounding the study area are: 

• Landscape of contrast and variety – which includes heavy industry and port related activities. 

• Large scale water views with extensive vistas to level horizons and huge sky expanses. 

• Enclosed forested hills and valleys. 

• Forested mountains. 

• Mangrove vegetation and associated mudflats. 

involve construction of buildings, roads, or other structures, vegetation clearance, or other 
actions with substantial, long-term or permanent impacts on relevant values 

Apart from the maintenance of restricted ROWs on the Kangaroo Island wetlands after the pipeline 
construction is finished, there is not expected to be any substantial, long term or permanent impacts 
on the relevant values.  The single pipeline and the co-located pipelines would require approximately 
the same land area for ROWs.  The cumulative option would require approximately four times the land 
area.  

introduce noise, odours, pollutants or other intrusive elements with substantial, long-term or 
permanent impacts on relevant values 

The introduction of noise, odours and pollutants associated with the trenching and dredging plant 
would occur while the construction of the pipeline(s) occurs.  It is possible that noise impacts may 
cause short term behavioural responses from some migratory birds and marine animals.  It is not 
expected that there would be any residual impacts after construction has finished.   

14.2 Listed Threatened Species and Communities 

14.2.1 Threatened Ecological Communities 

The proposed pipeline options do not transect any threatened ecological communities and are 
therefore not expected to impact upon any of these communities.  Ancillary infrastructure is also 
proposed to be located away from known patches of SEVT community.   

Locating infrastructure within or adjacent to SEVT communities has the potential to result in a loss 
and/or disturbance of this vegetation.  Disturbance may include fragmentation of larger patches, 
increased edge effects and light penetration from removal of canopy, changes to floristic structure and 
composition, erosion and introduction and/or spread of weed species. 
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14.2.2 Threatened Species 

14.2.2.1 Flora 

Potential Impacts 

The construction of the proposed pipeline options and associated infrastructure will result in the 
clearing and/or disturbance of populations should they be present on site.  Loss and disturbance of 
populations may result in fragmentation of larger populations, loss of genetic variability and increased 
competition from weed species.   

Potential habitat areas for these species will also be impacted by the construction of the pipelines 
resulting in a loss and/or disturbance of these areas.  The extent of potential habitat loss varies 
between the proposed pipeline options with the stand alone option requiring the least amount of area 
to be cleared and the four separate pipeline option having the greatest impact.  The greater the area 
disturbed as part of construction, the greater the impact.  Disturbance can lead to increased 
fragmentation and loss of connectivity between habitat areas, changes to floristic 
composition/structure, changes to hydrological regimes, erosion and weed invasion. 

Mitigation Measures 

Mitigation measures to minimise the potential impacts on MNES include: 

• Locate all ancillary infrastructure outside the SEVT threatened ecological communities present 
in the west of the study area. 

• Locate ancillary infrastructure away from potential habitat areas where practicable. 

• Limit habitat clearing to the minimum possible extent where practicable (particularly for ancillary 
infrastructure) and use existing tracks and cleared areas where practicable. 

• Fell trees into the construction site or in natural slots between stands of trees and avoid 
machinery contact with standing trees on vegetation margins to minimise damage to 
surrounding bushland. 

• Pre-clearing surveys should be conducted of all areas proposed to be disturbed (including all 
ancillary infrastructure). 

• Should additional threatened flora species be recorded in or adjacent to the proposed 
disturbance footprints, additional threatened species management plans should be developed 
and implemented.  Plans should include measures to minimise impact to any populations found 
on site (e.g. by re-siting ancillary infrastructure such as stockpiles and laydowns) so that there is 
no net loss in population of these species.  Management plans should also include contingency 
plans including propagation of significant species and monitoring programs. 

• Develop and implement a weed management plan outlining measures to minimise weed spread 
including wash down procedures and weed certification requirements for plant equipment and 
vehicles as well as monitoring/control programs. 
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14.2.2.2 Fauna 

Desktop assessment identified 24 threatened fauna species listed under the EPBC Act, previously 
recorded from the wider study area, or with geographic ranges that overlap the wider study area (ten 
reptiles, two sharks, seven birds and five mammals).  Appendix 3 (App Table 1) lists these threatened 
fauna species, together with their preferred habitat and an indication of the likelihood of their presence 
within the study area.  Based on the desktop review of habitat preference, 14 of these 24 EPBC Act 
listed threatened species could potentially utilise habitats within the study area (eight reptiles, three 
birds and three mammals). 

Potential Impacts on Threatened Fauna 

Of the 14 threatened fauna species identified as potentially utilising preferred habitat within the project 
area (Table 14-2), 12 have the potential to be impacted directly or indirectly by the proposed 
development due to potential effects such as habitat loss, disturbance, trenchfall, boat or dredger 
strike or direct impact through unearthing. The 12 species include eight reptiles, two birds and two 
mammals (Table 14-2).  Further discussion of threatened marine reptiles, sharks and mammals is 
included under the discussion of listed migratory species at section 14.2.3. 

Table 14-2 Threatened fauna potentially impacted by the proposed Project 

Common name Ecology and distribution notes Potential 
impacts 

Reptiles   

yakka skink Although no records of this species within the wider study area, this is 
a poorly known, cryptic species. Low likelihood of presence in 
woodland habitat. 

Unearthing, 
trenchfall, habitat 
loss 

brigalow scaly-
foot 

Although no records of this species within the wider study area, this is 
a poorly known, cryptic species. Known on Boyne Island south of 
Gladstone. Low likelihood of presence in woodland habitat. 

Unearthing, 
trenchfall 

collared delma Although no records of this species within the wider study area, this is 
a poorly known, cryptic species. Low likelihood of presence in 
woodland habitat. 

Unearthing, 
trenchfall 

Loggerhead turtle Occasional nesting on Curtis and Facing Islands, but the principal 
nesting area on the east coast is the Bundaberg region.  Foraging 
occurs over a wide range of intertidal and sub-tidal habitats including 
coral and rocky reefs, seagrass meadows, and unvegetated sand or 
mud areas. 

Boat/dredger 
strike, loss of 
habitat 

Green turtle Occasional nesting on Curtis and Facing Islands. Forage in shallow 
coastal areas, in particular seagrass beds. 

Boat/dredger 
strike, loss of 
habitat 

Hawksbill turtle Principally forages in rocky reef and coral reef habitats. Nesting in 
Queensland occurs on beaches on Cape York and the Torres Strait. 

Boat/dredger 
strike, loss of 
habitat 

Olive ridley turtle Nests on beaches, but no concentrated nesting occurs in Australia 
and none recorded in recent times from the east coast. Principally 
forages in shallow unvegetated coastal environments 

Boat/dredger 
strike, loss of 
habitat 

Flatback turtle South End on Curtis Island is a medium density nesting beach for 
flatback turtles. Foraging habitats for the species are shallow coastal 
environments including rocky reef and sedimentary habitats 

Boat/dredger 
strike, loss of 
habitat 

Birds   

red goshawk Rarely seen bird of prey that may occasionally utilise woodland 
habitat. Low likelihood of presence. 

Habitat loss 
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Common name Ecology and distribution notes Potential 
impacts 

squatter pigeon 
(sthn) 

Feeds on grass seeds and is nomadic, following feeding resources. 
Recently recorded just south of GLNG route, and potentially present in 
woodland and cleared habitats along the alignments. 

No significant 
impact 

black-breasted 
button-quail 

Low likelihood of presence in SEVT patches in the far west of the 
study area 

Habitat loss 

Mammals   

Humpback whale Port Curtis is not known as an important feeding, resting or calving 
area for the species.  A sighting of an adolescent humpback (about 
10-12m) in the shipping channel between Auckland Point wharf and 
Quoin Island was recently reported in the Gladstone Observer (4 June 
2010).  Queensland Parks and Wildlife Service ranger, Damon 
Shearer, was reported to have said that "...there was probably at least 
one whale spotted in the Gladstone Harbour a year reported to 
Queensland Parks and Wildlife." 

Boat/dredger 
strike, loss of 
habitat 

grey-headed 
flying-fox 

At northern limit of range in Gladstone area. Nearest known roost 
south of Gladstone. May utilise woodland habitat as part of a larger 
foraging range. 

No significant 
impact. 

water mouse Potential water mouse mounds recently recorded on Curtis Island. 
Potentially present in mangroves and adjacent saltpan habitat along 
Targinnie Ck and on Curtis Is. 

Habitat loss, 
unearthing, 
trenchfall 

14.2.3 Listed Migratory Species 

Desktop assessment of databases identified 59 species listed under the EPBC Act as migratory 
species previously recorded from the wider study area, or with geographic ranges that overlap the 
wider study area (7 reptiles, 1 shark, 6 mammals, 45 birds).  

These species are listed in Appendix 3 (App Table 2) together with their preferred habitat and an 
indication of the likelihood they may be present within the study area.  Based on the desktop review of 
habitat preference, 49 of these 59 listed migratory species could potentially utilise habitats within the 
study area.  

The Curtis Coast Regional Coastal Management Plan (EPA 2003) identified major shorebird feeding 
grounds and roost sites within the greater Port Curtis area.  Tidal mudflats immediately east of the 
Kangaroo Island intertidal wetlands, extending south from Friend Point, were identified as a major 
shorebird feeding ground (see Figure 3-2).  The Australia Pacific LNG, GLNG, SALNG stand alone 
alignments and the co-located option all transect the northern section of this shorebird feed site. 

A major shorebird roost site was identified by EPA (2003) on Friend Point (see Figure 3-2). This high 
tide roost was also identified during targeted bird surveys conducted in early and late 2009 for the 
QCLNG EIS and supplementary EIS (Sandpiper 2009a, 2009b) and was occupied by considerable 
numbers of shorebirds during each survey. All four single alignments, as well as the co-located option 
alignment, pass through or very close to this major shorebird roost.   

In addition, two roosts identified on the saltpan are utilised by shorebirds during spring high tides. Both 
of these spring tide roosts are on or very close to the proposed pipeline alignments (Sandpiper 2009a: 
Figure 6b). 



AUSTRALIA PACIFIC LNG PTY LIMITED 
THE NARROWS CROSSING 
ASSESSMENT OF OPTIONS 

301001-00448-00-EN-REP-0261 - Rev E - 5 November 2010 
Q-LNG01-15-TR-0242 Page 182

14.2.3.1 Migratory Birds 

See section 3.2.4.1 for an overview of the Draft Significant Impact Guidelines for 36 Migratory 
Shorebirds (DEWHA 2009) and for information on migratory birds in the study area. 

Potential Impacts 

All four single alignments (including the Australia Pacific LNG stand alone alignment), as well as the 
co-located option alignment, pass through or close to important shorebird roost habitat on Friend Point 
and on the saltpan between Targinnie Creek and Friend Point, and major shorebird feeding habitat on 
the tidal mudflats.  Disturbance to roosting and feeding habitat will occur as a result of construction 
with each option, with potential for significant impact on the Friend Point high tide roost.  The exact 
location and extent of the roost is poorly known, due to limited survey effort during the season 
migratory birds are present.  The roosts are described in survey reports produced for the QCLNG EIS, 
but the locations given are indicative only. 

Direct impact to shorebird populations from construction disturbance is likely to occur.  Disturbance 
has the potential to have a significant impact, as the roosts are known to support sufficient numbers of 
shorebirds to constitute important habitat for at least two species (based on the guidelines described in 
section 3.2.4.1) on migratory shorebirds and some EVR threatened birds.  Shorebirds have limited 
opportunity for foraging during the low tide, and disturbance during this period can prevent these birds 
from foraging effectively (Bamford et al. 2008).  Disturbance from construction activities may force 
migratory shorebirds to increase the time devoted to vigilance and anti-predator behaviour, or may 
force them to move to less favourable feeding areas.  These activities can prevent the birds from using 
part of the habitat and therefore have a significant impact on migratory shorebirds (DEWHA 2009b).   

Intertidal habitat is not utilised evenly by shorebirds.  Mudflats with exposed seagrass meadows are 
more intensely utilised, and close proximity to a high-tide roost site is identified as one of the most 
important factors in determining the distribution of shorebirds on an intertidal flat.  Of critical 
importance for shorebird roosting sites is the few roost sites that are available during the particularly 
high or spring tides when many alternative sites are inundated (Geering et al. 2007).  

Construction of pipelines along the proposed alignments will result in sustained disturbance at the 
Friend Point high tide and spring tide roost sites over a lengthy period, as well as increasing the 
potential for altered hydrology of the roost sites.  The activity associated with the construction of the 
pipelines is likely to result in significant disturbance to important habitat for migratory shorebirds, 
including known roosts and a major shorebird feeding area. The duration of this disturbance activity 
varies between the options, with the Australia Pacific LNG stand alone option likely to result in 
construction disturbance for approximately 13 months and the cumulative option likely to result in 
almost continuous disturbance over a three and a half year period. The co-located option is likely to 
result in construction disturbance for a period of approximately 18 months.  All of these proposals will 
result in shorebird disturbance during the period of September to March when migratory shorebirds 
utilise the feeding and roosting sites within the study area. At the time of writing, no indication has 
been given that construction activity will be curtailed during this period. 

Additionally, increased worker numbers and increased access to the wider area arising from the 
project have the potential to result in increased disturbance across a wider area of the Kangaroo 
Island wetlands, particularly from recreational activities such as fishing and four-wheel driving.  Public 
access to Friend Point may be enhanced post-construction if access tracks are not fully removed, with 
potential for improved access possible along any access tracks remaining following construction.   
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Mitigation Measures 

Ideally, construction should be timed to avoid the seasons during which migratory shorebirds will be 
present in the study area (September to March), and the pipeline alignments should be re-routed to 
avoid the important shorebird roost on Friend Point. Construction limitations (including the requirement 
to remain within the NIC corridor) may mean that these measures are not practicable. 

If pipeline construction is to continue year round and the alignments need to pass through or close to 
Friend Point, consideration should be given to offsetting disturbance and loss of important shorebird 
roost habitat through shorebird roost augmentation. Construction of a shorebird roost near Friend 
Point was recommended by Sandpiper (2009a) in a supporting technical report for the QCLNG EIS. 
Potential actions recommended included modifying the existing roost to form a neap tide roost by 
depositing dredge spoil and installing small rock groynes to minimise erosion.  Alternatively, a neap 
tide roost could be constructed on the tidal mudflats just offshore (e.g. using dredge spoil and rock 
groynes). 

Other mitigation measures include: 

• Where direct physical disturbance to roosting habitat is unavoidable, conduct a detailed contour 
survey of roosting habitat, to establish a microtopographic baseline and to ensure that the 
habitat can be reinstated to its previous condition upon completion of work. 

• Time any construction through the Friend Point roost to avoid the September to March migratory 
shorebird season, so that any roost disturbance (and subsequent roost augmentation) is 
completed prior to the return of the shorebirds. 

• Where practicable, restrict unnecessary access to important migratory shorebird feeding and 
roosting areas and beach nesting areas during September to March, to minimise disturbance to 
shorebirds and nesting little terns and beach stone-curlews.  

• Install screening between construction and roosting habitat to minimise line-of-sight disturbance. 

• Implement an education program for workforce members regarding the importance of these 
areas and the need for disturbance to be minimised.  

• Prevent workforce members from bringing firearms or dogs onto the site. 

Controlling public access is likely to be difficult, particularly post construction.  Measures that may 
assist with controlling access include:  

• Removing bridges across Humpy and Targinie Creeks, removing access tracks post-
construction and returning sites to emulate pre-construction conditions (as outlined in Section 
2.1.5). 

• Maintaining any required access tracks as private roads, with locked gates and permits required 
for the lifetime of the project. 

• Making any access roads impassable at the completion of construction (e.g. ripping, rock 
placement, dismantling of bridges). 

• Allowing as much of the ROW as practicable to regenerate. 
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14.

g 

2.3.2 Marine Fauna 

Marine Reptiles 

The southern most range of the estuarine crocodile is generally recognised as the Fitzroy River 
although individuals straggle as far south as Colosseum Inlet and Seven Mile Creek systems. While it 
is plausible that estuarine crocodile may be sited near the gas pipeline corridor, the area does not 
represent key habitat for the species. The key areas for estuarine crocodile populations in Queensland 
is the north western Cape York Peninsula, particularly parts of the Wenlock River and the Lakefield 
National Park. 

The conservation status of marine turtle species found in Australian waters is identified in Table 3-2. 
Note that all these species are also listed as ‘Migratory’ under the EPBC Act.  Currently, there is a 
Recovery Plan in place under the EPBC Act for all marine turtle species in Australia.  Sections 3.2.3.2 
and 3.2.4.3 provide further background information on marine reptiles. 

Marine Mammals 

Section 3.2.4.2 provides background information on dugongs and cetaceans in the region, including 
populations, life history and conservation status. 

Sharks 

The whale shark occurs in oceanic waters east of Facing and Curtis islands, and as such is unlikely to 
occur in an estuarine environment such as Port Curtis.   

Potential Impacts 

The key potential impacts upon marine animals in the study area generally fall into the following 
categories: boat strike; entanglement in dredge head; habitat loss due to direct removal of seagrass 
and soft bottom communities; underwater noise; and indirect impacts such as reduced water quality 
resulting in degradation of food supplies (e.g. seagrass meadows).  The discussion that follows is thus 
applicable to marine turtles and mammals.  

The loss of seagrass is discussed in section 6.  The Australia Pacific LNG stand alone option results 
in the least area of seagrass directly lost, with the co-located and cumulative resulting in increasin
areas of loss.  However, the maximum direct loss is estimated at 11.2ha of seagrass within Port 
Curtis, which is not considered significant in terms of regional seagrasses (~7245ha historic/potential 
seagrass in Port Curtis and Rodds Island reported by Rasheed et al. 2003).  Indirect loss of seagrass 
meadows may occur through light attenuation or through sedimentation impacts from dredging.  These 
potential losses are considered in section 6.  Although exact predictions are difficult due to the 
uncertain nature of the methods and timings of proposed works, it is considered likely that any indirect 
impacts to seagrass meadows would be temporary and would not have a significant impact upon 
marine fauna.  It should be further noted that important seagrass meadows for dugongs are located to 
the south of Fisherman’s Landing and at Pelican Banks, which are removed from potential direct (or 
indirect) impacts upon seagrass meadows. 

When vessel based activities overlap with habitats utilised by marine mammals and turtles they are at 
particular risk from boat strike which can cause significant injury or mortality.  Marine mammals and 
turtles are vulnerable to boat strike when they are at the surface breathing and resting between dives. 
Vessel speed and water depth are the main factors affecting the risk of boat strikes with faster vessels 
in shallower water posing a greater risk.   
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The vessels associated with the proposed pipeline crossings are generally slow moving vessels such 
as tugs, barges, and dredgers, and are considered to pose an inherently low risk of boat strike.   

The potential for marine mammals and turtles to be caught in the dredge head of the dredgers is 
considered to be significantly less when using BHD, compared to other methods, such as CSD.  As 
there is no suction, the risk to marine fauna is considerably reduced.   

Activities associated with construction in the marine environment have the potential to displace marine 
mammals and turtles from critical habitat and interrupt critical behaviours through the creation of 
underwater noise. There are a number of underwater noise sources that may impact on marine 
mammals and turtles.  These include dredging, vessel traffic, HDD operations and most significantly, 
piling operations.  It is considered that some disturbance to marine mammals and turtles will occur 
during the construction phase, however, they will again utilise the area once construction activities 
cease.  The overlap of dolphin populations with areas of high vessel activity suggests at least, in part, 
they habituate to boating activities.   

Noise generated by vessel activity can also change the behaviour of dugong and result in alienation 
from important habitat. In the case of Port Curtis, existing high value dugong (seagrass) habitat occurs 
in areas unaffected by the current development.  

Lighting from the pipeline construction operations is unlikely to have any significant impacts upon 
marine species.  The known turtle nesting locations are a considerable distance away (over 10km) and 
are shielded by Curtis Island.  It is considered unlikely that turtle nesting or hatchlings would be 
impacted.  

Mitigation Measures 

The following recommendations apply to the marine biodiversity component of the program and should 
be incorporated into the environmental management plan: 

• Development of a Dredge Management Plan covering all dredging operations, consistent with 
the plan for the Western Basin Dredging and Disposal Project and including: 

− Dredging operation within safe weather conditions (as defined by the Harbour Master) to 
prevent spills. 

− Management of tailwater decant to maintain water quality within background levels.  

− Where practical, deployment of silt curtains to prevent migration of turbidity plumes.  

• To mitigate potential navigational issues, notification should be given to other vessels operating 
in close vicinity. 

• Speed limits should be imposed onto the work vessels and associated boats, particularly within 
shallow water, to minimise the potential risk of collision with marine fauna. 

• In order to gain a more concise estimate of potential impact to marine fauna, targeted surveys 
should be undertaken to determine their abundance and distribution in areas surrounding 
proposed pipeline operations. 

• Ensure that all site workers receive induction and training on the biodiversity management plan 
for the project. 
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• Ensure that all workers receive training on the variety of marine fauna species likely to be 
encountered during the project. When sighted, workers should engage the appropriate 
response.  

• It is recommended that a Field Environmental Officer is attached to the project for the duration 
of activities.  The Officer should also be a qualified and adequately trained marine mammal 
observer. Their role will be to: ensure full compliance with the project Environmental 
Management Plan is achieved on a day-to-day basis; assist in training workers in marine fauna 
identification; record interactions of marine mammal species with vessels; initiate the 
appropriate response upon an encounter or injury of a marine fauna species; report all marine 
biodiversity related issues; assist in the placement of seismic lines in order to avoid sensitive 
habitats; and assist in oil/chemical spill response. 

• The Environmental Officer will have power to enable a stop work authority at any time if a 
biodiversity issue presents itself, and that issue cannot be properly resolved without harm or 
loss of flora or fauna. The Field Environmental Officer will report to the project Environmental 
Co-ordinator.      

• The storage of fuels and chemicals on board vessels should be kept to a practicable minimum 
and safety instructions used when in possession of these fluids. 

• The use of noise mitigating strategies, particularly for piling operations (including the use of 
bubble curtains, pile cushions, pile isolation casings).  

• Establishment of a process for visual observations and recording of dugongs and cetaceans at 
and adjacent to the study area. 

14.3 Comparison of Options 

Table 14-3 summarises and compares the potential environmental impacts of the options for GTP 
crossings of the Kangaroo Island intertidal wetlands and The Narrows. 
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Table 14-3 Potential Impacts and Mitigation Measures – MNES 

Description Stand Alone Pipeline Co-located  Four Separate Pipelines 

Potential Impact:  No impact.   Potential Impact:  No impact. Potential Impact:  No impact.   Wetlands of International 
Significance (Ramsar-listed) 

Mitigation:  No mitigation required. Mitigation:  No mitigation required. Mitigation:  No mitigation required. 

Potential Impact:  Only minor (mostly 
temporary) impacts are expected.   

Potential Impact:  Only minor (mostly 
temporary) impacts are expected.   

Potential Impact:  Only minor (mostly 
temporary) impacts are expected (equivalent 
to approx. four times the stand alone)   

World Heritage Area 

Mitigation: Mitigation measures as described 
throughout this document. 

Mitigation: Mitigation measures as described 
throughout this document. 

Mitigation:  Use co-located option. 

Mitigation measures as described throughout 
this document. 

Potential Impact:  Potential disturbance of 
SEVT communities in the west of the study 
area. 

Potential Impact:  Potential disturbance of 
SEVT communities in the west of the study 
area. 

Potential Impact:  Potential disturbance of 
SEVT communities in the west of the study 
area. 

Threatened Ecological 
Communities 

Mitigation:  Locate infrastructure outside and 
away from SEVT threatened ecological 
communities.  Develop vegetation 
management plan (offsets). 

Mitigation:  Locate infrastructure outside and 
away from SEVT threatened ecological 
communities.  Develop vegetation 
management plan (offsets). 

Mitigation:  Use co-located option. 

Locate infrastructure outside and away from 
SEVT threatened ecological communities.  
Develop vegetation management plan 
(offsets). 

Potential Impact:  Potential loss and/or 
degradation of potential habitat for up to 9 
species. 

Potential Impact:  Potential loss and/or 
degradation of potential habitat for up to 9 
species. 

Potential Impact:  Potential loss and/or 
degradation of potential habitat for up to 9 
species. 

Threatened Flora Species 

Mitigation:  Targeted pre-clear surveys for 
threatened species. Develop species 
management plan (pre-clearing surveys, 
redesign, offset). Locate outside vegetated 
areas.  Develop vegetation management 
procedures. 

Mitigation:  Targeted pre-clear surveys for 
threatened species. Develop species 
management plan (pre-clearing surveys, 
redesign, offset). Locate outside vegetated 
areas.  Develop vegetation management 
procedures. 

Mitigation:  Use co-located option. 

Targeted pre-clear surveys for threatened 
species. Develop species management plan 
(pre-clearing surveys, redesign, offset). 
Locate outside vegetated areas.  Develop 
vegetation management procedures. 
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Description Stand Alone Pipeline Co-located  Four Separate Pipelines 

Potential Impact: Clearing of 85.35ha of 
eucalypt woodland, mangrove and saltpan 
habitat including the ROW, plus areas for 
ancillary infrastructure 

Potential Impact: Clearing of 95.03ha of 
eucalypt woodland, mangrove and saltpan 
habitat including the ROW, plus areas for 
ancillary infrastructure 

Potential Impact: Clearing of 290.13ha of 
eucalypt woodland, mangrove and saltpan 
habitat including four separate ROWs, plus 
areas for ancillary infrastructure 

Threatened Fauna Species: 
Habitat disturbance 

Mitigation: The clearance foot print to be 
kept to a minimum, particularly through 
sensitive habitat such as mangroves.  

Mitigation: The clearance foot print to be 
kept to a minimum, particularly through 
sensitive habitat such as mangroves.  

Mitigation: Use co-located option. 

The clearance foot print to be kept to a 
minimum, particularly through sensitive 
habitat such as mangroves. 

Potential Impact: Single pipeline trench 
through eucalypt woodland, mangrove and 
saltpan habitat over a duration of 13 months. 

Potential Impact: Single pipeline trench 
through eucalypt woodland, mangrove and 
saltpan habitat over a duration of 15 months. 

Potential Impact: Four pipeline trenches 
through eucalypt woodland, mangrove and 
saltpan habitat over a duration of up to 3.5 
years. 

Threatened species: 
trenchfall 

Mitigation: Minimise the period of time the 
trench is open and the length of open trench. 
Fauna experts to survey the open trench and 
remove and release any trapped fauna 
species. 

Mitigation: Minimise the period of time the 
trench is open and the length of open trench. 
Fauna experts to survey the open trench and 
remove and release any trapped fauna 
species. 

Mitigation: Use co-located option. 

Minimise the period of time the trench is open 
and the length of open trench. Fauna experts 
to survey the open trench and remove and 
release any trapped fauna species. 

Potential Impact: Trenching and construction 
activity through important shorebird roosting 
and feeding habitat. Construction disturbance 
to migratory wading birds over a period of 
approximately 13 months.  

Potential Impact: Trenching and construction 
activity through important shorebird roosting 
and feeding habitat. Construction disturbance 
to migratory wading birds over a period of 
approximately 15 months.  

Potential Impact: Trenching and construction 
activity through important shorebird roosting 
and feeding habitat. Construction disturbance 
to migratory wading birds over a period of 
approximately 3.5 years. 

Disturbance of important 
migratory shorebird habitat 

Mitigation: Where practical minimise 
construction time in the period between 
September and March. Investigate the 
possibility of high tide roost augmentation. 

Mitigation: Where practical minimise 
construction time in the period between 
September and March. Investigate the 
possibility of high tide roost augmentation. 

Mitigation: Co-location of the pipelines. 
Where practical minimise construction time in 
the period between September and March. 
Investigate the possibility of high tide roost 
augmentation. 
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Description Stand Alone Pipeline Co-located  Four Separate Pipelines 

Potential Impact:  An estimated 2.8ha of 
seagrass habitat, 2.7ha of mangroves and 
9.1ha of saltmarsh will potentially be directly 
impacted.   

Three listed migratory marine species, 
Latham’s snipe (Gallinago hardwickii), little 
curlew (Numenius minutus) and little tern 
(Sterna albirfrons were found to be reliant on 
the marine wetlands however the species 
and/or their habitat are not expected to be 
impacted significantly. 

Potential Impact:  An estimated 3.6ha of 
seagrass habitat, 4.0ha of mangroves and 
11.4ha of saltmarsh will potentially be directly 
impacted.   

Three listed migratory marine species, 
Latham’s snipe (Gallinago hardwickii), little 
curlew (Numenius minutus) and little tern 
(Sterna albirfrons were found to be reliant on 
the marine wetlands however the species 
and/or their habitat are not expected to be 
impacted significantly 

Potential Impact:  An estimated 11.2ha of 
seagrass habitat, 8.6ha of mangroves and 
37.0ha of saltmarsh will potentially be directly 
impacted.   

Significantly greater habitat losses than the 
co-located option,    

Three listed migratory marine species, 
Latham’s snipe (Gallinago hardwickii), little 
curlew (Numenius minutus) and little tern 
(Sterna albirfrons were found to be reliant on 
the marine wetlands however the species 
and/or their habitat are not expected to be 
impacted significantly 

Direct loss of marine 
habitat (seagrass, 
mangroves and saltmarsh) 
for threatened, migratory 
and marine listed species 
under the EPBC Act 

Direct loss of habitat for 
EPBC listed species is not 
expected to be a significant 
amount of habitat in a 
regional context.  

Potential impacts include 
loss of habitat for 
conservation significant birds 
thought to rely on the 
habitat. 

Mitigation:  Reduce corridor width required 
through engineering measures 

Selection of a large dredge plant to reduce 
the duration of dredging 

Avoid dredging during seagrass flowering and 
migration periods for significant marine 
species 

Redirect alignment to avoid mangroves 

Choose the most direct alignment to reduce 
the length of the corridor through the intertidal 
area 

Confirm dredge area prior to dredging with 
GPS 

Implement dredge management plan with 
mitigation measures to avoid marine mammal 
collisions 

Mitigation:  Reduce corridor width required 
through engineering measures 

Selection of a large dredge plant to reduce 
the duration of dredging 

Avoid dredging during seagrass flowering and 
migration periods for significant marine 
species 

Redirect alignment to avoid mangroves 

Choose the most direct alignment to reduce 
the length of the corridor through the intertidal 
area 

Confirm dredge area prior to dredging with 
GPS 

Implement dredge management plan with 
mitigation measures to avoid marine mammal 
collisions 

Mitigation:  Use co-located option 

Reduce corridor width required through 
engineering measures 

Selection of a large dredge plant to reduce 
the duration of dredging. 

Redirect alignments to avoid mangroves 

Avoid dredging during seagrass flowering and 
migration periods for significant marine 
species 

Confirm dredge area prior to dredging with 
GPS 

Implement dredge management plan with 
mitigation measures to avoid marine mammal 
collisions 
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Description Stand Alone Pipeline Co-located  Four Separate Pipelines 

Potential Impact:  The dredging activities will 
be undertaken within approximately 38 days; 
therefore disturbance of marine fauna and 
potential direct collisions will be minimal.   

The potential impact is significantly less than 
the four separate pipeline option 

Potential Impact:  The dredging activities will 
be undertaken within approximately 68 days; 
therefore disturbance of marine fauna and 
potential direct collisions will be minimal.   

The potential impact is significantly less than 
the four separate pipeline option 

Potential Impact:  Proponents will have 
separate dredging campaigns and therefore 
duration of dredging activities will be over an 
extended timeframe (158 days total) 
increasing the duration of disturbance to 
marine fauna and potential for direct 
collisions.   

The potential impact is significantly higher 
than the other options. 

Disturbance of EPBC 
species i.e. collision with 
dredger, noise and light 
pollution 

With appropriate mitigation 
strategies in place noise and 
light pollution are not 
expected to have a 
significant impact on any 
EPBC listed species.   

The turtle nesting beaches 
are on the eastern side of 
Curtis Island and are not 
expected to be affected by 
light pollution.   

Noise can also be disrupting 
to marine mammals 
foraging, nesting and 
general behaviours.  
However it is not expected to 
have a significant impact on 
marine species. 

Direct collision with dredge 
plant and shipping also 
poses a risk to marine 
species however it is not 
expected to have a 
significant impact with the 
implementation of mitigation 
measures. 

Mitigation:  Avoid sensitive periods i.e. 
nesting and hatching season for turtles, 
breeding and calving season for dugongs. 

Use noise reduction devices on plant and 
equipment 

Avoid or minimise night works to reduce light 
pollution 

Implement a dredge management plan with 
mitigation measures to avoid direct collision 
with marine species 

Use lighting designed to minimise the 
emission of specific intensities and spectral 
characteristics 

Implement a noise management plan 

Avoid dredging during seagrass flowering and 
migration periods for significant marine 
species. 

Mitigation:  Avoid sensitive periods i.e. 
nesting and hatching season for turtles, 
breeding and calving season for dugongs. 

Use noise reduction devices on plant and 
equipment 

Avoid dredging during periods when marine 
mammals are most active 

Implement a dredge management plan with 
mitigation measures to avoid direct collision 
with marine species 

Avoid or minimise night-works to reduce light 
pollution.  Use lighting designed to minimise 
the emission of specific intensities and 
spectral characteristics 

Implement a noise management plan 

Implement a dredge management plan with 
mitigation measures to avoid direct collision 
with marine species 

Implement a noise management plan 

Avoid dredging during seagrass flowering and 
migration periods for marine species. 

Mitigation:  Use co-located option 

Avoid sensitive periods i.e. nesting and 
hatching season for turtles, breeding and 
calving season for dugongs. 

Use noise reduction devices on plant and 
equipment 

Implement a dredge management plan with 
mitigation measures to avoid direct collision 
with marine species 

Avoid dredging during periods when marine 
mammals are most active 

Avoid or minimise night-works to reduce light 
pollution.  Use lighting designed to minimise 
the emission of specific intensities and 
spectral characteristics 

Implement a dredge management plan with 
mitigation measures to avoid direct collision 
with marine species 

Avoid dredging during periods when marine 
mammals are most active.  Avoid dredging 
during seagrass flowering and migration 
periods for significant marine species. 
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Description Stand Alone Pipeline Co-located  Four Separate Pipelines 

Potential Impact:  The turbidity is not 
expected to exceed the water quality 
guidelines and/or the light attenuation and 
smothering tolerance levels for dominant 
seagrass species.  

Potential Impact:  The turbidity is not 
expected to exceed the water quality 
guidelines and/or the light attenuation and 
smothering tolerance levels for dominant 
seagrass species.  

Potential Impact:  The turbidity is not 
expected to exceed the water quality 
guidelines and/or the light attenuation and 
smothering tolerance levels for dominant 
seagrass species. 

Turbidity & Sedimentation 
resulting in the loss of 
seagrass habitat for 
Dugongs 

Increased turbidity can 
reduce water quality and 
increase light attenuation 
important for seagrass and 
other marine plants.  
Sedimentation can result in 
the smothering of seagrass 
and benthic communities. 

Mitigation:  Selection of CSD rather than 
BHDs as they are more efficient 

Selection of a large dredge plant to reduce 
the duration of dredging. 

Dredge at high tide to reduce indirect loss of 
seagrass through turbidity and sedimentation 

Monitor turbidity plume and cease dredging 
operations in the event that the plume 
exceeds the permitted zone 

Trigger values for turbidity and TSS and 
monitoring during dredging activities to enable 
works to cease upon exceedances. 

Mitigation:  Selection of CSD rather than 
BHDs as they are more efficient  

Selection of a large dredge plant to reduce 
the duration of dredging. 

Dredge at high tide to reduce indirect loss of 
seagrass through turbidity and sedimentation 

Monitor turbidity plume and cease dredging 
operations in the event that the plume 
exceeds the permitted zone 

Trigger values for turbidity and TSS and 
monitoring during dredging activities to enable 
works to cease upon exceedances. 

Mitigation:  Selection of CSD rather than 
BHDs as they are more efficient 

Selection of a large dredge plant to reduce 
the duration of dredging. 

Dredge at high tide to reduce indirect loss of 
seagrass through turbidity and sedimentation 

Monitor turbidity plume and cease dredging 
operations in the event that the plume 
exceeds the permitted zone 

Trigger values for turbidity and TSS and 
monitoring during dredging activities to enable 
works to cease upon exceedances 
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Description Stand Alone Pipeline Co-located  Four Separate Pipelines 

Potential Impact:  Trenching through the 
intertidal area will potentially alter the 
hydrology and have an indirect effect on 
mangroves. 

Potential Impact:  Trenching through the 
intertidal area will potentially alter the 
hydrology.  The co-located pipelines are likely 
to have a higher impact on hydrology 
compared to the stand alone option but a 
lower impact than the four pipeline options.    

Potential Impact:  Four separate open 
trenches will be constructed by each of the 
proponents through the intertidal area and 
sheet piling and coffer dams.  The cumulative 
impact for the four separate pipelines is 
significant. 

Indirect loss of mangrove 
habitat - altered hydrology 

Mangroves are highly 
susceptible to altered 
hydrological regimes. 
Microtopographic relief that 
provides different 
hydrological conditions 
determines mangrove 
zonation and distribution   
Reinstating the intertidal 
area to its previous condition 
and maintaining or restoring 
hydrological regimes is 
important to ensure indirect 
impacts on mangroves are 
mitigated. 

Mitigation:  Conduct detailed topographical 
surveys to ensure the intertidal area is 
reinstated to its natural condition 

Monitor the health of mangroves in areas 
adjacent to works post construction 

Mitigation:  Conduct detailed topographical 
surveys to ensure the intertidal area is 
reinstated to its natural condition 

Monitor the health of mangroves in areas 
adjacent to works post construction. 

Mitigation:  Use co-located option 

Conduct detailed topographical surveys to 
ensure the intertidal area is reinstated to its 
natural condition 

Monitor the health of mangroves in areas 
adjacent to works post construction 
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Appendix 1 EPBC Act Protected Matters Search 



Protected Matters Search Tool 

You are here: Environment Home > EPBC Act > Search 

 

EPBC Act Protected Matters Report 
28 June 2010 10:37

This report provides general guidance on matters of national environmental significance and other 
matters protected by the EPBC Act in the area you have selected. Information on the coverage of 
this report and qualifications on data supporting this report are contained in the caveat at the end 
of the report.  

You may wish to print this report for reference before moving to other pages or websites. 

The Australian Natural Resources Atlas at http://www.environment.gov.au/atlas may provide 
further environmental information relevant to your selected area. Information about the EPBC Act 
including significance guidelines, forms and application process details can be found at 
http://www.environment.gov.au/epbc/assessmentsapprovals/index.html 
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Summary 

Matters of National Environmental Significance 

This part of the report summarises the matters of national environmental significance that may 
occur in, or may relate to, the area you nominated. Further information is available in the detail 
part of the report, which can be accessed by scrolling or following the links below. If you are 
proposing to undertake an activity that may have a significant impact on one or more matters of 
national environmental significance then you should consider the Administrative Guidelines on 
Significance - see 
http://www.environment.gov.au/epbc/assessmentsapprovals/guidelines/index.html. 

World Heritage Properties: 1

National Heritage Places: 1

Wetlands of International Significance:  
(Ramsar Sites)

None

Commonwealth Marine Areas: None

Threatened Ecological Communities: 1

Threatened Species: 29

Migratory Species: 49

Other Matters Protected by the EPBC Act 

This part of the report summarises other matters protected under the Act that may relate to the 
area you nominated. Approval may be required for a proposed activity that significantly affects the 
environment on Commonwealth land, when the action is outside the Commonwealth land, or the 
environment anywhere when the action is taken on Commonwealth land. Approval may also be 
required for the Commonwealth or Commonwealth agencies proposing to take an action that is 
likely to have a significant impact on the environment anywhere.  
 
The EPBC Act protects the environment on Commonwealth land, the environment from the 
actions taken on Commonwealth land, and the environment from actions taken by Commonwealth 
agencies. As heritage values of a place are part of the 'environment', these aspects of the EPBC 
Act protect the Commonwealth Heritage values of a Commonwealth Heritage place and the 
heritage values of a place on the Register of the National Estate. Information on the new heritage 
laws can be found at http://www.environment.gov.au/heritage/index.html.  
 
Please note that the current dataset on Commonwealth land is not complete. Further information 
on Commonwealth land would need to be obtained from relevant sources including 
Commonwealth agencies, local agencies, and land tenure maps.  
 
A permit may be required for activities in or on a Commonwealth area that may affect a member of 
a listed threatened species or ecological community, a member of a listed migratory species, 
whales and other cetaceans, or a member of a listed marine species. Information on EPBC Act 
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Details 

Matters of National Environmental Significance 

permit requirements and application forms can be found at 
http://www.environment.gov.au/epbc/permits/index.html. 

Commonwealth Lands: None

Commonwealth Heritage Places: None

Places on the RNE: 2

Listed Marine Species: 94

Whales and Other Cetaceans: 11

Critical Habitats: None

Commonwealth Reserves: None

Extra Information 

This part of the report provides information that may also be relevant to the area you have 
nominated. 

State and Territory Reserves: 2 

Other Commonwealth Reserves: None

Regional Forest Agreements: 1

World Heritage Properties [ Dataset Information ] 

Great Barrier Reef QLD   

National Heritage Places [ Dataset Information ] 

Great Barrier Reef QLD

Threatened Ecological Communities [ Dataset 
Information ] 

Status Type of Presence

Weeping Myall Woodlands Endangered Community may occur within area

Threatened Species [ Dataset Information ] Status Type of Presence

Birds

Erythrotriorchis radiatus  
Red Goshawk 

Vulnerable Species or species habitat likely to 
occur within area

Geophaps scripta scripta  
Squatter Pigeon (southern) 

Vulnerable Species or species habitat likely to 
occur within area

Macronectes giganteus  
Southern Giant-Petrel 

Endangered Species or species habitat may 
occur within area

Pterodroma neglecta neglecta  
Kermadec Petrel (western) 

Vulnerable Species or species habitat may 
occur within area

Rostratula australis  
Australian Painted Snipe 

Vulnerable Species or species habitat may 
occur within area

Turnix melanogaster  
Black-breasted Button-quail 

Vulnerable Species or species habitat likely to 
occur within area
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Mammals

Chalinolobus dwyeri  
Large-eared Pied Bat, Large Pied Bat 

Vulnerable Species or species habitat may 
occur within area

Dasyurus hallucatus  
Northern Quoll 

Endangered Species or species habitat may 
occur within area

Megaptera novaeangliae  
Humpback Whale 

Vulnerable Breeding known to occur within area

Xeromys myoides  
Water Mouse, False Water Rat 

Vulnerable Species or species habitat likely to 
occur within area

Reptiles

Caretta caretta  
Loggerhead Turtle 

Endangered Species or species habitat likely to 
occur within area

Chelonia mydas  
Green Turtle 

Vulnerable Foraging, feeding or related 
behaviour known to occur within 
area

Delma torquata  
Collared Delma 

Vulnerable Species or species habitat likely to 
occur within area

Dermochelys coriacea  
Leatherback Turtle, Leathery Turtle, Luth 

Endangered Species or species habitat likely to 
occur within area

Egernia rugosa  
Yakka Skink 

Vulnerable Species or species habitat likely to 
occur within area

Eretmochelys imbricata  
Hawksbill Turtle 

Vulnerable Species or species habitat likely to 
occur within area

Lepidochelys olivacea  
Olive Ridley Turtle, Pacific Ridley Turtle 

Endangered Species or species habitat likely to 
occur within area

Natator depressus  
Flatback Turtle 

Vulnerable Species or species habitat likely to 
occur within area

Paradelma orientalis  
Brigalow Scaly-foot 

Vulnerable Species or species habitat likely to 
occur within area

Sharks

Pristis zijsron  
Green Sawfish, Dindagubba, Narrowsnout 
Sawfish 

Vulnerable Species or species habitat may 
occur within area

Rhincodon typus  
Whale Shark 

Vulnerable Species or species habitat may 
occur within area

Plants

Bosistoa selwynii  
Heart-leaved Bosistoa 

Vulnerable Species or species habitat likely to 
occur within area

Bosistoa transversa  
Three-leaved Bosistoa 

Vulnerable Species or species habitat likely to 
occur within area

Bulbophyllum globuliforme  
Miniature Moss-orchid 

Vulnerable Species or species habitat likely to 
occur within area

Cupaniopsis shirleyana  
Wedge-leaf Tuckeroo 

Vulnerable Species or species habitat likely to 
occur within area

Cycas megacarpa Endangered Species or species habitat likely to 
occur within area

Cycas ophiolitica Endangered Species or species habitat likely to 
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occur within area

Quassia bidwillii  
Quassia 

Vulnerable Species or species habitat likely to 
occur within area

Taeniophyllum muelleri  
Minute Orchid, Ribbon-root Orchid 

Vulnerable Species or species habitat may 
occur within area

Migratory Species [ Dataset Information ] Status Type of Presence

Migratory Terrestrial Species

Birds

Haliaeetus leucogaster  
White-bellied Sea-Eagle 

Migratory Species or species habitat likely to 
occur within area

Hirundapus caudacutus  
White-throated Needletail 

Migratory Species or species habitat may 
occur within area

Hirundo rustica  
Barn Swallow 

Migratory Species or species habitat may 
occur within area

Merops ornatus  
Rainbow Bee-eater 

Migratory Species or species habitat may 
occur within area

Monarcha melanopsis  
Black-faced Monarch 

Migratory Breeding may occur within area

Monarcha trivirgatus  
Spectacled Monarch 

Migratory Breeding likely to occur within area

Myiagra cyanoleuca  
Satin Flycatcher 

Migratory Species or species habitat likely to 
occur within area

Rhipidura rufifrons  
Rufous Fantail 

Migratory Breeding may occur within area

Migratory Wetland Species

Birds

Actitis hypoleucos  
Common Sandpiper 

Migratory Roosting known to occur within area

Ardea alba  
Great Egret, White Egret 

Migratory Species or species habitat may 
occur within area

Ardea ibis  
Cattle Egret 

Migratory Species or species habitat may 
occur within area

Arenaria interpres  
Ruddy Turnstone 

Migratory Roosting known to occur within area

Calidris acuminata  
Sharp-tailed Sandpiper 

Migratory Roosting known to occur within area

Calidris canutus  
Red Knot, Knot 

Migratory Roosting known to occur within area

Calidris ferruginea  
Curlew Sandpiper 

Migratory Roosting known to occur within area

Calidris ruficollis  
Red-necked Stint 

Migratory Roosting known to occur within area

Calidris tenuirostris  
Great Knot 

Migratory Roosting known to occur within area

Charadrius leschenaultii  
Greater Sand Plover, Large Sand Plover 

Migratory Roosting known to occur within area
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Charadrius mongolus  
Lesser Sand Plover, Mongolian Plover 

Migratory Roosting known to occur within area

Gallinago hardwickii  
Latham's Snipe, Japanese Snipe 

Migratory Roosting may occur within area

Heteroscelus brevipes  
Grey-tailed Tattler 

Migratory Roosting known to occur within area

Limosa lapponica  
Bar-tailed Godwit 

Migratory Roosting known to occur within area

Nettapus coromandelianus albipennis  
Australian Cotton Pygmy-goose 

Migratory Species or species habitat may 
occur within area

Numenius madagascariensis  
Eastern Curlew 

Migratory Roosting known to occur within area

Numenius minutus  
Little Curlew, Little Whimbrel 

Migratory Roosting likely to occur within area

Numenius phaeopus  
Whimbrel 

Migratory Roosting known to occur within area

Pluvialis fulva  
Pacific Golden Plover 

Migratory Roosting known to occur within area

Pluvialis squatarola  
Grey Plover 

Migratory Roosting known to occur within area

Rostratula benghalensis s. lat.  
Painted Snipe 

Migratory Species or species habitat may 
occur within area

Tringa stagnatilis  
Marsh Sandpiper, Little Greenshank 

Migratory Roosting known to occur within area

Xenus cinereus  
Terek Sandpiper 

Migratory Roosting known to occur within area

Migratory Marine Birds

Apus pacificus  
Fork-tailed Swift 

Migratory Species or species habitat may 
occur within area

Ardea alba  
Great Egret, White Egret 

Migratory Species or species habitat may 
occur within area

Ardea ibis  
Cattle Egret 

Migratory Species or species habitat may 
occur within area

Macronectes giganteus  
Southern Giant-Petrel 

Migratory Species or species habitat may 
occur within area

Sterna albifrons  
Little Tern 

Migratory Species or species habitat may 
occur within area

Migratory Marine Species

Mammals

Balaenoptera edeni  
Bryde's Whale 

Migratory Species or species habitat may 
occur within area

Megaptera novaeangliae  
Humpback Whale 

Migratory Breeding known to occur within area

Orcaella brevirostris  
Irrawaddy Dolphin 

Migratory Species or species habitat may 
occur within area

Orcinus orca  
Killer Whale, Orca 

Migratory Species or species habitat may 
occur within area
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Other Matters Protected by the EPBC Act 

Sousa chinensis  
Indo-Pacific Humpback Dolphin 

Migratory Species or species habitat may 
occur within area

Reptiles

Caretta caretta  
Loggerhead Turtle 

Migratory Species or species habitat likely to 
occur within area

Chelonia mydas  
Green Turtle 

Migratory Foraging, feeding or related 
behaviour known to occur within 
area

Crocodylus porosus  
Salt-water Crocodile, Estuarine Crocodile 

Migratory Species or species habitat likely to 
occur within area

Dermochelys coriacea  
Leatherback Turtle, Leathery Turtle, Luth 

Migratory Species or species habitat likely to 
occur within area

Eretmochelys imbricata  
Hawksbill Turtle 

Migratory Species or species habitat likely to 
occur within area

Lepidochelys olivacea  
Olive Ridley Turtle, Pacific Ridley Turtle 

Migratory Species or species habitat likely to 
occur within area

Natator depressus  
Flatback Turtle 

Migratory Species or species habitat likely to 
occur within area

Sharks

Rhincodon typus  
Whale Shark 

Migratory Species or species habitat may 
occur within area

Listed Marine Species [ Dataset Information ] Status Type of Presence

Birds

Actitis hypoleucos  
Common Sandpiper 

Listed Roosting known to occur within area

Anseranas semipalmata  
Magpie Goose 

Listed - 
overfly 
marine 
area

Species or species habitat may occur 
within area

Apus pacificus  
Fork-tailed Swift 

Listed - 
overfly 
marine 
area

Species or species habitat may occur 
within area

Ardea alba  
Great Egret, White Egret 

Listed - 
overfly 
marine 
area

Species or species habitat may occur 
within area

Ardea ibis  
Cattle Egret 

Listed - 
overfly 
marine 
area

Species or species habitat may occur 
within area

Arenaria interpres  
Ruddy Turnstone 

Listed Roosting known to occur within area

Calidris acuminata  
Sharp-tailed Sandpiper 

Listed Roosting known to occur within area

Calidris canutus  
Red Knot, Knot 

Listed - 
overfly 

Roosting known to occur within area
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marine 
area

Calidris ferruginea  
Curlew Sandpiper 

Listed - 
overfly 
marine 
area

Roosting known to occur within area

Calidris ruficollis  
Red-necked Stint 

Listed - 
overfly 
marine 
area

Roosting known to occur within area

Calidris tenuirostris  
Great Knot 

Listed - 
overfly 
marine 
area

Roosting known to occur within area

Charadrius leschenaultii  
Greater Sand Plover, Large Sand Plover 

Listed Roosting known to occur within area

Charadrius mongolus  
Lesser Sand Plover, Mongolian Plover 

Listed Roosting known to occur within area

Charadrius ruficapillus  
Red-capped Plover 

Listed - 
overfly 
marine 
area

Roosting known to occur within area

Gallinago hardwickii  
Latham's Snipe, Japanese Snipe 

Listed - 
overfly 
marine 
area

Roosting may occur within area

Gallinago megala  
Swinhoe's Snipe 

Listed - 
overfly 
marine 
area

Roosting likely to occur within area

Gallinago stenura  
Pin-tailed Snipe 

Listed - 
overfly 
marine 
area

Roosting likely to occur within area

Haliaeetus leucogaster  
White-bellied Sea-Eagle 

Listed Species or species habitat likely to 
occur within area

Heteroscelus brevipes  
Grey-tailed Tattler 

Listed Roosting known to occur within area

Himantopus himantopus  
Black-winged Stilt 

Listed - 
overfly 
marine 
area

Roosting known to occur within area

Hirundapus caudacutus  
White-throated Needletail 

Listed - 
overfly 
marine 
area

Species or species habitat may occur 
within area

Hirundo rustica  
Barn Swallow 

Listed - 
overfly 
marine 
area

Species or species habitat may occur 
within area

Limosa lapponica  Listed Roosting known to occur within area
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Bar-tailed Godwit 

Macronectes giganteus  
Southern Giant-Petrel 

Listed Species or species habitat may occur 
within area

Merops ornatus  
Rainbow Bee-eater 

Listed - 
overfly 
marine 
area

Species or species habitat may occur 
within area

Monarcha melanopsis  
Black-faced Monarch 

Listed - 
overfly 
marine 
area

Breeding may occur within area

Monarcha trivirgatus  
Spectacled Monarch 

Listed - 
overfly 
marine 
area

Breeding likely to occur within area

Myiagra cyanoleuca  
Satin Flycatcher 

Listed - 
overfly 
marine 
area

Species or species habitat likely to 
occur within area

Nettapus coromandelianus albipennis  
Australian Cotton Pygmy-goose 

Listed - 
overfly 
marine 
area

Species or species habitat may occur 
within area

Numenius madagascariensis  
Eastern Curlew 

Listed Roosting known to occur within area

Numenius minutus  
Little Curlew, Little Whimbrel 

Listed - 
overfly 
marine 
area

Roosting likely to occur within area

Numenius phaeopus  
Whimbrel 

Listed Roosting known to occur within area

Pluvialis fulva  
Pacific Golden Plover 

Listed Roosting known to occur within area

Pluvialis squatarola  
Grey Plover 

Listed - 
overfly 
marine 
area

Roosting known to occur within area

Recurvirostra novaehollandiae  
Red-necked Avocet 

Listed - 
overfly 
marine 
area

Roosting known to occur within area

Rhipidura rufifrons  
Rufous Fantail 

Listed - 
overfly 
marine 
area

Breeding may occur within area

Rostratula benghalensis s. lat.  
Painted Snipe 

Listed - 
overfly 
marine 
area

Species or species habitat may occur 
within area

Sterna albifrons  
Little Tern 

Listed Species or species habitat may occur 
within area
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Tringa stagnatilis  
Marsh Sandpiper, Little Greenshank 

Listed - 
overfly 
marine 
area

Roosting known to occur within area

Xenus cinereus  
Terek Sandpiper 

Listed - 
overfly 
marine 
area

Roosting known to occur within area

Ray-finned fishes

Acentronura tentaculata  
Shortpouch Pygmy Pipehorse 

Listed Species or species habitat may occur 
within area

Campichthys tryoni  
Tryon's Pipefish 

Listed Species or species habitat may occur 
within area

Choeroichthys brachysoma  
Pacific Short-bodied Pipefish, Short-bodied 
Pipefish 

Listed Species or species habitat may occur 
within area

Corythoichthys amplexus  
Fijian Banded Pipefish, Brown-banded Pipefish 

Listed Species or species habitat may occur 
within area

Corythoichthys flavofasciatus  
Reticulate Pipefish, Yellow-banded Pipefish, 
Network Pipefish 

Listed Species or species habitat may occur 
within area

Corythoichthys haematopterus  
Reef-top Pipefish 

Listed Species or species habitat may occur 
within area

Corythoichthys intestinalis  
Australian Messmate Pipefish, Banded Pipefish 

Listed Species or species habitat may occur 
within area

Corythoichthys ocellatus  
Orange-spotted Pipefish, Ocellated Pipefish 

Listed Species or species habitat may occur 
within area

Corythoichthys paxtoni  
Paxton's Pipefish 

Listed Species or species habitat may occur 
within area

Corythoichthys schultzi  
Schultz's Pipefish 

Listed Species or species habitat may occur 
within area

Doryrhamphus excisus  
Bluestripe Pipefish, Indian Blue-stripe Pipefish, 
Pacific Blue-stripe Pipefish 

Listed Species or species habitat may occur 
within area

Festucalex cinctus  
Girdled Pipefish 

Listed Species or species habitat may occur 
within area

Filicampus tigris  
Tiger Pipefish 

Listed Species or species habitat may occur 
within area

Halicampus dunckeri  
Red-hair Pipefish, Duncker's Pipefish 

Listed Species or species habitat may occur 
within area

Halicampus grayi  
Mud Pipefish, Gray's Pipefish 

Listed Species or species habitat may occur 
within area

Halicampus nitidus  
Glittering Pipefish 

Listed Species or species habitat may occur 
within area

Halicampus spinirostris  
Spiny-snout Pipefish 

Listed Species or species habitat may occur 
within area

Hippichthys cyanospilos  
Blue-speckled Pipefish, Blue-spotted Pipefish 

Listed Species or species habitat may occur 
within area
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Hippichthys heptagonus  
Madura Pipefish, Reticulated Freshwater 
Pipefish 

Listed Species or species habitat may occur 
within area

Hippichthys penicillus  
Beady Pipefish, Steep-nosed Pipefish 

Listed Species or species habitat may occur 
within area

Hippocampus bargibanti  
Pygmy Seahorse 

Listed Species or species habitat may occur 
within area

Hippocampus kuda  
Spotted Seahorse, Yellow Seahorse 

Listed Species or species habitat may occur 
within area

Hippocampus planifrons  
Flat-face Seahorse 

Listed Species or species habitat may occur 
within area

Hippocampus zebra  
Zebra Seahorse 

Listed Species or species habitat may occur 
within area

Lissocampus runa  
Javelin Pipefish 

Listed Species or species habitat may occur 
within area

Micrognathus andersonii  
Anderson's Pipefish, Shortnose Pipefish 

Listed Species or species habitat may occur 
within area

Micrognathus brevirostris  
thorntail Pipefish, Thorn-tailed Pipefish 

Listed Species or species habitat may occur 
within area

Nannocampus pictus  
Painted Pipefish, Reef Pipefish 

Listed Species or species habitat may occur 
within area

Solegnathus hardwickii  
Pallid Pipehorse, Hardwick's Pipehorse 

Listed Species or species habitat may occur 
within area

Solenostomus cyanopterus  
Robust Ghostpipefish, Blue-finned Ghost 
Pipefish, 

Listed Species or species habitat may occur 
within area

Solenostomus paegnius  
Rough-snout Ghost Pipefish 

Listed Species or species habitat may occur 
within area

Solenostomus paradoxus  
Ornate Ghostpipefish, Harlequin Ghost 
Pipefish, Ornate Ghost Pipefish 

Listed Species or species habitat may occur 
within area

Syngnathoides biaculeatus  
Double-end Pipehorse, Double-ended 
Pipehorse, Alligator Pipefish 

Listed Species or species habitat may occur 
within area

Trachyrhamphus bicoarctatus  
Bentstick Pipefish, Bend Stick Pipefish, Short-
tailed Pipefish 

Listed Species or species habitat may occur 
within area

Reptiles

Acalyptophis peronii  
Horned Seasnake 

Listed Species or species habitat may occur 
within area

Aipysurus duboisii  
Dubois' Seasnake 

Listed Species or species habitat may occur 
within area

Aipysurus eydouxii  
Spine-tailed Seasnake 

Listed Species or species habitat may occur 
within area

Aipysurus laevis  
Olive Seasnake 

Listed Species or species habitat may occur 
within area

Astrotia stokesii  
Stokes' Seasnake 

Listed Species or species habitat may occur 
within area
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Caretta caretta  
Loggerhead Turtle 

Listed Species or species habitat likely to 
occur within area

Chelonia mydas  
Green Turtle 

Listed Foraging, feeding or related 
behaviour known to occur within area

Crocodylus porosus  
Salt-water Crocodile, Estuarine Crocodile 

Listed Species or species habitat likely to 
occur within area

Dermochelys coriacea  
Leatherback Turtle, Leathery Turtle, Luth 

Listed Species or species habitat likely to 
occur within area

Disteira kingii  
Spectacled Seasnake 

Listed Species or species habitat may occur 
within area

Disteira major  
Olive-headed Seasnake 

Listed Species or species habitat may occur 
within area

Emydocephalus annulatus  
Turtle-headed Seasnake 

Listed Species or species habitat may occur 
within area

Eretmochelys imbricata  
Hawksbill Turtle 

Listed Species or species habitat likely to 
occur within area

Hydrophis elegans  
Elegant Seasnake 

Listed Species or species habitat may occur 
within area

Lapemis hardwickii  
Spine-bellied Seasnake 

Listed Species or species habitat may occur 
within area

Laticauda colubrina  
a sea krait 

Listed Species or species habitat may occur 
within area

Laticauda laticaudata  
a sea krait 

Listed Species or species habitat may occur 
within area

Lepidochelys olivacea  
Olive Ridley Turtle, Pacific Ridley Turtle 

Listed Species or species habitat likely to 
occur within area

Natator depressus  
Flatback Turtle 

Listed Species or species habitat likely to 
occur within area

Pelamis platurus  
Yellow-bellied Seasnake 

Listed Species or species habitat may occur 
within area

Whales and Other Cetaceans [ Dataset 
Information ] 

Status Type of Presence

Balaenoptera acutorostrata  
Minke Whale 

Cetacean Species or species habitat may occur 
within area

Balaenoptera edeni  
Bryde's Whale 

Cetacean Species or species habitat may occur 
within area

Delphinus delphis  
Common Dophin, Short-beaked Common 
Dolphin 

Cetacean Species or species habitat may occur 
within area

Grampus griseus  
Risso's Dolphin, Grampus 

Cetacean Species or species habitat may occur 
within area

Megaptera novaeangliae  
Humpback Whale 

Cetacean Breeding known to occur within area

Orcaella brevirostris  
Irrawaddy Dolphin 

Cetacean Species or species habitat may occur 
within area

Orcinus orca  
Killer Whale, Orca 

Cetacean Species or species habitat may occur 
within area
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Extra Information 

  

Caveat 

The information presented in this report has been provided by a range of data sources as 
acknowledged at the end of the report.  

This report is designed to assist in identifying the locations of places which may be relevant in 
determining obligations under the Environment Protection and Biodiversity Conservation Act 1999. 
It holds mapped locations of World Heritage and Register of National Estate properties, Wetlands of 
International Importance, Commonwealth and State/Territory reserves, listed threatened, migratory 
and marine species and listed threatened ecological communities. Mapping of Commonwealth land 
is not complete at this stage. Maps have been collated from a range of sources at various 
resolutions.  

Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is 
a general guide only. Where available data supports mapping, the type of presence that can be 
determined from the data is indicated in general terms. People using this information in making a 
referral may need to consider the qualifications below and may need to seek and consider other 
information sources.  

For threatened ecological communities where the distribution is well known, maps are derived from 
recovery plans, State vegetation maps, remote sensing imagery and other sources. Where 
threatened ecological community distributions are less well known, existing vegetation maps and 
point location data are used to produce indicative distribution maps.  

For species where the distributions are well known, maps are digitised from sources such as 
recovery plans and detailed habitat studies. Where appropriate, core breeding, foraging and 
roosting areas are indicated under "type of presence". For species whose distributions are less well 
known, point locations are collated from government wildlife authorities, museums, and non-

Sousa chinensis  
Indo-Pacific Humpback Dolphin 

Cetacean Species or species habitat may occur 
within area

Stenella attenuata  
Spotted Dolphin, Pantropical Spotted Dolphin 

Cetacean Species or species habitat may occur 
within area

Tursiops aduncus  
Indian Ocean Bottlenose Dolphin, Spotted 
Bottlenose Dolphin 

Cetacean Species or species habitat likely to 
occur within area

Tursiops truncatus s. str.  
Bottlenose Dolphin 

Cetacean Species or species habitat may occur 
within area

Places on the RNE [ Dataset Information ]  
Note that not all Indigenous sites may be listed.

Natural

Balaclava Island and The Narrows QLD

Great Barrier Reef Region QLD

State and Territory Reserves [ Dataset Information ] 

Mackay/Capricorn Marine Park, QLD

Rodds Bay Dugong Protection Area, QLD

Regional Forest Agreements [ Dataset Information ]  
Note that all RFA areas including those still under consideration have been included. 

South East Queensland RFA, Queensland
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government organisations; bioclimatic distribution models are generated and these validated by 
experts. In some cases, the distribution maps are based solely on expert knowledge.  

Only selected species covered by the migratory and marine provisions of the Act have been 
mapped.  

The following species and ecological communities have not been mapped and do not appear in 
reports produced from this database: 

� threatened species listed as extinct or considered as vagrants  

� some species and ecological communities that have only recently been listed  

� some terrestrial species that overfly the Commonwealth marine area  

� migratory species that are very widespread, vagrant, or only occur in small numbers.  

The following groups have been mapped, but may not cover the complete distribution of the 
species: 

� non-threatened seabirds which have only been mapped for recorded breeding sites;  

� seals which have only been mapped for breeding sites near the Australian continent.  

Such breeding sites may be important for the protection of the Commonwealth Marine environment. 
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The Great Barrier Reef World Heritage Area (GBRWHA) was inscribed on the World Heritage List in 
1981.  The World Heritage criteria against which the Great Barrier Reef was listed remain the formal 
criteria for this property.  The applicable criteria are outlined below. 

Criteria 

Criterion: (VIII) Outstanding examples of stages of earth's history 

The Great Barrier Reef is by far the largest single collection of coral reefs in the world. The World 
Heritage values of the property include: 

• 2,904 coral reefs covering approximately 20,055km2.  

• 300 coral cays and 600 continental islands.  

• Reef morphologies reflecting historical and on-going geomorphic and oceanographic processes. 

• Processes of geological evolution linking islands, cays, reefs and changing sea levels, together 
with sand barriers, deltaic and associated sand dunes. 

• Record of sea level changes and the complete history of the reef's evolution are recorded in the 
reef structure. 

• Record of climate history, environmental conditions and processes extending back over several 
hundred years within old massive corals. 

• Formations such as serpentine rocks of South Percy island, intact and active dune systems, 
undisturbed tidal sediments and ‘blue holes’.  

• Record of sea level changes reflected in distribution of continental island flora and fauna.  
Criterion: (IX) Outstanding examples of on-going evolution 

Biologically, the Great Barrier Reef supports the most diverse ecosystem known to man and its 
enormous diversity is thought to reflect the maturity of an ecosystem, which has evolved over millions 
of years on the north-east Continental Shelf of Australia. The World Heritage values include: 

• The heterogeneity and interconnectivity of the reef assemblage. 

• Size and morphological diversity (elevation ranging from the sea bed to 1,142m at Mt. Bowen 
and a large cross-shelf extent encompass the fullest possible representation of marine 
environmental processes). 

• Ongoing processes of accretion and erosion of coral reefs, sand banks and coral cays, erosion 
and deposition processes along the coastline, river deltas and estuaries and continental islands. 

• Extensive Halimeda beds representing active calcification and sediment accretion for over 
10,000 years. 

• Evidence of the dispersion and evolution of hard corals and associated flora and fauna from the 
‘Indo-West Pacific centre of diversity’ along the north-south extent of the reef. 

• Inter-connections with the Wet Tropics via the coastal interface and Lord Howe Island via the 
East Australia current. 

• Indigenous temperate species derived from tropical species.  
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• Living coral colonies (including some of the world's oldest). 

• Inshore coral communities of southern reefs. 

• Five floristic regions identified for continental islands and two for coral cays.  

• The diversity of flora and fauna, including:  

− Macroalgae (estimated 400-500 species) 

− Porifera (estimated 1,500 species, some endemic, mostly undescribed) 

− Cnidaria: Corals - part of the global centre of coral diversity and including:  

− Hexacorals (70 genera and 350 species, including 10 endemic species). 

− Octocorals (80 genera, number of species not yet estimated). 

− Tunicata: Ascidians (at least 330 species) 

− Bryozoa (an estimated 300-500 species, many undescribed) 

− Crustacea (at least 1,330 species from 3 subclasses) 

− Worms: 

− Polychaetes (estimated 500 species). 

− Platyhelminthes - include free-living Tubelleria (number of species not yet estimated), 
polyclad Tubelleria (up to 300 species) and parasitic helminthes (estimated 1,000s of 
species, most undescribed). 

− Phytoplankton (a diverse group existing in two broad communities). 

− Mollusca (between 5,000-8,000 species). 

− Echinodermata (estimated 800 extant species, including many rare taxa and type 
specimens). 

− Fishes (between 1,200 and 2,000 species from 130 families, with high species diversity and 
heterogeneity; includes the Whale Shark Rhynchodon typus). 

− Seabirds (between 1.4 and 1.7 million seabirds breeding on islands).  

− Marine reptiles (including six sea turtle species, 17 sea snake species, and one species of 
crocodile). 

− Marine mammals (including 1 species of dugong (Dugong dugon), and 26 species of whales 
and dolphins). 

− Terrestrial flora: see ‘Habitats: Islands’. 

− Terrestrial fauna, including:  

− invertebrates (pseudoscorpions, mites, ticks, spiders, centipedes, isopods, phalangids, 
millipedes, collembolans and 109 families of insects from 20 orders, and large over-
wintering aggregations of butterflies). 

− vertebrates (including seabirds (see above), reptiles: crocodiles and turtles, 9 snakes and 
31 lizards, mammals). 
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• The integrity of the inter-connections between reef and island networks in terms of dispersion, 
recruitment, and the subsequent gene flow of many taxa. 

• Processes of dispersal, colonisation and establishment of plant communities within the context 
of island biogeography (e.g. dispersal of seeds by air, sea and vectors such as birds are 
examples of dispersion, colonisation and succession). 

• The isolation of certain island populations (e.g. recent speciation evident in two subspecies of 
the butterfly Tirumala hamata and the evolution of distinct races of the bird Zosterops spp). 

• Remnant vegetation types (hoop pines) and relic species (sponges) on islands. 

• Evidence of morphological and genetic changes in mangrove and seagrass flora across 
regional scales. 

• Feeding and/or breeding grounds for international migratory seabirds, cetaceans and sea 
turtles.  

Criterion: (VII) Contains superlative natural phenomena 

The Great Barrier Reef provides some of the most spectacular scenery on earth and is of exceptional 
natural beauty. The World Heritage values include: 

• The vast extent of the reef and island systems which produces an unparalleled aerial vista. 

• Islands ranging from towering forested continental islands complete with freshwater streams, to 
small coral cays with rainforest and unvegetated sand cays. 

• Coastal and adjacent islands with mangrove systems of exceptional beauty.  

• The rich variety of landscapes and seascapes including rugged mountains with dense and 
diverse vegetation and adjacent fringing reefs. 

• The abundance and diversity of shape, size and colour of marine fauna and flora in the coral 
reefs. 

• Spectacular breeding colonies of seabirds and great aggregations of over-wintering butterflies.  

• Migrating whales, dolphins, dugong, whale sharks, sea turtles, seabirds and concentrations of 
large fish.  

Criterion: (X) Important habitats for conservation of biological diversity 

The Great Barrier Reef contains many outstanding examples of important and significant natural 
habitats for in situ conservation of species of conservation significance, particularly resulting from the 
latitudinal and cross-shelf completeness of the region. The World Heritage values include: 

• Habitats for species of conservation significance within the 77 broad-scale bioregional 
associations that have been identified for the property and which include:  

− Over 2,900 coral reefs (covering 20,055km2) which are structurally and ecologically complex. 

− Large numbers of islands, including:  

− 600 continental islands supporting 2,195 plant species in 5 distinct floristic regions. 

− 300 coral cays and sand cays.  
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− Seabird and sea turtle rookeries, including breeding populations of green sea turtles and 
Hawksbill turtles.  

− Coral cays with 300-350 plant species in 2 distinct floristic regions.  

− Seagrass beds (over 5,000km2) comprising 15 species, two endemic.  

− Mangroves (over 2,070km2) including 37 species. 

− Halimeda banks in the northern region and the unique deep water bed in the central region. 

• Large areas of ecologically complex inter-reefal and lagoonal benthos.  

• Species of plants and animals of conservation significance. 
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Appendix 3 Threatened and Migratory Fauna Species 
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App Table 1 Threatened Fauna Species Identified by Desktop Assessment from the Wider Study Area 

Scientific Name 
Common Name EPBC* NC Act* BoT* Preferred Habitat Likelihood of 

Occurrence** Source^ 

Reptiles       
Crocodylus porosus 
estuarine crocodile 

 V  Tropical coasts and coastal rivers and swamps south to about Gladstone, 
extending well inland via major rivers and billabongs. 

Possible 1 

Delma torquata 
collared delma 

V V H Mainly in open rocky terrain but at least two sites feature woodlands of Qld 
blue gum or brigalow associations with no significant rock components.  

Possible 1 

Denisonia maculata 
ornamental snake 

V V  Poorly known. Low-lying areas with cracking clay soils in open forests, 
woodlands and riparian habitats. Shelters under fallen timber and in soil 
cracks, and forages for frogs at night. 

Unlikely 1 

Egernia rugosa 
yakka skink 

V V  Dry open forests or woodland with dense ground vegetation, rocky areas, 
fallen timber and other debris. 

Possible 1 

Paradelma orientalis 
brigalow scaly-foot 

V V  Distributed throughout the Brigalow Belt. Nocturnal species found in a 
variety of open forest habitats. A population at Lilly Hills on Boyne Island 
15 km south of Gladstone (Tremul 2000). 

Possible 1 

Varanus semiremex 
rusty monitor 

  H Coastal and estuarine mangroves, paperbark forests and associated rivers 
and lakes up to 70 km inland. Occurs along the Queensland coast from 
Gladstone to Cape York Peninsula. 

Likely 2 

Caretta caretta 
Loggerhead Turtle 

E E  Occasional nesting on Curtis and Facing Islands, but the principal nesting 
area on the east coast is the Bundaberg region.  Foraging occurs over a 
wide range of intertidal and sub-tidal habitats including coral and rocky 
reefs, seagrass meadows, and unvegetated sand or mud areas. 

Known 1 

Chelonia mydas 
Green Turtle 

V V  Occasional nesting on Curtis and Facing Islands. Forage in shallow 
coastal areas, in particular seagrass beds. 

Known 1 

Dermochelys coriacea 
Leatherback Turtle 

E E  Oceanic environments from the sea surface to the seabed. Nests on 
beaches but major nesting areas are overseas. No recorded nesting of the 
species in Queensland since 1996. 

Unlikely 1 

Eretmochelys imbricata 
Hawksbill Turtle 

V V  Principally forages in rocky reef and coral reef habitats. Nesting in 
Queensland occurs on beaches on Cape York and the Torres Strait. 

Possible 1 
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Scientific Name 
Common Name EPBC* NC Act* BoT* Preferred Habitat Likelihood of 

Occurrence** Source^ 

Lepidochelys olivacea 
Olive Ridley Turtle 

E E  Nests on beaches, but no concentrated nesting occurs in Australia and 
none recorded in recent times from the east coast. Principally forages in 
shallow unvegetated coastal environments 

Possible 1 

Natator depressus 
Flatback Turtle 

V V  South End on Curtis Island is a medium density nesting beach for flatback 
turtles. Foraging habitats for the species are shallow coastal environments 
including rocky reef and sedimentary habitats 

Known 1 

Sharks       
Pristis zijsron 
Green Sawfish 

V   Occur in shallow coastal and estuarine environments. Detailed records of 
the occurrence of the species from 1912 to 2004 identify that no 
individuals of the species have been recorded in the Port Curtis region 
during that period.  

Unlikely 1 

Rhincodon typus 
Whale Shark 

V   Occurs in oceanic waters and do not generally frequent estuarine areas.  Unlikely 1 

Birds       
Accipiter novaehollandiae 
grey goshawk 

 NT  Heavy, humid forests and rainforests - utilises eucalypt and paperbark 
woodlands only where they are dense or form tall galleries along streams. 

Possible 4 

Calyptorhynchus lathami 
glossy black-cockatoo 

 V  Coastal forest and open inland woodland. Feeds on seeds of casuarinas 
including Belah. (Garnett and Crowley 2000). Recorded on Curtis Island 
within the wider study area (URS 2009). 

Known 5 

Ephippiorhynchus asiaticus 
black-necked stork 

 NT  Lakes, swamps, freshwater pools and mangroves. Widespread but 
uncommon in northern and eastern Australia. Considered relatively 
resilient to habitat changes.  

Possible 2 

Epthianura crocea macgregori 
Dawson yellow chat  

CE V  Known only from the northern end of Curtis Island, the Torilla Plain and 
Fitzroy River Delta in central Qld. All current sites are associated with 
grass-dominated marine plains (Houston and Melzer 2008). Field 
assessment by Sandpiper (2009) concluded potential habitat in study area 
is limited in area and complexity. 

Unlikely 2 



AUSTRALIA PACIFIC LNG PTY LIMITED 
THE NARROWS CROSSING 
ASSESSMENT OF OPTIONS 

Scientific Name 
Common Name EPBC* NC Act* BoT* Preferred Habitat Likelihood of 

Occurrence** Source^ 

Erythrotriorchis radiatus  
red goshawk 

V E H Very rarely seen bird of prey. Tropical open woodland, edges of rainforest 
and dense riparian vegetation.  Nests in trees taller than 20 m and within 1 
km of a permanent watercourse or wetland. Foraging usually occurs in 
open forests and gallery forests. 

Possible 1 

Esacus magnirostris 
beach stone-curlew 

 V H Confined to the marine tidal zone such as mudflats, mangroves and 
shorelines. Recorded within the study area (Sandpiper 2009, BAAM 2009, 
WorleyParsons 2010, BAAM 2010). 

Known 2, 4, 5 

Geophaps scripta scripta 
squatter pigeon (southern) 

V V  Open grassy woodlands with a preference for areas on sandy soil with low 
gravel ridges and nearby water. Recorded within the wider study area 
(Sandpiper 2009).  

Known 1, 4, 5 

Haematopus fuliginosus 
sooty oystercatcher 

 NT  Favours rocky headlands, rocky shelves, exposed reefs with rock pools, 
beaches and muddy estuaries.  Recorded within the wider study area 
(BAAM 2009, BAAM 2010).   

Known 5 

Lophoictinia isura 
square-tailed kite 

 NT  Widespread but rare bird of prey that prefers a structurally diverse 
landscape. Sparsely distributed in open eucalypt forests, woodlands and 
sand plains. 

Possible 4 

Macronectes giganteus 
southern giant-petrel 

E E  Marine bird that occurs in Antarctic to subtropical waters. Widespread 
throughout the Southern Ocean, most abundant around ice packs where 
penguins are breeding or over the continental shelf. Nests on offshore 
islands. 

Unlikely 1 

Melithreptus gularis 
black-chinned honeyeater 

 NT  Widespread but rare in woodlands across north east and central 
Queensland in open eucalypt woodland, especially ironbarks and box, 
paperbarks and tree-lined watercourses of arid areas. Locally nomadic, 
following food sources. 

Unlikely 4 

Nettapus coromandelianus 
cotton pygmy-goose 

 NT  Freshwater lakes, swamps and large water impoundments. Nests in tree 
hollows up to 10m above the ground, usually within 20m of water. 

Possible 1, 4 

Ninox strenua 
powerful owl 

 V  Eucalypt forests, preferring tall wet forests of ranges where the territories 
centre on densely vegetated gullies.  Recorded within the wider study area 
(URS 2009, Sandpiper 2009) 

Known 4, 5 
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Numenius madagascariensis 
eastern curlew 

 NT  Migratory species, arriving in Australia from August and departing from 
February. Associated with sheltered coast, bays and estuaries. Recently 
recorded on Friend Point roost and Kangaroo Is saltpan (BAAM 2009, 
2010, Sandpiper 2009b, WorleyParsons 2010). 

Known 1, 2, 4, 5 

Pterodroma neglecta neglecta 
Kermadec petrel (western) 

V   Oceanic & pelagic, extremely rare visitor to the east coast of Queensland 
& New South Wales (Garnet and Crowley 2000). 

Unlikely 1 

Rostratula australis 
Australian painted snipe 

V V  Cryptic nomadic bird of shallow wetlands, nests on ground in reeds close 
to water. Found in areas with shallow muddy freshwater swamps and 
marshes (Garnett and Crowley 2000). 

Unlikely 1 

Sternula albifrons 
little tern 

 E H Almost exclusively coastal, nesting on sandy beaches or shingle pits 
(Garnett and Crowley 2000). Recorded within the wider study area (BAAM 
2010). 

Known 1, 4, 5 

Turnix melanogaster 
black-breasted button-quail 

V V C Usually low canopy, closed rainforest or monsoon forest, vine thickets and 
drier shrubby scrubs such as hoop pine, brigalow, belah and bottletree 
thickets with is a dense leaf-litter layer. 

Possible 1 

Mammals       
Chalinolobus dwyeri 
large-eared pied bat 

V V  Distribution in areas with extensive caves from the Blackdown Tablelands 
in central eastern Qld to the southern highlands of NSW. Roosts in caves 
and rock crevices in colonies of three to forty (Churchill 2008).   

Unlikely 1 

Chalinolobus picatus 
little pied bat 

 NT  Poorly known. Dry open forests, open and mulga woodlands, chenopod 
shrublands, pine forests and mallee close to water.  Roosts in caves, rock 
outcrops, mines, tree hollows and buildings. 

Possible 4 

Dasyurus hallucatus 
northern quoll 

E   Significantly impacted by the presence of cane toads, but known to persist 
in areas with toads. Persistent populations in Qld are associated with 
steep slopes, shallow soils, boulders and rock outcrops and low fire 
frequency (Woinarski et al 2008). 

Unlikely 1 

Petaurus australis australis 
yellow-bellied glider 
(southern) 

  H Wet and damp sclerophyll forest in eastern Australia. Requires tree 
hollows for shelter and breeding. 

Possible 4 
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Pteropus poliocephalus 
grey-headed flying-fox 

V  C Distributed along the east coast from Gladstone Qld to south west Vic. 
Roosting occurs in large camps, usually near water in dense vegetation 
greater than 3m in height (Churchill 2008).   

Possible 1, 4 

Xeromys myoides  
false water-rat 

V V H Disjunct distribution along coastal areas of NT and Qld. Tidal flats of 
mangrove and salt marsh habitat, also known from coastal freshwater 
swamps and sedge lakes. Potential false water-rat mounds recently 
recorded on SW Curtis Island (BAAM 2009, WorleyParsons field surveys). 

Likely 1 

Taphozous australis 
coastal sheathtail bat 

 V H Very restricted in range, limited to the coast from central Qld to Cape York, 
extending no more than a few kilometres inland. Forages within a short 
distance from the ocean over a range of habitats (Churchill 2008). 
Essential Habitat for this species has been mapped in the west of the 
pipeline study area. 

Likely 4 

Megaptera novaeangliae 
Humpback Whale 

V V  Port Curtis is not known as an important feeding, resting or calving area 
for the species.  A sighting of an adolescent humpback (about 10-12m) in 
the shipping channel between Auckland Point wharf and Quoin Island was 
recently reported in the Gladstone Observer (4 June 2010).  Queensland 
Parks and Wildlife Service ranger, Damon Shearer, was reported to have 
said that "...there was probably at least one whale spotted in the 
Gladstone Harbour a year reported to Queensland Parks and Wildlife." 

Possible 1 

Orcaella heinsohni 
Australian snubfin dolphin 

 NT  Occurs in coastal and estuarine waters. Known to occur in Port Curtis Known 1 

Sousa chinensis 
Indo-Pacific humpback 
dolphin 

 NT  Occurs in coastal and estuarine waters. Known to occur in Port Curtis. Known 1 

Dugong dugon 
dugong 

 V  Occurs in coastal tropical and subtropical waters in association with 
seagrass beds. Known to occur in Port Curtis. 

Known 1 

*Status: EPBC: CE = Critically Endangered, E = Endangered, V = Vulnerable; NC Act: E = Endangered, V = Vulnerable, NT = Near Threatened; BoT (Back on Track Species Prioritisation 
Framework, DERM): Cr = Critical, Hi = High 
**Likelihood of Occurrence: Known: species has been recorded by recent surveys of The Narrows and Curtis Island Industrial Precinct with preferred habitat in the study area; Likely: species is 
known from the wider study area and preferred habitat is present on site; Possible: species is known from the wider study area and suboptimal habitat is present on site; Unlikely; species is known 
from the wider study area however, suitable habitat is not present on site.  
^Source: 1 = EPBC Protected Matters Search, 2 = Birds Australia, 3 = QLD Museum Fauna Collection Records, 4 = EPA Wildlife Online, 5 = Recorded during recent surveys of The Narrows and 
Curtis Island Industrial Precinct. 
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App Table 2 Fauna Species listed as Migratory Species Identified by Desktop Assessment from the Wider Study Area 

Scientific Name 
Common Name Preferred Habitat Likelihood of 

Occurrence** Source^ 

Reptiles    
Crocodylus porosus 
estuarine crocodile 

Tropical coasts and coastal rivers and swamps south to about Gladstone, extending well inland via 
major rivers and billabongs. 

Possible 1 

Caretta caretta 
Loggerhead Turtle 

Occasional nesting on Curtis and Facing Islands, but the principal nesting area on the east coast is 
the Bundaberg region.  Foraging occurs over a wide range of intertidal and sub-tidal habitats 
including coral and rocky reefs, seagrass meadows, and unvegetated sand or mud areas. 

Known 1 

Chelonia mydas 
Green Turtle 

Occasional nesting on Curtis and Facing Islands. Forage in shallow coastal areas, in particular 
seagrass beds. 

Known 1 

Dermochelys coriacea 
Leatherback Turtle 

Oceanic environments from the sea surface to the seabed. Nests on beaches but major nesting areas 
are overseas. No recorded nesting of the species in Queensland since 1996. 

Unlikely 1 

Eretmochelys imbricata 
Hawksbill Turtle 

Principally forages in rocky reef and coral reef habitats. Nesting in Queensland occurs on beaches on 
Cape York and the Torres Strait. 

Possible 1 

Lepidochelys olivacea 
Olive Ridley Turtle 

Nests on beaches, but no concentrated nesting occurs in Australia and none recorded in recent times 
from the east coast. Principally forages in shallow unvegetated coastal environments 

Possible 1 

Natator depressus 
Flatback Turtle 

South End on Curtis Island is a medium density nesting beach for flatback turtles. Foraging habitats 
for the species are shallow coastal environments including rocky reef and sedimentary habitats 

Known 1 

Mammals    
Balaenoptera edeni 
Bryde's Whale 

Bryde’s whale has not been reported from Port Curtis.   Unlikely 1 

Megaptera novaeangliae 
Humpback Whale 

Port Curtis is not known as an important feeding, resting or calving area for the species.  A sighting of 
an adolescent humpback (about 10-12m) in the shipping channel between Auckland Point wharf and 
Quoin Island was recently reported in the Gladstone Observer (4 June 2010).  Queensland Parks and 
Wildlife Service ranger, Damon Shearer, was reported to have said that "...there was probably at least 
one whale spotted in the Gladstone Harbour a year reported to Queensland Parks and Wildlife." 

Possible 1 

Orcinus orca 
Killer Whale 

Killer whales have not been reported from Port Curtis and are considered unlikely to inhabit its 
waters. 

Unlikely 1 
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Dugong dugon 
dugong 

Occurs in coastal tropical and subtropical waters in association with seagrass beds. Known to occur 
in Port Curtis. 

Known 1 

Orcaella heinsohni 
Australian snubfin dolphin 

Occurs in coastal and estuarine waters. Known to occur in Port Curtis Known 1 

Sousa chinensis 
Indo-Pacific humpback dolphin 

Occurs in coastal and estuarine waters. Known to occur in Port Curtis. Known 1 

Sharks    
Rhincodon typus 
Whale Shark 

Occurs in oceanic waters and do not generally frequent estuarine areas.  Unlikely 1 

Birds    
Actitis hypoleucos # 
common sandpiper 

Prefers rocky creeks and mangrove-lined inlets, rarely seen in intertidal mudflats. Recently recorded 
in The Narrows / SW Curtis Is area (BAAM 2010).  

Known 1, 4, 5 

Apus pacificus 
fork-tailed swift 

Varied; airspace over habitat ranging from rainforest to semi-desert. Recently recorded in the wider 
study area (Sandpiper 2009).  

Known 1, 5 

Ardea ibis 
cattle egret 

Pasture, shallows of freshwater wetlands.  Possible 1, 2 

Ardea modesta 
eastern great egret  

Found in wetlands, flooded pastures, dams, estuarine mudflats and mangroves. Recently recorded in 
the wider study area (URS 2009).  

Known 1, 2, 4, 5 

Arenaria interpres # 
ruddy turnstone 

Found around the coastline on beaches, coasts with exposed rock, stony or shell beaches, mudflats 
or reefs.   

Likely 1 

Calidris acuminata # 
sharp-tailed sandpiper 

Widespread distribution, found in flooded fields, mudflats, mangroves, rocky shores and beaches. 
Occurs on both coastal and inland wetlands but prefers non-tidal fresh or brackish wetlands. Recently 
recorded on Kangaroo Is saltpan (Sandpiper 2009b).   

Known 1, 2, 4, 5 

Calidris alba # 
sanderling 

Open sandy beaches exposed to oceanic swells. Unlikely 4 

Calidris canutus # 
red knot 

Distributed around the coastline on sheltered areas such as mud flats, sandbars in estuaries and 
lagoons.  Recently recorded at South End (Sandpiper 2009b). 

Likely 1, 4 
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Calidris ferruginea # 
curlew sandpiper 

Found on intertidal mudflats of estuaries, lagoons, mangroves, as well as beaches, rocky shores, 
floodwaters and flooded saltbush surrounds of inland lakes.  Recorded at South End (BAAM 2010). 

Likely 1, 2, 4, 5 

Calidris ruficollis # 
red-necked stint 

Wide distribution, in sheltered inlets, bays, lagoons, estuaries, intertidal and inland mudflats and 
protected sandy or coralline shores.  Recently recorded on Kangaroo Is saltpan (Sandpiper 2009b). 

Known 1, 4, 5 

Calidris tenuirostris # 
great knot 

Found in sheltered areas such as mudflats of estuaries, inlets, harbours, lagoons and mangrove 
swamps.  Recently recorded on Kangaroo Is saltpan (Sandpiper 2009b). 

Known 1, 2, 5 

Charadrius bicinctus # 
double-banded plover 

Distributed around the southern and east coast of Australia on tidal flats and coastal beaches. 
Occasionally freshwater wetlands and inland salt lakes.   

Likely 1 

Charadrius leschenaultii # 
greater sand plover 

Occurring mainly on sheltered sandy, shelly or muddy beaches or estuaries with large intertidal 
mudflats or sandbanks. Recently recorded in The Narrows / SW Curtis Is area (BAAM 2010).  

Known 1, 5 

Charadrius mongolus # 
lesser sand plover 

Found in sheltered bays, harbours and estuaries with large intertidal sand flats or mudflats.  Recently 
recorded on Kangaroo Is saltpan (Sandpiper 2009b). 

Known 1, 5 

Cuculus optatus 
Oriental cuckoo 

Rainforest margins, vine thicket, wet sclerophyll forest, paperbark swamp, mangroves. Possible 4 

Egretta sacra 
eastern reef egret 

Found on beaches, rocky shores, tidal rivers and inlets, mangroves, and exposed coral reefs. 
Recently recorded in the wider study area (BAAM 2009, 2010, WorleyParsons 2010).  

Known 2, 4, 5 

Gallinago hardwickii # 
Latham's snipe 

Low rank vegetation around shallows of wetlands, reeds, sedges, salt marsh.  Possible 1, 2 

Gallinago megala # 
Swinhoe's snipe 

Distribution along coastal northern Australia, on a variety of freshwater wetlands such as billabongs, 
swamps, flooded grasslands and claypans. 

Unlikely 1 

Gallinago stenura # 
pin-tailed snipe 

Uncommon in Australia with most recorded sightings in the north west of Australia. Sightings have 
been in coastal freshwater wetlands. 

Unlikely 1 

Haliaeetus leucogaster 
white-bellied sea-eagle 

Coastal seas, islands, estuaries and inlets.  Follows major rivers and wetlands far inland.  Huge nests 
of sticks, usually in tall trees. A nesting pair was sighted on Curtis Island close to the current 
alignment, during recent field surveys. 

Known 1, 2, 4, 5 

Hirundapus caudacutus 
white-throated needletail 

Variety of habitats. Aerial forager. Recently recorded in the wider study area (Sandpiper 2009).  Known 1, 2, 5 
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Hirundo rustica 
barn swallow 

Found in a wide variety of habitats with the exception of the more heavily forested regions and drier 
inland areas. Often near water.  

Possible 1 

Hydroprogne caspia 
Caspian tern 

Coastal waters with a preference for sheltered estuaries, bays and inlets. Recently recorded within 
the wider study area (URS 2009, Sandpiper 2009, URS 2009, WorleyParsons 2010, BAAM 2010). 

Known 2, 4, 5 

Limosa lapponica # 
bar-tailed godwit 

Coastal tidal mudflats and sandbars of estuaries and lagoons. Recently recorded on Friend Point 
roost and Kangaroo Is saltpan (Sandpiper 2009b). 

Known 1, 2, 4, 5 

Macronectes giganteus 
southern giant-petrel 

Marine bird that occurs in Antarctic to subtropical waters. It is widespread throughout the Southern 
Ocean, most abundant around ice packs where penguins are breeding or over the continental shelf. 
Nests on off shore islands, often near a steep drop or on slope. 

Unlikely 1 

Merops ornatus 
rainbow bee-eater 

Open country, most vegetation types, sand dunes, banks. Recently recorded in the wider study area 
(BAAM 2009, Sandpiper 2009, URS 2009, WorleyParsons 2010).  

Known 1, 2, 4, 5 

Monarcha melanopsis 
black-faced monarch 

Distributed along the east coast, found in rainforests, mangroves, eucalypt woodlands, coastal scrub 
and damp gullies. Recently recorded in the wider study area (Sandpiper 2009).  

Known 1, 2, 4, 5 

Myiagra cyanoleuca 
satin flycatcher 

Distributed along the east coast of Australia from far northern Queensland to Tasmania. Found in 
forests, woodlands, mangroves and coastal heath but avoids rainforest. Recently recorded in the 
wider study area (URS 2009).  

Known 1, 5 

Nettapus coromandelianus 
cotton pygmy-goose 

Considered an uncommon or rare vagrant over most of its range. Coastal wetlands, preferring those 
with deep pools and abundant aquatic grasses.  

Possible 1, 4 

Numenius madagascariensis # 
eastern curlew 

Migratory species, arriving in Australia from August and departing from February. Associated with 
sheltered coast, bays and estuaries. Recently recorded in study area, including Friend Pt roost and 
Kangaroo Is saltpan (BAAM 2009, 2010, Sandpiper 2009b, WorleyParsons 2010). 

Known 1, 2, 4, 5 

Numenius minutus # 
little curlew  

Coastal and inland grasslands and black soil plains in northern Australia, near swamps, billabongs 
and flooded areas. 

Unlikely 1 

Numenius phaeopus # 
whimbrel 

Common across northern Australia; uncommon to rare further south. Mainly on coast, tidal and 
estuarine mudflats and lagoons, especially near mangroves. Recorded in study area, including Friend 
Point roost and Kangaroo Is saltpan (BAAM 2009, 2010, Sandpiper 2009b, URS 2009, 
WorleyParsons 2010).  

Known 1, 2, 4, 5 

Pandion cristatus 
eastern osprey 

Coastal waters, beaches, reefs and estuaries. A nesting pair was recorded on North Passage Island 
during recent field surveys (BAAM 2009c).  

Known 2, 5 
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Pluvialis fulva # 
Pacific golden plover 

Widespread on muddy, rocky and sandy wetlands, shores, paddocks, salt marsh, estuaries and 
lagoons. Recorded in study area, including Kangaroo Is (Sandpiper 2009b, WorleyParsons 2010).   

Known 1, 2, 4, 5 

Pluvialis squatarola # 
grey plover 

Generally found on intertidal flats, particularly in estuaries and bays.  Recorded at South End during 
recent surveys (BAAM 2010).  

Likely 1, 4, 5 

Rhipidura rufifrons 
rufous fantail 

Rainforest, dense wet eucalypt forest, paperbark and mangrove swamps, riparian vegetation. 
Recently recorded in the wider study area (Sandpiper 2009). 

Known 1, 4, 5 

Rostratula australis 
Australian painted snipe 

Cryptic nomadic bird of shallow wetlands, nests on ground in reeds close to water. Found in areas 
with shallow muddy freshwater swamps and marshes (Garnett and Crowley 2000). 

Unlikely 1 

Sterna hirundo 
common tern 

Around the Australia coastline and in offshore waters.  Typically well offshore but also seen along 
ocean beaches, estuaries and large lakes. Recently recorded in the wider study area (BAAM 2009).  

Known 5 

Sternula albifrons 
little tern 

Almost exclusively coastal, nesting on sandy beaches or shingle pits (Garnett and Crowley 2000). 
Recently recorded within the wider study area (BAAM 2010). 

Known 1, 4, 5 

Symposiarchus trivirgatus 
spectacled monarch 

Usually found in rainforest and mangroves but also found in dense wet gullies of eucalypt forest. 
Recently recorded in the wider study area (Sandpiper 2009). 

Known 1, 2, 5 

Tringa brevipes # 
grey-tailed tattler 

Found in coastal habitats foraging in intertidal pools, mudflats, sand beaches, rock ledges and reefs. 
Recently recorded on Friend Point roost and Kangaroo Is saltpan (Sandpiper 2009b).    

Known 1, 2, 5 

Tringa incanus # 
wandering tattler 

Considered an uncommon migrant to Australia's north east coast. Almost entirely confined to rocky 
shorelines. Recently recorded at South End (BAAM 2010). 

Unlikely 5 

Tringa nebularia # 
common greenshank 

Permanent/temporary wetlands: swamps, lakes, dams, irrigated crops, estuaries, tidal mudflats and 
mangroves. Recorded in study area, including Kangaroo Is saltpan (Sandpiper 2009b, BAAM 2009).  

Known 2, 4, 5 

Tringa stagnatilis # 
marsh sandpiper 

Widespread distribution across Australia on a variety of fresh and salt water wetland.  Generally 
avoids intertidal mudflats unless well sheltered.   

Likely 1, 2, 4 

Xenus cinereus # 
terek sandpiper 

Found in coastal bays and estuaries on tidal mudflats fringed by mangroves and on exposed sea-
grass beds.  Recently recorded in The Narrows / SW Curtis Is area (BAAM 2010).  

Known 1, 4, 5 

**Likelihood of Occurrence: Known: species has been recorded by recent surveys of The Narrows and Curtis Island Industrial Precinct with preferred habitat in the study area; Likely: species is 
known from the wider study area and preferred habitat is present on site; Possible: species is known from the wider study area and suboptimal habitat is present on site; Unlikely; species is known 
from the wider study area however, suitable habitat is not present on site. 
^Source: 1 = EPBC Protected Matters Search Tool, 2 = Birds Australia, 3 = QLD Museum Fauna Collection Records, 4 = EPA Wildlife Online, 5 = Recorded during recent consultant surveys of The 
Narrows and Curtis Island Industrial Precinct. 
# = One of the 36 shorebirds listed in the Draft EPBC Significant Impact Guidelines for 36 Migratory Shorebird Species (DEWHA 2009a). 




