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1 INTRODUCTION

1.1 Movement Patterns in the Flatback Turtle

The flatback turtle is the only species of marine turtle that is endemic to the Australian continental
shelf (Limpus 2009). Although it has been the subject of study in eastern Australia for a number of
years, and more recently in Northern and Western Australia, knowledge of its internesting
movements, migration and habitat use remains poor. Tagging studies have recorded internesting
intervals in flatback turtles of 13 to 16 days (Limpus 2009). It is thought that female turtles remain
nearshore in the internesting period, however this has not been confirmed in published studies and
the extent of their movements during this time is poorly known (www.seaturtle.org/tracking; Plotkin
2003). The knowledge of migration behaviour in flatback turtles is also poor. Tag return studies
have recorded individual turtles being caught in fisheries over 1000 km from the nesting beach at
which they were tagged, indicating that many flatback turtles engage in long-distance breeding
migrations (Limpus et al. 1983; Prince 1998). Information on flatback turtle feeding grounds has also
been gained from tag returns from fisheries and indicates that flatback turtles forage in shallow,
turbid, subtidal habitats.

In recent years the advances in satellite tracking technology has allowed marine turtle biologists to
gain much more accurate and detailed information on the movements, behaviour and habitat use of
marine turtles (Godley et al. 2008). Although widely used in other marine turtle species, to date
there are no published studies using satellite tracking technology with flatback turtles. The aim of
this project was to use satellite tracking technology to study the inter- and post- nesting movements
of flatback turtles nesting on Cemetery Beach, near Port Hedland, Western Australia. This
information will be used in assessing the possible impact on this population from industrial activity,
and inform management of these impacts. A secondary objective of this study was to assess and
compare the two data types provided by the Sirtrack Fastloc platform terminal transmitters used to
collect the position data on the flatback turtles.

1.2 Acknowledgements

This program was designed by Dr Kellie Pendoley. The satellite transmitters were attached by Paul
Tod (Crackpots Pty Ltd) and Nic Sillem (Pendoley Environmental) with the assistance of Kelly Howlett
and volunteers from Care for Hedland Environmental Association. Cover image is courtesy of Calen
Offield. Figures were produced using Google Earth Pro Ref ID# 1839881.
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2 METHODOLOGY

2.1 Field Methods
Platform terminal transmitters (ptts) were deployed on four turtles from Cemetery Beach.

Satellite transmitters were attached on the 5" and 6™ of December 2008, however did not
commence transmitting until after midnight on both occasions, so the start dates have been
reported as the 6™ and 7" of December respectively.

State of the art Fastloc GPS ptts used for this study and were designed and built by Sirtrack Pty. Ltd,
Hamilton, New Zealand. The Fastloc ptts not only transmitted real time location data via the ARGOS
GPS system (ARGOS LC) but also transmitted GPS location data that is subsequently processed by
Sirtrack technicians to extract the high quality GPS latitude and longitude positions for the turtles.
Because the ARGOS LC data is generated using the Doppler shift to calculate locations in real time,
the quality of this data is directly linked with the degree of displacement of the ptt between two
geographical points at the time of the fix. Consequently the accuracy of the ARGOS LC data
improves when the turtle is swimming constantly in one direction (e.g. migration), and is less reliable
when a turtle is stationary (e.g. nesting, interesting or foraging). Although more accurate, Fastloc
ptts are also more costly than a standard Kiwisat101 ptt which collects only ARGOS LC data only.

The ptts were mounted on a polycarbonate plate lined with a neoprene wetsuit material and the
plate is positioned on the turtle using webbing through 6 slits made on the plate. The harnesses and
webbing were designed and built by Paul Tod (Crackpots Pty Ltd). The design was taken from
Sperling & Guinea (2004), but the harnesses were made larger to account for the larger size of
flatbacks in Western Australia. The harnesses were made from nylon seat belt webbing with six
straps centred about a magnesium ring. Velcro was attached to the straps to secure the harness in
place and corrodible wire was used to hold the straps in place.

Cemetery Beach was patrolled during the night around high tide to find suitable turtles to attach the
ptt units. For a turtle to be considered suitable it needed to: have all its flippers intact, have no
damage or large barnacles on the carapace, and be an appropriate size for the harness. The nesting
females were left undisturbed to nest and the ptt was attached only after they had successfully
nested and were returning to the water.

The ptt was positioned near the front part of the turtle’s shell behind the head. When the turtle
surfaces to breathe, the ptt breaks the water, and a salt water switch turns the ptt on. The signals
transmitted are uploaded to ARGOS polar orbiting satellites. The data is then downloaded from the
satellite to the ARGOS collection centre in France. A computer mapping program maps the best
available data and plots the location of the turtle.

2.2 Data Processing

The Fastloc transmitters produced two types of data; ARGOS LC data and Fastloc GPS (hereafter
Fastloc) data. ARGOS LC tracking information was downloaded, sorted and filtered from the Argos
databank using the Satellite Tracking and Analysis Tool (Coyne & Godley 2005). Argos assigns
location classes (LC) to each location as an estimate of accuracy. These classes are LC3 (+ 150 m),
LC2 (£ 350 m), LC 1 (+ 1000 m) and LCO (> 1000 m). Two sets of ARGOS LC data were generated
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using two different data filters. Filter 1 (LC3, LC2, LC1, angle filter 45 °, speed < 5 kmh™) was the filter
retaining only the most accurate points. It was used to calculate swimming speeds and distance the
turtle travelled. Filter 2 (LC3, LC2, LC1, LCO, LCA, angle filter 70 °, speed < 5 km™) retained a greater
number of points and was used for other calculations, and in figures to improve the pictorial display
of migration routes.

Fastloc data were downloaded from the Argos satellite system and sent to Kevin Lay at SirTrack for
processing. The data were processed using a specially developed SirTrack software program. The
program uses satellite data from the Argos output, combined with data on satellite movements from
the NASA ephemeris website to calculate GPS locations. Data from the Fastloc system have a high
level of accuracy, with fixes using 6 or more satellites having an error of less than 100 m (Bryant
2007). Data sources were selected for use in different calculations on an ad-hoc basis, with the goal
of optimising detail of information, while maintaining the greatest level of data quality possible.

A number of definitions were generated during data processing:

e Nesting attempt — where a fix was located on the nesting beach.

e Successful nesting attempt — where a fix was located on a beach and the turtle was not
recorded on the beach for the next seven days. If a turtle moved within 200 m of the
nesting beach and the subsequent fix on the nesting beach would make the internesting
interval >20 days then it was deemed that the turtle had nested at some point during this
period. Where this was the case, the last record close to the beach before it moved away
was used as the nesting date.

e Nesting interval — the time in whole days from one successful nesting attempt to the next
nesting attempt (whether successful or not) (Whiting et al. 2007).

e Displacement during internesting — was calculated from the Fastloc data and measured as a
straight line distance in Google Earth from the place of deployment to the furthest point on
the track line.

e Migration starting point — the first day of obvious movement away from the nesting beach
after the final nesting.

e Migration end point - when the turtle diverged from the direct path it had been maintaining
since leaving the nesting beach and began to traverse within a defined area.
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3 RESULTS

3.1 Transmitters

The four transmitters remained active for 106 to over 246 days (mean 197; Table 1). One
transmitter (89761) was still active when ARGOS LC data were most-recently downloaded (11 August
2009). Processed Fastloc data was available for dates up to and including 31° May 2009. Because
there is a time lag between receiving the databank disks from France, and then completing the post-
processing in New Zealand, we have not included Fastloc data after 31* May 2009 in this report.
Two transmitters were still producing usable Fastloc data at this stage (89759 and 89761; Table 2).
Although ptt 89762 was also still active at this stage, data after 31 December 2009 could not be
solved at post-processing, possibly due to a fault in the onboard computer.

In general, Fastloc data produced more high quality fixes than ARGOS LC data within a similar time
period (Tables 1 and 2). During the internesting period a greater number of high quality GPS
(Fastloc) fixes were obtained, compared with ARGOS LC data, giving information on fine-scale
movements (Figure 1a). In contrast, during migration, the ARGOS LC data gave a greater number of
fixes (Figure 1b).

Turtle ID Date Las-t . Days at Large A LS A CE
Released Transmission (LC1-3) (LCA, LC0-3)
89759 7/12/2008 05/08/2009 239 117 323
89760 7/12/2009 22/03/2009 106 40 128
89761* 6/12/2009 11/08/2009 246 150 328
89762 6/12/2009 16/07/2009 221 90 200
Mean (SD) 197 (79) 99 (46) 245 (98)

*Ptt 89761 was still active when data were downloaded on 11 August 2009.

Date Last .
Turtle ID Released Transmission* Days at Large* # Fixes*
89759 7/12/2008 13/05/2009 157 910
89760 7/12/2009 20/03/2009 104 458
89761 6/12/2009 28/05/2009 173 1113
89762 6/12/2009 30/12/2008 25 340
Mean (SD) 145 (36) 705 (366)

*Data presented exclude all data collected after the cutoff date of 31 May 2009. Ptts 89759 and 89761 were
still active at this time. Ptt 89762 was also still active at this time, however data collected after the 31
December could not be solved, possible due to a fault in the on-board computer.
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Figure 1: Comparison of ARGOS LC and Fastloc GPS satellite track paths of turtle 89759 during the
internesting period (a) and migration (b).

3.2 Internesting

All turtles returned to re-nest at Cemetery beach at least once, with two turtles returning twice
(Figure 2). Internesting intervals ranged from 11 to 18 days, with a mean of approximately 14 days
(Table 3). During the internesting period turtles remained in shallow coastal waters less than 3 m in
depth, although some moved extended distances (> 40 km) from the nesting beach (Figure 2).
During the two shortest internesting periods of 11 days (turtle 89759 internesting period 1 and turtle
89761 internesting period 2) turtles remained closer to the nesting beach than they did during
longer inter-nesting periods. Three turtles spent the internesting period in water to the north-east
of the nesting beach, between Cemetery Beach and the western coastline of the De Grey River
Delta, while the fourth turtle (89759) utilised habitat both north-east and north-west of Cemetery
Beach, remaining closer to the beach overall (Figure 2).
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Figure 2: Internesting movements of four flatback turtles tracked from Cemetery Beach, Port Hedland (using Fastloc data). Note varying scales.
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Date of Re-nesting Max. km Max. km Max
Turtle ID Nesting Date Returned Interval from Offshore Water
(days) beach Depth (m)
89759 8/12/2008 19/12/2008 11 9.6 9.6 -
04/01/2009 15 18.1 6.5 1.67
89760 7/12/2008 25/12/2008 18 40.5 10.3 3
89761 6/12/2008 19/12/2008 13 46.6 19.5 3
30/12/2008 11 8.9 7.2 1
89762 6/12/2008 19/12/2008 13 52.0 10.1 -
Mean (SD) 13.8 (3.0) 37.0(19.3) | 11.8(5.3) | 2.33(1.2)

3.3  Migration and Foraging Grounds

The four turtles had all commenced post-nesting migration by the 6™ of January. Following their
final nesting, turtles quickly left the Port Hedland area and migrated either north -east or south-west
parallel to the coast. Migration took 20 to 27 days, during which time all of the turtles travelled a
minimum of 405 to 942 km (Table 4). Due to an insufficient number of high quality data fixes
(ARGOS LC 3, 2, or 1; Table 1) and/or unclear migration start and end dates, migration speeds could
not be calculated for turtles 89760 and 89762. Migration swimming speeds for turtles 8959 and
89761 were 1.21 + 0.85 and 1.07 + 0.50 kmh™, respectively (Table 4).

The four turtles all travelled to discrete foraging grounds with clearly definable boundaries and
remained in these foraging grounds for the remainder of the tracking period. Two turtles (89759
and 89762) migrated south-east to foraging grounds amongst islands on the North West Shelf
(Figure 3). Turtle 89762 travelled to a foraging ground 20 km north-west of Barrow Island where it
was tracked for 186 days, while turtle 89759 continued further south to an area approximately 15
km north-west of Thevenard Island, where it was tracked for 139 days. Both of these foraging
grounds were in water approximately 30 to 80 m in depth.

The other two turtles migrated to foraging areas north of the nesting beach. Turtle 89760 migrated
to a foraging area 30 km north-west of Broome (Figure 4), where it was tracked for 52 days. This
turtle foraged in the shallowest area, were the maximum water depth recorded was 38 m. Turtle
89761 travelled furthest of the four turtles, migrating over 900 km to a foraging ground
approximately 90 km north-west of Kuri Bay in the northern Kimberley region (Figure 4). This turtle
remained in its initial foraging ground for most of the remaining 133 days it was tracked, making two
short trips up to 100 km to the north-east. The turtle returned to the previous foraging ground
following each of these two trips (Figure 4).
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Table 4: Summary of migration and foraging ground characteristics of flatback turtles tracked

following nesting at Cemetery Beach, Port Hedland. Min. Dist. Migration: minimum distance the

turtle travelled during migration; Days in Foraging Ground: Number of days the turtle remained in

foraging area before transmissions ceased; Max. Disp.: The maximum displacement from the nesting

beach that the turtle was recorded; Max. And Min. Water depth: Maximum and minimum water

depths corresponding to KiwiSat fixes within the foraging ground.

Speeds and distances were

calculated using ARGOS LC data Filter 1; all other numbers were calculated from ARGOS LC data
Filter 2 and/or Fastloc data. Dashes indicate values that could not be calculated.

Turtle ID Migration Mean (SD) Min. Dist. Days in Max. Max. Min. water
Duration Migration Migration Foraging Disp. water depth (m)
(days) Speed (kmh™) Ground (km) depth (m)
89759 20 1.21(0.85) 486 139 409 80.4 354
89760 - - 463 52 468 38.0 12.3
89761 27 1.07 (0.50) 942 133 916 96.7 29.4
89762 21 - 405 186 350 63.1 28.2
Mean (SD) | 22.7 (3.79) 574 (248) 128 (56) 536 70 (25) 26 (10)
(258)

‘ O

N ¢ 89762

4
ontebello [slands

Karratp‘a o

¢ Barrow Island

Data SI1O, NOAARUESE INavy, NGATGEBCC

© 2009 MapData Sciences FlyLtd, PSMA
Image © 2009 DigitalGlobe

Figure 3: Migration routes of turtles 89759 (Cecilia) and 89762 (Camo) following nesting. ARGOS
LC data (filter 2) was used to produce these tracks.
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Figure 4: Migration routes of turtles 89760 (Mystery) and 89761 (Lucky) following nesting. ARGOS
LC data (filter 2) was used to produce these tracks.
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4 DISCUSSION

4.1 Transmitters

The two data types performed differently during different periods. The Fastloc GPS data produced
more high quality fixes during the internesting period. This was expected as GPS data is able to give
more accurate fixes than the ARGOS LC (Doppler shift) transmissions (Yasuda & Arai 2005). In
contrast, the Fastloc transmitters under-performed compared with the ARGOS LC transmitters
during the migration period. This may be due to behavioural differences in the turtle at these times,
as turtles spend more time at the surface during internesting than they do during migration (Hamel
et al. 2008). It may be that during the migration period the flatback turtles spent insufficient time at
the surface for the Fastloc transmitter to upload sufficient data for a fix. The difference in
effectiveness of the transmitters between these two time periods demonstrates the utility of
maintaining both data types (ARGOS LC Doppler shift and Fastloc GPS) in the satellite tag.

4.2 Internesting

The internesting interval of 13.8 days recorded in this study is similar to the 9 to 17 day intervals
reported for flatback turtles in Queensland (Limpus et al. 1984; Hope & Smitt 1998). The four turtles
all utilised shallow, near shore habitat for internesting, which is typical of most marine turtle species
(Plotkin 2009). However, they showed differences in their movements. Although no data are yet to
be found in published literature, other satellite tracking programs have also found the internesting
movements of flatback turtles to be variable. Some individuals remain relatively close to the nesting
beach (within 10 km), while others have been observed to travel over 50 km from their nesting
beach during the internesting period (www.seaturtle.org/tracking).

The principal internesting habitat utilised by these turtles was to the north and north-east of the
nesting beach, with only one turtle internesting to the west of Cemetery Beach (Figure 2). From
these data it appears that the most important internesting habitat for flatback turtles nesting at
Cemetery Beach is the nearshore zone extending 50 km north-east along the coast. This warrants
further investigation however, as the sample size of this study was very small (n = 4), and may simply
reflect individual habitat selection rather than the behaviour of the population overall.

4.3 Migration and Foraging Grounds

The average migration speed of 1 to 1.2 km.h™ was similar to swimming speeds recorded during
migration for loggerhead (1.3 km.h™; Nicholls et al. 2000) and olive ridley turtles (0.70 to 1.79 km.h%;
Whiting et al. 2007). Turtles migrated to foraging grounds long distances from the nesting beach,
which is consistent with data from tag return studies and recent satellite tracking programs
(www.seaturtle.org/tracking). While none of the tagged turtles remained close to the nesting beach

to forage, this does not indicate that waters surrounding Port Hedland are not used by foraging
flatback turtles. Other turtles from this population, or turtles migrating from other rookeries, may
use these areas as foraging grounds.

The turtles all migrated to geographically remote foraging grounds in shallow, subtidal waters. The
shallow water depths of 12 to 80 m in these foraging grounds are typical of the depths utilised by
flatback turtles foraging in Queensland, where they occupy shallow (6 to 40 m), turbid waters in soft-
bottomed sub tidal habitats (Robins & Mayer 1998, cited by Limpus 2009). The greater water depths
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recorded in the present study may indicate use of a wider range of habitats by flatback turtles in
Western Australia, or may simply reflect the paucity of data Australia wide on the foraging habitat of
this species. The small sample size in this study, as well as the high level of variation within the
sample demonstrates the need for further study of the foraging grounds of this species.
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APPENDIX B: Risk Assessment

PORT HEDLAND OUTER HARBOUR DEVELOPMENT
Marine Turtle Usage within Port Hedland and Impacts Assessment

Hazard/ Source of Hazard Turtle Life Project Phase Potential Impacts ° o Assumptions/Comments Existing Environment Additional avoidance, ° o Assumptions/ Confidence
Stressor Stage (Construction 3 |s = mitigation and 3 |g 2 Comments Level
or Operations) ,E = ;&; management measures ,E = ]
2% & : g 3
= o -E = o Q
o = o o
Physical Dredging and dredge Internesting Construction Injury or death of Assumes that dredging Satellite tracking results Implementation of DSDMP Different Low — undertake
interaction | spoil disposal. flatback turtles as a result of operations are 24 hr using show that breeding which includes: management further studies
turtles entrainment in the 4 , PR THSD and CSD for 56 months. | females from Cemetery . . 5 3 Lo measures have been into movement
dredge, burial by spoil Majority of dredging will be Beach do utilise dredging | Low operating risk to turtles applied based on and behaviour of
disposal or collision done using a combination of and dredge disposal areas differing dredge turtles within
with vessel. CSD to crush the material and | as internesting habitat. * Induction of vessel crew. operating conditions. | the dredging and
THSD to recover and dispose * l:i;lsis:ee; l;/]lcaster wil disposal areas.
Juveniles and | Construction of the dredge material. Less | Resident foraging turtles environmental matters
adults — all than 10% of all dredge concentrated around from on-site
species material will be original sea- | offshore islands, but also environmental staff. .Under.tak? furt.her
bed removed by the CSD. utilise creek mouths and | ® Trained vessel crew on investigations into
intertidal platforms, project vessels will the move.mfents of
Cutter suction dredges have a including the dredge and monito.r an.d report. turtles W|th|n.the
low incidence of turtle disposal areas. :iuartll'e sightings durlng dredge and disposal
entrapment. ylight h_ours during the areas.
construction phase.
e Reporting of all incidents
of injury or mortality to
BHPBIO who will report
to DEC and DEWHA as
required.
Medium operating risk to
4 |1 Low turtles 2 |1 Low
All of the above, and
e Visual inspection of
hopper loads for
evidence of turtles.
High operating risk to
turtles
All of the above, and
e Sweep the intended
dredge area with tickler
chains using a separate
vessel prior to dredging
or following 48 hour
stoppage.
Construction and All stages Construction Injury or death of Turtles detect danger Field survey results show | Vessel crew will undertake Risk of boat strikes High
operational vessels. except eggs — turtles as a result of visually. that turtles utilise the site induction by increase with
all species collision with vessel. proposed development appropriately trained increased vessel
4 1 Low Assumes there will be higher | 5rea for internesting and | project personnel. 3 1 Low speed, increased
vessel traffic and smaller foraging habitat. vessel number and
vessels during construction Vessel speeds will be under decreased keel
which pose a greater risk to the control of the Vessel clearance.
turtles. Master.
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PORT HEDLAND OUTER HARBOUR DEVELOPMENT
Marine Turtle Usage within Port Hedland and Impacts Assessment

Hazard/ Source of Hazard Turtle Life Project Phase Potential Impacts ° o Assumptions/Comments Existing Environment Additional avoidance, ° o Assumptions/ Confidence
Stressor Stage (Construction 3 |s = mitigation and 3 |s 2 Comments Level
or Operations) 2 = ‘q&; management measures 2 = ]
g |2 g g |2 | =
= o -E = o Q
o = o o
Operations Assumes frequency of small The Vessel Master will be
vessel movements will be less advised of environmental
during operations. Assumes matters from on-site
2-3 movements of iron ore environmental staff.
carriers daily.
Trained crew members on
project vessels will monitor
and record turtle sightings
3 1 Low during daylight hours 3 1 Low
during the construction
phase.
Reporting of all incidents of
injury or mortality to
BHPBIO who will report to
DEC and DEWHA as
required.
Sea bed Dredging and dredge Internesting Construction Direct loss of Assumes loss of potential Satellite tracking results Implementation of DSDMP. Existing environment Medium —
disturbance | spoil disposal. flatback internesting habitat, internesting habitat for show that breeding is highly turbid and sediment fate
turtles resulting in females flatback turtles, however, loss | females from Cemetery the increase in TSS modelling has
moving elsewhere. 5 1 Low of habitat will be small in Beach do utilise dredging 5 1 Low from project unlikely been
context of surrounding areas and dredge disposal areas to impact turtles. undertaken, but
Constrfjction and ) with similar habitat. as internesting habitat. lack of habitat
operations of marine Lack of BPPH in the mapping along
facilities. dredging and disposal | inshore margins
areas. The loss of which has been
Juvenilesand | Construction Reduction in foraging Subtidal habitat mapping Resident foraging turtles habitat around the identified as a
adults - all habitat directly through indicates that invertebrates known to occur within dredge and disposal zone of potential
species dredging and spoil cover 5.6 %, hard corals 5.0 dredge and disposal areas areas is not significant | jmpact and
disposal, and indirectly %, macroalgae 4.4 %, sponges | but are more due the general turtles are
through an increase in 2.2 % and soft corals 0.9 % of | concentrated around absence of suitable known to occur
TSS in water column survey area (SKM 2009). Lack | offshore islands, creek foraging habitat for in these areas.
and smothering of food of BPPH in the dredging and mouths and intertidal turtles in this area.
sources. disposal areas. Loss of platforms.
potential foraging habitat for However, juvenile
marine turtles is likely to be Naturally high levels of and adult turtles are
minimal in these areas in turbidity in the region commonly found
> |1 Low context of surrounding areas | and periodic severe > |t tow along the intertidal
with similar habitat. events associated with platforms and creek
cyclones. mouths. Plume
Sediment fate modelling modelling suggests
(APASA 2009) indicates that that the inshore
the zone of potential impact margins may be
from TSS generated turbidity impacted from TSS
was generally around the generated turbidity.
dredging and disposal areas Effects are likely to be
and to the north-east of short or medium
these areas, as well as term.
isolated patches along the
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PORT HEDLAND OUTER HARBOUR DEVELOPMENT
Marine Turtle Usage within Port Hedland and Impacts Assessment

Hazard/ Source of Hazard Turtle Life Project Phase Potential Impacts ° o Assumptions/Comments Existing Environment Additional avoidance, ° o Assumptions/ Confidence
Stressor Stage (Construction '§ § = mitigation and '§ § 2 Comments Level
or Operations) < = c management measures £ = f___g
2 Q U o o o
(%) (%)
S i= S (5
inshore margin where the
coastal morphology acts as a
trapping zone for fine
sediments. The zone of
potential impact generally
doesn’t overlap with the
mapped areas of biota.
However, the areas along the
inshore margin have not been
mapped.
Operations Potential for an increase in
TSS in the water column from
3 1 Low . . 3 1 Low
iron ore carriers propeller
wash.
Artificial Permanent terrestrial | Nesting Construction Light may deter nesting Results of light assessment Existing lighting including | Minimise light spill and to Existing port Medium — light
lighting facilities. flatback and operations females on nesting 3 1 Low indicate that the western end | street lighting, sports reduce lighting levels and ) 1 Low development and impacts on
turtles beaches. of Cemetery Beach will lighting and feature light spill to as low as cumulative modelling | nesting females
experience the most impact lighting is visible to turtle | reasonably practicable and results shows that the | and hatchlings
from light sources associated | nesting beaches such as to comply with safety order of magnitude in | on the beach has
Flatback turtle | Construction Light spill or glow may with project (Bassett 2009). Cemetery Beach. standards and minimise the illuminance value | been studied.
hatchlings and operations have adverse effects on impacts to turtles. are the same (Bassett | However, very
the navigation of 4 | 1 Low Results of light assessment Low density nesting 3 1 Low 2009), therefore, little is known on
hatchlings reducing indicate the loading occurs on Downes Island, impacts of light on the effects of
hatchling survival rate. wharf/jetty will be directly adjacent to project area. marine turtles are light on
visible at some locations Moderate density nesting likely to be hatchlings,
Permanent marine Flatback turtle | Construction Light spill or glow may 3 11 Low along Cemetery Beach and occurs on Cemetery 3 11 Low insignificant. juveniles and
infrastructure. hatchlings have adverse effects on lighting on ships will be Beach which is 5 km from adults at sea.
Operations the navigation of visible from Cemetery Beach the project. Broad sky glow is
hatchlings reducing 3 2 | Medium (Bassett 2009). Resident f ine turt] 3 1 Low more attractive to
esident foraging turtles ;
hatchling survival rate. ] & g' ) hatchlings and they
It is assumed that known to occur within tend to ignore bright
experienced nesters will dredge and disposal areas ; i
Juveniles and Construction Light spill or glow may P . & P point sources of light
] ] ; continue to use the beach, but are more such as lights from
adults —all and operations attract juveniles and o .
. but new recruits (first-time concentrated around vessels and along the
species adults to the area .
) o 3 1 Low nesters) may be deterred. offshore islands, creek 2 1 Low jetty
increasing risk of vessel . . '
lisi localised mouths and intertidal
collisions or localise ; ; :
. It is assumed that light will platforms. Hatchlings tend to
predation. misorient a small proportion scatter once in the
of flatback hatchlings. open ocean and are
Construction and Flatback turtle | Construction Light spill or glow may 3 1 Low Hatchlings tend to scatter 2 1 Low carried by tides and
operational vessels. hatchlings have ad.ver?e effects on once in the open ocean and currents, and there is
Operations the navigation of are carried by tides and little control over
hatchlings reducing 2 |2 Low currents. 2 |1 Low their directions.
hatchling survival rate.
Very little is known about the
i i i i effect of light on juvenile and
Juveniles and Construction Light spill or glow may 3 1 Low g J 2 1 @
adults —all attract juveniles and
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Marine Turtle Usage within Port Hedland and Impacts Assessment

Hazard/ Source of Hazard Turtle Life Project Phase Potential Impacts ° o Assumptions/Comments Existing Environment Additional avoidance, ° o Assumptions/ Confidence
Stressor Stage (Construction 3 |s = mitigation and 3 |s 2 Comments Level
or Operations) é = ‘q&; management measures é = ]
[} 9 = [} 9 ]
= |5 | £ = |5 | 8
o £ o (4
species Operations adults to the area adult turtles at sea.
increasing risk of vessel
collisions or localised 2 1 Lo 2 1 Lo
predation.
Marine Construction and All stages Construction Physiological (hearing) Predicted 3 years of pile Satellite tracking results Engineering controls on The regular pulses Low — frequency
noise and operations of marine except eggs — damage or behavioural driving using 4 hammers show that breeding construction equipment to from pile driving are sensitivity
vibration facilities. all species changes from concurrently. females from Cemetery control noise emissions to likely to result in ranges are
construction activities Beach do utilise dredging | be installed as per marine turtles unknown for
(pile driving). An analysis on proposed and dredge disposal areas | manufacturer’s avoiding the area. flatback turtles.
marine noise and potential as internesting habitat. specifications and to meet However, it is Very little is also
Dredging and dredge , impacts has been conducted regulatory requirements. unknown whether known about
disposal. 4 2 (e on marine mammals (Salgado | Resident foraging turtles 3 1 Lo turtles during critical responses of
Kent et al. 2009). However, known to occur within Induction of vessel crew. life stages (e.g. marine turtles to
very little is known about the | dredge and disposal areas breeding) are more noise — need to
behavioural responses of but are more Carry out ‘soft-starts’ for sensitive to noise undertake
marine turtles to noise or concentrated around pile driving. impacts. further studies.
frequency sensitivity ranges offshore islands, creek
in marine turtles. mouths and intertidal Marine tur'FIe observation However, turtles may
platforms. and recording process. become habituated
Operations Behavioural changes Fewer vessels during Reporting of all incidents of to non-lethal noise
from vessel noise. operations compared with injury or mortality to from a persistent
3 11 Low construction. BHPBIO who will report to 3 11 Low source (e.g. vessel
DEC and DEWHA as noise).
required.
Leaks and Vessel collisions or All stages — Construction Toxicity from diesel/oil Likelihood of spill is very Marine turtles known to No additional mitigation Likelihood of spill is High — based on
spills grounding. all species and operations spills may result in unlikely. In the highly occur within and offshore | required. very unlikely. impacts being
mortality or sub-lethal unlikely event that a major of Port Hedland. confined to local
Storage and transport effects on marine spill does occur, BHP Billiton area and
of chemicals, fuels or turtles. Iron Ore’s Oil Response management
other hazardous ! 3 Low Procedure and the PHPA will ! 3 tow strategies being
materials. manage the impacts. routine,
Failure of equipment :)tra;r\l/c;rd and
or pipelines. practices.
Liquid and Domestic waste and All stages —all | Construction Ingestion of solid Assumes management and Marine turtles known to No additional mitigation Waste will not be High — based on
solid waste | treated sewage. species and operations wastes or toxicity from disposal of wastes from occur within and offshore | required. disposed of to the impacts being
disposal liquid discharges may construction and operation of Port Hedland. sea. confined to local
result in mortality or will be in accordance with area and
sub-lethal effects on 5 2 e BHP Billiton Iron Ore’s 5 3 Lo management
marine turtles. controls as detailed in the strategies being
EMP. routine,
standard and
proven
practices.
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Marine Turtle Usage within Port Hedland and Impacts Assessment

Relevant Consequence Negligible Minor Moderate Significant Serious
Criteria 1 2 3 4 5
Marine Environment

Listed Marine Fauna* n Local and temporary | = Widespread, short-term Widespread and long-

behavioural impact
Local and temporary

or local, long-term
behavioural impact

term behavioural impact
Local, long-term or

population viability within

Local, long-term or
widespread, short-term
impact to population
Reduced population
viability within Port
Hedland harbour region
or in surrounding
waters

Widespread, long-term
impact to population
Extinction within Port
Hedland region or
reduced viability in the
immediate region

decrease in n Local, long-term or widespread, short-term
abundance. widespread, short-term decrease in abundance
decrease in abundance Reduced local population
n No reduction in local viability
population viability No reduction in
Port Hedland region or in
surrounding waters
*relevant to marine turtles
Likelihood Category Description

Almost Certain

5 Very likely to occur on an annual basis or during construction

Likely

4 Likely to occur more than once during the life of the proposed

development

Possible/Occasionally

3 May occur during the life of the proposed development

Unlikely

Not likely to occur within the life of the proposed development

Rare/Improbable

Highly unlikely, but theoretically possible

Consequence category
Negligible | Minor Moderate | Significant | Serious
Almost Certain Low Medium
IS Likely Low Medium
,2 Possible/Occasionally Low Medium Medium
E’ Unlikely Low Low Medium Medium Medium
= Rare/Improbable Low Low Low Medium Medium
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