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Introduction 

W avefield Inseisis proposing to undertake a three-dim ensional(3D) seism ic survey in 
Com m onw ealth w aters offshore ofW estern Australia, approxim ately 74 km north w est ofthe tow n 

ofExm outh. The W arram unga 3D Seism ic Survey (hereafterreferred to asIthe survey') w illrun fora 

period of140 daysfrom M arch 2009 to O ctober2009 overan area of7,416 km 2
. The start and end 

tim es are principally driven by the availability ofthe vessel, the progressofthe preceding surveys, 

and w eatherconditions. A specialised survey vessel, the M V G eow ave Voyager, w illundertake the 

survey. 

The survey is located w elloffshore ofthe Pilbara Coast, northw est W estern Australia, in the Indian 
O cean. The nearest point ofthe m ainland is the eastern side ofthe Exm outh peninsula, 

approxim ately 60 km southeast ofthe southeastern boundary ofthe survey area, and the nearest 

tow n is Exm outh, a further13 km southeast. W avefield Inseis propose to acquire 3D seism ic data 
overan area ofapproxim ately 7,416 km 2. The specific coordinates defining the boundariesofthe 

survey area are given below . 

The seism ic program isscheduled to run for140 days(70 ofw hich are w eatherstandby and 

technicaldow ntim e days) w ithin the period M arch 2009 to O ctober2009. The precise tim ing ofthe 
survey is dependent on both the availability ofthe vesseland w eatherconditions. Seism ic data w ill 

be acquired forapproxim ately 50% ofthe tim e the vesselis at sea, the rem aining tim e w illbe forline 

changes, w eatherstandby and crew changes. During the survey tim e, survey operationsw illbe 

conducted 24 hoursa day. 

M arine seism ic surveys are undertaken to m ap the subsurface geology ofan area and enable 

identification ofpotentialpetroleum reservoirrocks, such as sandstones. The survey w illbe 

conducted w ith a specialised vessel, the M V G eow ave Voyager, using an acoustic source to produce 

acoustic pulses and hydrophone detectorsto record the reflected energy im pulses. 

The acoustic source w illconsist of28 Bolt LL airguns ofup to 4,100 cubic inch capacity, operating 
alternately at approxim ately 9-second intervals. The source generates a pressure w ave pulse that 

travels as a seism ic signaldow n through the geologicallayersw here it is reflected back and recorded 

by hydrophones. M cCauley et al. (2000) undertook experim ents using a 2,678 cubic inch array, and 
found at distancesof1km , 3km and 10km sound exposure levelsw ould be 160 dB re 1Pa2.s, 145 dB 

re 1Pa2.s, and 125 dB re 1Pa2.s respectively. M cCauley also found that these levels vary depending 

on the sound propagation characteristicsofthe area, such as w aterdepth and seabed features, and 
decrease logarithm ically w ith distance from the source (M cCauley, 1994). As the acoustic source for 

the survey w illhave a largerarray, sound exposure levels are expected to be greaterthan those 

recorded by M cCauley. 

The airguns w illbe tow ed at a depth offive to six m etres. The vesselw illm ove slow ly at 
approxim ately 4.5 to 5 knots em itting short pulsed (less than 200 m illiseconds low frequency (m ost 

spectralenergy lessthan 500 H z ) shotsevery nine seconds. A single hydrophone cable stream erw ill 

detect the reflected acoustic signals. The stream erw illbe approxim ately 7500 m long detecting 
6,400 channelsofacoustic reflection data along pre-determ ined survey transects. The direction of 
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the survey linesw illfacilitate data interpretation, taking into account sub surface geologicalfeatures 

such as fault lines. The hydrophone cable stream ers w illtravelapproxim ately seven m etres below 
the sea surface and be controlled by m echanicaldevices called Ibirds'to m aintain the traveldepth, 

and prevent the equipm ent from m aking contact w ith the seabed. 

The survey linesw illbe acquired as a sparse grid, spaced 500 m apart. The average line length is 

approxim ately 83 km and the reflected seism ic data w illbe recorded onboard the vesselon 

m agnetic tape, w hich w illbe processed lateronshore. 

The vesselw illbe required to turn outside ofthe proposed survey areas at the com pletion ofeach 

transect pass, due to the required turning circle ofthe vesselw ith cablesin tow and the need to 

obtain fullseism ic coverage ofthe survey areas. 

M obilisation w illbe from Dam pierPort. O perationalsupply w illoccurfrom Dam pierPort. The vessel 

w illoperate w ith 35-day crew changes via helicopter. H elicoptersupport w illbe provided by Bristow 
H elicopters, based out ofBarrow Island. W avefield Inseis personnel(including contractors) w ill 

adhere to Bristow and Barrow Island'spolicies and procedures during personneltransfer, and 

stringent quarantine procedures w illbe applied due to the M arine Park and M arine M anagem ent 
Area status ofthe island, in orderto avoid introducing environm entalrisks. The m ain concern of 

helicopteruse on Barrow Island is disturbance ofnesting seabird colonies. Helicopteroperations and 

accessto Barrow Island w illobserve the M anagem ent Plan forthe M ontebello/Barrow Islands 

M arine Conservation Reserves2007-2017 (DEC, 2007). 

The specificationsofthe proposed seism ic survey vessel, the M V G eow ave Voyager, are listed in 

Table 4.3 below . At least one support vesselw illprovide port calls and supply deliveriesto the 

seism ic vessel, w ith an additionalsm allervesselused forscouting forpotentialhazards, stream er 
cable m aintenance and m inorlogistics. The support vesselsare likely to be Australian, how ever, if 

foreign vessels are used, W avefield Inseisw illensure that each vesselcom pliesw ith allAustralian 

Q uarantine Inspection Service (AQ IS) requirem ents, including quarantine inspections. 

Due to the relatively long duration ofthe survey, vesselrefuelling isrequired and w illbe perform ed 

at sea on at least tw o occasions. 
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CoordinatesofSurvey 

Boundary coordinates of the Warramunga 3-D  seismic survey area 

Location Point D ecimal Coordinates (WG S 84) 

Latitude Longitude 

W arram unga 3D seism ic survey area. -20.915278 113.084722 

-20.915278 113.834722 

-20.872649 113.834722 

-20.872649 114.023793 

-20.775518 114.023793 

-20.641325 114.15543 

-20.641325 114.501389 

-20.748611 114.501389 

-20.748611 114.645833 

-20.998611 114.549063 

-20.998611 113.918056 

-21.081944 113.918056 

-21.081944 113.905 

-21.252223 113.905 

-21.363889 113.668056 

-21.415278 113.668056 

-21.415278 113.584722 

-21.498611 113.584722 

-21.498611 113.084722 

-20.918056 113.084722 

-20.915278 113.084722 
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Receiving Environm ent 

The survey area is located in a Com m onw ealth m arine area on the northern portion ofAustralia's 

w estern continentalshelf- the northw est shelf. The w aterdepth in the survey area ranges from 
300 m to 1,500 m . The survey area ison the w estern cornerofthe Exm outh Plateau. Beyond the 

w estern edge ofExm outh Plateau is the G ascoyne AbyssalPlain. The seabed is generally devoid of 

sm all-scale featuressuch as reefbuild-ups and narrow canyons. 

Benthic Species 

G eneral 
Due to the entire survey being proposed fordeep w ater(i.e., in w aterdepthsgreaterthan 100 m ), 

the benthic assem blagesin the survey area are expected to com prise predom inantly soft-bottom 

infauna com m unities. H ow ever, inform ation on the deeperw atersofthe northw est shelfand the 

Exm outh Plateau is scant. 

Som e ofthe m ore im portant factors determ ining the diversity and abundance ofspeciesin the 
benthic environm ent are the substrate ofthe ocean floor, the frequency and am plitude ofw ave 

action, and current direction, speed and depth (Living Planet Analysis, 1993). 

Infauna 

G enerally there is low erenergy in deeperw aterthat can disturb sedim ents, w hich are usually finer 
grained sands and siltsw ith varying proportionsofm ud and shellfragm ents. This creates habitats 

suitable forburrow ing organism s, particularly polychaete w orm sand sm allercrustaceans. These 

areas are likely to be colonised by deep-w aterfilterfeeding organism s, such as soft corals, 

gorgonians, bryozoans, hydroids and sponges. 

Coralreefs 

Coralreefs and coral-dom inated benthic com m unitiesare com m on in rocky shallow w aterareas. 

The m ost com m on m orphology ofthese reefs is a fringing form ation adjacent to m ainland rocky 
shoresofem ergent islands. The nearest coralreefsoccuralong the N ingaloo Reeftract, w hich is 

located 50 km to the southeast ofthe survey area and extends approxim ately 300 km further 

southw ard along the N orth W est Cape. The N ingaloo ReefisAustralia'sm ajorfringing reefsystem 
and is m anaged as a M arine Park. Detailed taxonom ic surveyson shallow w atercoralreefs in the 

region typically report high biodiversity and fine-scale habitat com plexity (Berry, 1993 in Heyw ard, et 

al. 2000). Coralspaw ning peaks betw een M arch and Apriland usually occurs7 to 10 nightsafterthe 

fullm oon. 

The w aterdepth w ithin the survey area, 300 m to 1,500 m , precludes any significant habitat for 
coral. Coralreefsgenerally w illnot develop in w aterthat is deeperthan 50 m to 70 m , as reduced 

light availability lim its photosynthesis. 

M arine Fauna 

Tropicalm arine fauna ofnorthw estern Australia hasbeen noted asbeing rem arkably uniform w ith 
the m ajority ofspecieshaving a w ide distribution across the Indo-W est Pacific Region (W ilson and 

Poore, 1987). A coordinate search ofthe EPBC Act protected m atterssearch tool, using the 
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coordinates listed in Table 4.1 plus a 5 km buffer, identified a totalof62 speciesofm arine fauna that 

are protected underthe EPBC Act, including 8 threatened speciesand 11 m igratory species (DEW H A, 

2009a). Furtherinform ation on each m ajorgroup ofm arine fauna is discussed below . 

The proposed survey area is not situated in habitat that is criticalto the survivalofany listed species. 

Sim ilarly there are no listed threatened ecologicalcom m unities, as defined in the EPBC Act, in the 

vicinity ofthe survey area. There are som e listed threatened speciesand listed m igratory species 
that m ay be found w ithin the region ofthe survey area. These species are likely to be transient 

through the perm it area. The proposed survey w illbe planned to avoid cetacean annualm igrations 

paths. 

M arine Reptiles 
The seasoftropicalAustralia support a rich diversity ofsea snake fauna w ith a strong endem ic 

com ponent, and have greaterspecies diversity than any otherregion. O fthe w orld totalof 

approxim ately 55 species, 31 speciesare recorded in tropicalAustralia, and nearly 50% ofthese are 

endem ic (G BRM PA, 2009). In all, 16 species have been recorded on the northw est shelfand 

surrounding regionsw ith anotherseven presum ed to occur. 

Sea snakes are air-breathing reptiles, and m ost have shallow , benthic feeding patterns. O bservations 

indicate that m ost sea snakes are found in depthsrarely exceeding 30 m (Cogger, 1975). Som e 

species are know n to dive deeperthan this, but non-pelagic species seldom , ifever, dive deeper 

than 100 m (Heatw ole and Seym our, 1975). 

The only know n pelagic species isPelamis platurus, w hich inhabits open w aterand is the only 

speciesknow n to feed at the surface. Consequently, they are not restricted to continentalshelvesor 

othershallow w aters(H eatw ole and Seym our, 1975). The m ost com m on foraging strategy em ployed 

by sea snakesis Icrevice foraging', follow ed by Ibottom cruising'(H eatw ole, 1987). 

W hilst sea snakesm ay be present in the seism ic survey area, the w aterdepth and lack ofsuitable 

habitat w ould preclude the m ajority ofspecies. 

A search ofthe DEW H A EPBC Act Database (DEW H A, 2008b) found 13 speciesofsea snake that have 

the potentialto occurw ithin the survey area. The 13 listed speciesofsea snake in the table below 
are w idely distributed and given the w aterdepth and lack ofsuitable habitat, it ishighly unlikely that 

these speciesw illbe im pacted by the survey. The seism ic survey is not likely to have any lasting 

effectsupon any localpopulationsofthese species, and does not involve any process that threatens 

the speciesorany significant populations ofthe species. 
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M arine reptiles of nationalsignificance that may occur in the survey area 

Category Species Common N ame Status 

Sea snake Aipysurus laevis O live Sea snake L 

Disteira kingii Spectacled Sea snake L 

Disteira major O live-headed Sea snake L 

Ephalophis greyi N orth-w estern M angrove Sea snake L 

H ydrophis elegans Elegant Sea snake L 

Pelamis platurus Yellow -bellied Sea snake L 

Emydocephalus annulatus Turtle-headed Sea snake L 

H yophis czeblukovi Fine-spined Sea snake L 

Acalyptophis peronii H orned Sea snake L 

Aipysurus apraefrontalis Short-nosed Sea snake L 

Aipysurus duboisii Dubois'Sea snake L 

Aipysurus eydouxii Spine-tailed Sea snake L 

Astrotia stokesii Stokes'Sea snake L 

M arine turtle Chelonia mydas G reen Turtle V, L 

Dermochelys coriacea Leathery Turtle, Leatherback Turtle E, L 

N atator depressus Flatback Turtle V, L 

Key: V-vulnerable;E-endangered;L-listed.
 

N B: Consistent w ith a conservative approach, the EPBC Act Database search w asperform ed using an additional5 km bufferaround the
 
perim eterofthe proposed survey area.
 

A search ofthe DEW H A EPBC Act Database found three speciesofm arine turtle that have the 

potentialto occurw ithin the survey area - the green turtle, the leatherback (orleathery) turtle and 
the flatback turtle. U nderthe Com m onw ealth EPBC Act the green, leatherback and flatback turtles 

are listed asvulnerable. The green turtle is also listed underthe Bonn Convention. 

The distribution, abundance and activity ofturtlesvary w idely acrossthe northw est shelfand am ong 

the different species. Forexam ple, green turtlesare herbivores and therefore concentrate over 
depths that support benthic plant life (lessthan 20 m deep). In contrast, flatback and leathery turtles 

are know n to feed on m id-w aterplankton and benthic anim als, and can forage in m id-shelfw ater 

depths (up to about 50 m ). The regionalsea turtle population isestim ated to be over49,000 

anim als. 

Turtles are oceanic except at nesting tim e w hen they com e ashore. The nesting season (depending 

on species) occursgenerally from Septem berto M arch (Pendoley, 2005). The tim ing ofthe proposed 

survey overlaps tw o ofthe five m onths in the turtle nesting season, w ith the nearest know n turtle 
rookeries located on the M uiron Islands and the Exm outh Peninsula/N ingaloo Reef(predom inantly 

on the w estern side), approxim ately 65 km and 50 km from the proposed survey area respectively. 

G iven the distance ofthe survey from turtle rookeries, it is unlikely that there w illbe any significant 

im pactsto turtles associated w ith running this survey during the turtle nesting period. Possible 
interactionsm ay occurw ith turtlestransiting through the survey area orforaging forfood w ithin it. 

H ow everit isunlikely such interactions w illsignificantly im pact turtles. M cCauley et al, (2000) 

show ed sea turtlesactively avoid and m ove aw ay from acoustic em issions. Thisavoidance response 
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is likely to preclude them from any im pacts resulting from acoustic em issionsassociated w ith the 

seism ic survey. 

Cetaceans 
Based on a search ofthe DEW H A EPBC Act Database (DEW H A, 2008b), cetaceansofnational 

significance that m ay be encountered w ithin the survey area are listed below . 

Cetaceans of nationalsignificance that may occur in the survey area 

Category Species Common N ame Status 

Cetacean Balaenoptera musculus Blue W hale E, M , C 

Eubalaena australis Southern Right W hale E, M , C 

M egaptera novaeangliae H um pback W hale V, M , C 

Balaenoptera bonaerensis Antarctic M inke W hale, Dark-

shoulderM inke W hale 
M , C 

Balaenoptera edeni Bryde'sW hale M , C 

O rcinus orca KillerW hale M , C 

Physeter macrocephalus Sperm W hale M , C 

Balaenoptera acutorostrata M inke W hale C 

Feresa attenuata Pygm y KillerW hale C 

G lobicephala macrorhynchus Short-finned Pilot W hale C 

Indopacetus pacificus Longm an'sBeaked W hale C 

Peponocephala electra M elon-headed W hale C 

M esoplodon ginkgodens G ingko-toothed Beaked W hale C 

Kogia breviceps Pygmy Sperm W hale C 

Kogia sim us Dw arfSperm W hale C 

Cetaceans of nationalsignificance that may occur in the survey area (cont'd) 

Category Species Common N ame Status 

Cetacean 
(cont'd) 

M esoplodon densirostris Blainville'sBeaked W hale, Dense-

beaked W hale 
C 

Ziphius cavirostris Cuvier'sBeaked W hale, G oose-

beaked W hale 
C 

Pseudorca crassidens False KillerW hale C 

Delphinus delphis Com m on Dolphin C 

Stenella coeruleoalba Striped Dolphin C 

Stenella attenuata Spotted Dolphin C 

Lagenodelphis hosei Fraser'sDolphin C 

Steno bredanensis Rough-toothed Dolphin C 

Stenella longirostris Long-snouted SpinnerDolphin C 

G rampus griseus Risso'sDolphin C 

Tursiops truncatus s.str. Bottlenose Dolphin C 
Key: E-endangered;V-vulnerable;M -m igratory;L-listed;C-Cetacean.
 

N B: Consistent w ith a conservative approach, the EPBC Act Database search w asperform ed using an additional5 km bufferaround the
 
perim eterofthe proposed survey area.
 

Blue w halesare the largest living m am m als, and are listed asan endangered m igratory species under 

the EPBC Act, asw ellas listed on the IU CN red-list ofthreatened species. Blue w halesm ay be 

present in the seism ic survey area during the Australw interasa result ofm igration. Blue w hales 
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have extensive m igration patternsthat are not know n to follow any particularcoastlinesor 

oceanographic features(Bannisteret al., 1996). During sum m erto autum n, true blue w halesfeed 
m ainly, ifnot exclusively, in the Antarctic. There are currently no identified breeding grounds for 

blue w hales in the Southern H em isphere. The tem perate feeding areasoffRottnest Island and in the 

Bonney Coast upw elling region are the only areasso faridentified offthe Australian coast w here 
blue w halesaggregate w ith som e predictability. These areas are 1,175 km south and 3,200 km 

southeast ofthe survey area. N o specific m igration routes have been identified in the Australasian 

region. The likelihood ofencountersw ith blue w hales is extrem ely low . 

Southern right w halesare seasonally present on the Australian coast from about m id-M ay to m id-

N ovem ber, asthey m igrate betw een higherlatitudes and m id latitudes. They are principally found 

around the southern coastline offsouthern W estern Australia and farw est South Australia, betw een 

Perth and Sydney (Bannister, 1979-2000). Sightings in m ore northern w aters are rare. There have 

been som e recordsfrom Exm outh, approxim ately 74 km south east ofthe survey area, how ever, this 
is considered the northern extent ofthis species. M ajorcalving areas are located in W estern 

Australia at DoubtfulIsland Bay and east ofIsraelite Bay, located 1,540 and 1,680 km southeast of 

the survey area (Bannister, 1990). The distribution ofSouthern Right W halesin Australian w aters 
otherthan nearto the coast is unknow n. The likelihood ofencounters w ith southern right w hales is 

low . 

The hum pback w hale is listed as a vulnerable m igratory species underthe EPBC Act and isknow n to 

m igrate betw een the Antarctic w atersand the Kim berly region ofW estern Australia. The peak ofthe 
northerly m igration occursaround m id June to late July, w hile the southerly return m igration peaks 

around late August to early Septem ber, w ith a peak ofcow and calfpairsoccurring in early to m id 

O ctober(DoIR, 2003). The m igratory w hale route, w here m ost w hales are observed, occursin deep 
w aters, passing to the w est and north ofSerrurierIsland, w estw ard ofBarrow Island and north of 

the M ontebello Islands (W oodside, 2002). H um pback w hales com plete the northern m igration in the 

Cam den Sound area ofthe W est Kim berley, approxim ately 700 km northeast ofthe seism ic survey 
area. The Exm outh G ulf, 50 km southeast ofthe survey area, is a know n resting area forcalves(DoIR, 

2003). H um pback w halestend to m igrate in w aterdepths of20 m to 500 m w ith the m ajority of 

w halesw ithin the 50 m to 200 m isobaths based on DEW H A w hale sighting reports overrecent years 
(see Figure 1.1 w aterdepth). The survey area is located in w aterdepthsbetw een 300 m to 1,500 m , 

and w illbe conducted over140 days betw een M arch and O ctober2009, w ith the second halfofthe 

survey (June to O ctober) coinciding w ith the hum pback w hale m igratory period and the eastern, 

shallow erportion ofthe survey area overlapping the m ain m igratory routes. To avoid interaction 
w ith the m igrating w hales, the survey program w illbe scheduled such that allseism ic w ork on the 

shallow er, eastern portion ofthe survey area is conducted outside ofknow n hum pback w hale 

m igration periods (June through to O ctober). During the hum pback w hale m igration period, survey 

w ork w illbe concentrated to the w estern portion ofthe survey area. 

Sperm w hales, w hile not listed asthreatened in the EPBC protected m atters search, are found in 

offshore pelagic w aters. Sperm w haleshave been recorded from allAustralian states (Bannisteret 

al., 1996);how ever, the key localitiesforthe sperm w hale are betw een Cape Leeuw in and 
Esperance, W estern Australia, close to edge ofcontinentalshelf(averaging 20 to 30 nauticalm iles 

offshore), south-w est ofKangaroo Island, South Australia, offthe Tasm anian w est and south coasts, 

offN ew South W ales, including W ollongong, and offStradbroke Island, Q ueensland (Bannisteret al., 
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1996). The closest ofthese areas, Cape Leeuw in, is1,400 km south ofthe survey area. Individual 

sperm w halesm ay be present transiting through the survey area due to theirpreference for 

continentalshelfdrop offsand deeperw aterhabitats. 

Both the Antarctic m inke w hale and killerw hale have w orldw ide distributions. Both species 

undertake extensive m igrations betw een cold w aterfeeding grounds and w arm erw aterbreeding 

grounds, how ever, are lesspredictable than m ost otherw hale speciesand possibly do not m igrate 
as farinto w arm w aters assom e ofthe know n true m igrants. Both ofthese species have a greater 

preference forcoolerw aters (M W R, 2007). 

U nlike the otherlisted species, the Bryde'sw hale ism ore cosm opolitan in nature and is distributed 

w idely throughout tropicaland subtropicalw aters preferring the w arm erw atersto polarw aters. 
The Bryde'sw hale diet consistsm ostly offish and consequently they are m ore often sighted in 

shallow erw aters(W DCS, 2007). 

W avefield Inseishas com m itted to the im plem entation ofm anagem ent m easures forvessels 

conducting seism ic surveysin Australian w atersas specified in EPBC Act Policy Statem ent 2.1 -

interaction betw een offshore seism ic exploration and w hales (Appendix 1). These require: 

•	 Soft start proceduresand signalsbetw een seism ic lines (allacquisition sequencesto com m ence w ith a 
seriesofshots w ith gradually increasing sound intensitiesto w arn and allow tim e forw ildlife to m ove 
aw ay). 

•	 Daylight observation by a trained observer(m arine m am m alobserver(M M O )). 

•	 An adaptive m anagem ent fram ew ork requiring survey m odification orpostponem ent based on observed 
cetacean behavioursand/orm inim um distance triggers. 

•	 Recording ofw hale sightings. 

Seabirds 
Avifauna ofthe survey area w illcom prise seabirds w ith the nearest significant nesting areasto the 

survey area located on the M uiron Islands and at Barrow and M ontebello Islandsapproxim ately 
65 km southeast and 70 km east ofthe survey area respectively. The seabird assem blage ofthe 

M ontebello/Barrow islandsregion com prisesat least 67 species, including 25 species ofm igratory 

shorebirds and 20 resident shorebirds (DEC, 2007). 

The foraging range ofseabirds is uncertain how everit has been reported that the preferred feeding 

range ofthe w edge-tailed shearw aters is40 km to 120 km from the nesting colonies on m id-shelf 
islands such as the M ontebello-Low endal-Barrow group (Astron Environm entalPty Ltd, 1997 in 

H eyw ard, et al. 2000). 

A significant num berofm igratory birds that pass through the northw est shelfregion are listed on 

one orboth ofthe China Australia M igratory Bird Agreem ent (CAM BA) and Japan Australia M igratory 

Bird Agreem ent (JAM BA). 

A search ofthe EPBC Act protected m atterssearch toolidentified tw o threatened bird speciesthat 

m ay overfly the survey area - the endangered Southern G iant-Petrel(M acronectes gioganteus) and 

the vulnerable Soft-plum aged Petrel(Pterodroma mollis). The Southern G iant-Petrelis a m igratory 

species. The proposed survey isunlikely to im pact on avian species forthe follow ing reasons: 

11 



  

                  

      

                  

  

   

 

               

               

                

                 

            

    

 

                  

                  

  

         

         

            

 

 

         

           

            

            

             

             

     

  

                   

                

      

                   

           

 

 

 

  

  

  

     

 

          

•	 The distance ofthe survey from nesting sitesand feeding grounds(nearest nesting site, the M uiron Islands, 
isapproxim ately 65 km aw ay). 

•	 The nature ofthe w ork proposed (slow m oving vesseltow ing a large stream erthat w illnot incidentally 
snare birds). 

Fishes and Invertebrates 

G eneral 
In general, the fishesoffshore ofnorthw estern Australia are typicalofthe Indo-Pacific region. The 
seas encom passing northern Australia and the tropicsare inhabited by a diverse assem blage offish 

species(Allen, 1997). O fficialcountsare lacking, but an estim ated 4,000 speciesoccurin the region, 

orabout 30% ofthe w orld's totalm arine fishes (Allen, 1997). The dom inant groups across this region 
usually include such fam ilies as gobies, w rasses, dam selfishes, gropers, m oray eels, cardinalfishes, 

and surgeonfishes(Allen, 1997). 

Invertebrates 

The m ajorgroupsofinvertebratesthat are likely to be present are show n in the table below (Kailola 
et al, 1993). H ow everthe m ajority ofspecies listed are located in m uch shallow erw aters east ofthe 

survey area. 

Invertebrates likely to be found near the survey area 

Species Common N ame Spaw ning Period H abitat D epth Range (m) 

Photololigo sp Inshore squid Allyear N eritic, O ceanic lessthan 300 

Sepioteuthis 
lessoniana 

N orthern calam ari Allyear N eritic, O ceanic lessthan 300 

Penaeus esculentus Tigerpraw n Allyear N eritic, Reefs 0 to 200 

H aliporoides sibogae Royalred praw n Sum m erto w inter O ceanic greaterthan 230 

Penaeus monodon G iant tigerpraw n Spring and autum n N eritic lessthan 110 

Panulirus cygnus W estern rock lobster W interto sum m er N eritic, Reefs 1 to 200 

Panulirus ornatus O rnate rock lobster Spring to autum n N eritic, Reefs 1 to 200 
Source: (Kailola et al, 1993). 

O ceanic Fishes 

The m ajorgroupsofoceanic fishes likely to be found nearthe survey area are show n in the table 
below (Kailola et al, 1993). H ow everthe m ajority ofspecies listed are located in m uch shallow er 

w aterseast ofthe perm it areas. 

A search ofthe DEW H A EPBC Act Database did not identify any fishesasthere isno suitable habitat 

in the deeperw atersw here the seism ic survey w illtake place. 

O ceanic fishes 

Common N ame 
(species #) 

Spaw ning Period H abitat D epth Range 
(m) 

Dusky and bronze w halers Sum m er N eritic, oceanic 0 to 400 

12 



  

            

           

        

 

 

         

      

          

        

       

        

     

       

         

           

           

        

       

           

  

  

  

     

 

           

         

         

        

 

 

        

               

   

                     

             

         

                

                  

             

                  

  

               

               

               

                 

               

Dories(2) Sum m er- w inter(S) N eritic, oceanic 5 to 800 (S) 

O reos(4) W inter- spring (S) O ceanic 200 to 1600 (S) 

Sea m ullet Autum n - w inter(L) N eritic, freshw ater, 
estuarine 

U nknow n 

Skipjack tuna Allyear N eritic, oceanic 0 to 260 

Albacore Sum m er O ceanic 50 to 500 

Yellow fin tuna Allyear(L) N eritic, oceanic 0 to 250 

Southern bluefin tuna Spring - sum m er O ceanic U nknow n 

Bigeye tuna Sum m er O ceanic 150 to 250 

Black m arlin Spring - sum m er N eritic, oceanic U nknow n 

Blue m arlin Sum m er O ceanic U nknow n 

Striped M arlin Spring - sum m er O ceanic U nknow n 

Broadbillsw ordfish Spring - sum m er O ceanic lessthan 600 

Coraltrout (3) Spring - sum m er N eritic, reefs 0 to 100 

Rock cod (3) Allyear Estuarine, neritic, reefs 2 to 200 

W estralian jew fish Sum m er N eritic, reefs 20 to 200 

M ackerel(4) Variable N eritic 0 to 100 

Sea perch (3) Spring - autum n N eritic, reefs 5 to 180 

O ceanic fishes 

Common N ame 
(species #) 

Spaw ning Period H abitat D epth Range 
(m) 

Tropicalsnappers(2) Spring - sum m er(L) N eritic 40 to 200 

Em perors(4) Variable (L,S) N eritic, reefs 2 to 90 

Snapper W inter- sum m er(L) N eritic, reefs 1 to 200 

Sea m ullet Autum n - w inter(L) N eritic, freshw ater, 
estuarine 

U nknow n 

TropicalSharks(2) Sum m er N eritic lessthan 150 

KEY: S = variation betw een speciesis know n, L = variation betw een localitiesisknow n. 

Whale Sharks 
W hale sharks are the largest living fish and can reach a length of12 m . They feed on a w ide variety 

ofplanktonic and nektonic prey, including sm allcrustaceans, sm allschooling fishes, and occasionally 

on tuna and squid (Last and Stevens, 1994). 

W hale sharks occurw orldw ide in tropicaland tem perate seas, nearthe coast and in the open 

oceans. They preferw atersw ith sea tem peraturesin the 21-25 °C range, in the vicinity ofcold w ater 

upw ellings, w hich provide favourable conditions forthe w hale sharks'prey. Theirm ovem ents are 
thought to be related to localproductivity and are often related to schoolsofpelagic fish (Last and 

Stevens, 1994). 

W hale sharks are highly m igratory and sm allaggregationsoccurnearthe coast ofcentralW estern 

Australia each autum n, particularly offN ingaloo Reefin M arch and April(Last and Stevens, 1994; 
Clark, 1992). Theiroccurrence at this tim e coincidesw ith the coralm ass spaw ning period, w hen 

there isan abundance offood (krill, planktonic larvae and schoolsofsm allfish) in the w aters 

adjacent to the reef. The survey area is approxim ately 50 km northw est ofN ingaloo Reef. 

13 



  

                

                

               

        

W hile a search ofthe DEW H A EPBC Act Database did not identify thisspecies, individuals m ay 

potentially occurw ithin the survey area. W hale sharks are listed asvulnerable underthe EPBC Act. 
Should w hale sharks be spotted the vesselw illexercise the sam e avoidance procedures as for 

w hales asperthe DEW H A cetacean guidelines (DEW HA, 2008a). 
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Environm entalHazard and Controls 

Risk assessment and proposed management measures 

Source of Risk D escription of 
PotentialImpacts on 

the Environment 

Proposed M anagement M easures (see Table 8.1 reference for responsibility) Conse�uence 
Severity Rating 

Likelihood� 
Fre�uency 

Risk Level 

R1. Physical 
presence of 
vessel-

interference w ith 
otherusers 
activities 

Potentialsocialim pact 
on otheruserse.g. 
trailing gearcollision, 
dam age to fishing gear, 
etc. 

• Advise Com m onw ealth Fisheries Industry ofexpected tim ing, and location ofsurvey 
operations. Com m onw ealth Fisheries Association w illinturn notify relevant com m ercial 
fishers, asw illW avefield Inseis(8.4.1.7). 

• Advise AM SA ofexpected tim ing and location ofsurvey operations. AM SA w illinturn 
notify allm arinersthat a 5 km safety zone around the survey vesselexists(8.4.1.7). 

• Recoverany lost stream ersectionsifpracticable (8.4.1.8). The recovery ofstream ers 
w illnot be practicable underthe follow ing circum stances: 

- During periodsofinclem ent w eatherand/orpoorvisibility. 

- Ifhandling system sfailorifvesselpow erislost. 

• Pressure-initiated buoyancy devicesfitted to the stream ersw illfacilitate the recovery of 
lost stream ers. 

• W avefield Iseisw illcom m unicate w ith operatorsofpetroleum facilities surrounding the 
survey area throughout survey operations notifying them ofsurvey activitiesand giving 
them the opportunity to alert W avefield Inseisofany activitiesthey m ay be undertaking 
in the area. 

3 D M oderate 

R2. Physical Potentialoiling ofsea • Ship Collision Avoidance/G rounding Proceduresin Place (8.4.1.10). 3 E M oderate 
presence of birds, fish tainting, • O ilspillcontingency and Em ergency Response Plansin place (8.4.4.6). 
vessel- collision shoreline pollution, • Crew aw arenessand exercisesin oilspill/em ergency response (8.4.4.3;8.4.4.7). 
orgrounding disruption offishing 
leading to large activities. 

• Reporting ofspills greaterthan80L (8.4.4.8). 

oilspill • Incident investigation & m onitoring requirem ents(8.4.4.1;8.4.4.4). 

R3. Q uarantine Potentialto Introduce • Priorto departure from Singapore check AQ IS requirem entshave been m et including 3 D M oderate 
failure - ballast exotic m arine pests and anti-fouling certification (8.4.1.12). 
w aterand hull and/ordiseases. • Check and m aintain ballast w aterrecordson vessel. 
bio-fouling • Ensure new equipm ent hascleared AQ IS quarantine inspections. 
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       Risk assessment and proposed management measures (cont'd)
 

Source of Risk D escription of 
PotentialImpacts on 

the Environment 

Proposed M anagement M easures (see Table 8.1 reference for responsibility) Conse�uence 
Severity Rating 

Likelihood� 
Fre�uency 

Risk Level 

R4. Chem ical 
storage failure 

Toxic effectson m arine 
life including fish, 
plankton, benthos, 
m arine m am m alsand 
turtles. 

• Secure containm ent areasforoils and chem icals(8.4.2.6 and 8.4.2.13). 

• Focuson chem icalstorage aspart ofW avefield Inseism arine audit. 

• U se ofappropriate m aterials, e.g., absorbents, forcleanup (8.4.4.5). 

• U se ofdrip traysw hilst decanting (8.4.4.2). 

• Cleanup ofspillsassoon aspracticable(8.4.4.10). Allattem ptsw illbe m ade to clean up 
spilsim m ediately, how everthis m ay not be practicable underthe follow ing 
circum stances: 

- During periodsofinclem ent w eatherand /orpoorvisibility. 

- Ifhandling system sfailorifvesselpow erislost. 

- During periodsofpoor/restricted vesselm anoeuvrability. 

3 E M oderate 

R5. W aste Increased nutrient • Com pliance w ith M ARPO L and alllaw sand regulations. (8.4.1.1;8.4.2.1). 2 D Low 
Stream s - poor availability, increased • W astesthat cannot be disposed ofat sea (asperM ARPO L requirem ents) w ill'be 
disposalofw aste BO D, potentialtoxic segregated labelled and stored in secure areaspriorto rem ovalto the shore for 
(including sew age effectson m arine life. appropriate disposal(8.4.2.6;8.4.2.3;8.4.2.2;8.4.2.4). 
and food scraps • Personnelw illbe trained to ensure com pliance w ith the w aste m anagem ent 
discharge) requirem ents(8.4.2.10). 

• Treated effluent and food scraps to be disposed in accordance w ith M ARPO L (8.4.1.1). 

• Dry w aste w illbe m anaged to prevent contam ination ofthe sea, e.g. skipscovered. 
(8.4.2.5). 

• W astesdisposed to approved sitesonshore (8.4.2.7). 

• M inim ize quantitiesofw aste generated (8.4.2.8). 

• Bilge w aterdischarged via oily-w aterseparator(8.4.2.11). 

• O ily w aterseparatorw illbe inspected on W avefield Inseisaudit (8.4.2.11). 

16 



 

  

       

     

   

  

    

  

 

 

  

  

  

 

 

 

   

  

             

          

            

                 

           

             

 

             

     

             

              

 

      

          

   

 

Risk assessment and proposed management measures (cont'd)
 

Source of Risk D escription of 
PotentialImpacts on 

the Environment 

Proposed M anagement M easures Conse�uence 
Severity Rating 

Likelihood� 
Fre�uency 

Risk Level 

R6. Seism ic 
acquisition -
acoustic 
disturbance 

Acoustic disturbance to 
m arine fauna. 

• Com ply w ith EPBC Act Policy Statem ent 2.1 - Interaction betw een offshore seism ic 
exploration and w halesstandard m anagem ent procedures(8.4.1.3) and Appendix 1. 

• Crew m em berstrained and experienced in w hale observation, distance estim ation and 
reporting w illbe on deck at alltim esw hile the seism ic recording isbeing carried out. All 
w hale sightingsw illbe recorded w ithin the DEW H A 'Cetacean SightingsApplication 
softw are, and reported, on com pletion ofthe survey, to DEW H A (8.4.1.3) and Appendix 
1. 

• The survey ism ostly outside m ain hum pback w hale m igration season, and know n 
breeding areas(see Section 4). 

• During know n hum pback m igration periods(June to O ctober) survey activity w illbe 
concentrated in the w estern portion ofthe survey area aw ay from the know n m igration 
routes. 

• Consultation w ith fishing industry (8.4.1.7). 

• Distance ofperm it from sensitive habitat (see Section 4). 

1 C Low 
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Risk assessment and proposed management measures (cont'd)
 

Source of Risk D escription of 
PotentialImpacts on 

the Environment 

Proposed M anagement M easures Conse�uence 
Severity Rating 

Likelihood� 
Fre�uency 

Risk Level 

R7. O perational 
handling failure 
ofhazardous 
m aterials 

Toxic effectson m arine 
life including fish, 
plankton, benthos, 
m arine m am m alsand 
turtlesifinadvertently 
released to sea. 

• Areasforstorage and use ofchem icalsand dangerousliquidsto be contained (8.4.2.3). 

• M SDS'savailable forallhazardousm aterials'(8.4.2.9). 

• Appropriate m aterialsto be used in the event ofa spilleg absorbents(8.4.4.9). 

• Training ofpersonnelin safe handling procedures(8.4.2.10). 

• W avefield Inseisw illadopt the follow ing proceduresto m inim ise the potentialfor 
spillage during vessel-to-vesselfueltransfer: 

- A stand-by observerw illbe present forthe entire fueltransferprocedure. 

- Refuelling w illonly be conducted in daylight hoursand in an acceptable sea state. 

- H osesused forfueltransferw illhave Idry-break'coupling fittings. 

- Priorto fueltransfer, the skipperofthe vesselto be refuelled (the survey vessel) and 
the skipperofthe refuelling vesselm ust both agree that refuelling can go ahead. 

• Cleanup ofoilorfuelspillsas soon aspracticable. Allattem ptsw illbe m ade to clean up 
spillsim m ediately. 

• Chem icalstorage and handling to be a focusarea ofthe W avefield Inseism arine audit. 

3 E M oderate 

R8. Dam age to 
vesseldue to 
cyclone resulting 
in spillof 
hydrocarbonsor 
otherhazardous 
substances. 

Toxic effectson m arine 
life including fish, 
plankton, benthos, 
m arine m am m alsand 
turtlesifinadvertently 
released to sea. 

• Party Chiefand the m asterofthe vesselw illobtain at least daily w eatherreports, m ore 
frequently ifa cyclone w arning hasbeen issued. 

• Seism ic vesselw illundertake allrequired cyclone avoidance procedures, m aintaining a 
distance ofat least 400 km from the cyclone. 

• In the priorto the onset ofheavy w eather, allchem icaland hazardousgoodsstorage 
areasw illbe inspected to ensure that allcontainersare properly stow ed. 

3 E M oderate 
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M anagem ent Approach 

The prim ary goalsofthe im plem entation strategy are to direct, review and m anage the 

operations so that environm entaleffects and risks are continually reduced to aslow as 
reasonably practical, perform ance objectivesand standards are m et forthe duration ofthe 

activity, and no reportable incidents occur. 

The key responsibilities forEnvironm entalM anagem ent are asfollow s: 

•	 The W avefield InseisM anaging Directorisresponsible and accountable to the 
W avefield InseisBoard forensuring that appropriate resources are allocated to m eet 
W avefield InseisH ealth, Safety, Security and Environm entalProtection Policy 
requirem ents;and establishing and regularly review ing the policy (see Section 2). 

•	 The Party Chiefisresponsible and accountable forim plem enting the H ealth, Safety, 
Security and Environm entalProtection Policy w ithin the operationalarea, through 
application ofthe Environm ent Plan. 

•	 The M V G eow averVoyagerM asterand Party Chiefare responsible forim plem enting 
this plan. 

•	 The M V G eow averVoyagerM aster, Party Chiefand M arine M am m alO bserverare 
responsible forim plem enting the Cetacean G uidelines. 

•	 Allproject personnelincluding W avefield Inseispersonneland third party contractors 
are responsible and accountable to adhering to the Environm entalPolicy and this 
Environm entalPlan in alltasks that they undertake. 

Responsibilities and accountabilities foreach position w ithin the Com pany are 

docum ented to avoid confusion overresponsibilitiesand accountabilities. 

This EP is a controlled docum ent and m ay be revised from tim e to tim e priorto the start of, 

oreven during, data acquisition. A distribution list ensures that allpersonnelw ho have 
responsibilities do have access to the necessary inform ation to ensure com pliance w ith the 

EP. 
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Consultation 

W avefield Inseishasinitiated an ongoing stakeholderconsultation program aspart ofitsplanning forthe proposed survey. The program com m enced in 

O ctober2008 and isplanned to continue forthe duration ofthe proposed survey. 

Wavefield Inseis'stakeholder consultation program 

D ate Stakeholder G roup Contact Issue Action O ngoing Consultation 

21/11/2008 Australian Fisheries M elissa Brow n and Peter Inform ing relevant com m ercial O verview ofplanned survey Yes. AFM A w illbe inform ed ofany 

M anagem ent Authority N eave fisheriesofproposed survey activity sent to AFM A changes to the planned survey 

(AFM A). area and tim ing ofsurvey activity. 

21/11/2008 Australian Custom Service N ot specified. Inform ing borderpatrolof O verview ofplanned survey Yes. Australian Custom Service 

- BorderPatrol. proposed survey area and activity sent to Australian Custom (BorderPatrol) w illbe inform ed of 

tim ing ofsurvey. Service (BorderPatrol). any changesto the planned survey 

activity. 

21/11/2008 Com m onw ealth Fisheries PeterFranklin. Inform ing relevant com m ercial O verview ofplanned survey Yes. Com m onw ealth Fisheries 

Association. fisheriesofproposed survey 

area and tim ing ofsurvey. 

activity sent to Com m onw ealth 

FisheriesAssociation. 

Association w illbe inform ed ofany 

changes to the planned survey 

activity. 

21/11/2008 Australian Custom M ark Bailey. Inform ing Australian Custom s O verview ofplanned survey Yes. Australian Custom Service w illbe 

Service. ofproposed survey area and activity sent to Australian Custom inform ed ofany changesto the 

tim ing ofsurvey. Service. planned survey activity. 

21/11/2008 N ew fish. S. Valentine. Inform ing AustralFisheriesPty O verview ofplanned survey Yes. AustralFisheriesPty Ltd w illbe 

Ltd ofproposed survey area activity sent to AustralFisheries inform ed ofany changesto the 

and tim ing ofsurvey. Pty Ltd. planned survey activity. 

21/11/2008 RoyalAustralian AirForce N ot Specified. Inform ing RAAF ofproposed Em ailsent to RAAF to inform Yes. RAAF w illbe inform ed ofany 

(RAAF). survey area and tim ing of RAAF ofproposed survey changes to the planned survey 
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survey. operations. activity. 

21/11/2008 W estern Australian 

Seafoods. 

N ot Specified. Inform ing localcom m ercial 

fishersofproposed survey area 

and tim ing ofsurvey. 

O verview ofplanned survey 

activity sent to W A seafoods. 

N o. 

21/11/2008 W estern Australian 

Fisheriesindustry Council 

(W AFIC). 

N ot Specified Inform ing localcom m ercial 

fishersofproposed survey area 

and tim ing ofsurvey. 

O verview ofplanned survey 

activity sent to W AFIC. 

Yes. W AFIC w illbe inform ed ofany 

changes to the planned survey 

activity. 

O ne ofthe prim ary aim softhisconsultation program isto m itigate any potentialim pactsassociated w ith the presence ofthe survey operation -

interference w ith otherusersactivitiesand collision orgrounding leading to large oilspill. 
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Contact Details:
 

Contact: Tim Spencer 

Position: RegionalM arketing and Sales M anager, Asia Pacific 
Phone: +61 8 9214 3829 

Fax: +61 8 9481 3177 

Em ail: tim .spencer@ w avefield-inseis.com 
Address: Forrest Centre, Level29, 221 St G eorgesTce, Perth W A 6000, Australia 
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