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SUMMARY

Ocean Envimnmentalwasengaged by Eden Resort Hotel Pty Itd to prepare responses to
agency submissionsrelating to aquatic ecology forthe proposed developmentofa marna
atCattle Bay, Eden, New South Wales.
This doc ument o utline s re sponse s to submissions from the following agencies:

1. NSW Office of Envimnment and Hertage

2. NSW Enviro nme nt Pro te ¢ tion Autho rity

3. NSW Department of Primary Ind ustrie s (Fishe rie s)
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1. RESPONSE TO NSW OFFICE OF ENVIRONMENT AND HERITAGE

There are no diagrams showing the location of the floating boom noris it discussed in terms

of entanglement risk formarine fauna.

Foating boomsused to contain any spills would only be deployed temporarnly in the case of
a spilage incident from smallcraft. Whennotdeployed, these floating boomswould be
stored onland oron the floating marina. The floating boom proposed forthe marna wil
typically have a floating surface struc ture with a short curtain undeme ath the surface
(around 600 mm depth to contain contaminants (oils) which are atthe surface). Thisdepth is
similarto the draft of the marna pontoons). The boomshave no otherdrwp lines/ hanging
lines/ anchorsbelow thissurface curtain. A typicalfloating boom used forspillcontamment
is shown in Figure 1.1. Note thatthisboom ismuch largerin size than one which would be
required to contain a bilge waterpump out spill from smallcraft at the marina.

Given that the floating boom would only be deployed temporarily in response to an
incident, thatit would be within orimmediately adjacentto the marina (areasin which isit
unlikely thatlarge marine fauna would occurregulady) thatthe boom only hasa very
shallow draft, that there are no hanging linesbelow the shallow curtain and that when
deployed there would be multiple personnelonsite to watch formarine mammalsand other
fauna, the riskofentanglementisconsidered to be very low. Fmarne mammalsorturtles
happened to be presentin the immediate area atthe time ofthe spil,l deployment ofthe
boom could be delayed untilthey had left the immediate area. Furthermore, the risks to
marine fauna (including mammals, birds, reptiles and fish) and habitats from not containing
spillsare considered to be much more significant than the low riskofentanglement from the
temporary struc ture.

Figure 1.1 Typicalspillcontainmentboom.

Source: http://www.nauticexpo.com/prod/empteezy/pollution-contrwl-booms-floating-
mflatable-34428-252943 . html
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Section 6.5.1 Inpacton Swing Mooring Access: The relocation of the cumrent swing mooring
access hasnotbeen discussed in terms ofthe increased area which willno longerbe

available to marine mammals orincrease the area where entanglementis a risk.
Mooring Relocation

Fnalplansforthe relocation ofthe swing moorings ¢ urre ntly within the footprint of the
proposed marna development wilnotbe available until furtherdisc ussion with Roads and
Maritime Services (RMS). Figure 1.2isa constraints and opportunities plan provided by Royal
Haskoning DHV which showsthe proposed location ofthe Cattle Bay Marna (left) and the
Port of Eden Marna (right) and the location ofallc urrent swing mooringsin Snug Cove
(denoted by orange circles, supplied by RMS). There are c urre ntly 48 swing moorngs
located in Snug Cove and itisestimated that around 25 ofthese would need to be
relocated to accommodate the proposed Cattle Bay Marina (allstages). It should be noted
that it is very unlikely that both the Cattle Bay Marna and Port of Eden Marina would be
developed to theirfullpotentialasthere isnotthe demand.
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Figure 1.2 Iocation of swing moorings in Snug Cove and the proposed Cattle Bay Marina
and Port of Eden Marina footprints (Source: Royal Haskoning DHV).

There are only two locations along the northem shore of Twofold Bay where swing moorings
curnrently exist and that provide realistic optionsforrelocations. These are Snug Cove and
Quarantine Bay. Snug Cove isclose to the Eden township and receivesa levelofprotection
from ocean stormsby the Eden Breakwater. Quarantine Bay, which wascreated asa safe
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recreationalboating haven by the NSW Govemment in the 1970s/ 1980s,isprotected from
oceanstormsbya breakwaterand also hasample parking. There are no othersimilady
protected baysbetween Snug Cove and Quarantine Bay and it is unlkely thatrelocated
swing moorings would be placed anywhere else between them due to the levelofexposure
and distance from infra struc ture .

The mostlikely scenario wilbe relocation ofsome selected mooringsto nearby areasin Snug
Cove,possible involving a denseramangement (e.g. fore and aft moorings); complete
removalofany cumently vacant moorings and moorngs from those who transferto marina
berths;and movementofsome people to moorngsin Quarantine Bay. Some relocation
could be defemred untillaterstagesofthe marina development. Forfurtherdetailplease
referto the proposed Mooring Relocation Strategy (RoyalHaskoning DHV 2015).

Inpacton Marnne Mammals

The risk to marne mammals from swing mooringsrelates mainly to the chance ofanimals
becoming entangled in moorng linesand / orfloating surface lines. Thisis more likely to
occurto ‘curious’ speciessuch assealsthancetacean species(dolphinsand whales). Seals
have been shown to re gulady utilise the areas within Snug Cove, especially around the Eden
Breakwater. Dolphinsare also known to feed in the area (especially off Cocora Beach). The
likelhood of whales entering Snug Cove itselfand becoming entangled in mooring linesis
much lower, with most whalesbeing observed in the middle and outersectors of Twofold
Bay and immediate coastalareas(referto data in Marine MammalRisk Profile Report,
Ocean Envionmental 2014).

Asthere willlkely be an overallreduction in the actualnumberofswing moorngsin Snug
Cove compared to the current number, the overallrisk of entanglement in mooring lines wil
also be reduced. However, while any relocated mooringswilprobably be placed in very
similarloc ations to theirpresent positions, these areas willstillbecome slightly higherrisk zone s
forentanglement. Considering the regularty with which animalssuch assealsand dolphins
are seen amongst moorings, entanglementin moorng linesisconsidered to be rare. Other
NSW bayssuch as Port Stephens, which supportlarge resident populations ofIndo-Pac ific
Bottlenose dolphins (OEH 2011), have high numbersof swing mooringsin numemwusbaysand
mlets and a numberoflarge marinas (including Soldiers Point Marna, The Anchorage and
D’Albora Marina) compared to Twofold Bay. Boatsappmwaching swing moorngswillbe
doing so atvery low speedsso the riskofvesselstrike isalso low.

kisnotthoughtthatrelocation of swing moorings will re sult in new mooring areasbecoming
unavailable to marine mammals. Eiscommon to see fursealsand dolphinsin Snug Bay,

inc luding around swing moorngsand boats,and itisexpected thatthey would stilloccur
following mooring relocation. During the hydrographic survey sealswere recorded amongst
the mooringsin Quarantine Bay and Snug Cove. kismore likely that waters within the
proposed marna struc ture itself wilbe avoided by these species.
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The removal/ relocation oftraditionalmoorings from Snug Cove, which have been shown to
scourthe seabed and eliminate localised areasofseagrassin Cattle Bay (referto
Hydrmogrmaphic Mapping and Marine MammalRisk Profile Report, Ocean Envimnmental2014)
will, overtime, re sult in the enhancement ofbenthic habitatin Snug Cove. Aftermooring
removalitispossible thatthe seafloorin these areaswillslowly become recolonised with
localseagrassspecies(Rasheed 2004) providing important nursery areas forsmall fishes and
foraging areasforlargermarine fauna such asmammals, tutltsand birds. Any new
mooringsdeployed would be Seagrass Friendly Moorings. These mooringsenable vessels to
be moored withoutdamaging the seabed. The system uses a single point screwed into
place (the mooring post) asthe anchorpoint. Attached to the moorng post, just below the
sea bed,isa setofload spreadersto stabilize the post. Ashockabsorberisattached to the
swivelhead and a hawserrope run from the shockabsorberto a suface buoy. The lackofa
heavychain dragging on the seabed preventsdamage to the subtidalhabitat. Further
information and picturesofthese mooringscanbe found at:
http://www.seagrassmoornng.com.au/index.html

Referto furtherinformation in the Mooring Reloc ation Strate gy (Royal Haskoning DHV 2015).

Appendix 1: The direct and indirectimpacts on flora and fauna cannotbe assessed because
there has notbeen adequate survey undertaken. The location and extent of the seagrass
beds has notbeen mapped. Specific analysis of the use of Cattle Bay by migratory waders or
threatened shore birds has notbeen done. The location ofthreatened marine fauna and their
use ofthe Cattle Bay area as well as the use of Cattle Bay by migratory marine fauna has

also notbeen assessed. These issues are discussed furtherin the comments below.

Responsesto these issues are included within the ensuing se c tions.

Appendix 5: Aquatic Ecology Assessment

Executive Summary: There has been no bird survey orusage study of the site. The rest of the
Aquatic Ecology Assessmentdoes notdescribe impacts otherthan to say thatlights may be
a problem but there is no way of quantifying this in relation to the size of the population.

There have been no targeted bird usage surveys undertaken forthe site, however, itisnot
expected thatthe marna development wil have any significantimpactson marne or
migratory birds with the potentialto occurin the area so thisisnotconsidered necessary.

Threatened and protected marine and migratory marine bid speciesare listed in the
Threatened Species Conservation Act (TSC Act) 1995 and Environme nt Pro tec tion and
Biodiversity Conservation Act (EPBC Act) 1999 searchesprovided in Appendix 2 ofthe Cattle
Bay Marina Aquatic Ecology Assessment (Marne Pollution Research May 2013). They are also
addressed in the various envimnmentalstudies and impact assessments which thisreport
referenced in its literature review. thasbeen stated that Cattle Bay aquatic habitatsdo not
support permanent populationsofany bird speciesbutitisexpected thatindividualsmay
utilise the resourcesofthe bayon occasion. Little penguins, plusa variety of sea birds and
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fishing birds, are expected to utilise the bay forfeeding, with fishing birds ro o sting on shores
and otherartific ial struc ture s.

The Office of Envimnment and Heritage (OEH) hasnoted (in an email, February 2015) that
the following marine and migratory bird specieshave been observed within Twofold Bay
overthe last 20 years: Wandering Albatross, Shy Albatross, Black-browed Alb atro ss, Fle sh-
footed Shearwater, Northem Giant Petrel, Providence Petrel, Eastern Osprey, Sooty
Oystercatcher, Pied Oystercatcherand Hooded Plover. They have also commented that
these records are mostly the results ofincidentalsightings and targeted surveys may result in
more records.

An additional EPBC Act 1999 Protected Matters Search wasundertaken in February 2015 as
requested by OEH (ie. to coverthe Cattle Bay area). Thisisprovided in Appendix 1. The
search lists 39 threatened orprotected marine and migratory marine birds with the potential
to occurin the study area (ie. within a 5 km radiusaround Cattle Bay). Table 1.1listseach of
these species, theirc onservation status (underthe EPBC Act 1999) and theirpotentialof
occumrence in the study area. The potentialofoccumence isdetermined by the database
and relatesto the availability of suitable habitatand / orfeeding / foraging areasin the
study area.

The original TSC Act 1995 search undertaken by Marine Pollution Research (2013) covers the
study areasand isstillconsidered relevant (referto Appendix2 of Cattle Bay Marina Aquatic
Ecology Assessment).

T determine the likelhood ofeach specieslisted in Table 1.1 occuming at the study site and
being impacted by the proposed developmenta review of available aquatic habitatsin
Cattle Bay which may be utilised by these specieswasundertaken. The Marine Pollution
Research field survey in January 2013 recorded the following aquatic habitatsin Cattle Bay:

. Sandy beach (including Cocora Beach south of Cattle Bay).

. Shallow intertidalsands (unvegetated).

. Inshore and offshore subtidalsands (vegetated and unvegetated).
. Intertidalroc ky shores.

. Subtidalrocky reef.

. Artificial habitats (jetty support piles, mooring tackle and pipelines).

Ternestrialhabitats may also be utilised by marne / migratory bird species. n December2014
South East Iocalland Servicesprovided commentregarding the terrestrialvegetation
present atthe proposed development site. They stated that “the old c annery site is highly
distutbed with some regrowth and exotic vegetation. The sumounding headlandsare well
represented vegetation communities in the region.” Therefore,tisnotexpected that the
temestrial vegetation community in the footprint of the marina development would provide
any significant breeding, sheltering orfeeding habitat forthreatened and protected marne
ormigratory marine birds. Furthermmore, considering the abundance of undisturbed areasof
native vegetation in the localarea, and since the sumounding headlands wilnotbe directly
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disturbed by the proposed construction oroperation ofthe marna (there is the potentialfor
some minorindirectimpactssuch asnoise and light impac ts), no significant impactson
marine birdsoccasionally visiting these terrestrialareasare expected.

Table 1.1 listsinformation on aquatic habitats utilised by each listed speciesincluding their
main nesting and feeding habitats. Fom thisdata itisconsidered that the Antipodean
Albatross, Wandering Albatross, Bullers Albatross, Shy Albatross, Campbell Albatross, Blac k-
browed Albatross, White-capped Albatross, Southem Giant Pe trell, Northem Giant Pe trell,
Fesh-footed Shearwater, Osprey, Hooded Ploverand Hooded Plover(eastem) allhave the
potentialto forage in the study area, and many ofthese speciesare scavengersthatare
known to follow fishing vesselsinto baysand harbours. Fthese speciesdo occasionally
occurin the study area,behaviouraldata suggestthat many would occurasindividualsorin
pais. However,itisalso considered unlikely thatthe proposed marna development would
have any significant impacton these speciesortheirpopulations when coming inshore to
scavenge from fishing vesselsorfeed in the watersofthe bay.

The Little Tem hasthe potentialto forage, mostornestin aquatic and temestrialhabitatsthat
are present atthe study site. However, due to the smallbeach area whichbacksonto a
highly disturtbed area ofterrestrialhabitat at the site it is unlikely that the area providesa
signific ant ne sting area forthe Little T2 m. No Little Te m ne sting siteshave beenrecorded in
the study area in the Little Te m Recovery Plan (NPWS 2003)
(http://www.envionnment.nsw.gov.au/resourc e ¢ nature/recoveryplanfina llittle te m.p d ).

The ILittle Pe nguin, whic h is listed underthe TSC Actisalso known regulady from Twofold Bay
and hasthe potentialto occurat the site. Most penguinsthatoccurin the bay are likely from
the large coloniesat Montague Island (6000 breeding pairs) and Gabo Ekland (18,000
breeding pairs). Aminorbreeding colony at Eagles Claw Nature Reserve (24 breeding pairs)
waspresent around the time ofthe Plan of Managementbut wasdecimated by dogsin
1993.

Potentialimpactsofthe proposed marina on marine and migratory bird spe cies during
construction and operation phasesinclude:

e Directimpactsonaquatic habitats(e.g.lossofseagrassbeds) used during foraging.
e Directimpactsonaquatic ortemestrialhabitats used fornesting orshelter.

e Ihdirectimpactsofmarna lighting (attracting seabids).

e Noise impacts during construction and / oroperation.

e Entanglementin,oringestion of, marne debriscausing ham, ilnessorde ath.

e Impactsofwaterpollution e.g. oilspills.

e Increased risk of ve sselstrke.

e Increased interaction with humansincluding mappropriate feeding.

While these impactswere not specifically assigned to marine birds in the original Cattle Bay
Aquatic Ecology Assessment (Marine Pollution Research 2013), the majority of these impacts,
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and measuresto mitigate these impacts,also apply to othermarine fauna and have been
discussed in Section 3 of that document (Marne Pollution Research 2013).

Overall, the study site provides foraging habitat but little breeding habitat forthe listed
marine and migratory birds. No known breeding coloniesofany listed specieswould be
affected. The potentialimpactofthe proposed marna development on marine birdsisnot
likely to be signific ant.
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Table 1.1 Marine and migratory bird species listed underthe Commonwe alth EPBC Act 1999 with the potential to occurin Cattle Bay.

Species

Conservation Status

Potentinl of Occurrence

Aquatic Habitats Utilise d

Fork-tailed Swift

Migra tory, Liste d

Speciesorspecieshabitatlikely

Non-breeding visitorto Australia. Almostexclusively aenal, found mostly over

Apuspacificus to occurwithin area inland plainsbut sometimesseenin coastalareas. nsectivomusaeralfeeder. NOT
IIKIEY TO O CCUR ATSTUDY SITE OR BE IMPACTED.
Antipodean Albatrss Vulnerable, Migra tory, Liste d Foraging, feeding orrelated Endemic to New Zealand. Foragesin open waterin the south-west Pacific Ocean,

Diome de a antipode nsis

behaviourlkely to occurwithin

area

Southem Ocean and the Tasman Sea,notably off NSW. Marne, pelagic and
aeral Nestsinopen patchy vegetatione.g. tussock grassland orshmubs. Feedson
oceansurface oncephalopods, fish and crustaceans. Attracted to fishing boats.
POTENTIALTO FORAGE IN AREA BUTUNLIKELY TO BE IMPAC TED.

Thstan Alb a tro ss

Diomedea dabbenena

Endangered, Migratory, Listed

Speciesorspecieshabitat may

occurwithin area

Only one definitive record ofthe Tistan Albatross from Australian waters
(Wollongong, NSW). Marne, pelagic seabird. Foragesin open waterin the
Atlantic. Feedspelagically close to the waters sufface on squid, fish and

crustaceansatsurface. Seepsonoceanwaterswhennotbreeding.

NOTLKIEY TO OCCUR ATSTUDY SITE OR BE IMPACTED.

So uthe m Royal Albatro ss
Diomedea epomophom

(se nsu stric to)

Vulnerable, Migratory, Liste d

Foraging, feeding orrelated
behaviourlkely to occurwithin

area

Common throughout the yearin offshore waters of southem Australia. Marne and
pelagic. Occursin sub Antarctic, subtropicaland occasionally Antarctic waters.
Nestson flatorgently sloping ground on slopes, ridges, gulliesand plateauxof
large islands. Feedspelagically (in the open ocean) on squid and fish. NO TLKIEY
TO OCCUR ATSIUDY SITE OR BEIMPACTED.

Wandering Albatross
Diomedea exulans

(sensu lato)

*reported by OEH

Vulnerable, Migra tory, Liste d

Foraging, feeding orrelated
behaviourlikely to occurwithin

area

Breedson Macquarie Iland. Feedsin the Southem Ocean. Marine, pelagic and
aernal Onbreding islandsnestson coastalorinland ridges, slopes, plateaux and
plains. Feedsin pelagic, offshore and inshore waters from the sea surface orjust
below and eatsmainly squid and fish. Often feedsin sheltered hab ours.
POTENTIALTO FORAGE IN AREA BUTUNLIKELY TO BE IMPAC TED SIG NIFIC ANTLY.
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Gibson’s Alb a tro ss

Diomedea gibsoni

Vulnerable, Migra tory, Liste d

Foraging, feeding orrelated
behaviourlikely to occurwithin

area

Recorded foraging between Co ffs Harb o ur, NSW, and Wilson's Promo nto ry,
Victora. Marne, pelagic and aeral No breeding coloniesin Australia. Visits
Australian waters while foraging and during the non-breeding season. On breeding
islandsnestson coastalorinland ridges, slopes, plateauxand plains, often on
marshy gound. Feedspelagically, from the sea surface orjustbelow it, on squid,

fish and crustaceans. NOTLKLEY TO O CCUR ATSIUDY SITE O R BE IMPAC TED.

Northem Royal Alb atross Endangered, Migratory, Listed

Diomedea sanfordi

Foraging, feeding orrelated
behaviourlikely to occurwithin

area

Rangeswidely overthe Southem Ocean, with individuals seen in Australian waters
off south-eastem Australia. Feeds e gulady in Tasmanian and South Australian
waters, and le ss fre quently in NSW waters. Marnne, pelagic and aeral Nestson flat
orgently sloping ground, on slopes, idges, gulliesand plateauxoflarge islands.
Feed atthe ocean surface oncephalopods, fish, crustaceansand salps(pelagic

tunic ate s). NOTIKIEY TO O CCUR ATSIUDY SIE OR BE IMPAC TED.

So uthe m Giant Pe trell

Macronectesgiganteus

Endangered, Migratory, Listed

Speciesorspecieshabitat may

occurwithin area

Marine bird. Occursin Antarc tic to subtropicalwaters. Beedson the Antarc tic
Contine nt, Pe ninsula and islands, subantarc tic islandsand South Amerca. Atsea,
the Southem Giant-Petrelforageslargely by surface-seizing (cephalopods
(octopusand squids), crustaceans, kelp, fish, jellyfish. talso scavengeson land
and re gulady follows fishing ve ssels and ships. Willfeed on penguin carcassesand
a wide varety of smallerse abirds. POTENTALTO FORAGE IN AREA BUTUNILIKEY TO
BE SIG NIFIC ANTLY IMPAC TED.

Northem Giant Pe tre 1l

Macronecteshalli

*reported by OEHin area

Vulnerable, Migra tory, Liste d

Speciesorspecieshabitat may

occurwithin area

Breedsin the sub-Antarc tic, visits are as o ff the Australian mainland durng the
wintermonths (May-October). Marine and oceanic. ksrange extendsinto
subtropicalwatersmainly between winterand spring. It frequents both oceanic
and inshore watersnearbreeding islands and in the non-breeding range. Eatsseal,
whale, and penguin camion, and sealplacentae. It often follows ships to obtain
offal. It also eatseuphausiids (kill) and othercrustaceans, cephalopods(octopus
and squid) and fish. POTENTALTO FORAGEIN AREA BUTUNLIKEY TO BE

SIG NIFIC ANTLY IMPAC TED.
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So oty Albatross

Phoebetrna fusca

Vulnerable, Migra tory, Liste d

Speciesorspecieshabitat may

occurwithin area

Obsered foraging in inshore watersin southem Australia. Rare butprobably
regularmigrant to Australia, mostly in the autumn-winte rmo nths. Manne and
pelagic. n summer, occurs mainly south of 35° Sin subtropicaland subantarc tic
waters. In late autumn and winteroccurs mainly in the subtropicalzone. Inmature
albatrossesestricted to the subtropicalzone. Breed on subtropicaland

subantarc tic islandsin the Indian and Atlantic Oceans. Eatscephalopods, fish,
crustaceans, siphonophoresand penguin camon atsea. NOTIKELY TO OCCUR AT
SIUDY SITE OR BE MPAC TED.

Fesh-footed Sheamwater
Puffinuscameipes

*reported by OEHin area

Migra tory, Liste d

Foraging, feeding orrelated
behaviourlikely to occurwithin

area

Alocallycommon visitorto watersofthe continentalshelfand continentalslope
off southem Australia and around Iord Howe Kland. Mainly occursin the subtropics
overcontinental shelvesand slopesand occasionally nshore waters. Paisbreed
onislandsin bumowson sloping ground in coastalforest, scrubland, shrubland or
grassland. Foragesalmostentirely atsea and veryrarelyonland. Feedson small
fish, cephalopod mollusc s (squid, c uttle fish, nautilus and argonauts), crustaceans
(bamaclesand shrimp), othersoft-bodied invertebrates(such as Velella) and offal
Attracted to fishing vessels. POTENTIALTO FORAGE IN AREA BUTUNIIKELY TO BE
IMPACTED SIG NIFIC ANTLY.

Little o m
Ste ma albifrons

Mig ra to ry, Liste d

Speciesorspecieshabitat may

occurwithin area

Inhabit sheltered coastalenvimnments, including lagoons, e stuares, rive rmo uths
and deltas,lakes, bays, hatbours and inlets, especially those with exposed
sandbanksorsand-spits. Ne st on sand-spits, banks, ridge s orisle ts in she lte re d
coastalenvimnments, such ascoastallakes, estuaresand inlets, and also on wide
and flatorgently sloping sandy oceanbeaches, occasionally, in sand-dunes.
Forage in shallow watersofestuares, coastallagoonsand lakes. Pimanly diumal,
and feed by plunging in shallow waterofchannelsand estuares, orin surffon
beaches. Feed mainly on small fish, crustaceans, nsects, annelids and molluscs.

POTENTIALTO FORAGE, NESTOR RO O STIN SIUDY AREA.
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Buller s Alb a tro ss
Thalassarc he bulle ri

Vulnerable, Migra tory, Liste d

Foraging, feeding orrelated
behaviourlikely to occurwithin

area

Marne and pelagic, inhabiting subtropicaland subantarctic waters of the
southem Pacific Ocean. Have been observed in association with fishing boats
inshore and offshore. Breeding habitatoccurson subtropicaland subantare tic
islandsand rockstacksin the New Zealand region. Feedsby surface seizing, mo stly
on squid, supplemented by fish, kill and tunic ates. POTENTIALTO FORAGE IN AREA
BUTUNLIKELY TO BE IMPAC TED SIG NIFIC ANTLY.

Shy Alb a tro ss
Thalassarc he cauta

(se nsu stric to)

*reported by OEHin area

Vulnerable, Migra tory, Liste d

Foraging, feeding orrelated
behaviourlikely to occurwithin

area

Marine speciesoccuming in subantarctic and subtropicalwaters. Brds have been
noted in shelf-watersamund breeding islands and overadjacentnses. During the
non-breeding season, occursovercontinental shelves around continents, both
inshore and offshore, and entershatboursand bays. Scarce in pelagic waters.
Feedsin waters overthe continental shelf, including hatboursand baysand follows
fishing ve sselsin flocks. Main foodsofthe Shy Albatiossare fish,cephalopods
(squid), crustaceans and tunic ates. POTENTIALTO FORAGE IN AREA BUT UNLIKELY
TO BEIMPAC TED SIG NIFIC ANTLY.

Chatham Albatross

Thalassarc he ere mita

Endangered, Migratory, Listed

Foraging, feeding orrelated
behaviourlikely to occurwithin

area

Breedsonly on The Pyramid, a large rock stackin the Chatham Islands, New

Ze aland. The prncipalforaging range forthisspeciesisin coastalwatersoffeastem
and southem New Zealand, and Tasmania. Satellite tracking (1997-1999) and other
observationsindicate thatit disperse s within the south Pacific Ocean we st to
Tasmania and eastto Chile and Peru. Atsea the speciesappearsto be largely
pelagic. Thoughtto feed mostly on cephalopods + fish. NO TLIKELY TO OCCUR AT
SIUDY SITE OR BE IMPACTED.

Campbell Albatross

Thalassarc he impavida

Vulnerable, Migra tory, Liste d

Speciesorspecieshabitat may

occurwithin area

Non-breeding visitorto Australian waters. Most commonly seen foraging overthe
continentalslopesoff TAS, VIC and NSW. Inhabit sub-Antarc tic and subtropical
waters. Beed on Campbellsland. Specialised shelf feeders, concentrating
arund breeding islandsoroveradjacent submarne banks. Feed on krll and fish,
cephalopods, salpsand jellyfish. Scavengers, and often follow fishing boats.
POTENTIALTO FORAGEIN AREA BUTUNLIKELY TO BE IMPAC TED SIG NIFIC ANTLY.
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Black-browed Albatross
Thalassarc he melanophns

*reported by OEHm area

Vulnerable, Migra tory, Liste d

Speciesorspecieshabitat may

occurwithin area

Breedsin Australian temitory, at fourgeographically-isolated locations: Heard
Iland, McDonald slands, Macquare Island and The Bishop and Clerk klets. Marne
speciesthatinhabits Antarc tic, subantarctic and temperate waters + occasionally
entersthe tropics. Foragesarmund breaksofcontinental and island shelvesand
neatby underwaterbanks. Scavengerthat e gulady trails fishing vesselsto collect
discarded ite ms. POTENTIALTO FORAGE IN AREA BUTUNIIKELY TO BE IMPAC TED

SIG NIFIC ANTLY.

Salvin’s Alb a tro ss

Thalassarc he salvini

Vulnerable, Migra tory, Liste d

Foraging, feeding orrelated
behaviourlikely to occurwithin

area

A non-breeding visitorto Australian waters. Marne speciesoccumng in
subantarctic and subtropicalwaters. During the non-breeding season, the species
occursovercontinental shelvesarund continents. L occursboth inshore and
offshore and entershartboursand bays. sscarce in pelagic waters. Feeds primarily
in shelfwaters, takesfood from the surface orjustbelow. Commonly follow fishing
boats. POTENTTALTO FORAGEIN AREA BUTUNLIKELY TO BE IMPAC TED

SIG NIFIC ANTLY.

White-capped Albatross

Thalassarc he steadi

Vulnerable, Migra tory, Liste d

Foraging, feeding orrelated
behaviourlikely to occurwithin

Common offthe coastofsouth-east Australia throughout the year. Marine species

and occursin subantarctic and subtropicalwaters. Oc cursinshore and o ffshore

area and entershaboursand bays. The speciesisscarce in pelagic waters. Bids gather
to scavenge atcommenrcialfishing grounds. Neston slopesvegetated with tussock
and succulentson Auckland Island. Dietofinshore cephalopodsand fish.
POTENTIALTO FORAGEIN AREA BUTUNLIKELY TO BEIMPACTED SIG NIFIC ANTLY.
GreatFgret Listed Speciesorspecieshabitat Widespread in Australia. Reported in a wide range of wetland habitats including
Ardea alba known to occurwithin area swamps and marshes; marginsofriversand lakes; damp orflooded grasslands,

pasturesoragrculturallands; reservoirs; sewage treatment ponds; drainage
channels; saltpansand saltlakes; salt marshes; e stuarine mudflats, tidal stre ams;
mangrove swamps; coastallagoons; and offshore reefs. Beeding siteslocated in
wooded and shrubby swamps. NOTLKELY TO O CCUR ATSTUDY SITE OR BE
IMPACTED.
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Cattle Egret Listed Speciesorspecieshabitatlikely | Widespread and common in Australia. In Australia the principalbreeding sites are
Ardea bis to occurwithin area the centraleastcoast from Newcastle to Bundaberg. Occursin tropicaland
temperate grasslands, wooded landsand terestialwetlands. Often foragesaway
from wateron low lying grasslands, improved pasturesand croplands. Roostsin
trees, oramongst ground vegetationin ornearlakesand swamps.
NO TLIKELY TO O CCUR ATSTUDY SIE OR BE IMPAC TED.
Great Skua Listed Speciesorspecieshabitatmay | Migratory marine bird. Breedsin keland, Norway, Svalbard (to Norway), the Fare
Cathamcta skua occurwithin area Ilands (to Denmark), the Scottish islands and mainland Scotland. Avoidsland
during migration and winter, aggregating in winterin areaswhere itcan scavenge
from fisheries. Opportunistic feeder. NOTIKELY TO O CCUR ATSIUDY SIE OR BE
IMPACTED.
Iatham’s Snipe Listed Foraging, feeding orrelated Wader. Non-breeding visitorto south-eastem Australia. Breed in Japan and far
Gallinago hardwic ki behaviourmay occurwithin eastem Russia during the northe m he misphere summer. Migrate south afte rthe
area breeding season, travelling acr ss PNG to winterin e aste m Australia. In Austra lia
occursin permanentand ephemeralwetlandsup to 2000 m above sea-level
Inhabitopen, freshwaterwetlands with low, dense vegetation.
NO TLKELY TO O CCUR ATSIUDY SIE OR BE IMPAC TED.
Swinhoe’s Snipe Listed Foraging, feeding orrelated Few defnite recordsexistin Australia. Beedsin centraland southe m Sbera. During
Gallinago megala behaviourlkely to occurwithin the non-breeding seasonoccursatthe edgesofwetlands, such aswetpaddy
area fields, swamps and fre shwaterstre ams. NOTIIKELY TO O CCURATSIUDY SITE OR BE
IMPACTED.
Pin-tailed Snipe Listed Foraging, feeding orrelated The distrbution within Australia isnot wellunderstood with very few records. Breeds
Gallinago stenurm behaviourlikely to occurwithin in Russia. Occursmostofteninoratthe edgesofshallow freshwaterswamps,
area pondsand lakeswith emergent, sparse to dense coverofgrass/sedge orother
vegetation. NOTIKELY TO O CCUR ATSIUDY SIE OR BEIMPACTED.
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Painted Snipe Listed Speciesorspecieshabitat may Stocky wading bird recorded atwetlandsin allstates of Australia. Most common in

Ro stratula be ng hale nsis occurwithin area eastem Australia. Generally inhabits shallow te e strial freshwater(occasionally

(sensu lato) brackish) wetlands, including temporary and permanentlakes, swszampsand
claypans. NOTIUKELY TO O CCUR ATSIUDY SIE OR BE IMPAC TED.

White-bellied Sea Eagle Liste d Speciesorspecies habitat Distibuted along the coastline of mainland Australia and Tasmania. Found in

Haliceetusleucogaster

known to occurwithin area

coastalhabitats (especially those close to the sea-shore) and arund te me strial
wetlandsin tropicaland temperate regions. Habitatsoccupied are charactersed
by the presence oflarge areasofopen water(laigernvers, swamps, lakes, the
sea). Beeding tenitoriesare located close to water, and mainly in tallopen forest
orwoodland. Generally foragesoverlarge expansesofopen water. NO TLKELY TO
OCCTUR ATSIUDY SIE OR BEIMPAC TED.

Blue Petrel

Halobaena caerulea

Vulnerable, Listed

Speciesorspecieshabitat may

occurwithin area

A marine speciesofthe Subantarctic and Antarctic seas. Prefersopenwater.
Breedsand roostsin nesting bunmows on subantare tic islands. Feeds around the
perphery oficebergs. Hasbeenrecorded offthe Australian coastbetween
Victoria and Westem Australia. tisrecorded regulady in smallnumbe rs in Vic to ria
and Thsmania, and occasionally in NSW. NOTILIKELY TO OCCUR ATSIUDY SIIEOR
BEIMPACTED.

White -thro a ted
Needletail

Hirundapus caudac utus

Listed

Speciesorspecieshabitat

known to occurwithin area

Widespread in eastem and south-eastem Australia. Often occursin large flocks.
Recorded inallcoastalregionsof Queensland and NSW, e xte nding inland to the
westem slopesofthe GreatDivide. Almost exclusively aerial. Recorded mostoften
above wooded areas, including open forest and rainfore st. NOTLKELY TO COOUR
ATSIUDY SIE OR BEIMPAC TED.

Sw ift Pa o tt
Lathamusdiscolor

Endangered, Listed

Speciesorspecieshabitatlikely

to occurwithin area

Breedsin Tasmania durnng spring and summer, migrating in autumn and winte r to
south-eastem Australia. In NSW mostly occurson the coast and south westslopes.
On the mainland theyoccurin areaswhere eucalyptsare flowerng profusely or
where there are abundantlerp (from sap-sucking bugs) infe sta tions. NO TLIKELY TO
OCCTUR ATSIUDY SIE OR BEIMPAC TED.
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Rainbow Bee-eater Listed Speciesorspecieshabitat may

Meropsomatus occurwithin area

Distlbuted acrossmuch of mainland Australia and severalnearshore islands.
Occursmainly in open forestsand woodlands, shrub lands, and in variouscleared
orsemicleared habitats, including farmland and areasofhuman habitation. k also
occursininland and coastalsand dune systems, and in mangrvesin northem
Australia. Mainly feedson insects and feeds from open perc hes. NOTIIKELY TO
OCCTUR ATSIUDY SIE OR BEIMPAC TED.

Black-faced Monarch Listed Speciesorspecieshabitat

Monarcha melanopsis known to occurwithin area

Mainly occursin rainfore st e c o syste ms, inc luding se mi-de cid uo us vine -thic ke ts,
complex notophyll vine -fo re st, tro pic al (me so phyll) rainfo re st, subtro pical
(notophyl) rainfore st, mesophyll(broadleaf) thicket/ shrub land, wam temperate
rainforest, dry (monsoon) rainforest and (occasionally) cooltemperate rainfore st.

NOTLKELY TO OCCUR ATSIUDY SIE OR BEIMPACTED.

Satin Fycatcher Listed Speciesorspecieshabitat

Myiagra cyanole uca known to occurwithin area

Widespread in eastem Australia. Inhabit heavily vegetated gulliesin eucalypt-
dominated forests and tallerwoodlands, and on migration, occurin coastal fore sts,
woodlands, mangmvesand drierwoodlandsand open forests. NOTLKELY TO
OCCTUR ATSIUDY SIE OR BEIMPAC TED.

Orange-belied Pamot Critically Endangered Speciesorspecieshabitat may

Neophema chrysogaster occurwithin area

A small‘grasspamnot’. Found in salt marshes, coastaldunes, pastures, shrub lands,
estuarnes, islands, beachesand moodands within 10 km ofthe coast. Holesin
eucalyptsare used fornesting. Breeding habitatis usually within 30 km ofthe coast
of south-westerm Thsmania. Feedsalmost exclusively on seeds and fruits, mainly of
sedges,and salt-tolerant coastaland salt marsh plants. NOTLIKELY TO OCCUR AT
SITE OR BEIMPACTED.

TLittle Cudew Liste d Foraging, feeding orrelated
Nume nius minutus behaviourlikely to occurwithin

area

Spend the non-breeding season in northem Australia. Mo st o ften found feeding in
short, dry grassland and sedge land, including dry floodplainsand blacksoilplains.
When resting during the heatofday, the little Cudew congregatesaround pools,
nverbedsand waterfilled tidalchannels, and shallow wateratedgesof
billabongs. NOTLKELY TO O CCUR ATSIUDY SIE O R BE IMPAC TED.
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Osprey
Pandion haliae tus

Liste d

Speciesorspecieshabitat

known to occurwithin area

Occurin littoraland coastalhabitatsand terestrialwetlandsoftropical and
temperate Australia. Mostly found in coastalareas. Require extensive areasof
open fresh, brackish orsaline waterforforaging. They frequent a varety of we tland
habitatsincluding inshore waters, reefs, bays, coastalcliffs, beaches, estuares,
mangrmve swamps, broad nivers, reservoirsand large lakesand watertholes. Feed
on fish, especially mullet, and rarely take molluscs, crustaceans, insects, reptiles,
birds and mammals. POTENTALTO FORAGE IN SIUDY AREA BUTNO SIGNIFICANT
IMPAC TEXPEC TED.

Rufous Fantail
Rhipidura rufifrons

Liste d

Speciesorspecieshabitat

known to occurwithin area

Occursin coastaland nearcoastal distric tsofnorthem and eastem Australia. In
east and south-east Australia, the Rufous Fantailmainly inhabits wet scle o phyll
fore sts. They also occurin subtropicaland temperate rainfore sts. NO TIIKELY TO
OCCURIN SIUDY AREA OR BEIMPACTED.

Hooded Plover
Thino mis rub ric o llis

*recorded by OEH

Liste d

Speciesorspecieshabitat

known to occurwithin area

Widely dispersed onornearhigh energy sandy beachesand adjacent dunes.
Beachestend to be broad and flat, with a wide wave-wash zone forforaging and
much seaweed,and backed by sparsely-vegetated sand-dunesthat provide
shelterand foraging and ne sting sites. Avoid beachesthatare namow orsteep.
Feed on marne invertebrates(e.g. polychaete woms, molluscs and crustaceans).
Forage nearthe shoreline in coastalareas. POTENTIALTO FORAGE OR SHEITER IN
AREA BUTNO SIGNIFIC ANTIMPAC TEXPEC TED.

Hooded Plover(eastem)
Thino mis rub ric o lis

rubric o llis

Vulnerable, Listed

Speciesorspecieshabitat

known to occurwithin area

Asabove.

POTENTIALTO FORAGE OR SHELIER IN AREA BUTNO SIGNIFICANTIMPACT
EXPRECTED.

*Allmarne / migratory bird specieshabitatdata sourced from http://www.envimnment.gov.au
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2.1: The area ofseagrass has notbeen accurately mapped. The impactofpartial shading
from the marina on the seagrass beds hasnotbeen analysed. A statementhasbeen made

without any references to studies orexamples else where.

The seagrassmapping forthisproject wasundertaken within the proposed marina footprnt,
and areasimmediately adjacent, to allow the impactsofthe proposed c onstruc tion and
operation to be determined. tisbelieved thatthe amountofbackground and field data
collected on seagrass distribution within Cattle Bay (partic ulardy within the proposed marina
fo o tprint) is suffic ie nt for this purpose.

Based on the seagrassmapping data provided by Marne Pollution Research (2013) and
Ocean Envinnmental (2014) and the assessmentofimpacts and mitigation measures
provided in both reports, NSW Fsherieshasadvised (16 December2014) thatthey are
prepared to issue a Part 7 Permit to Harm Marine Vegetation.

Seagrassdata provided within the Cattle Bay Aquatic Ecology Asse ssme nt (Marne Po llution
Research 2013) included NSW FHshe e s (I&]) Estuarine Vegetation Mapping (based on aeral
photography and ground truthed during field surve ys undertaken in 2004) and broad-scale

sea bed and marne vegetation mapping forTwofold Bay (DECC 2010). Seagrassmapping
undertaken in Cattle Bay by The Ecology Iab (2002) wasalso descrbed. The following isan

excemptfrom thatreport:

“Fisheries NSW have indicated a Zostera bed off the northem end ofCocora Beach. In
addition to thisbed, TEL(2002) reported patchy Zostem muelleriin a strip running parallelto
the wharf growing between the boulders making up the rubble reefand along the outside of
the rubble reefto a depth 0f6.9 m. On the eastem side ofthe bay TEL(2002) reported a
strapweed Posidonia australisbed running parallelto the shore and parallelto the old
cannery effluent pipeline. Thisbed wasabout4 m wide inshore and 12 m wide offshore.
Density was higherin shallow water(5 m) and indeeperwaters(7 m) it wassparse and
patchy”.

Thisbackground review wasfollowed by a field study by Marine Pollution Research (2013) to
verify and extend the originalsurvey and include the offshore areas within the proposed
marina footprint. Marine Pollution Research (2013) undertook an inspection ofthe Posidonia
seagrassbed along the bayseastem rocky shore, inspection ofthe Zoste o distribution on the
westem side of the jetty and a numberofspotdivesand random swim transe ¢ ts through the
remainderofmarina footprint. They reported that “Cattle Bay aquatic habitatsinclude a
predominantly sandy seabed that supportsa dense Posidonia based seagrassbed along
the eastem shore, scattered Zostera seagrassamongstthe boulderreefalong the westem
shore and sparse pluspatchy Heterozostera seagrasscoverin deeperwatersto about-8 m
depth”... “From the present study tisconcluded that the Posidonia bed is similarto that
descrnbed by TEL(2002) with similar dime nsions and density distrib utions. n addition, the bed
also included two otherseagrassspecies, a Zostera species (most probably Zo ste a mue lle i)
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and paddle weed Halophila ovals”... “The He te rozo ste ra distribution is thoughtto be partof
a much largerdistrbution around the sandy perimeterof Twofold Bay.”

The habitat map showing these variousareasofseagrassisreproduced in Figure 1.3 below
(referto originalin Figure 8 of Marine Pollution Research 2013).

Figure 1.3 Habitat and seagrass map (Marine Pollution Research 2013).

Marine Pollution Research (2013) rcommended thata hydrmgraphic survey of Cattle Bay
wasundertaken to nclude delineation of the in-shore and off-shore limits o f the
Heterozostera seagrass. Thiswasundertaken by Ocean Envimnmentaland Marine Solutions
in July 2014.

Additionalhabitat mapping wasconducted overthe proposed development footprint and
immediate surounds utilising towed video, drop video and diverinve stigations. Fourmajor
classesofhabitat were identified (a. high profile mcky refdommated by brown
macmwalgae;b.cobble,shelland broken stone;c.seagrasses;d. unconsolidated sand and
silt) and theirapproximate distrlbution mapped, with particularnote taken ofthe innerand
outeredge ofseagrasswhere it waspresent (referto Figure 1.4). Aclose up ofthismap over
the marna footprintcan be found in the originalreport.
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Seagrassesidentified included Heterozostera, Posidonia and Halop hila. The seagrass
exhibited some levelofzonation, with Halop hila being present only within mixed seagrass
patchesclose mshore atthe head of Cattle Bay. This survey confirmed the location and
extent ofthe largerPosidonia patchesidentified in previous surveys (i.e. TEL2002 and Marine
Pollution Research 2013), along the eastem shore of Cattle Bay, just offshore ofthe rocky reef
edge. Heterozostera occurred throughout much of the study area assparse patchesbut no
dense bedsof Hetewzostera were noted (Figure 1.4 and FHgure 1.5).

The mapping undertaken by Ocean Enviornmentaland Marine Solutions (2014) indicated
the 7m depth contourasan approximation ofthe outerboundary between unvegetated
sand and seagrasshabitats, and the innerboundary atapproximately 1 m depth, at the
head of Cattle Bay.

757600 757700 757800 757900 758000 758100 758200 758300

_ ]
0 200 400 800 800 (m)

Figure 1.4 Habitattypes in the marina footprint inc luding the distribution ofseagrass. Each
pointrepresents a separate drop camera point (Marine Solutions 2014).

(Habitat Sampling Points. Green —Seagrass, Dark Bown — Reef, Yellow —Sand, Light Bown — Cobble s)
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Typicalpatchy Heterozostera bedsoffshore undemeath the main marina footprnt.

Mixed Halophila beds inshore.

Posidonia bedsto the east ofthe Cannery Wharf.

Figure 1.5 Seagrasses identified during hydrographic mapping (Marine Solutions 2014).
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OEHhasprwduced and provided a seagrassmap of Snug Cove and Cattle Bay which has
been produced using a high quality aerialimage but witho ut field verific a tion (Figure 1.6).
Thismap coversa much largerarea than the marna footprint and that field surveys were
required for.

Similarto the mapping undertaken by Marine Pollution Research (2013) and Ocean
Envionmental(2014), thismap also showsa large area ofseagrassto the west and south-
west of the site (which hasbeen identified in field surveys as Zoster ), patchesofseagrass to
the east of the existing Cannery Whaif (identified as Po sidonia with some Halophila) during
field surveys) and seagrassunderthe main marna footprint (which hasbeen mapped and
identified by Marine Pollution Research (2013), Ocean Envinnmental (2014) and Marine

So lutions (2014) asvery sparse and patchy He te rozo ste ma).

There are a numberofareasdefined incomectly asseagrassin thismap, which are in fact
areasofsubtidalrocky reefrocky reefwith macmwalgae cover(e.g. Ec klonia mdiata and
Sargassum sp.) orcobble reefareas. These lie along the eastem foreshore (to the east ofthe
Cannery Wharfand proposed marina footprint) and to the west ofthe Cannery wharf
armund the point. We considerthatallofthe comectly identified seagrassareason thismap
(whic h lie within the required study areas) have already been shown in the seagrassand
habitat mapsprovided by Marine Pollution Research (2013) and Marine Solutions (2014).

[
I:I DAZ014-430

Figure 1.6 OEHseagrass map (2015).
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Shading Inpacts

Considering the location ofthe floating structuresofthe proposed marna, the only areasof
seagrasslikely to be affected by shading are the offshore sparse and patchy He te rozosterma
beds. AreasofPosidonia and Halophila inshore wilnotbe affected by shading struc tures.

Detailon shading impactson seagrasseshave been provided in the reportsasfollows:
Marine Pollution Research (2013):

“The design ofthe marina ensures thatthere are no signific ant risks to the shallow and shore-
based aquatic habitatsin Cattle Bay, specifically the shallow Posidonia and Zostera seagrass
plusrockrubble algae bedsmwund the shores.

The marina structure with associated vesselswillcreate shading on the seabed, which has
the potentialto affectthe Heterozostera seagrass. The orientation ofthe struc ture to the
available sunlight, combined with the width ofthe fairwaysbetween the moored vesselsis
suc h that there would be periodsofdirect sunlight penetration to most ofthe seabed, and
the depth ofthe watersmeansthatthere would also be refracted and reflected sunlight
reaching the seabed. Accordinglyitisconsidered that the riskoftotalorsignificantlossof
the He te rozoste m underthe marna footprint is low whilst the potentialforsome measurable
lossispossible.

Notwithstanding this conclusion, the patchinessand sparsenessofthe seagrassplusthe
probability that the distribution of this seagrassthroughout Twvofold Bayismuch greaterthan
curne ntly known would indicate that an incrementallossof some He te rozoste m underthe
marina footprint would notbe significant foroverall He te rozo ste m habitatin Twofold Bay and
forthe animalsthat utilise that habitatin Twvofold Bay.”

Ocean Envimnmental (2014):

“Arange offactorshave been linked to seagrassdecline, however,the mostcommon direct
cause ofdeclne isthe reduction oflight availability (Jordan et al2002; Burdick and Short
1999; Shafer2002), with nc reased nutrient levels and turbidity from a range of point and
diffuse sourcesthe key causesofsuch reductions. High levels o f nutrie nts o fte n re sult in
increased epiphytic algalgrowth thatcan smotherand shade seagrassblades, while higher
turbidity reducesthe amountoflight reaching the beds, with deeperparnsofthe bed most
vulnerable to light reductions. Decreased light availability can also occurdue to increasesin
phytoplankton thatcause a dramatic reduc tion in light penetration fora limited time (Walker
and McComb 1992). Asseagrassdensity strongly influencesboth the community struc ture
and abundance offishes(Jordan et al2002) and invertebrates (Edgaretal1995),decreases
in seagrassdensity can resultin considerable loss of benthic diversity and produc tivity.”

“The amountofavailable lightisone ofthe mostimportant factors affecting the survival,
growth and distribution of seagrasses (Shafer2002), therefore the development of struc ture s
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which shade substrates supporting existing seagrasses should be carefully planned and
considered.”

“In the nstance of marina developments, light reduc tion through shading hasthe potential
to have animpactonanarea ofseabed and therefore seagrasses. Of the struc tures built
above seagrassbeds, floating structuresare likely to result in greaterreduction of seagrass
density than fixed marnasofcomparable size and construction (Shafer2002). Given the
mportance oflight to successfulmaintenance of seagrassbedsitis prudentto take
measures to maximize the light available underthe marna, and therefore useful to
seagrasses.”

“The proposed marina orientation istoward solarnorth, thus allowing maximum direc t light
penetration underthe longest arm ofthe marna. Refracted light willc ontinue to reach the
seabed underthe berthing amms where the vesselorientationsare also close to solarnoon.”

Marine Solutionshasbeen involved with othermarina developments(e.g. Rippleside Vilage,
VIC; Margate Marina, TAS; St Hele ns, TAS) for which onc e the construction phase hasbeen
completed, seagrasshascolonised in and around marna arms where the habitatissuitable.

2.1: The relationship between the seagrass beds and Cattle Bay and theirimportance as a
food source forthreatened fauna has notbeen adequately described. It is unknown whe ther
the marina would sterilise the area forforaging due to the increased noise and human

ac tivity.

Threatened marne fauna which have the potentialto use the seagrassbedsin Snug Cove
and Cattle Bay asforaging areas(eitherby directly feeding on seagrassorindirectly by
feeding on various othersmall fish and crustaceansfound in these seagrassareas) include:

e Syngnathids

e Marine Turtles
e Dolphins

e Seals

e Marne Birds

As discussed in the previousresponse, the main area of Zostera seagrassto the south-eastof
the site (off Cocora Beach and Point) wilnotbe impacted by the proposal, norwil the
dense areasofPosidonia orHalophile in the shallowerareasofthe study site. The only
seagrass which hasthe potentialto be impacted by the proposalisthe sparse and patchy
Hetermzostera. tisexpected thatthe densermapped areasofZostera off Cocora Beach
and Cocora Point provide more important and higherquality feeding areas formarne
species (thishasbeennoted by the public in relation to dolphins).

tisnotexpected thatthe area would become sterdised forforaging. The main areasof
seagrassoff Cocora Beach and Cocora Pointare hundredsof meters from the proposed
marna. While there wilno doubtbe some minorimpactsofnoise on marne species(e.g.
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avoidance ofthe marna area during largervessel movementsmay occur), forthe majorty
of the time vesselsberthed within the marina wilnotbe underpower. And following
construc tion of the marina, the dayto dayoperation ofthe marina isnotexpected to
generate a significantlevelofnoise. Speed zoneswilbe in force to reduce potential
collision impactsand thiswillalso limit generalnoise impacts from vessels. The area is
cumrently used by a variety of marine speciesdespite being in close proximity to the Port of
Eden and the numeruscommercialfishing vesselslocated here.

2.1: The lack of a CEMP in this DA means that there is no way to assess whe therthe turbidity
mitigation measures will be sufficient to ensure thatthe seagrass beds are notsmothered

during the construction process.

A CEMP hasnow beendeveloped by Royal Haskoning DHV forthe proposed works.
Background turbidity data willalso be collected at the site priorto ¢ onstruc tion.

Turbid ity mitigation measuresincluded within the CEMP and which would be implemented
during c onstruc tion inc lude:

e 'The use ofsilt curtainsto divide construction areasfrom any majorseagrassbeds.

e During c onstruc tion monitoring to ensure thatthe leveloftotalsuspended solids (TSS)
within 1 m outside ofthe silt curtainsdo notexceed the background TSSby more
than 50 mg/l A turbidity meterwillbe used to measure nephelome tric turbidity units
(NTU). Readingsoflessthan 25 NIUwould be considered to be lessthan 50 mg/1TSS.
In the eventthat turbidity levelsexceed the backgrmund levelsby 25 NTUa sample of
the waterwould be taken to be analysed forISS, and the NTUand TSSlevels would
be recorded ina logbookthat would be made available to OEHon re quest.

o “Stop work” protocolsforoccasions where turbidity valuesexceed those outlined in
the CEMP, to be in place untilturbidity levelsfallbelow background + 50 mg/1TSS.

e Undertake works during periodsofcalm weatherwhere possible so the potentialfor
spread of suspended sediments smothering inshore seagrassbedsislessened
(seagrasseswere absentbelow ~7 m).

Note that much of the piling work willbe in areaswhere only sparse patchy Heterozostera is
present, and much of the piling willalso be undertaken in unvegetated soft sediment. The
sedimentismainly sandy and isexpected to fallrapidly to the seafloor.

2.4: The DA refers to a Marine Mammal Prote ction Plan but this has notbeen produced so itis
diffic ult to judge how the risks to marine fauna would be ameliorated during c onstruc tion and

operation.

Fapprovalforthe marina isobtained a Marine MammalProtection Plan willbe prepared
priorto commencement ofconstruction activitiesand provided to allcontractors. I would
also be made available to marna tenantsafterconstructioniscompleted.
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This Plan willinclude allinformation regarding potentialimpactson marine mammals during

construction and operation phasesand allofthe mitigation measures which have been
outlined in the Cattle Bay Marina Aquatic Ecology Assessment (Marine Pollution Research
2013) and the Hydrographic Mapping and Marine MammalRisk Profile Report (Ocean
Envirnmental2014). In addition, the mitigation measuresrelating to the noise impactsof

piing, which have been provided laterin thisdocument, would be included in the Plan.

Referto the following sectionsof previousreports:

e Section 3 ofthe Cattle Bay Marina Aquatic Ecology Asse ssment (Marine Po llution
Research 2013).

e Section 3.5 ofthe Hydrographic Mapping and Marine MammalRisk Report (Ocean
Envimnmental 2014).

A summary of potentialimpactsand mitigation described in these reportsisprovided below:

POTENTIAL CONSTRUCTION IMPACTS

Displacement ofbenthic habitat and related food sources/ habitat
Distutbance of sediments

Impactsoffloating plant

Construction noise e.g. from piling and c onstruc tion ve ssels

Cable strike orentanglement

Pollution via spillage ofliquids and solids

MITIGATION MEASURES FOR MARINA C ONSTRUCTION

Potentialconstruction impactscan be avoided by minimising ¢ onstruc tion ac tivity in the
core whale visitation season and undertaking all work within the frame work of the Marine
MammalProtection Plan that sets out the re quire ments formonitoring marine mammal
proximity and protocolsforceasing and resuming works related to the proximity.
Peakusage periodsforwhales, dolphinsand sealsshould be referred to and avoided.
The overallriskofcable strike can be managed by avoiding works during the peak
marine mammalvisitation period and by undertaking works in the frameworkofa MMPP.
The riskofovemight cable strike can be minimised by placing floating planton a swing
mooring ratherthan leaving plantin a fixed moornng c onfiguration.

The risk of fuel, transferand construc tion spilagescan be mitigated by implementation of
the CEMP that addresses these issues.

Mitigation measures forpiling noise asperthe response on Page 37 of thisdocument.

POTENTIAL O PERATIONAL IMPACTS

Entanglementoringestion ofrubbish
Tapping orstranding of animals
Waterpollution
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Light pollution
Noise impac ts from vessels
Ve sse 1 strike

MITIGATION MEASURES FOR MARINA O PERATIONS

The riskofingestion of, orentanglementin, rubbish/ debrisby marine mammalscanbe
mitigated by inple menting the marina Operational Envimnmental Management Plan
(OEMP) thatincludes provision forinspection and regularclearing of marine debrs from
the watersinside the marna and along the Cattle Bay beach-line.

Inregardsto waterpollution, the riskof hydrocaron spillsisnegligible asthe marna wil
notbe providing fuelservicesorany form of mechanicalservicing. The marina willbe
operated on a zer bilge, sewage and shipsliquid waste discharge policy, meaning
vesselswilnotbe allowed to discharge bilge, greyorblackwatersto the bay whist in the
marina. The marina wilnotbe providing a public sewage pump out facility but willbe
providing a managed sewage pump-out facility via a portable collection system. The
trolley transport system wil have safeguardsto ensure againstaccidentalspilages.
Installation ofdownwards direc ted lighting supplemented with dimmersystems, ortime d
lights with trip mec hanismsasnecessary.

Much ofthe noise generated within the marina would be absorbed by the summounding
struc ture s (e.g. intertidalbeach to north, mcky reefsto east and west) and a proportion
ofthe noise transmitted south would be reflected by the wave attenuatorstruc ture back
towardsthe shores. Asa result, residualunderwaternoise would likely be attenuated,
reflected orrefracted noise. Asforthe most part vessels willbe stationary within the
marina, the overallincrease in noise from marina operationsin relation to existing noise
sources from the portin Snug Cove would notlikely be significant and would not pose
any additionalrsk to marine mammals. The 2011 Conservation Management Plan for
So uthem Right Whaleshasalso concluded that shipping noise risk to these whales was
minor(ie. individualsmaybe affected but there isno affectatthe populationlevel).
The overallmitigation measure forexcessive vesselnoise and formarne animal
interactionsiseducation, with protocolsand specific nformation on the marine animals
thatboatersare likely to encounteratvarioustimesofthe year, and the stepsthat
boatersshould take to minimise theirimpacton these animals, including lowerspeeds
and minimum o ff-set distanc es.

Vesselstrike isa word-wide problem (Marsh et al 2003) and there isa clearrelationship
between the numberofvessels within a given area and the incident of ve sselstrike. The
2011 Conservation Management Plan for Southe m Right Whales, concluded that from an
east Australian coast population perspective, vesselcollision risk wasmoderate (ie.
populationrecoverycould be stalled orreduced). Managementofthisriskrequires a
mixofeducation and active managementsuch asdaily information on known marine
mammalactivity (via close relationships with the existing networkof whale watchers
including residents, commercial fishers, mussel farmers, NPWSwhale-watch and Cat
Balou Cruise s).

Asthe numberofrecreationalvesselsfrom Twofold Bay increasesthere maybe a future
need forvariable orzoned (time and place) speed limitsto be enforced, partic ulady in
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relation to Southem Right Whalesand Humpback Whale feeding aggregationsand
during peakmarine mammal visita tion periods.

e Iocalboatersneed to be educated to be constantlyaware of marine mammalsco-
existing in these watersand to adoptappropriate speedsand clearance when near.

2.4: All construc tion works must only be undertaken from Decemberto March to avoid the
whale migration.

Fpossble, and thisaligns with otherconstraints of the proposed ac tivity, it would be
preferable forconstruction worksto be undertaken to avoid the whale migration season as
this would limit the majority of potentialimpactson whale speciesrelating to ¢ onstruc tion.

However, due to otherconstraints associated with the proposal, along with issuesassociated
with we atherc onditions, the timeframe needed to complete construc tion, availability of
contractorsetc. thismaynotbe possible.

There are a numberoffactorsthatshould be considered here by OEH:

e Whale use of Snug Cove and Cattle Bay is very infre quent. While some whale
sightingsnearthe Eden Beakwalland Wharfwere recorded during the 2012-14
whale season there are no sightings within Snug Cove orCattle Bay. The majorty of
whale sightingsare coastal with a large numberalso occuming within the centre of
Twofold Bay, a matterofkilometers from the proposed marina site (referto data in
following re sponse).

e Octoberand Novemberare the highe st risk months formother/ calfpods— this
time frame should be avoided.

o listhoughtthateven if construction needsto occurwithin Aprilto Novemberthat
effective mitigation measurescan be adopted. There are a range of measures which
would be applied to mitigate potentialconstruction impactson whalesasdescrbed
in the previousresponse and the response inregardsto the impactofpilng (include
safety zone, stop/start procedures, shutdown ofoperationsif whalesorothermarne
mammalsare within a certain distance ofthe activity, use of most appropriate piling
techniquesto limit impactsand use of marine mammalobservers during
construc tion).

2.4: Itis important to know where the whales are being seen in relation to the site and how

long they remain there.

The Marine MammalRisk Profille Report (Ocean Envimnnmental 2014) provide s furthe ranalysis
ofthe CatBalou Data from 2012-2014 forwhales, dolphins and pinnipeds. Thisdata provides
information on the vario us site s within and outside Twofold Bay which are used by whales.
However, the data doesnotprovide information on the length oftime that whalesspentat
eachsite. tisconsidered thatthe data showing use of variouspartsofthe bay used by
whalesismore importantin regardsto the proposed marina development.
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The descriptive data provided by CatBalou included sightings at numerous loc ations.
Sightings were allocated to the following: AslingsBeach, Calle Calle Bay, Ieatheracket =
Coastal(East), leonards sland and The Pinnacles= Coastal (North), Murwaree and South
Head to Murwaree = Coastal(South), Eden Breakwall, Eden Whaif, Headsof Twofold Bay,
Honeysuckle Bay, North Head, South Head, The Iookout, Twvofold Bay, Whale Spit and Not
specified.

CatBalou marne mammalrecords from 2012 to 2014 include the following whale species:
Whale (unidentified), Humpback Whales, Dwarf Minke Whales, Southe m Right Whales,
Orca’s, Bryde's Whale.

Descriptive text often utilised language such as“a number’ or“numerus” or“several’, to
vaguely quantify marine mammalcounts. Thisis often the case when large numbersof
sightings oc curred within a short timeframe. During data entry, qualitative descriptive words
were captured along with numeric countsof marine mammalindividualsand groups. For
descriptive, frequently used words, a numeric value wasplaced on the word based on its
perceived intent.

Term utilised in Cat Balou didary entries Designated value
“+" (implied additicnal sightings) 1
A couple
A number / a few / more
Several
Many / lots / numerous

[ [N

Sightingsofwhales, dolphinsand sealswasanalysed using barcharts showing the mean
frequency ofdaysthat whaleswere sighted ineach month asa proportion oftotalsurvey
daysand bubble plotsoverain onto mapsofTwofold Bay (and the immediate coastal
environme nt), showing the relative frequency of sightingsateach location.

Analysisofwhale data by ‘pod type’ (ie.occumence of adults, sub-adults and mother/ calf
paisovertime) showsa peakin juvenile / sub-adult whalesarmund September (Figure 1.7).
The data suggeststhat Octoberand Novemberare the highe st risk monthsformother/ calf
podsasthe frequency of mother/ calf pod sightings during this time is sig nific antly higher
than earlierin the whale season (Figure 1.7). The totalnumberofwhale podssighted in 2012
and 2013 peaksarmund Octoberand November (Figure 1.7).

A bubble plot showing the relative frequency of whale sightings (2012 - 2014) at different
locationsarmund Eden showsthat whale sightingsoccurred and were equally likely within
Twofold Bay and the immediate coastalareasto the north and south (Figure 1.8 and Table
1.2). While some whaleswere sighted around the Eden break-walland wharf (3 and 4 0f 158
survey days), these sightings were very infrequent when compared to use ofthe outerareas
ofthe bay and immediate coastalenvironment.
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Figure 1.7 Mean relative frequency of whale sightings by pod type.

Figure 1.8 Relative frequency of whale sightings atlocations around Eden (2012-14).
Cattle Bay is indicated with a red star.
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Table 1.2 Numberofdays whales were sighted ateach location during the 2012-14 season.

Location July Aug Sept Oct Nov Aug Sept Oct Nov May July Toil'ql days
2012 | 2012 | 2012 | 2012 | 2012 | 2013 | 2013 | 2013 | 2013 | 2014 2014 sighted
Aslings Beach 1 o] 0 1 1 0 2 1 0 0 0 &
Calle Calle Bay 0 1 [¢] 1 3 0 0 1 3 0 0 9
Coastal (Eash) 0 0 Ed 11 7 3 11 3 2 0 1 47
Coastal (North) 0 0 7 8 2 2 & 4 5 0 0 34
Coastal (South) 0 0 2 8 3 1 3 14 1 0 0 32
Eden Break-wall 0 0 0 1 2 0 0 0 0 0 0 3
Eden Wharf 0 0 ] 1 1 0 0 0 1 1 0 4
Heads of Twofold Bay 0 0 2 3 3 0 3 1 0 1 0 13
Honeysuckle Bay 1 0 0 0 1 0 0 1 0 0 0 3
North Head 0 0 2 2 2 0 5 4 2 0 0 17
South Head 0 0 é é 4 2 9 15 4 0 0 46
The Lookout 0 1 0 4 6 0 2 7 0 0 0 20
Twofold Bay 1 1 3 20 16 0 7 20 10 1 0 79
Whale Spit 0 2 0 0 2 0 0 2 0 0 0 -]
Not specified 0 0 o] 1 3 1 11 5 0 2 25

2.4: The presence / absence data from CatBalou does notdescribe the relative importance
ofthe area to whales, seals, dolphins ormarine turtles. Further analysis of this data is
recommended. It would be of assistance to see data in Table 3 mapped.

Please referto the additionaldata analysisundertaken forwhales, sealsand dolphinsin the
Marne MammalRisk Profile Report (Ocean Envimnmental2014). Thisreportincludesdata
analysisand mapping relating to the use of different areasof Twofold Bay foreach taxa.

Ofthese taxa, the area nearto Snug Cove / Cattle Bay appearsto be most significant for

pinnipeds.
Whales - See section above and Ocean Envimrnmental(2014) report.

Dolphins - The majorty of dolphin sightings from 2012 - 2014 oc curred within Twofold Bay
(unspecified location) and immediate coastalareaswhile some dolphin sightingsoccurmred
arund Snug Cove, Eden. Speciessighted ncluded Common and Bottlenose Dolphins. The
majorty of dolphin sightings were in the monthsof Septemberand October. Referto Fgure
1.9.

Seals - The majority of sightings were from within Twofold Bay and in particular, area’sclose
to Eden (e.g. Eden break wall). These locationsare nearby to Snug Cove and Cattle Bay and
itisconsidered from thisdata thatsealsare the mostlikely to be impacted by the proposed
marina development, especially during the construction phase. Sealswere sighted most

fre que ntly in the monthsof Septemberand November. Referto Figure 1.10.
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Figure 1.9 Relative frequency of dolphin sightings atlocations around Eden from July 2012 to
July 2014. The location of Cattle Bay is indicated with the red star.

Figure 1.10 Relative frequency of Australian furseal sightings atlocations around Eden from
July 2012 to July 2014. The location of Cattle Bay is indicated with the red star.
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2.4: The statement that there is likely to be a resident population of hdo-Pacific Bottlenose

Dolphins should be confimed and included in the assessment of significance.

It is highly likely that the Indo-Pacific Bottlenose dolphins (also known as Indian Ocean
Bottlenose Dolphin) found in Twofold Bay are from a resident breeding population. However,
thiscannotbe confirmed without genetic evidence and there are no published genetic
studies curre ntly available for Twofold Bay dolphin populations, asnoted by Marine Pollution
Research (2013). The factthatthe population ismostlkely resident hasalready been taken
into accountin the assessment of significance.

Separate inshore and offshore formsof Tursiops sp. occurin many regions. In South Afric a
Ross (1977) equated the offshore form ofthe Bottlenose Dolphin to T trunc atus, and the
mshore form to T adunc us. The same two forms have been distinguished in Australia, and
both formsoccurwidely in NSW waters (Rossand Cockcroft 1990, Hale et al 2000, M6 ller and
Beheregaray 2001).

In south-eastem Australia, inshore Indian Ocean Bottlenose Dolphinsshow a high degree of
site fidelity and appearto belong to relatively smallcommunitiesorpopulations (Méller &
Beheregaray 2001; Molleret al 2002). E hasbeen hypothesized that high site fidelity of
bottlenose dolphinsin sheltered envimnments maylead to genetic differentiation between
adjacent dolphin c ommunitie s (Cuny & Smith 1998). Tursiops adunc us are known to form
large more orlessclosed population groupsin large NSW embayments such as Port Ste phens
and JervisBay (Mollerand Beheregaray 2004). Therefore, it is highly likely that the large
groupsofndo-Pacific Bottlenose Dolphinsrecorded in Twofold Bay are also from a closed

re sid e nt po pula tion.

Iocalpopulation estimatesfor T aduncas suggestthat 102 individualsoccurin Jervis Bay,
140 in Port Stephens (Mélleret al 2002), 350 in Moreton Bay (Corkeron 1990), 900 in coastal
waters off North Stradbroke Island (Chilvers & Corkeron 2003) and about 1800 — 2400 in Shark
Bay, Westem Australia (Preen etal 1997). Schoolsofover200 were reported in Twofold Bay in
June-August 1996 (Sapphire Coast whale watch reports).

Calving peaksin spring and summerorspring and autumn (Mann et al 2000; Moller &
Harcourt 1998; Ross 2006). Gestation lastsabout 12 months so the peakmating period
coincides with peak calving time (Ross 2006). The inter-birth interval(period between
pregnancies) isabout three to six years. Mortality ratesofcalves are high forthe fist three
yearsoflife (Mann et al 2000). Therefore, population recovery is slow.

Indian Ocean Bottlenose Dolphins from eastem Australia feed on a varety of fish and
cephalopods (Amiretal 2005; Cockcroft & Ross 1990; Corkeron et al 1990). They mainly
feed individually, however, they have also been observed taking advantage of human
activities such asfeeding behind trawlers (Corkeron et al 1990; M6 ller & Harc o urt 1998;
Chilvers & Corkeron 2001; Molleret al 2002).
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Inshore dolphinsare vulnerable to a range ofthreatsincluding habitatdegradation,
pollution, excessive disturbance, boat strikes, incidentalcatchesand directcatches. There
are a numberofexamplesoflocalpopulation declinesarund the wodd (Klinowska 1991,
Reevesand Ieatherwood 1994, Wellsand Scott 1999).

The main threatslikely to affect Australian populationsofIndian Ocean Bottlenose Dolphins
include indirect catchesin trawlnets; gillne ts (inc luding in sharknetsto protectbathers);
purse seine and trap fisheresentanglements (Shaughnessy et al 2003); tourism (Bedjeretal
2006); habitat destruc tion and degradation (Ross 2006); and o ve tfishing .

The proposed Cattle Bay Marina development may result in noise impac ts during the
construc tion phase, some localised degradation offoraging habitat,an increase in riskof
human disturbance and vesselstrike, and increased potential forpollution. Risks and
mitigation fordolphinshave been discussed in Marine Pollution Research (2013) and Ocean
Envionmental (2014).

2.4: The assessmentof piling works does not describe the potential acoustic impacts on

whales and dolphins.

Acoustic Characterstics of Marne Piling

There are two typesofpiling, impactand vibro-driving. Sound levelsgenerated by piling
activititsdepend on the size ofthe pie aswellastype of piling. Inpact driving is an imp ulsive
noise source while vibro-driving isa continuousnoise source. Forimpact drving, peaklevels
are 190-245 dBmostly at 100 Hz and 1kHz. Forvibro-driving, the average noise leveloverthe
time of measurement (called the sound pressure level— SPL) is 160-200 dBmostly at 100 Hz
and 2 kHz.

Ambient noise levelsin the envimnment influence how farpiling noise willtravel High energy
envimnments are generally noisiere.g. surf noise and thermalnoise (ocean turbulence).
Direc t transmission of noise through spherical spreading isthe main way acoustic signals
propagate. Fordirect transmission, noise levels wildrop according to 20log 10R where Ris the
distance from the source. Noise isalso reflected from the surface (orthemmocline) and the
seabed. Rough surface conditionsoran uneven seabed can cause scattering ofthe noise
signal The seabed also absorbssome ofthe noise.

Transmission losscalculated using the above equation fordirect transmission may be
counteracted by reflection from the surfface and seabed such thatthe noise isgreaterthan
predicted ata given distance. Semi-empiicalmodelscanbe used to predict transmission
lo ssin situa tions where the bottom isflat orslopes uniformly.

Impactson Marne Mammals

Forthe purpose ofassessing acoustic inpactson marine mammals, different speciescanbe
divided into groupsbased upon theirauditory sensitivity. Se nsitivity c ategories depend on the
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ability of different speciesto perceive sound ofa certain frequency. This is important to
determine safe zonesformarine mammals present during piling ac tivitie s.

e Baleen whalessuch asthe humpback (Megaptera novaeangliae) and southem right
whales (Eubalae na australis) are believed to be most sensitive to sound in the range
of 7 Hz to 22 kHz.

e Mosttoothed whales, including dolphins (e.g. De lp hinus sp ., Tursiop s sp.) and Kkiller
whales(Orcinusorca), are most sensitive to sound in the range of 150 Hz to 160 kHz.

e Pinnipeds(sealsand sea lions) are sensitive to higherfrequenciesin the range of 75 Hz
to 30 kHz.

Underwatersound can affect marine mammalsin a numberofways:

e Excessive noise cancause behaviouralimpacts, temporary hearing damage or
pemanent hearing damage.

e Behaviouralimpactsinclude avoidance ofthe acoustic source,changesin
communic ation, diving frequency and re spiration.

¢ Temporaryorpemanenthearng damage results in the individualanimals ability to
perceive sound in theirenvimnment and formarine mammals; thishasconsequences
forcommunic ation, navigation, reproduction and possbly feeding.

Mitigation Measures

The South Australian Govemment Department of Planning, Transport and Infra struc ture have
developed UnderwaterPiling Noise Guide line s (2012). These aim to:

1. Provide practicalmanagement and mitigation measuresto minimise the risk o f injury to
marine mammals within the vic inity o f piling ac tivitie s; and

2. Provide a framework that minimise s the risk o f significant impactsto occuron marne
mammalsin biologically important habitatsordurng crticalbehaviours (e.g. breeding
and calving).

The Guidelinesdo notintend to preventallbehaviouralchangesin marine mammalsthat
mightoccurin response to audible but non-traumatic noise events. To some e xtent,
avoidance behaviourisexpected to provide a form of mitigation asit pre vents the marine
mammalfrom approaching the piling activity closely enough fornoise-induced hearing
injury to occurfrom intense orprolonged noise exposure.

Mitigation measures which should be adopted forthe Cattle Bay Marna projectinclude:

e Safety Zones (including Shut Down Zones)
e Planning of Piling Ac tivitie s

e Standard Operational Procedures

e Compliance and Sighting Reports

e Marine MammalObservers
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Safety Zones

Safety zonesinclude observation and shut-down zonesthatare sized based on the likely
noise levelsproduced by the piling activity. A diagram showing example safety zones
arund a jetty isincluded in Figure 1.7. Safety zones aim to minimise the likelihood ofhearing
mjury to occurto marne mammals, and do notintend to prevent behaviouralresponses to
audible but non-traumatic noise events. kislkely that marne mammalsin the vicinity of a
piling activity willshow an avoidance reaction, which reducesthe chance of approaching
the source close enough to enterthe zone ofhearing injury. The impactsoftemporary
displacement are unlikely to be significant unlessthey occurduring criticalbehaviours, such
asbreeding, feeding and resting, orin important areassuch asmigratory comdors. Forthis
reason, timing c onstruc tion ac tivitie s out of the main migration seasonsispreferable.

In the observation zone, movement of marne mammalsismonitored to determine whether
they are approaching orentering the shut-down zone. When a marine mammalis sighted
within orenters the shut-down zone, piling ac tivitie s must be stopped assoon asreasonably
practical The shut-down zonesallow forthe cumulative effect of multiple impacts, ie. in the
orderof30 minutesofexposure to pile driving noise forcetaceansand 2 minutesfor
pinniped. Thisallows some time to move away from the noise source thereby reducing the
likelhood ofhearng injury to occur.

Coastal Coast
waters

Observation
zone

Jetty

Figure 1.11 Example ofsafety zones around a jetty.
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Safety zonesforimpact piling and vibro-driving activitiesare presented in Thble 1.3, together
with the estimated zone ofbehaviouralresponse. The safety zonesare sized by comparing
expected received noise levels with the following noise exposure thresholds.

e Impactpiling — Noise exposure threshold is SEL 150 dB(M) re 1 uPa2s for a single

mpactateither100 m or300 m.

e Vibr-drving — Noise exposure threshold is SPL 180 dB re 1 uPa at 10 m for cetaceans

and SPL 190 dB re 1 yPa at 10 m for pinniped.

Compliance with the noise exposure thresholdsmaybe demonstrated through noise

modelling orempiicalmeasurementsofa similarpiling ac tivity.

Table 1.3 Safety zonesrecommended formarine mammals during piling ac tivitie s.

Species

Noise exposure threshold

Observation
Zone

Shut-down zone

Zone of behavioural
response

impact pilin SEL in dB(M) re 1 pPa’s for
pact piling single impact
< 150 dB{My) at 100 m 1km 100 m <150 m
Low-frequency < 150 dB(My) at 300 m 1.5km 300m <500 m
cetaceans
> 150 dB(My) at 300 m 2km 1km <3km
< 150 dB(My) at 100 m 1 km 100 m <150 m
Mid-frequency = 150 dB(Mn) at 300 m 1.5 km 300m =500 m
cetaceans <3Kkm
> 150 dB(Muy) at 300 m 2km 1km -

Species

Noise exposure threshold

Observation

Shut-down zone

Zone of behavioural

zone response
< 150 dB(Mz) at 100 m 1km 100 m =150 m
High-frequenc
gh-requency < 150 dB(My) at 300 m 1.5 km 300 m <500 m
cetaceans
> 150 dB{M) at 300 m 2 km 1 km =3km
< 150 dB(M,,) at 100 m 1km 100 m <150 m
Pinnipeds < 150 dB(M,,) at 300 m 1.5 km 300 m <500 m
> 150 dB(Mpw) at 300 m 2 km 1 km <3 km
Vibro-driving SPLindB r_e 1 YPa for single
impact
<180 dB at 10 m 500 m 10 m when no avoidance <5Kkm
Cetaceans
>180dB at 10 m 1km 100 m when no avoidance <10 km
<190 dB at 10 m 500 m 10 m when no avoidance <5Km
Pinnipeds
>190dBat10m 1km 100 m when no avoidance <10 km
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Planning of Piing Ac tivitie s
The planning stage ofpiling ac tivitie s should considerthe following:

e Tming and duration —Avoid conducting piling ac tivitie s during time s whe n marine
mammalsare likely to be breeding, calving, feeding, orresting in biologically
important habitatslocated within the potentialnoise impact footprint.

e Piling method — Use low noise piling methods, such asvibro-driving, instead of impact
piing methods where possible. Vibro-driving methods produce lowernoise levels and
are notimpulsive in character. Thisreducesthe likellhood ofhearing injury.

e Contractdocumentation —Include the standard management and mitigation
procedures,and any additionalmeasuresto be putin place, in the CEMP.

e Tained crew — Ensure thata suitably qualified person isavailable during piling
activitiesto conductthe standard operationalproceduresoutlined below. Like ly
marine mammalconcentration areas, peakmigration pathsand times, key feeding
sites, and otheraggregation areasshould be identified during the planning stage
and thisinformation should be provided to trained crew membersand the marne
mammalobserverto improve the identification and observation of marne mammals.

Standard Operational Pocedures

Standard operation proceduresthat mustbe undertaken by contractors during piling
activitiesinclude pre-start, soft start, normaloperation, stand-by operation, and shut-down
procedures.

e Pre-startprocedure —'The presence of marine mammals should be visually monitored
by a suitably trained crew memberforatleast 30 minutes before the
commencementofthe soft start procedure. Particularfocusshould be put on the
shut-down zone but the observation zone should be inspected aswell, forthe full
extent where visibility allows.

o Softstartprocedure —KFmarne mammalshave notbeen sighted within orare likely to
enterthe shut-down zone during the pre-start procedure, the soft start procedure
may commence in which the piling impactenergyisgraduallyincreased overa 10
minute time period. The soft start procedure should also be used afterlong breaksof
more than 30 minutesin piling ac tivity. Visualobservations of marne mammals within
the safety zones should be maintained by trained c re w througho ut so ft starts. The soft
start procedure may alert marine mammalsto the presence ofthe pilng rg and
enable animalsto move away to distanc es where injury is unlike ly.

e Nomaloperation procedure —fmarne mammalshave notbeen sighted within or
are not likely to enterthe shut-down orobservation zone during the soft start
procedure, piing may start at fullimpactenergy. Trained crew should ¢ ontinuo usly
undertake visualobservations during piling activities and shut-down periods. After
long breaksin piling activity orwhen visualobservationsceased orwere hampered
by poorvisbility, the pre-start procedure should be used. Night-time orlow visibility
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operationsmay proceed provided that no more than 3 shut-downsoccurmred during
the preceding 24 hourperiod.

e Stand-byoperationsprocedure —Ffa marne mammalis sighted within the
observation zone during the soft start ornormaloperation procedures, the operator
of the piling rig should be placed on stand-by to shut-down the piling rig. An
additionaltrained crew membershould ¢ ontinuo usly monitorthe marne mammalin
sig ht.

e Shut-down procedure —fa marne mammalissighted within orabout to enterthe
shut-down zone, the piling ac tivity should be stopped immediately. ¥a shut-down
procedure occurred and marine mammalshave beenobserved to move outside the
shut-down zone, or 30 minutes have lapsed since the last marine mammalsighting,
then piling activitie s should recommence using the soft start procedure. F marine
mammalsare detected in the shut-down zone during poorvisibility, o p e rations should
stop until visibility impro ve s.

Compliance and Sighting Report

The contractorconducting the piling ac tivitie s should maintain a record of procedures
employed during operations. Information on any marne mammals sighted during the piling
activity, and theirreaction to the piling activity, may be used in the planning and assessment
of future projects.

A reporton the piling activity should at a minimum contain the location, date, start and
completion time ofthe piling ac tivity, nformation on the piling rig (hammerweightand drop
height, pile size, numberofpiles, numberofimpactsperpile, etc.), details on the trained
crew membersconducting the visualobservations, times when observations were hampered
by poorvisbility orhigh winds, times when start-up delaysorshut-down proceduresoccumned,
and the time and distance of any marine mammalsightings.

Additional Manage me nt and Mitigation Me asure s

Additionalmanagementand / ormitigation measuresare to be used when the impactsof
the piling activity on listed marine mammalspeciesare likely to be signific ant.

Additionalmanagement measuresthatcould be considered include some orallofthe
following .

e hcreased safety zones—Forbiologically important habitats, such asbreeding, resting or
feeding areas, the shut-down zone should be increased to ensure that behavioural
distutbance doesnotoccur. Asan example, it should be used forpiling ac tivitie s
undertaken adjacent known whale breeding and calving sites during whale migration
season.

* Marnne mammalobserers—"The contractorconducting the piling should engage a
suitably qualified marine mammalobserver(s) (MMO) when migratory, vulnerable or
endangered marine mammalsare likely to be present within the area sumounding the
piling ac tivity.

e Opemnationsdunng night time orpoorvisibility —'The soft start procedure should notbe
initiate d untilc onditions allow visualinspection of the safety zones. Fmarine mammals
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are spotted within orlkely to enterthe safety zones during night time operations, piling
ac tivities should be postponed.

e Spottervesseloraicmft—K¥clearobserationscannotbe made from land orthe piling
rig, visualobservations forthe presence of marine mammals within the safety zonesmay
be improved by employing a spottervesseland/oraircraft. The spottervesseland aicraft
should maintain c ontinuous c ontact with the piling operator. An MMO should be on
board of both the vesseland air raft.

Additionalmitigation measuresthatcould be considered include some orallofthe following:

® Press-in piling — Pre ss-in piling mac hines use static forcesto install piles such thatimpacts
are notrequired. Underwaternoise levelsare expected to be signific antly le ss than tho se
produced by conventionalpiing methods. Currenttechnology allows forinstallation of
pies with diametersofup to 1.5 m.

* Suction piling —Suction piling usestubularpilesthatare driven into the seabed, or
dropped a few metresinto a softseabed, afterwhich airand waterare sucked out the
top ofthe tubularpile thereby sinking the pile into the ground. Noise levelsare expected
to be low asthe only source of noise isthe pump.

® Pile type selection —'There issome evidence thatsteel H-piles produc e significantly lower
peaklevels, potentially in the orderof 10 to 20 dB, than circularconcrete and steelpiles.
Use ofaltemative pilesthat produce lessnoise should be considered but maybe
somewhat limited as Hpillesmay notbe suitable forall situa tio ns.

® Bubble curtain —Abubble curtainisa sheetofairbubblesthatare produced around the
location where the piling activity oc curs. The bubblesare created by forcing airthrough
smallholesdrilled in metalor PVC rings using aircompressors, with eitherone ring
deployed on the sea bottom orseveralvertically stacked rings forming a bubble ‘tree’.
The bubblesin the bubble curtain create an acoustic mpedance mismatch between
the waterand airtrapped in the bubble, whic h re sults in sound attenuation acrossthe
bubble curtain.

e Cofferdam —Acofferdam iscreated by placing a solid casing around a pile and
removing the waterfrom the casing. Thisapproach hasthe potentialto result in
sig nific ant noise re duc tio ns.

2.4: Marine turtles are known to occurperiodically in these waters but little data is presented
on possible impacts to these species given that any increase in vessel numbers within
Twofold Bay translates into a higherrisk of vessel strike. The leathery turtle is listed as
endangered underboth the TSC Actand EPBC Act(see commenton page 45).

Fourmarine turtle specieshave the potentialto occurin the watersof Twofold Bay and
Cattle Bay. These are the Ioggerhead Turtle, Green Turtle, Ieatherback Turtle and Hawksbil
Turtle. The Conservation Statusofeach ofthese turtlesunderthe EPBC Act 1999 isprovided
n Table 1.4.

The reference made to the leatherack Turtle (Ieathery Turtle) on page 45 ofthe Cattle Bay
Aquatic Ecology Assessment (Marine Pollution Research 2013) asbeing ‘Vulnerable’ under
the TSC Act 1995 and EPBC Act 1999 isincomectand should read ‘Endangered’.

Ocean Envinnmental Consulting Page 39 March 2015



EDEN RESO RTHO'TEL PIY LID
CATIIE BAY MARINA
RESPONSES TO AGENCY SUBMISSIONS REIATING TO AQUATIC ECOIOGY

Table 1.4 Marine turtles with the potential to occurat the site.

Reptiles (Marine Turtles)

Species Conservation Status Potential of Occumrence

Ioggerhead Turtle Endangered, Breeding likely to occurwithin area

Caretta caretta Migratory, Listed

Gre en Turtle Vulnerable, Migratory, | Foraging, feeding orrelated

Chelonia mydas Listed behaviourknown to occurwithin
area

Ieatherback Turtle Endangered, Speciesorspecieshabitat known to

Dermochelysconacea Migratory, Listed occurwithin area

Ha wksb il Turtle Vulnerable, Migratory, | Speciesorspecieshabitat known to

Eretmochelysimbrcata Liste d occurwithin area

Furtherinformation on these fourspeciesand potentialimpacts on marne turtles from the
proposed marina developmentisprovided below.

Ioggerhead Turtle

Ioggerhead turtlesoccurin tropicaland subtropicalwatersworddwide. In Australia, they
occurincoralreefs,baysand estuariesin tropicaland warmm temperate watersoffthe coast
of Queensland, Northem Temitory, We stem Australia and New South Wales. Ioggerhead
turtles are camivoro us, feeding mostly on shellfish, crabs, sea urc hins and jellyfish (Australian
Govemment Department of the Envimnment 2015a).

Australia hastwo unique breeding populations; the eastem Australian population whic h ne sts
on the southem Great BamierReefand adjacentcoastalareas, and westem Australian
population with majornesting site s in the Muiron Islands, Ningaloo Coast and islandsnear
Shark Bay. Mating on the eastcoaststartsin late October, peaking in Novemberto eady
December Nesting occursfrom late October, peaking in late Decemberand finishing in late
February oreary March. Hatc hlingsemerge from late Decemberunti Aprl with mo st
hatching from February to early March (Australian Govemment Department of the
Envionment 2015a).

Gre en Turtle

Green turtlesoccurin seaweed-rich coralreefsand inshore seagrasspasturesin tropicaland
subtropicalareasofthe ndo-Pacific region. Adultsfeed mainly on seagrassesand algae,
while iImmature animalsare camivorous. Australia hassevenregionalpopulationsofgreen
turtle s that ne st in the southem Great BamierReef, the northem Great BamierReef, the Coral
Sea, the Gulf of Campentaria, We stem Australia's north-we st shelf, the Ashmore and Cartier
Reefsand Scott Reef. Nesting in the Great BamierReefpopulation occursbetween October
and March, peaking inlate Decemberto eary January (Australian Govemment Department
ofthe Environment 2015b).
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Ieatherback Turtle

Ieatherackturtlesoccurin tropicaland temperate waters. They are camivorousand feed
mainly in the open ocean on jellyfish and othersoft-bodied invertebrates. They are most
commonlyreported feeding in coastalwatersofcentraleastem Australia (from southem
Queensland to central New South Wales); south-e ast Australia (from Thsmania, Vic toria and
eastem South Australia) and in south-we stem Westem Australia. Ieatherback turtles migrate
to breed in neighbouring countries particulady in hdonesia, Papua New Guinea and the
Solomon klands. There are no large mokeresrecorded in Australia. Scattered nesting has
beenreported along the south Queensland coastand coastof Amhem Iand. Some nesting
hasoccumed in northem New South Wales. Breeding in south-eastem Queensland occurs
mo stly during Decemberand January (Australian Govemment Department of the
Environment 2015¢).

Ha wksb ill Turtle

Hawksbill turtle s typically occurin tidaland sub-tidalcoraland rocky reefhabitats throughout
tropicalwaters, extending into warmm temperate areas asfarsouth asnorthem New South
Wales. While spongesmake up a large proportion oftheirdietthey also feed on seagrasses,
algae,softcorals and shellfish. In Australia the main feeding area extendsalong the east
coast. Two majorbreeding areasoccurin Australia: Northem Great BamierReef, Torres Strait
and northeasterm Amhem Iand, and the north-west shelf of We stem Australia. Although
hawksbill turtlesbreed throughout the year, the peaknesting period in the Torre s Strait and
GreatBamerReefregion occursbetween January and February. In Amhem Iand, nesting
peaksbetween July and October. The Westem Australian nesting season occurs primarily
from Octoberto January (Australian Govemment Department ofthe Envimnment 2015d).

Impactson Marne Turtles

Thre ats to marine turtles which have the potentialto be associated with the proposed Cattle
Bay Marina include marine debris/ pollution, vesselcollision and habitatdamage.

Marine Debris & Po llutio n:

e Marne debrisand pollution may be associated with both the ¢ onstruc tion and
operation phasesofthe marna fnot managed comectly.

e Injury and fatality asa result of ingestion orentanglement ofmarne debrishasbeen
listed asa key threatening processunderthe EPBC Act.

o FHshing line, mpe / cord fragments, styrofoam beads, tarballs, plastic bagsand
balbonsare allknown to have killed marine turtlesthrough ingestion or
entanglement (Carr1987).

e Foating debrs partic ulady affectsjuvenile turtles asthey spend theirfirst ye a rs d rifting
in convergences (rips, fronts and drift inesformed by ocean c urrents). Such
convergencesaffect debrisand young turtle s similarly, drawing both into the
convergence by downwellingsin the openocean (Carr1987).
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e Oiand taronbeachesand on the watersurface can choke orpoison turtles, or
mhibit swimming. Otherpotentially harmful pollutantsinclude pesticides, heavy
metals, organochlorides, and sewage from the land orfrom boats. These substances
can pollute feeding groundsand increase disease in turtles (Robinset al 2002).

e There isanaverage annualreported mortality of five deathsperyearofloggerhead
Turtle s in Queensland from entanglementin rope, fishing-line orbagsand 1.5 deaths
peryearfrom ingestion of synthe tic materal, usually fishing line (Limpus 2008).

o AsleatherbackTurtlesconsume large quantities ofjellyfish, it isproposed thatthey
are more likely to ingest plastic debrs mistakenly. Mrosovsky et al (2009) examined
autopsyrecordsof 408 Ieatherback Turtle s, spanning 123 years (1885-2007), forthe
presence of plastic in the digestive tract. Plastic wasreported in 34% ofthese cases.

e Hamannetal (2006) record thatin Queensland there were 0.07 deathsof
IeathehackTurtlesperyearbetween 1990 and 2003 through ingestion of marne
debrs. They note a rapid increase in the incidence ofingestion of plastic from the
late 1960s to the 1980s with le ve lling o ff afterthat.

Direct Habitat Damage and Degradation of Habitat

e Pendoley (2005) records habitatdamage asa result of dredging and construction a
main threatto marine turtles. In Queensland, between 1999 and 2002, the average
annualreported mortality was 1.7 loggerhead Turtles peryear(with a maximum of 3)
from laige scale port dredging operations.

e Diectdamage to softbottom subtidalhabitat, some of which maybe vegetated,
wiloccurasa result of piling activities. Shading of some seagrassbedsareasunder
newlyerected pontoonsmayresultin a localised decline initscover. However, thisis
notexpected to be significant given the angle ofthe marna layout. There may also
be directimpactson very smallareasofrocky subtidalreefifneeded to be removed
fornavigation purposes.

e 'There are no beach nesting sitesin Cattle Bay (or Twofold Bay) and while maunne
turtlesmay occasionally use the area forforaging, it is unlkely that the subtidal
habitats within Cattle Bay are a significant foraging area formarne turtles. In
addition, there are widespread seagrassbedsin Twofold Bay which provide an
altemative food source forthose turtle speciesthatfeed on seagrass.

Boat Strike / Ve ssel Collision

e Fastmoving boatshave the potentialto cause injury ordeath of marine turtles,
especiallyin shallow watersoverseagrassbeds where turtltsmaybe foraging.

e Inrecentdecadesthere hasbeen anincrease in the numberofturtleskiled by
collision with vessels and cutsfrom propellers (Greenland et al 2004). With an
increase in the numbersofvesselsbeing used in coastal waters, injurie s to turtle s from
colisibnsand propellercuts from vesselsisexpected to increase.

e 'The increase in the numberofboatstravelling within Twvofold Bay as a result of the
proposed marina facilities willresult in an increased risk of vesselcollision.
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e Hamannetal (2006) reported thatin Queensland, boat strike caused 0.07 turtle
deathsperyearbetween 1990 and 2003.

e FHguresprovided by Limpus (2008) are significantly greater— Limpus suggests that
there are likely to be higherthan eight loggerhead Turtleskilled asa resultofboat
strike peryearin Moreton Bay and Hervey Bay, Queensland,

e 'The numberof Green Turtles affected annually from c o llisio ns with bo a ts is unkno wn.
However, the effect of shipping and recreationalboating islkely to be similarto that
o f Ha wksbill Turtle s, with whic h they share muc h o f the ir distrib utio n. Ha wksb il Turtle s
migrate close to the ocean surface along the coast and use shipping channels
between theirbreeding and feeding grounds. In easterm Queensland, atleast 65
turtles were killed between 1999 and 2002 when they were hit by vessels, a mortality
riskcomparable to that of trawling witho ut Turtle Exc luderDe vic e s in the re gion.
However, Hawksbillsare not asfrequently struckby boatsin Queensland assome
otherspeciesofturtles (Hazel & Gyurs 2006).

e While the figuresabove are alamming, the incidence of marine turtlesin watersof
Queensland ismuch higherthan in Twofold Bay, with majornesting and foraging
groundsthere. Therefore, the riskofvesselcollision willbe lowerdue to thisfact.

Light Po Ilution

e Tightpollution can cause significantimpactson marne turtles on nesting beaches.
Light pollution alters noc tumalbehaviors inc luding how turtles c hoose nesting sites;
how they retum to the sea afternesting; and how hatchlings find the sea after
emerging from theirne sts.

e 'The lackofnesting sitesat Cattle Bay indicatesthat any additionallighting from the
marina wilnotimpacton Ioggerhead Turtle s utilising the area.

Mitig a tio n:

e Iimitationson vesselspeedsshould be putin place on the approach to and within
the marina. They should also be putin place within shalbwsof Cattle Bay where
seagrassbedsoccur. Thiswilreduce the likelhood ofaccidentalcollsion with
marine turtles and the severity of njury if collision cannotbe avoided. Iowervessel
speedswilresultin anincreased capacity of the skipperto spotand avoid marne
turtle s.

e Fducating marna usersofthe potentialforthese speciesto occurthrough signs/
pamphlets provided on admission.

e 'The managementofmarine debrisand pollution willalso indire c tly be ne fit marne
turtles and reduce the likellhood ofentanglementand / oringestion causing hamm or
death.

e Byreducing and managing impactson seagrassbedsand othersubtidalhabitats
thatmay be used by marne turtles there wilbe indirect benefits forthese species.
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2.4: The EIS fails to provide comment on potentialimpacts to Tursiops spp., especially
T aduncus, given there may be a resident population. The proponent should detail how any
impacts on resident/ non-resident species may be ameliorated.

We considerthat thisinformation hasbeen provided. The Cattle Bay Marna Hydr graphic
Mapping & Marine MammalRisk Profilles Report (Ocean Envimrnmental2014) provide s
mformation on the potentialrsks to marine mammals during the c onstruc tion and operation
stagesofthe proposed Cattle Bay Marna along with me asures to mitigate these id e ntifie d
risks (referto Section 3.5 ofthat report).

The majorty ofthe risksidentified are common forwhales, dolphinsand sealsso have been
addressed accordingly (ie. mpactsare notaddressed separately for Tursiopsspp.orany
otherspecies,in some casesa group of speciesmaybe identified asatrsk). Eisconsidered
that the mitigation measuresdetailed in thisreport apply whethera marne mammalspecies
isresidentornot (referto Section 3.5).

kisunderstood thatasa potentially ‘resident population’ the riskto Tursiops spp. is higher
than thatforspecieswhich maybe encountered occasionallyoronly atcertain times ofthe
year. Tb addressthis, Section 3.6 ofthe Cattle Bay Marina Hydrographic Mapping & Marne
MammalRisk Profiles Report (Ocean Envinnmental 2014) provides ‘risk profiles’ foreach
species (including Tursiops spp.). These take into accountthe species’ conservation status,
habitat re quire me nts, distrbution, main areas of use within Twofold Bay and the immediate
coast (from the analysisof Cat Balourecordsfrom 2012-14), the main period of use, potential
threats (asidentified in Section 3.5), mitigation and then determine an overallrisk from the
proposal

The ‘risk profile’ forthe Bottlenose Dolphin (which includes Tursio p s trunc atus s. str. and
Tursiopsaduncus,asCatBalourecordsdo not distinguish between these two species) is
reproduced below.

Species Bottlenose Dolphin, Tursiops trunc atus s. sir.
Indian Ocean Bottlenose, Tursiops adunc us

(Note no distinc tion within Cat Balou Records)

Conservation Status Whalesand othercetaceans (EPBC Act)

Required Habitat/ Distrib ution The Bottlenose Dolphin livesin coastalwatersand oceans. Found
wordwide in temperate and tropicalwaters. They are residentor
frequentinhabitantsofbaysand coastalareas. In some areas
populations wil maintain defined home ranges within rec ognised
coastallandforms. Othersare pelagic animals, found wellout to sea,
often offorquite close to a continentalshelfedge. Thisspecies
occupiesa broaderrange ofhabitatsthan any othermarine
mammal, giving itaccessto a huge varety of organisms inc uding

invertebrates, bottom-dwelling fish and squid, plus the fullrange of

pelagic (oceanic) fish species. Bottlenose Dolphinsare a very social
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speciesand feed together, although they are known to feed alone.
They also take advantage of human-induced prey abundance and

regularly approach fishing trawlers.

Iikelihood of Occumrence Moderate - High (yearmund) —manylocalrecords.
Main Areasof Use Twofold Bay and immediate coastalareas.
Main Period of Use Aresident populationismostlikely to be present yearrund in

Twofold Bay. CatBalou data indic atesthat sightings are most
prevalentin Septemberand October.

Potential Thre ats Entanglementin discarded orin-use fishing gear.
Vesseland cable strike.
Noise impac ts.

Light pollution impacts (through impacton food source).

Habitat mo dific ation.

Biologicalpollution.
Mitigation Available Yes—asperSection 3.5.
Overall Risk Moderate (yearround)

Potentialimpacts and mitigation formarne mammalsincluded in the Cattle Bay Marina
Hydrmographic Mapping & Marine MammalRisk Profiles Report (Ocean Envinnmental 2014)
are reproduced in short below.

POTENTIAL C O NSTRUCTION IMPACTS

e Displacementofbenthic habitatand related food sources/ habitat
¢ Disturtbance ofsediments

e Impactsoffloating plant

* Construc tion noise

e Cable stiike orentanglement

e Pollution via spillage ofliquids and solids

MITIGATION MEASURES FOR MARINA C ONSTRUCTION

e Potentialconstruction impactscanbe avoided by minimising c onstruc tion ac tivity in the
core whale visitation season and undertaking allwork within the frameworkofa Marine
MammalProtection Plan that sets out the require ments formonitoring marine mammal
proximity and protocolsforceasing and resuming worksrelated to the proximity.

* Peakusage periodsforwhales,dolphinsand sealsshould be referred to and avoided.

e 'The overallriskofcable strike canbe managed by avoiding works during the peak
marine mammalvisitation period and by undertaking works in the frameworkofa MMPP.

e 'The riskofovemightcable strike can be minimised by placing floating plant on a swing
mooring ratherthan leaving plantin a fixed moornng c onfiguration.

e 'The riskoffuel transferand construction spilagescan be mitigated by implementation of
management/ mitigation me asure s outlined in the CEMP.
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e Piling noise mitigation asdescrbed in thisreport.

POTENTIAL O PERATIONAL IMPACTS

e Entanglementoringestion ofrubbish
* Tapping orstranding of animals

e Waterpollution

e Lightpollution

e Noise impactsfrom vessels

e Vesselstrke

MITIGATION MEASURES FOR MARINA O PERATIONS

e 'The riskofingestion of, orentanglement in, rubbish/ debrisby marne mammalscanbe
mitigated by inplementing a marna Operational Envionmental Management Plan
(OEMP) that includes provision forinspection and regularclearing of marne debris from
the watersinside the marina and along the Cattle Bay beach-line.

e Ihregardsto waterpollution, the riskofhydrocarbon spillsisnegligible asthe marna wil
notbe providing fuelservicesorany form of mechanicalservicing. The marina willbe
operated on a zero bilge, sewage and shipsliquid waste discharge policy, meaning
vesselswilnotbe allowed to discharge bilge, greyorblackwatersto the bay whist in the
marna. The marina wilnotbe providing a public sewage pump out facility but willbe
providing a managed sewage pump-out facility via a portable collection system. The
trolley transport system wil have safeguardsto ensure thatthere cannotbe accidental
spillages.

e Installation ofdownwardsdirected lighting supplemented with dimmersystems, ortime d
lights with trip mec hanismsasnecessary.

¢ Much ofthe noise generated within the marina would be absorbed by the sumounding
struc ture s (e.g. intertidalbeach to north, mcky reefsto eastand west) and a proportion
ofthe noise transmitted south would be reflected by the wave attenuatorstruc ture back
towardsthe shores. Asa result, residualunderwaternoise would likely be attenuated,
reflected orrefracted noise. Asforthe most part vessels willbe stationary within the
marina, the overallincrease in noise from marina operationsin relation to existing noise
sources from the portin Snug Cove would notlikely be significant and would not pose
any additionalrsk to marine mammals. The 2011 Conservation Management Plan for
So uthem Right Whaleshasalso concluded that shipping the noise risk to these whales
wasminor(ie. individualsmaybe affected but there isno affectatthe population level).

e 'The overallmitigation measure forexcessive vesselnoise and formarne animal
interactionsiseducation, with protocolsand specific information on the marine animals
thatboatersare likely to encounteratvaroustimesofthe year, and the stepsthat
boatersshould take to minimise theirimpacton these animals, including lowerspeeds
and minimum o ff-set distanc es.

e Vesselstrke isa word-wide problem (Marsh et al 2003) and there isa clearrelationship
between the numberofvessels within a given area and the incident of ve sselstrike. The
2011 Conservation Management Plan for Southe m Right Whales, concluded that from an
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east Australian coast population perspective, vesselcollision risk wasmoderate (ie.
populationrecovery could be stalled orreduced). Management ofthisriskrequires a
mixofeducation and active managementsuch asdaily information on known marne
mammalactivity (via close relationships with the existing networkof whale watchers
inc luding residents, commercialfishers, mussel farmers, NPWSwhale-watch and Cat
Balou Cruises). Asthe numberofrecreationalvesselsfrom Twofold Bay increases there
may be a future need forvariable orzoned (time and place) speed limitsto be
enforced, particulardy in relation to Southe m Right Whalesand Humpback Whale feeding
aggregationsand during peakmarne mammalvisitation periods.

e Iocalboatersneed to be educated to be constantlyaware of marine mammalsco-
existing in these watersand to adoptappropriate speedsand clearance when near.

3.2.1 (impactofmarina operations): The assessment ofunderwaternoise impacts has been
based on reviews of a shipping noise analysis. It would be betterto have actual
measurements from marina construction and operation of the marina, from Cattle Bay and
Twofold Bay to determine the level ofimpact.

A Noise and Vibration Assessment forthe proposed Cattle Bay Marina hasnow been
produced. Thisshould be referred to forpotentialnoise impactsofthe marnasoperation.

Furtherdetailon piling noise impactshave been provided from page 37 of thisdocument.

Impactsrelating to recreationalvesselnoise have also been discussed by Marine Pollution
Research (2013).

3.2.2: OEH would determine the risk of vessel strike to be high (unlike the moderate risk rating
provided in the 2011 Conservation Management Plan). mnrecentyears atleast1 whale calf
has been struck and killed within Twofold Bay.

Thisrisk of vesselcollision wasconsidered in the 2011 Conservation Plan for So uthe m Right
Whales. This Plan statesthe following in regardsto vesselc ollision:

o Vesseldistutbance canoccurin the form ofcollisionsorby disrupting beha vio urs.

e 'The type ofvesselsinvolved can range from large commercialvesselsto recreational
vessels, ncluding personal wate rc raft.

e Southem right whalesappearto be the primary speciesinvolved in vesselcollisions in
the southem hemisphere although there are low numbersofrecorded strikesin
Australasian waters.

e Vesselcollision canlead to mortality orsignific ant injury.

e Although collisionsin Australian watersare rare thisissue isofconcem, particulady as
whale numbersincrease and especially forthe south-east population.

e Chronic distutbance leading to increased energetic costsasindividualanimals try to
avoid vesselsmay result from activitiessuch asboat-based whale watc hing,
particulady by recreationalboats.

e Vesselcollisionsfallinto fourcategories: indeterminate c o llisions with the bow orhull
ofa vesselwhere the animalsuffersblunt trauma;bow bulb draping where animals
become wedged on the front of ships; propellerstrike; and collisions where animals
bump into vessels.
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o 'There were two fatalvesselcollisionsand three non-fatalcollisions with so uthe m right
whalesrecorded in Australian watersin the period 1950-2006, albeit thisis likely to be
underreported and therefore an underestimate ofthe incidence ofvesselcollisions.
Two additionalfatalc ollisions with southe m right whaleswere recorded in Australian
watersin the period 2007-2010 in Australia’sreport on ship strikes to the IWC.

o Vesselcollisionisa greaterrsk forsouthem right whales when they are in the coastal
zone due to the higherprobability of encountering vessels. It is like Iy that this risk will
mncrease asshipping traffic growsand the impacton an individual, especially in
south-e ast Australia, is ikely to have a signific ant, potentially population-scale effect,
if furtherevidence confirmsthisasa smalldemographically disc rete population.

Considering this information, the Plan concluded that the risk to east-c oast Southem Right
Whalesfrom vesselcollision (inc lusive oflarge commercial vessels, recreational ve ssels and
personalwatercraft) wasmoderate. We note that OEHhasindicated that thisrisk rating was
inrelation to commercial shipping only, however, from the information presented above
from the Plan we would considerthat thisriskisin relation to allvesseltypeslisted.

The cumulative aquatic ecology impactsofthe use ofthe Cattle Bay Marna in ¢ o njunc tion
with otherapproved and proposed future developmentsin Twofold Bay were considered by
Marne Pollution Research (2013). Ewasconcluded in thisreport that the inc reme ntalrisk to
marine mammals from distutbance, including the risk of vesselcollision, wilincrease as the
numberofvessels transiting through and around Twofold Bay increases.

The marina wilprovide berths for 154 vessels, anging from 12 to 15 m length and the close

proximity to open coastalwaters would indic ate that forthe most part the non-sailing vessels
could be expected to utilise watersof Twofold Bay and associated coastalwatersout to the
continentalshelf. The marina isconveniently located fordeep-sea fishers targeting fish
utilising the many undersea canyonsalong the continentalslope. Asa consequence, the
overallincrease ofhigh speed vesselsin these watersand the possibilty of more high speed
vesselsonce the Boydtown marina isbuilt and ifthe Port of Eden Marina (POEM) proposal
also goesahead (see Project EIS), increasesthe risk formarine mammalsand reptilesof
behaviourdisruption from vesselnoise and harassment, forinjuries ordeath from inge sting
marine debrs and from ve ssel strike .

Collisions within the confinesofthe marina are notlkely to present any orvery little risk to
aquatic fauna by virtue ofthe low vesselspeedsthatvesselswillbe travellng here.

Marine Pollution Research (2013) presented the following mitigation/ management
measuresto reduce the impactsofvesselcollision:

e FEducationofboaters(ie. using passive managementtoolssuch asinformation packs
given to boaters, signage atthe marna, and active managementsuch asdaily
mformation on known marine mammalac tivity within and outside Twofold Bay).

e Specific iskmanagementvia a Marine MammalProtec tion Plan.

e Boatspeed limitations.
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Appendix Al: Use 0f2002 data is not appropriate. The mostrecent data should be used.

The mostrecent survey data (ascollected by Marne Pollution Research in 2013) hasbeen
provided and descrbed in detai, including photographs,in Section 2 ofthe Cattle Bay
Aquatic Ecology Assessment (Marine Pollution Research 2013).

The Ecology Iab (2002) marine ecologicalsurvey data issimply presented in Appendix1 as
part of the literature review component forthis site and to allow forcomparsonsbetween
the two data sets, both undertaken within Cattle Bay. The Cattle Bay Aquatic Ecology
Assessment (Marine Pollution Research 2013) notesthat “The FEcology Lab (TEL2002)
underntook a detailed field survey of Cattle Bay in relation to an eariermarnna proposalfor
the site ... Asthisoriginalsureyisnow 11 yearsold, and asit did not e xte nd out into the
proposed manna footpnnt forthe present proposal a follow-up aquatic ecology survey was
required”.

The follow-up aquatic ecology field study wasundertaken in January 2013 to verify and
extend the original survey and include the offshore areas within the proposed marna
footprint. The resultsofthisare provided within the main text of Section 2 of the doc ument.
The data obtained during this survey iscompared with the results of the TEL2002 survey and
any similaritiesordiscrepanciesare descrbed within the document. Eisconsidered that the
use ofthisdata forthis purpose is warmanted.

Appendix A2: The EPBC Actreport only shows records within a 1 km radius of the centre of
Twofold Bay. This area does notcoverCattle Bay and should be extended.

kisnoted that the text within the Cattle Bay Aquatic Ecology Asse ssment (Marine Po llution
Research 2013) statesthat an EPBC Act 1999 search wasundertaken using a 10 km radius
arund the study site. However, the search results (in Appendix A2 ofthe report) only show a
1km radiusand do notcoverCattle Bay itself. The TSC Act 1995 search radius wascormect.
The initial re sults (which are described in the text asa combination ofboth the TSC Act 1995
and EPBC Act 1999 searc hes) list 63 listed marne speciescomprsing 14 sea birds, 3 shore bird
species, 13 cetaceans(whalesand dolphins), 4 reptile s (turtle s), 4 sharks and 26 fish (mainly
seahorsesand pipe fish) with the potentialto occurat the site.

T rectify the matter,an additional EPBC Act 1999 Protected Matters Report wasprepared
on 16 February 2015 and isprovided in Appendix 1. Thisreport wasundertaken using a 5 km
radius around Cattle Bay itself. Thisreportincludes 72 ‘listed marne species (comprsing 39
marine / migratory birds, 28 fish —the majority of which are syngnathids, 12 whalesand other
cetaceans, 2 seals, 4 turtles and 4 sharks). Table 1.5 liststhese species, theirconservation
status underthe EPBC Act 1999 and the potentialofoccumrence asdetermined by the
database.

The potentialimpactsofthe marna construction and operation on alltaxa listed within this
revised report have aleadybeen assessed in the Aquatic Ecology Report (Marine Pollution
Research 2013) and in the Marine MammalRisk Profile Report (Ocean Envinnmental2014).

Ocean Envinnmental Consulting Page 49 March 2015



EDEN RESO RTHO'TEL PIY LID
CATIIE BAY MARINA

RESPONSES TO AGENCY SUBMISSIONS REIATING TO AQUATIC ECOIOGY

Table 1.5 Marine species listed underthe EPBC Act 1999 with the potentialto occurat the

study site.

Species Conservation Status Potential of Occumrence

Fish

BlackCod Vulnerable Speciesorspecieshabitat may
Epinephelusdaemelii occurwithin area

Syngnathids Listed Speciesorspecieshabitat may
(27 spp.) occurwithin area

Mammals (Whales, Dolphins and Seals)

Blue Whale
Balaenoptem musculus

Endangered, Migratory,
Whales & Cetaceans

Speciesorspecieshabitat likely to
occurwithin area

So uthe m Right Whale
Eubalae na australis

Endangered, Migratory,
Whales & Cetaceans

Breeding likely to occurwithin
area

Humpback Whale
Megaptera novaeangliae

Vulnerable, Migratory,
Whales & Cetaceans

Congregationoraggregation
known to occurwithin area

Bryde’s Whale
Baloenoptera edeni

Migratory, Whales &
Cetaceans

Speciesorspecieshabitat may
occurwithin area

Pygmy Right Whale

Caperea marginata

Migratory, Whales &
Cetaceans

Speciesorspecieshabitat may
occurwithin area

Killer Whale (Orca)
Orcinusorca

Migratory, Whales &
Cetaceans

Speciesorspecieshabitat may
occurwithin area

Minke Whale
Baloenoptera acutor strata

Whales & Cetaceans

Speciesorspecieshabitat may
occurwithin area

Dusky Do Ip hin
Lagenorhync hus obscurus

Migratory, Whales &
Cetaceans

Speciesorspecieshabitat may
occurwithin area

Common Dolphin
De lp hinus de lp his

Whales & Cetaceans

Speciesorspecieshabitat may
occurwithin area

Risso’s Dolp hin
Grampus grise us

Whales & Cetaceans

Speciesorspecieshabitat may
occurwithin area

Indian Ocean Bottlenose
Dolphin
Tursiops adunc us

Whales & Cetaceans

Speciesorspecieshabitat likely to
occurwithin area

Bottlenose Dolphin
Tursiop s trunc atus s. str.

Whales & Cetaceans

Speciesorspecieshabitat may
occurwithin area

New Zealand FurSeal Listed Speciesorspecieshabitat may
Arctocephalusforsteni occurwithin area
Australian Fur Seal Listed Speciesorspecieshabitat may
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Arctocephalus pusillus

occurwithin area

Reptiles (Marine Turtles)

Ioggerhead Turtle
Caretta caretta

Endangered, Migratory,
Listed

Breeding likely to occurwithin
area

Gre en Turtle
Chelonia mydas

Vulnerable, Migratory,
Listed

Foraging, feeding orrelated
behaviourknown to occurwithin
area

Ieatherback Turtle
Dermochelyscornacea

Endangered, Migratory,
Listed

Speciesorspecieshabitat known
to occurwithin area

Ha wksb ill Turtle
Eretmochelysimbricata

Vulnerable, Migratory,
Listed

Speciesorspecieshabitat known
to occurwithin area

Sha rks

Greg Nurse Shark
Carc harnas taurus
(eastcoast population)

Critic ally Endangered

Speciesorspecieshabitat likely to
occurwithin area

Great White Shark
Carcharmdoncarchanas

Vulnerable, Migratory

Speciesorspecieshabitat known
to occurwithin area

Whale Shark
Rhincodon typus

Vulnerable, Migratory

Speciesorspecieshabitat may
occurwithin area

Porbeagle Shark
Iamna nasus

Migratory

Speciesorspecieshabitat likely to
occurwithin area

Marine Birds

Fork-tailed Swift
Apuspacificus

Migratory, Listed

Speciesorspecieshabitat likely to
occurwithin area

Antipodean Albatross
Diomedea antipode nsis

Vulnerable, Migratory,
Listed

Foraging, feeding orrelated
behaviourlkely to occurwithin
area

Thistan Alb a tro ss
Diomedea dabbenena

Endangered, Migratory,
Listed

Speciesorspecieshabitat may
occurwithin area

So uthem Royal Alb atro ss
Diomedea epomophorna
(se nsu stric to)

Vulnerable, Migratory,
Listed

Foraging, feeding orrelated
behaviourlikely to oc curwithin
area

Wandering Albatross
Diomedea exulans
(se nsu lato)

Vulnerable, Migratory,
Listed

Foraging, feeding orrelated
behaviourlkely to occurwithin
area

Gibson’s Albatross
Diomedea gibsonit

Vulnerable, Migratory,
Listed

Foraging, feeding orrelated
behaviourlkely to occurwithin
area
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Northem Royal Albatross
Diomedea sanfordi

Endangered, Migratory,
Listed

Foraging, feeding orrelated
behaviourlkely to occurwithin
area

So uthe m Giant Pe trell
Macronectesgiganteus

Endangered, Migratory,
Listed

Speciesorspecieshabitat may
occurwithin area

Northem Giant Petrell
Macronectes halli

Vulnerable, Migratory,
Listed

Speciesorspecieshabitat may
occurwithin area

So oty Alb a tro ss
Phoebetrna fusca

Vulnerable, Migratory,
Listed

Speciesorspecieshabitat may
occurwithin area

Fesh-footed Shearwater
Puffinuscameipes

Migratory, Listed

Foraging, feeding orrelated
behaviourlkely to occurwithin
area

Little 2 m
Ste ma albifrons

Migratory, Listed

Speciesorspecieshabitat may
occurwithin area

Buller s Alb a tro ss
Thalassarc he bulle i

Vulnerable, Migratory,
Listed

Foraging, feeding orrelated
behaviourlkely to occurwithin
area

Shy Alb a tro ss
Thalassarc he cauta
(se nsu stric to)

Vulnerable, Migratory,
Listed

Foraging, feeding orrelated
behaviourlkely to occurwithin
area

Chatham Albatross
Thalassarc he ere mita

Endangered, Migratory,
Listed

Foraging, feeding orrelated
behaviourlkely to occurwithin
area

Campbell Alb atro ss
Thalassarc he impavida

Vulnerable, Migratory,
Listed

Speciesorspecieshabitat may
occurwithin area

Black-browed Albatross
Thalassarc he melanop hrs

Vulnerable, Migratory,
Listed

Speciesorspecieshabitat may
occurwithin area

Salvin’s Alb a tro ss

Thalassarc he salvini

Vulnerable, Migratory,
Listed

Foraging, feeding orrelated
behaviourlikely to occurwithin
area

White-capped Albatross
Thalassarc he steadi

Vulnerable, Migratory,
Listed

Foraging, feeding orrelated
behaviourlkely to occurwithin

area
GreatEgret Listed Speciesorspecieshabitat known
Ardea alba to occurwithin area

Cattle Egret Listed Speciesorspecieshabitat likely to
Ardea tbis occurwithin area

Great Skua Listed Speciesorspecieshabitat may

Cathamcta skua

occurwithin area
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Iatham’s Snipe Listed Foraging, feeding orrelated

Gallinago hard wic kii behaviourmay occurwithin area

Swinhoe’s Snipe Listed Foraging, feeding orrelated

Gallinago megala behaviourlikely to oc curwithin
area

Pin-tailed Snipe Listed Foraging, feeding orrelated

Gallinago stenuna behaviourlikely to oc curwithin
area

Painted Snipe Liste d Speciesorspecieshabitat may

Ro stratula be ng hale nsis occurwithin area

(se nsu lato)

White -bellied Sea Eagle Listed Speciesorspecieshabitat known

Holiceetuslucogaster

to occurwithin area

Blue Petrel
Halbbaena caerulea

Vulnerable, Listed

Speciesorspecieshabitat may
occurwithin area

White -throated Needletail
Hirundapus caudac utus

Liste d

Speciesorspecieshabitat known
to occurwithin area

Swift Paro tt Endangered, Listed Speciesorspecieshabitat likely to

Lathamusdiscolor occurwithin area

Rainbow Bee-eater Listed Speciesorspecieshabitat may

Mermopsomatus occurwithin area

Black-faced Monarch Listed Speciesorspecieshabitat known

Monarcha melanopsis to occurwithin area

Sa tin Flycatc her Listed Speciesorspecieshabitat known

Myiagra cyanoleuca to occurwithin area

Orange-belied Panot Critic ally Endangered Speciesorspecieshabitat may

Neophema chrysogaster occurwithin area

Little Cudew Listed Foraging, feeding orrelated

Nume nius minutus behaviourlkely to occurwithin
area

Osprey Listed Speciesorspecieshabitat known

Pandion haliae tus to occurwithin area

Rufo us Fantail Listed Speciesorspecieshabitat known

Rhipidura rufifrons to occurwithin area

Hooded Plover Listed Speciesorspecieshabitat known

Thino mis rubric o lis

to occurwithin area

Hooded Plover(eastem)
Thino mis rub ric o llis rub ric o llis

Vulnerable, Listed

Speciesorspecieshabitat known
to occurwithin area
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Appendix 17: Hydrographic mapping and marine mammalrisk report—- Wave model runs
should have also included 100 year ARIwhich may have more bearing on potentialimpacts

to Cocora Beach and performance of wave attenuator.
Please referto the response prepared by RoyalHaskoning DHV (2015).

The purpose ofthe hydrographic mapping study wasto provide information on the current
condition ofthe seaflooratthe site. While changesto the seafloorand nearbybeach
profilesmayoccurin the medium to long term as a result of the wave attenuator, these are
expected to be gradualand marine mammalsare mostlkely to be able to adaptto any
smallchangesin localhabitat availability o verthis timeframe. tisconsidered that the
immediate impactsofconstruction and operation are of much more importance.
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2. RESPONSE TO NSW ENVIRONMENT PRO TEC IO N AUTHO RITY

WaterQuality - Construction and Operation Phase:

e No information has been included on the water quality of the receiving waters where the
marina willbe constructed. Water quality testing is important to establish a baseline by
which water quality objectives can be determined. An understanding ofthe water
quality of the receiving waters is essential for predic ting and assessing impacts to waters
including the quantity and physic-chemical properties of all potential water pollutants
and the risks posed to the environment and human he alth, including the risk to the Water
Quality Objectives in the ambient waters using criteria set outin ANZECC (2000).

¢ 'The environmental assessment should fully assess the potential waterquality impact due
to the construction of the marina (including sediment, erosion and stormwater contiols
and installation techniques to mitgate impacts and to ensure constuction operations do
not pollute waters).

e 'The impacts ofany specific activities involved in site pre paration during the construc tion
phase should be identified and mitigation measures putin place.

e 'The EIA raisies the issue of water pollution from copperablation and proppeller wash
disturbing sediments on the seabed. More detail should be included regarding this
potentialimpactin light of ambient water quality informa tion.

e Furtherinformation on managing waterimpacts from Marinas and Boat RepairFacilities
can be found in the publications “Environmental Action for Marinas, Boatsheds and
Slipways (DECC 2007) and “Best Practice for Marinas and Boat Re pairFacilities” (EPA
1999).

kisnoted that little nformation isprovided in the EIA or Aquatic Ecology Assessment in
regard to marine waterquality and the potentialimpacts during the c onstruc tion and
operation phasesofthe marina. No site specific waterquality data forthe site hasbeen
undertaken to date. An additionalreview of backgrmund waterquality data forTwofold Bay
hasnow been undertaken. An assessmentofpotentialimpacts and mitigation measures has
also beendone. These data and information are presented in a standalone Water Quality
Management Plan forthe Cattle Bay Marina (Ocean Envinnmental 2015).

Additionalbackground waterquality sampling wilbe undertaken priorto c onstruc tion and
thisdata added to the backgrmund data section ofthe Water Quality Management Plan for
the Cattle Bay Marina due to the lackofambient waterquality data on allparametersof
concem.

A CEMP and OEMP have also been produced by Royal Haskoning DHV (2015) and the se
documentsshould also be referred to.
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3. RESPONSE TO NSW DEPARTMENT O F PRIMA RY INDUSTRIES
(FISHERIES)

Approvals: The proponent must apply fora Part 7 Permit to Harxm Marine Vegetation (s.205)
underthe Fisheries Management Act priorto the commencement of any piling works on site.

We confirm thatan application fora Part 7 Permit to Harm Marne Vegetation willbe
prepared and submitted to NSW Fsheriesonce the development plansforthe proposed
Cattle Bay Marna are finalised and councilapprovalisgained (we note thatthe pemit
application cannotbe submitted untidevelopment approvalisobtained).

The permit application willbe submitted to NSW Fisheriesto allow time forprocessing and
approvalbefore the commencementofany piling works orotherac tivitie s on site which
have the potentialto harm marine vegetation.

An aquatic CEMPis to be developed and provided to NSW Fisheries forcomment and

approval priorto commencement of any wourks.

A CEMP forthe Cattle Bay Marina hasnow been developed and wilbe submitted to NSW
Fisheriesforcomment and approvalpriorto any workscommencing.

The CEMPincludesallmitigation measures pertaining to potentialimpacts on aquatic
ecology and the marne envimnmentasprovided in:

o Section 3 ofthe Cattle Bay Manna EISAquatic Ecology Asse ssme nt (Marine Po llution
Research Pty Itd 2013).

e Section 3.5 ofthe Cattle Bay Marina Hydrographic Mapping and Marne Mammal
Risk Report (Ocean Envionnmental 2014).

e Section 3 ofthe Cattle Bay Marnna WaterQuality Inpact Asse ssment (Ocean
Envionmental 2015).

e 'hisreport.

A Hydrographic Survey to adequately delineate aquatic habitats as outlined in the Cattle
Bay Marina EIS Aquatic Ecology Assessment (2013) is to be completed and results used to
inform the development ofthe CEMP and O EMP.

A Hydrographic Survey to provide additionalinformation on aquatic habitats and the
delineation ofseagrassbedsat the site wasundertaken in July 2014 (Cattle Bay Marina
Hydrmographic Mapping and Marine MammalRisk Report, Ocean Envionme ntal2014). This
report should have been submitted to NSW Fisheries along with the Cattle Bay Marna ESand
Aquatic Ecology Assessment.
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The information in the Hydrographic Mapping and Marne MammalRisk Re port relating to
the location of various marine habitats, seagrassbedsand potentialimpactsto marne
habitatshasbeen taken into accountin the development ofthe CEMP and O EMP.

An Introduced Marine Species Management Plan forconstruction and operation mustbe
developed and provided to Fisheries forcomment and approval priorto commencement of

any works.

We confirm that an ntroduced Marne Species Management Plan wilbe developed once
approvalforthe projecthasbeenreceived. This Plan would be provided to Fisheresfor
commentand approvalpriorto any workscommencing at the site.

An additional principle that“no relocated moorings are to be placed into orin close

proximity to seagrass beds” mustbe included in the swing mooring relocation plan.

RoyalHaskoning DHV hasprepared a Swing Mooring Relocation Plan. The finallocation of
swing moorngswildepend on a numberofconstraints, including envimrnmentalfactors,
such asthe location ofseagrasses.

There are c urre ntly 48 swing mooringslocated in Snug Cove and itisestimated that arund
25 ofthese would need to be relocated. There are only two locationsalong the northem
shore of Twofold Bay that provide realistic optionsforreloc ations. These are Snug Cove and
Quarantine Bay. The mostlikely scenario wilbe relocation of some selected moorngs to
nearby areasin Snug Cove,complete removalofany cumently vacant moorngs and
moorings from those who are happy to transferto marna berths,and movementofsome
people to vacant mooringsin Quarantine Bay (f available).

Seagrassmapping undertaken by NSW I&I Marne Pollution Research and Ocean
Envimnmentalindic ate thatthere are large areasofpatchy Zstem sp. within Snug Cove
and smallerareasof Posidonia and Halophila closerto shore. The 7m depth contourhas
been determined to be an approximation ofthe outerboundary between unvegetated
sand and seagrasshabitats.

In determining the finalareasformooring relocation seagrassmapswould be referred to
and alleffortsto avoid mapped areasofseagrasswould be made. By allocating swing
mooringsto areasoutside the 7m depth contoursseagrassbeds should be avoided.
However, due to otherconstraints and the extensive coverofZostersp. (albeit patchy and
sparse) throughout most of Snug Cove,it maynotbe possible to relocate allmooringsaway
from mapped seagrassbeds.

T mitigate this,any relocated mooringswould be required to be Seagrass Friendly Moorings.
kisexpected thateven if some mooringsare required to be relocated in ornearareasof
patchy Zostera sp. seagrass, the removalofthe 25 moorings cumrently loc ated within the se
seagrassareas, which have been shown scourthe seabed (~200 m2 permoorng ofscoured
seabed wasmeasured during the field survey), and replacement with Seagrass Friendly
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Moorings, willresult in a netbenefitto seagrasseshere (ie.if 25 mooringsare removed and /
orrelocated there wilbe ~5,000 m2ofseabed which wil have the opportunity to be
recolonised by seagrassesovertime).

Ratherthan the additional principle suggested by Fisheries,isrecommended that the
Mooring Relocation Plan include a recommendation asfollows:

“Relocated moornngsshould avoid areasofmapped seagrmassand be placed outside of the
7m depth contourwhere possible. o mitigate potentialimpactsin caseswhere thisisnot
feasible, allrelocated mooringsshould be Se agrass Frie ndly Moonngs.”
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Australian Government

*“ Department of the Environment

EPBC Act Protected Matters Report

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.

Information is available about Environment Assessments and the EPBC Act including significance
guidelines, forms and application process details.

Report created: 16/02/15 17:05:17 .\
Flat e ¥
Summary Mether cote
Details

Matters of NES

Other Matters Protected by the EPBC Act
Exira Information

Caveat
Acknowledgements

Mullica
Il lies
'Effst Edrom
Pt w Kish
: Esst Bond
cEE
[ Forest
0 _ 85

| |Kms Wonboyn
Morth

This map may contain data which are
©Commonwealth of Australia
(Geoscience Australia), ©PSMA 2010

Coordinates
Buffer: 5.0Km



http://www.environment.gov.au/epbc/assessments/index.html

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.

World Heritage Properties: None
National Heritage Places: None
Wetlands of International Importance: None
Great Barrier Reef Marine Park: None
Commonwealth Marine Areas: None

Listed Threatened Ecological Communities: 3

Listed Threatened Species: 53

Listed Migratory Species: 44

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.

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.

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.

Commonwealth Land: 1
Commonwealth Heritage Places: None
Listed Marine Species: 72
Whales and Other Cetaceans: 12
Critical Habitats: None

Commonwealth Reserves Terrestrial: None

Commonwealth Reserves Marine None
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Extra Information

This part of the report provides information that may also be relevant to the area you have nominated.

Place on the BRNE:

State and Territory Reserves:

Regional Forest Agreements:

Invasive Species:

Nationally Important Wetlands:

Key Ecological Features (Marine)

Detalls

Matters of National Environmental Significance

Listed Threatened Ecological Communities

[ Resource Information ]

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.

Name

Littoral Rainforest and Coastal Vine Thickets of

Eastern Australia

Lowland Grassy Woodland in the South East

Corner Bioregion

Subtropical and Temperate Coastal Saltmarsh

Listed Threatened Species
Name

Birds

Anthochaera phrygia

Regent Honeyeater [82338]

Botaurus poiciloptilus
Australasian Bittern [1001]

Dasyornis brachypterus
Eastern Bristlebird [533]

Diomedea epomophora epomophora

Southern Royal Albatross [25996]

Diomedea epomophora sanfordi
Northern Royal Albatross [82331]

Diomedea exulans antipodensis
Antipodean Albatross [82269]

Diomedea exulans exulans
Tristan Albatross [82337]

Status
Critically Endangered

Critically Endangered

Vulnerable

Status

Endangered

Endangered

Endangered

Vulnerable

Endangered

Vulnerable

Endangered

Type of Presence
Community likely to
occur within area
Community likely to
occur within area
Community likely to
occur within area

[ Resource Information ]

Type of Presence

Species or species
habitat known to occur
within area

Species or species
habitat likely to occur
within area

Species or species
habitat likely to occur
within area

Foraging, feeding or
related behaviour likely
to occur within area

Foraging, feeding or
related behaviour likely
to occur within area

Foraging, feeding or
related behaviour likely
to occur within area

Species or species



Name

Diomedea exulans gibsoni
Gibson's Albatross [82271]

Diomedea exulans (sensu lato)
Wandering Albatross [1073]

Fregetta grallaria grallaria

White-bellied Storm-Petrel (Tasman Sea), White-
bellied Storm-Petrel (Australasian) [64438]

Halobaena caerulea
Blue Petrel [1059]

Lathamus discolor
Swift Parrot [744]

Macronectes giganteus
Southern Giant-Petrel [1060]

Macronectes halli
Northern Giant-Petrel [1061]

Neophema chrysogaster
Orange-bellied Parrot [747]

Phoebetria fusca
Sooty Albatross [1075]

Pterodroma leucoptera leucoptera
Gould's Petrel [26033]

Rostratula australis
Australian Painted Snipe [77037]

Sternula nereis nereis
Australian Fairy Tern [82950]

Thalassarche bulleri
Buller's Albatross, Pacific Albatross [64460]

Thalassarche cauta cauta
Shy Albatross, Tasmanian Shy Albatross [82345]

Thalassarche cauta salvini
Salvin's Albatross [82343]

Thalassarche cauta steadi
White-capped Albatross [82344]

Thalassarche eremita
Chatham Albatross [64457]

Thalassarche melanophris
Black-browed Albatross [66472]

Status

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Endangered

Endangered

Vulnerable

Critically Endangered

Vulnerable

Endangered

Endangered

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Endangered

Vulnerable

Type of Presence

habitat may occur within
area

Foraging, feeding or
related behaviour likely
to occur within area

Foraging, feeding or
related behaviour likely
to occur within area

Species or species
habitat likely to occur
within area

Species or species
habitat may occur within
area

Species or species
habitat likely to occur
within area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Breeding likely to occur
within area

Foraging, feeding or
related behaviour likely
to occur within area

Foraging, feeding or
related behaviour likely
to occur within area

Foraging, feeding or
related behaviour likely
to occur within area

Foraging, feeding or
related behaviour likely
to occur within area

Foraging, feeding or
related behaviour likely
to occur within area

Species or species
habitat may occur within
area



Name
Thalassarche melanophris impavida
Campbell Albatross [82449]

Thinornis rubricollis rubricollis
Hooded Plover (eastern) [66726]

Fish
Epinephelus daemelii

Black Rockcod, Black Cod, Saddled Rockcod
[68449]

Prototroctes maraena
Australian Grayling [26179]

Frogs
Heleioporus australiacus
Giant Burrowing Frog [1973]

Litoria aurea
Green and Golden Bell Frog [1870]

Litoria littlejohni
Littlejohn's Tree Frog, Heath Frog [64733]

Mammals
Balaenoptera musculus
Blue Whale [36]

Status

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Endangered

Dasyurus maculatus maculatus (SE mainland population)

Spot-tailed Quoll, Spotted-tail Quoll, Tiger Quoll

(southeastern mainland population) [75184]

Eubalaena australis
Southern Right Whale [40]

Isoodon obesulus obesulus
Southern Brown Bandicoot (Eastern) [68050]

Megaptera novaeangliae
Humpback Whale [38]

Phascolarctos cinereus (combined populations of Qld, NSW and the ACT)

Endangered

Endangered

Endangered

Vulnerable

Koala (combined populations of Queensland, New
South Wales and the Australian Capital Territory)

[85104]
Potorous longipes

Long-footed Potoroo [217]

Potorous tridactylus tridactylus
Long-nosed Potoroo (SE mainland) [66645]

Pseudomys fumeus
Konoom, Smoky Mouse [88]

Pseudomys novaehollandiae
New Holland Mouse, Pookila [96]

Pteropus poliocephalus
Grey-headed Flying-fox [186]

Vulnerable

Endangered

Vulnerable

Endangered

Vulnerable

Vulnerable

Type of Presence

Species or species
habitat may occur within
area

Species or species
habitat known to occur
within area

Species or species
habitat may occur within
area

Species or species
habitat known to occur
within area

Species or species
habitat likely to occur
within area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Species or species
habitat likely to occur
within area

Species or species
habitat likely to occur
within area

Breeding likely to occur
within area

Species or species
habitat likely to occur
within area

Congregation or
aggregation known to
occur within area

Species or species
habitat likely to occur
within area

Species or species
habitat likely to occur
within area

Species or species
habitat likely to occur
within area

Species or species
habitat likely to occur
within area

Species or species
habitat likely to occur
within area

Foraging, feeding or
related behaviour known



Name Status Type of Presence
to occur within area

Plants

Cryptostylis hunteriana

Leafless Tongue-orchid [19533] Vulnerable Species or species
habitat likely to occur
within area

Streblus pendulinus

Siah's Backbone, Sia's Backbone, Isaac Wood Endangered Species or species

[21618] habitat likely to occur
within area

Thesium australe

Austral Toadflax, Toadflax [15202] Vulnerable Species or species
habitat likely to occur
within area

Reptiles

Caretta caretta

Loggerhead Turtle [1763] Endangered Breeding likely to occur
within area

Chelonia mydas

Green Turtle [1765] Vulnerable Foraging, feeding or
related behaviour known
to occur within area

Dermochelys coriacea

Leatherback Turtle, Leathery Turtle, Luth [1768] Endangered Species or species
habitat known to occur
within area

Eretmochelys imbricata

Hawksbill Turtle [1766] Vulnerable Species or species
habitat known to occur
within area

Sharks

Carcharias taurus (east coast population)

Grey Nurse Shark (east coast population) [68751] Critically Endangered Species or species
habitat likely to occur
within area

Carcharodon carcharias

Great White Shark [64470] Vulnerable Species or species
habitat known to occur
within area

Rhincodon typus

Whale Shark [66680] Vulnerable Species or species
habitat may occur within
area

Listed Migratory Species [ Resource Information ]

* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.

Name Threatened Type of Presence

Migratory Marine Birds
Apus pacificus
Fork-tailed Swift [678] Species or species

habitat likely to occur
within area

Diomedea antipodensis

Antipodean Albatross [64458] Vulnerable* Foraging, feeding or
related behaviour likely
to occur within area

Diomedea dabbenena

Tristan Albatross [66471] Endangered® Species or species
habitat may occur within
area

Diomedea epomophora (sensu stricto)

Southern Royal Albatross [1072] Vulnerable* Foraging, feeding or
related behaviour likely
to occur within area

Diomedea exulans (sensu lato)

Wandering Albatross [1073] Vulnerable Foraging, feeding or
related behaviour likely
to occur within area

Diomedea gibsoni

Gibson's Albatross [64466] Vulnerable* Foraging, feeding or
related behaviour likely
to occur within area




Name
Diomedea sanfordi
Northern Royal Albatross [64456]

Macronectes giganteus
Southern Giant-Petrel [1060]

Macronectes halli
Northern Giant-Petrel [1061]

Phoebetria fusca
Sooty Albatross [1075]

Puffinus carneipes

Flesh-footed Shearwater, Fleshy-footed
Shearwater [1043]

Sterna albifrons
Little Tern [813]

Thalassarche bulleri
Buller's Albatross, Pacific Albatross [64460]

Thalassarche cauta (sensu stricto)
Shy Albatross, Tasmanian Shy Albatross [64697]

Thalassarche eremita
Chatham Albatross [64457]

Thalassarche impavida
Campbell Albatross [64459]

Thalassarche melanophris
Black-browed Albatross [66472]

Thalassarche salvini
Salvin's Albatross [64463]

Thalassarche steadi
White-capped Albatross [64462]

Migratory Marine Species
Balaenoptera edeni
Bryde's Whale [35]

Balaenoptera musculus
Blue Whale [36]

Caperea marginata
Pygmy Right Whale [39]

Carcharodon carcharias
Great White Shark [64470]

Caretta caretta
Loggerhead Turtle [1763]

Threatened

Endangered*

Endangered

Vulnerable

Vulnerable

Vulnerable

Vulnerable®

Endangered

Vulnerable*

Vulnerable

Vulnerable*

Vulnerable*

Endangered

Vulnerable

Endangered

Type of Presence

Foraging, feeding or
related behaviour likely
to occur within area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Foraging, feeding or
related behaviour likely
to occur within area

Species or species
habitat may occur within
area

Foraging, feeding or
related behaviour likely
to occur within area

Foraging, feeding or
related behaviour likely
to occur within area

Foraging, feeding or
related behaviour likely
to occur within area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Foraging, feeding or
related behaviour likely
to occur within area

Foraging, feeding or
related behaviour likely
to occur within area

Species or species
habitat may occur within
area

Species or species
habitat likely to occur
within area

Species or species
habitat may occur within
area

Species or species
habitat known to occur
within area

Breeding likely to occur
within area



Name
Chelonia mydas
Green Turtle [1765]

Dermochelys coriacea

Leatherback Turtle, Leathery Turtle, Luth [1768]

Eretmochelys imbricata
Hawksbill Turtle [1766]

Eubalaena australis
Southern Right Whale [40]

Lagenorhynchus obscurus
Dusky Dolphin [43]

Lamna nasus
Porbeagle, Mackerel Shark [83288]

Megaptera novaeangliae
Humpback Whale [38]

Orcinus orca
Killer Whale, Orca [46]

Rhincodon typus
Whale Shark [66680]

Migratory Terrestrial Species
Haliaeetus leucogaster
White-bellied Sea-Eagle [943]

Hirundapus caudacutus
White-throated Needletail [682]

Merops ornatus
Rainbow Bee-eater [670]

Monarcha melanopsis
Black-faced Monarch [609]

Myiagra cyanoleuca
Satin Flycatcher [612]

Rhipidura rufifrons
Rufous Fantail [592]

Migratory Wetlands Species
Ardea alba
Great Egret, White Egret [59541]

Ardea ibis
Cattle Egret [59542]

Gallinago hardwickii
Latham's Snipe, Japanese Snipe [863]

Threatened

Vulnerable

Endangered

Vulnerable

Endangered

Vulnerable

Vulnerable

Type of Presence

Foraging, feeding or
related behaviour known
to occur within area

Species or species
habitat known to occur
within area

Species or species
habitat known to occur
within area

Breeding likely to occur
within area

Species or species
habitat may occur within
area

Species or species
habitat likely to occur
within area

Congregation or
aggregation known to
occur within area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Species or species
habitat known to occur
within area

Species or species
habitat known to occur
within area

Species or species
habitat may occur within
area

Species or species
habitat known to occur
within area

Species or species
habitat known to occur
within area

Species or species
habitat known to occur
within area

Species or species
habitat known to occur
within area

Species or species
habitat likely to occur
within area

Foraging, feeding or
related behaviour may
occur within area



Name Threatened Type of Presence
Numenius minutus

Little Curlew, Little Whimbrel [848] Foraging, feeding or
related behaviour likely
to occur within area

Rostratula benghalensis (sensu lato)

Painted Snipe [889] Endangered® Species or species
habitat may occur within
area

Other Matters Protected by the EPBC Act

Commonwealth Land [ Resource Information ]

The Commonwealth area listed below may indicate the presence of Commonwealth land in this
vicinity. Due to the unreliability of the data source, all proposals should be checked as to whether it
impacts on a Commonwealth area, before making a definitive decision. Contact the State or Territory
government land department for further information.

Name

Commonwealth Land -

Listed Marine Species [ Resource Information ]

* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.

Name Threatened Type of Presence

Birds

Apus pacificus

Fork-tailed Swift [678] Species or species
habitat likely to occur
within area

Ardea alba

Great Egret, White Egret [59541] Species or species
habitat known to occur
within area

Ardea ibis

Cattle Egret [59542] Species or species
habitat likely to occur
within area

Catharacta skua

Great Skua [59472] Species or species
habitat may occur within
area

Diomedea antipodensis

Antipodean Albatross [64458] Vulnerable* Foraging, feeding or
related behaviour likely
to occur within area

Diomedea dabbenena

Tristan Albatross [66471] Endangered* Species or species
habitat may occur within
area

Diomedea epomophora (sensu stricto)

Southern Royal Albatross [1072] Vulnerable* Foraging, feeding or
related behaviour likely
to occur within area

Diomedea exulans (sensu lato)

Wandering Albatross [1073] Vulnerable Foraging, feeding or
related behaviour likely
to occur within area

Diomedea gibsoni

Gibson's Albatross [64466] Vulnerable* Foraging, feeding or
related behaviour likely




Name

Diomedea sanfordi
Northern Royal Albatross [64456]

Gallinago hardwickKii

Latham's Snipe, Japanese Snipe [863]

Gallinago megala
Swinhoe's Snipe [864]

Gallinago stenura
Pin-tailed Snipe [841]

Haliaeetus leucogaster
White-bellied Sea-Eagle [943]

Halobaena caerulea
Blue Petrel [1059]

Hirundapus caudacutus
White-throated Needletail [682]

Lathamus discolor
Swift Parrot [744]

Macronectes giganteus
Southern Giant-Petrel [1060]

Macronectes halli
Northern Giant-Petrel [1061]

Merops ornatus
Rainbow Bee-eater [670]

Monarcha melanopsis
Black-faced Monarch [609]

Myiagra cyanoleuca
Satin Flycatcher [612]

Neophema chrysogaster
Orange-bellied Parrot [747]

Numenius minutus
Little Curlew, Little Whimbrel [848]

Pandion haliaetus
Osprey [952]

Phoebetria fusca
Sooty Albatross [1075]

Puffinus carneipes

Flesh-footed Shearwater, Fleshy-footed

Shearwater [1043]

Threatened

Endangered®

Vulnerable

Endangered

Endangered

Vulnerable

Critically Endangered

Vulnerable

Type of Presence
to occur within area

Foraging, feeding or
related behaviour likely
to occur within area

Foraging, feeding or
related behaviour may
occur within area

Foraging, feeding or
related behaviour likely
to occur within area

Foraging, feeding or
related behaviour likely
to occur within area

Species or species
habitat known to occur
within area

Species or species
habitat may occur within
area

Species or species
habitat known to occur
within area

Species or species
habitat likely to occur
within area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Species or species
habitat known to occur
within area

Species or species
habitat known to occur
within area

Species or species
habitat may occur within
area

Foraging, feeding or
related behaviour likely
to occur within area

Species or species
habitat known to occur
within area

Species or species
habitat may occur within
area

Foraging, feeding or
related behaviour likely
to occur within area



Name
Rhipidura rufifrons
Rufous Fantail [592]

Rostratula benghalensis (sensu lato)
Painted Snipe [889]

Sterna albifrons
Little Tern [813]

Thalassarche bulleri
Buller's Albatross, Pacific Albatross [64460]

Thalassarche cauta (sensu stricto)

Shy Albatross, Tasmanian Shy Albatross [64697]

Thalassarche eremita
Chatham Albatross [64457]

Thalassarche impavida
Campbell Albatross [64459]

Thalassarche melanophris
Black-browed Albatross [66472]

Thalassarche salvini
Salvin's Albatross [64463]

Thalassarche steadi
White-capped Albatross [64462]

Thinornis rubricollis
Hooded Plover [59510]

Thinornis rubricollis rubricollis
Hooded Plover (eastern) [66726]

Fish
Heraldia nocturna

Upside-down Pipefish, Eastern Upside-down
Pipefish, Eastern Upside-down Pipefish [66227]

Hippocampus abdominalis

Big-belly Seahorse, Eastern Potbelly Seahorse,
New Zealand Potbelly Seahorse [66233]

Hippocampus breviceps

Short-head Seahorse, Short-snouted Seahorse
[66235]

Hippocampus minotaur
Bullneck Seahorse [66705]

Hippocampus whitei

White's Seahorse, Crowned Seahorse, Sydney
Seahorse [66240]

Histiogamphelus briggsii

Crested Pipefish, Briggs' Crested Pipefish, Briggs'

Pipefish [66242]

Threatened

Endangered®

Vulnerable

Vulnerable®

Endangered

*

Vulnerable

Vulnerable

Vulnerable*

*

Vulnerable

Vulnerable

Type of Presence

Species or species
habitat known to occur
within area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Foraging, feeding or
related behaviour likely
to occur within area

Foraging, feeding or
related behaviour likely
to occur within area

Foraging, feeding or
related behaviour likely
to occur within area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Foraging, feeding or
related behaviour likely
to occur within area

Foraging, feeding or
related behaviour likely
to occur within area

Species or species
habitat known to occur
within area

Species or species
habitat known to occur
within area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area



Name
Histiogamphelus cristatus

Rhino Pipefish, Macleay's Crested Pipefish, Ring-

back Pipefish [66243]

Hypselognathus rostratus

Knifesnout Pipefish, Knife-snouted Pipefish
[66245]

Kaupus costatus

Deepbody Pipefish, Deep-bodied Pipefish [66246]

Kimblaeus bassensis
Trawl Pipefish, Bass Strait Pipefish [66247]

Leptoichthys fistularius
Brushtail Pipefish [66248]

Lissocampus runa
Javelin Pipefish [66251]

Maroubra perserrata
Sawtooth Pipefish [66252]

Mitotichthys semistriatus
Halfbanded Pipefish [66261]

Mitotichthys tuckeri
Tucker's Pipefish [66262]

Notiocampus ruber
Red Pipefish [66265]

Phyllopteryx taeniolatus
Common Seadragon, Weedy Seadragon [66268]

Solegnathus robustus

Robust Pipehorse, Robust Spiny Pipehorse
[66274]

Solegnathus spinosissimus
Spiny Pipehorse, Australian Spiny Pipehorse
[66275]

Stigmatopora argus
Spotted Pipefish, Gulf Pipefish [66276]

Stigmatopora nigra
Widebody Pipefish, Wide-bodied Pipefish, Black
Pipefish [66277]

Stipecampus cristatus
Ringback Pipefish, Ring-backed Pipefish [66278]

Syngnathoides biaculeatus

Double-end Pipehorse, Double-ended Pipehorse,
Alligator Pipefish [66279]

Urocampus carinirostris
Hairy Pipefish [66282]

Threatened

Type of Presence

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area



Name
Vanacampus margaritifer
Mother-of-pearl Pipefish [66283]

Vanacampus phillipi
Port Phillip Pipefish [66284]

Vanacampus poecilolaemus

Longsnout Pipefish, Australian Long-snout
Pipefish, Long-snouted Pipefish [66285]

Mammals
Arctocephalus forsteri
New Zealand Fur-seal [20]

Arctocephalus pusillus

Australian Fur-seal, Australo-African Fur-seal
[21]

Reptiles
Caretta caretta
Loggerhead Turtle [1763]

Chelonia mydas
Green Turtle [1765]

Dermochelys coriacea

Leatherback Turtle, Leathery Turtle, Luth [1768]

Eretmochelys imbricata
Hawksbill Turtle [1766]

Whales and other Cetaceans
Name
Mammals

Balaenoptera acutorostrata
Minke Whale [33]

Balaenoptera edeni
Bryde's Whale [35]

Balaenoptera musculus
Blue Whale [36]

Caperea marginata
Pygmy Right Whale [39]

Delphinus delphis

Common Dophin, Short-beaked Common
Dolphin [60]

Eubalaena australis
Southern Right Whale [40]

Grampus griseus
Risso's Dolphin, Grampus [64]

Lagenorhynchus obscurus
Dusky Dolphin [43]

Threatened

Endangered

Vulnerable

Endangered

Vulnerable

Status

Endangered

Endangered

Type of Presence

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Breeding likely to occur
within area

Foraging, feeding or
related behaviour known
to occur within area

Species or species
habitat known to occur
within area

Species or species
habitat known to occur
within area

[ Resource Information ]

Type of Presence

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Species or species
habitat likely to occur
within area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area

Breeding likely to occur
within area

Species or species
habitat may occur within
area

Species or species
habitat may occur within
area



Name Status Type of Presence
Megaptera novaeangliae

Humpback Whale [38] Vulnerable Congregation or
aggregation known to
occur within area

Orcinus orca

Killer Whale, Orca [46] Species or species
habitat may occur within
area

Tursiops aduncus

Indian Ocean Bottlenose Dolphin, Spotted Species or species

Bottlenose Dolphin [68418] habitat likely to occur
within area

Tursiops truncatus s. str.

Bottlenose Dolphin [68417] Species or species
habitat may occur within
area

Extra Information

Places on the RNE [ Resource Information ]
Note that not all Indigenous sites may be listed.

Name State Status

Natural

Bell Bird Creek Nature Reserve NSW Registered

Ben Boyd National Park NSW Registered

Eden Geological Site NSW Registered

Historic

East Boyd Bay Area NSW Indicative Place

Post Office (former) NSW Indicative Place

Boydtown Group NSW Registered

Church Ruins NSW Registered

Eden Courthouse NSW Registered

Sea Horse Inn NSW Registered

State and Territory Reserves [ Resource Information ]
Name State

Bell Bird Creek NSW

Ben Boyd NSW

Eagles Claw NSW

Eden Region NSW

FMAs in EDEN NSW

Regional Forest Agreements [ Resource Information ]
Note that all areas with completed RFAs have been included.

Name State

Eden RFA New South Wales

Invasive Species [ Resource Information ]

Weeds reported here are the 20 species of national significance (WoNS), along with other introduced
plants that are considered by the States and Territories to pose a particularly significant threat to
biodiversity. The following feral animals are reported: Goat, Red Fox, Cat, Rabbit, Pig, Water Buffalo
and Cane Toad. Maps from Landscape Health Project, National Land and Water Resouces Audit,
2001.

Name Status Type of Presence

Birds

Alauda arvensis

Skylark [656] Species or species
habitat likely to occur
within area

Anas platyrhynchos

Mallard [974] Species or species
habitat likely to occur




Name

Carduelis carduelis
European Goldfinch [403]

Carduelis chloris
European Greenfinch [404]

Columba livia

Rock Pigeon, Rock Dove, Domestic Pigeon [803]

Passer domesticus
House Sparrow [405]

Streptopelia chinensis
Spotted Turtle-Dove [780]

Sturnus vulgaris
Common Starling [389]

Turdus merula
Common Blackbird, Eurasian Blackbird [596]

Mammals
Bos taurus
Domestic Cattle [16]

Canis lupus familiaris
Domestic Dog [82654]

Felis catus
Cat, House Cat, Domestic Cat [19]

Feral deer
Feral deer species in Australia [85733]

Lepus capensis
Brown Hare [127]

Mus musculus
House Mouse [120]

QOryctolagus cuniculus
Rabbit, European Rabbit [128]

Rattus norvegicus
Brown Rat, Norway Rat [83]

Rattus rattus
Black Rat, Ship Rat [84]

Sus scrofa
Pig [6]

Vulpes vulpes
Red Fox, Fox [18]

Type of Presence
within area

Species or species
habitat likely to occur
within area

Species or species
habitat likely to occur
within area

Species or species
habitat likely to occur
within area

Species or species
habitat likely to occur
within area

Species or species
habitat likely to occur
within area

Species or species
habitat likely to occur
within area

Species or species
habitat likely to occur
within area

Species or species
habitat likely to occur
within area

Species or species
habitat likely to occur
within area

Species or species
habitat likely to occur
within area

Species or species
habitat likely to occur
within area

Species or species
habitat likely to occur
within area

Species or species
habitat likely to occur
within area

Species or species
habitat likely to occur
within area

Species or species
habitat likely to occur
within area

Species or species
habitat likely to occur
within area

Species or species
habitat likely to occur
within area

Species or species
habitat likely to occur



Name Status

Plants

Anredera cordifolia

Madeira Vine, Jalap, Lamb's-tail, Mignonette Vine,
Anredera, Gulf Madeiravine, Heartleaf
Madeiravine, Potato Vine [2643]

Asparagus aethiopicus

Asparagus Fern, Ground Asparagus, Basket Fern,
Sprengi's Fern, Bushy Asparagus, Emerald
Asparagus [62425]

Asparagus asparagoides

Bridal Creeper, Bridal Veil Creeper, Smilax,
Florist's Smilax, Smilax Asparagus [22473]

Asparagus plumosus
Climbing Asparagus-fern [48993]

Asparagus scandens

Asparagus Fern, Climbing Asparagus Fern
[23255]

Chrysanthemoides monilifera subsp. monilifera
Boneseed [16905]

Chrysanthemoides monilifera subsp. rotundata
Bitou Bush [16332]

Cytisus scoparius

Broom, English Broom, Scotch Broom, Common
Broom, Scottish Broom, Spanish Broom [5934]

Genista monspessulana

Montpellier Broom, Cape Broom, Canary Broom,
Common Broom, French Broom, Soft Broom
[20126]

Lantana camara

Lantana, Common Lantana, Kamara Lantana,
Large-leaf Lantana, Pink Flowered Lantana, Red
Flowered Lantana, Red-Flowered Sage, White
Sage, Wild Sage [10892]

Nassella neesiana

Chilean Needle grass [67699]

Nassella trichotoma

Serrated Tussock, Yass River Tussock, Yass
Tussock, Nassella Tussock (NZ) [18884]

Opuntia spp.
Prickly Pears [82753]

Pinus radiata

Radiata Pine Monterey Pine, Insignis Pine, Wilding
Pine [20780]

Protasparagus plumosus
Climbing Asparagus-fern, Ferny Asparagus
[11747]

Rubus fruticosus aggregate
Blackberry, European Blackberry [68406]

Salix spp. except S.babylonica, S.x calodendron & S.x reichardtii

Willows except Weeping Willow, Pussy Willow and
Sterile Pussy Willow [68497]

Salvinia molesta
Salvinia, Giant Salvinia, Aquarium Watermoss,
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within area

Species or species
habitat likely to occur
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Name Status Type of Presence

Kariba Weed [13665] habitat likely to occur
within area
Senecio madagascariensis
Fireweed, Madagascar Ragwort, Madagascar Species or species
Groundsel [2624] habitat likely to occur
within area
Ulex europaeus
Gorse, Furze [7693] Species or species
habitat likely to occur
within area
Nationally Important Wetlands [ Resource Information ]
Name State
Twofold Bay NSW
Key Ecological Features (Marine) [ Resource Information ]

Key Ecological Features are the parts of the marine ecosystem that are considered to be important
for the biodiversity or ecosystem functioning and integrity of the Commonwealth Marine Area.

Name Region
Upwelling East of Eden South-east



Coordinates
-37.06981 149.9021

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-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 following provisions of the EPBC Act have been mapped:
- migratory and
- marine
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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