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Figure 11 taken at MGA 94 UTM Z 56J Easting 490642   Northing 7191012 Seafarer Drive, above the southern 
drainage channel indicating salt scalds with iron staining (flocculation).    
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Figure 12 taken at MGA 94 UTM Z 56J Easting 490642   Northing 7191012 Seafarer Drive, above the southern 
drainage channel indicating salt scalds with iron staining (flocculation).    
 
Urban expansion (home building) is continuing and it is expected that all new development applications for building 
approvals will require septic systems capable of meeting the high ecological values. 
 
In the absence of mitigation, thresholds would continue to be outside of the HEV requirements. 
  
Whilst the cumulative impacts of sea level rise are beyond the terms of reference for this report and therefore are 
non-mitigatable, the current situation of colonisation of the clay pan by Mangrove species, may be indicative of a 
combination of sediment transport from the Mary catchment (McDougal et al 2012) , and predicted contemporary 
science on sea level rise  impacts to Sprobolus/ Samphire ecosystems( Baumer et al 2012). The effectiveness of the 
colonisation may also be as a result of a combination of the elevated nutrient discharges and could be viewed as a 
reflection of the quality of the storm water flow regime from the Turtle Cove catchment.  
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Controlling Mangrove species requires a permit under the QLD Fisheries Act 1994. Any attempt to create a 
mangrove management plan with the intention of recruitment reduction, to maintain the clay pan roosting areas, 
would require both State and Federal approvals. 
 
At this point in time, a decision on attempting to mitigate colonisation of the clay pan will be left up to the State and 
Federal environment/marine agencies to consider.    
 
Colonisation is predicted to continue due to; 

 WQ being correctly managed resulting in no negative impact on Mangrove recruitment, 

 Predicted modelling of intensified flood events for the Mary catchment ( CSIRO 2009), 

 Sea Level Rise  modelling. 
 

 

Figure 13 indicating A.marina colonising middle channel. 
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Figure 14 indicating A.marina colonising southern drainage channel. 
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Figure 15 indicating A.marina colonising westward across southern clay pan. 
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Figure 16 indicating A.marina colonising sprobolus salt marsh. 

 

 

Figure 17 Total nitrogen for 5 sampling sites, threshold HEV 160µm/L. 
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Figure 17 indicates that the amount of total nitrogen measured within this site, which is the southern drainage gully, 

has double the recommended amount of 500 micrograms per litre, and sampling site 2, which is the middle drain is 

100 micrograms above the threshold, which is a direct result of all the nitrogen usage for the surrounding urban 

landscape (gardens, lawns, pet faeces, septic systems) entering this storm water channel.   

 

Figure 18 total phosphorus for 5 sites threshold HEV lower estuary 14 µm/l. 

Figure 18 indicates that total phosphorus for all of the 5 sampling sites are above the threshold of 14 micrograms , 

which is also a direct result of phosphorus usage in the catchment ( detergents, gardens, lawns, dog faeces, septic 

systems) entering all storm water lines. 

 

 

Figure 19, pH for 5 sampling sites, threshold HEV 6.5-8. 

Figure 19 indicates that pH is below the recommended threshold of 6.5 to 6.8. 
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Figure 20 Turbidity for 5 sampling sites, threshold HEV lower estuary 8 notional turbidity units. 

Figure 20 indicates that at the time of sampling post a rainfall event, notional turbidity units (cloudiness), were double 

the threshold. This may be due to sediment leakages from some home sites where earthworks were being completed 

and some which have significant salt scalds, and the uncovered areas of the storm water drains. 

 

 

Figure 21 dissolved oxygen for 5 sites threshold HEV lower estuary 100%. 
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Figure 22, suspended solids for 5 sites threshold HEV lower estuary 13 µg/l. 

Figure 22 indicates that 3 of the sampling sites (drains), were above the threshold for suspended solids and the 

southern storm water channel was 3 times the threshold, which would be reflective of the disturbed landscape above 

the site and the fact that all house sites contain septic sewerage systems.  

The construction of a stand-alone 1500 PPE STP utilising reusable class A water for use on the northern Solar Farm 

site, could result in unacceptable WQ impact’s to the HEV of the receiving environment, in the absence of correct 

management and accredited monitoring framework, however the regulation requirement for an ERA permit and water 

reuse plan meeting the HEV will significantly mitigate the risks associated with cumulative impacts. 
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Figure 23 indicates the extent of the Turtle Cove catchment which drains into the site. 

2.4 CUMULATIVE IMPACTS TO WADER AND SHOREBIRD HABITAT 

Current impacts to the clay pan roosting site are; 

 Illegal uncontrolled vehicle access, 

 Illegal uncontrolled domestic dog access,  

 Vulpes vulpes predation. 

 Flotsam and jetsam (plastic).  

No significant physical anthropogenic related impacts have occurred to the geophysical and tidal landscapes of the 

clay pans, such as reclamation, hydrological alterations, excavations or restrictions to the tidal prism from bunding or 

flood gates. As such the vast majority of any potential cumulative impacts from anthropogenic activities contiguous to 

the clay pans are the key determinant for future cumulative impact. 

Actions such as bunding and excavation and or filling below HAT for reclamation of the clay pans, would result in 

unacceptable impact’s to the roosting habitats and therefore require some offsetting (KBR 2011) 

As this proposal does not require the reclamation of the below HAT landscape, unacceptable physical impacts to the 

roosting habitats are unlikely to occur and therefore offsetting is not a requirement. 
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The cohorts of wader and wetland avifauna which have historically utilised the roosting habitat, have been subjected 
to background disturbance from noise levels from ca 1940-70 associated with the conversion of the original forested 
landscape to pineapple /sugar cane production, with the accompanying noise levels from agricultural machinery use.  
 
From 1970 to the present, the cohorts of wader and wetland avifauna which have historically utilised the roosting 
habitat, have been subjected to background disturbance noise levels  from the conversion of the agricultural land use  
to urban LU , with the accompanying noise levels associated with earthworks for road, drainage and urbanisation 
including; 

 Diurnal/nocturnal Vehicle noise, 

 Diurnal/Nocturnal aviation noise, 

 Diurnal urban noise emissions from mowing/slashing/leaf blowing/ barking dogs/loud music, 

 Diurnal noise emissions from building construction(nail guns/music/impact hammering/power sawing/chain 
sawing) 

 
It would be difficult to conclude that the cohorts of wader and wetland avifauna which have historically utilised the 
roosting habitat, have been significantly impacted by seven decades of anthropogenic generated noise levels, in the 
absence of any reference survey data for visitation numbers pre 1950, to allow a statistical analysis of potential 
decline in visitation numbers, as the species are also vulnerable to habitat alterations in the Northern Hemisphere. 
 
The current situation is that the wader birds utilise the central claypan area for 97% of their seasonal roosting 
requirements and that the remaining 3% of roosting occurs at 3 particular foreshore sites. If this 3% requirement is 
not managed effectively, it may lead to a cumulative impact of the wader species abandoning the foreshore areas. 
 
Appendix N (Wader Bird Management Plan) proposes an effective management regime to reduce the risk of any 
cumulative impact from foreshore disturbances. 
 
There is no evidence indicating that the cohorts of wader and wetland avifauna which have historically utilised the 
roosting habitat, utilise the clay pan nocturnally. Anecdotal evidence exists that some wader species may roost in the 
Mangrove forest east of the claypan, although this has not been confirmed thru surveys (Currie 2014) and that 
surveys to date show that the clay pan roosting site is vacant at dusk and dawn, indicating that all avifauna which 
utilise the site diurnally, vacate the site to roost nocturnally away from predators, such as; 

 Canis lupus,  

 Felis cattus, 

 Vulpes vulpes, 

 Domestic dogs. 
 
The potential for the cumulative impacts from predation to increase will be dependent on the presence/absence of a 

successful pest management strategy.TC currently has a FH lot occupancy of ca 50% within the catchment which 

relates to the possibility of expansion of urban generated noise, increases in nutrient runoff, and intensified illegal 

access to the clay pans during the crucial migratory season.  

In the absence of effective mitigation of the potential cumulative impacts to roosting habitats, an assumption can be 

made that any anthropogenic disturbance related impacts, to roosting behaviours, and predation resulting in a 

decrease in overall migratory species numbers and diversity, may continue. 

The configuration of the claypan precludes boating traffic from utilising the site at HAT due to an average depth of 

300mm and intrusion by kayaks/canoes has not been observed by the site manager (Personal comment Trevor 

Davis). 
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Figure 24, indicating FH lot occupancy at TC as of 30/05/2015, catchment and drainage lines in blue. 
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Figure 25 Indicating 2007 land use, with ingress points (blue lines) of non-water sensitive design exogenous storm water from urban landscape to Lot 996. 
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Figure 25 a, indicating increase from 2007 to 2016   in land use with no implemented water sensitive design in the upper catchment ingress points to Lot 996. 
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2.5 CUMULATIVE IMPACTS TO MNES SPECIES  

Sub-Tropical and Temperate Coastal Salt Marsh (Sprobolus/Samphire ecosystem) 

Turtle Cove contains ca 7ha of STCSM which exists at HAT along the foreshore and within small areas of the clay pan drainage lines. 

 

Figure 26 indicating 10-20 m wide foreshore of sprobolus STTSM with preferred >3.8m HAT roosting site in yellow box. 

The greatest cumulative impact to the saltmarsh will be the sea level rise related colonisation from Mangrove species, which is 

predicted by contemporary marine science and is evident at the site. This cumulative impact is not as a direct result of any former, 

current and or proposed future land use.   

At this point in time it is not considered to be a mitigatable impact , as the regulatory environment does not apply to ‘ natural /cyclical 

alterations/adaptations’ to MNES. 

The salt marsh is to be protected from terrestrial related impacts as there is no requirement for the below HAT habitat areas to be 

utilised. 

10 meters 

Saltwater couch salt marsh 
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The STTSM is currently grazed mildly by Macropus giganteus and shows good vigour and health with minimal weed intrusion, as 

evidenced in figure 23 above. 

A pest flora and fauna plan has been produced to manage the salt marsh. 

 

CONCLUSION 

It is unlikely that the project will result in any significant impact the saltmarsh. 

 

2.6 Matters of National Environmental Significance 
(MNES) 
 
The surrounding environment of the lot is deemed as potential habitat for the following threatened species which are listed under the 
EPBC ACT 1999, conservation status listings are; 

 C Critically endangered 

 E Endangered 

 V Vulnerable  
 
MNES   
 

Species Common name Habitat  Recorded Not Recorded 

Ardea alba Great white egret Site  R 

Calidris acuminate Sharp tailed sandpiper Samphire roost  R 

Calidris alba Sanderling Samphire roost  R 

Calidris canutus Red Knot, Knot Samphire roost  R 

Calidris ferruginea Curlew Sandpiper Samphire roost  R 

Calidris ruficolis Red-necked Stint Samphire roost  R 

Calidris subminuta  Long toed stint Samphire roost  R 

Calidris tenuirostris Great Knot Samphire roost  R 

Chainobilis dwyerii Large eared pied bat Site  NR 

Halieetus leucogaster  White bellied sea eagle Site  R 

Numenius phaeopus whimbrel Samphire roost  R 

Pluvialis squatarola Grey plover  Samphire roost  NR 

Sterna hirundo Tern Samphire roost  NR 

Sterna sumatrana  Black napped tern Samphire roost  NR 

Stermula albifrons Little tern Samphire roost  NR 

Tringa stagnatilus  Marsh sand piper  Samphire roost  NR 

Tringa totanus Common red shank Samphire roost  NR 

Turnix melanogaster Black breasted button quail Site  NRNH 

Turnix oliveii Buff breasted button quail Site  NR 

Xenus cinereus Terek sandpiper Samphire roost  R 

Xeromys myoides False water mouse Samphire roost  PVNR  

 
Table 5, MNES PMST report listing. 
 
 

MNES  COMMON NAME  CONSERVATION
STATUS 

PRESENCE  COMMENTS  

Anthochaera phrygia Regent Honeyeater E SHMO PVNR 

Botaurus poiciloptilus Australasian Bittern E SHKO PVNR 

Erythrotriorchis radiatus Red Goshawk V SHLO PVNR 
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Fregetta grallaria grallaria White-bellied Storm-Petrel (Tasman 
Sea), Whitebellied 
Storm-Petrel 

V SHLO PVNR 

Geophaps scripta scripta Squatter Pigeon V SHMO PVNR 

Lathamus discolor Swift Parrot E SHMO NR 

Macronectes giganteus Southern Giant-Petrel E SHMO PVNR 

Macronectes halli Northern Giant-Petrel E SHMO PVNR 

Pterodroma neglecta neglecta Kermadec Petrel (western V SHMO PVNR 

Rostratula australis Australian Painted Snipe E SHLO PVNR  

Thalassarche melanophris 
impavida 

Campbell Albatross V SHMO PVNR 

Turnix melanogaster Black-breasted Button-quail V SHLO NH 

Maccullochella mariensis Mary River Cod E SHMO NH 

Neoceratodus forsteri Australian Lungfish, Queensland 
Lungfish 

V SHMO NH 

Mixophyes iteratus Giant Barred Frog, Southern Barred 
Frog 

E SHMO NH 

Chalinolobus dwyeri Large-eared Pied Bat, Large Pied Bat V SHMO PVNR 

Dasyurus hallucatus Northern Quoll E SHMO NR 

Eubalaena australis Southern Right Whale E SHLO NH 

Megaptera novaeangliae Humpback Whale V SHKO NH 

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

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

E HKO NH  
Nearest record 5km NW  

Pteropus poliocephalus Grey-headed Flying-fox V FHA PVNR 

Xeromys myoides Water Mouse, False Water Rat V SHKO PVNR 

Cycas ophiolitica  E SHMO NR 

Macrozamia pauli-guilielmi Pineapple Zamia E SHLO NR 

Cryptocarya foetida Stinking Cryptocarya, Stinking Laurel V SHMO NR NH 

Cryptostylis hunteriana Leafless Tongue-orchid E SHLO NRNH 

Phaius australis Lesser Swamp-orchid C SHLO NR NH  

Phebalium distans Mt Berryman Phebalium E SHMO NH only occurs on LZ 7  

Streblus pendulinus Siah's Backbone, Sia's Backbone, 
Isaac Wood 

V SHLO NR NH  

Taeniophyllum muelleri Minute Orchid, Ribbon-root Orchid E SHLO NR NH  

Caretta caretta Loggerhead Turtle E SHMO PVNH 

Chelonia mydas Green Turtle V BKO PVNR  

Delma torquata Collared Delma V BKO NR  

Dermochelys coriacea Leatherback Turtle, Leathery Turtle, 
Luth 

E BLO PVNR  

Elusor macrurus Mary River Turtle, Mary River Tortoise E SHMO NR NH  

Eretmochelys imbricata Hawksbill Turtle V BKO PVNR  

Furina dunmalli Dunmall's Snake V SHMO NR  

Lepidochelys olivacea Olive Ridley Turtle, Pacific Ridley 
Turtle 

E BKO PVNR  

Natator depressus Flatback Turtle E BKO PVNR  

Carcharias taurus (east coast 
population) 

Grey Nurse Shark (east coast 
population 

C SHMO NR NH  

Pristis zijsron Green Sawfish, Dindagubba, 
Narrowsnout Sawfish 

V SHMO PVNR  

Rhincodon typus Whale Shark V SHMO NR NH  

 
Table 6, MNES PMST report listing. 
 

Migratory Marine Birds    

Apus pacificus Fork-tailed Swift SHLO PVNR 

Puffinus carneipes Flesh-footed Shearwater, Fleshy-footed 
Shearwater 

SHMO PVNR  

Sterna albifrons Little Tern SHMO PVNR  
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Migratory Marine Species     

Balaenoptera edeni Bryde's Whale SHMO NR NH 

Dugong dugon Dugong SHKO NR NH  

Lamna nasus Porbeagle, Mackerel Shark SHMO NR NH 

Orcaella brevirostris Irrawaddy Dolphin SHMO NR NH  

Orcinus orca Killer Whale, Orca SHMO R NH  

Sousa chinensis Indo-Pacific Humpback Dolphin BKO R NH  

Migratory Terrestrial Avifuana 
Species  

   

Haliaeetus leucogaster White-bellied Sea-Eagle SHKO R  

Hirundapus caudacutus White-throated Needletail SHKO NR PV 

Merops ornatus Rainbow Bee-eater SHLO R  

Monarcha melanopsis Black-faced Monarch SHKO PV NR  

Monarcha trivirgatus Spectacled Monarch SHKO PV NR 

Myiagra cyanoleuca Satin Flycatcher SHLO PV NR  

Rhipidura rufifrons Rufous Fantail SHKO PV NR  

Xanthomyza phrygia Regent Honeyeater SHMO PV NR  

Migratory Wetland Avifauna 
Species 

   

Actitis hypoleucos Common Sandpiper RKO PVNR 

Ardea alba Great Egret, White Egret SHK R 

Ardea ibis Cattle Egret SHL PVNR  

Arenaria interpres Ruddy Turnstone RKO NR 

Calidris acuminata Sharp-tailed Sandpiper RKO PVNR 

Calidris alba Sanderling RKO NR 

Calidris canutus Red Knot, Knot RKO R 

Calidris ferruginea Curlew Sandpiper RKO R 

Calidris ruficollis Red-necked Stint RKO R 

Calidris subminuta Long-toed Stint RKO PVNR 

Calidris tenuirostris Great Knot RKO R 

Calidris melanotos Pectoral Sandpiper RKO NR 

Charadrius bicinctus Double-banded Plover RKO NR 

Charadrius leschenaultii Greater Sand Plover, Large Sand Plover RKO R 

Charadrius mongolus Lesser Sand Plover, Mongolian Plover RKO NR 

Charadrius ruficapillus Red-capped Plover RKO R 

Gallinago hardwickii Latham's Snipe, Japanese Snipe RKO NR 

Gallinago megala Swinhoe's Snipe RKO PVNR 

Gallinago stenura Pin-tailed Snipe RKO NR 

Heteroscelus brevipes Grey-tailed Tattler RKO R 

Limosa lapponica Bar-tailed Godwit RKO R 

Himantopus himantopus Black-winged Stilt RKO PVNR 

Limosa limosa Black-tailed Godwit RKO PVNR 

Numenius madagascariensis Eastern Curlew RKO R 

Numenius minutus Little Curlew, Little Whimbrel RKO PVRN 

Numenius phaeopus Whimbrel RKO R 

Pluvialis fulva Pacific Golden Plover RKO R 

Pluvialis squatarola Grey Plover RKO PVNR 

Rostratula benghalensis (sensu 
lato) 

Painted Snipe SHLO PVNR 

Recurvirostra novaehollandiae Red-necked Avocet RKO PVNR 

Pandion haliaetus Osprey SHKO R 

Tringa stagnatilis Marsh Sandpiper RKO PVNR 

Xenus cinereus Terek Sandpiper RKO R 

Anseranas semipalmata Magpie Goose SHLO PVNR 

 
Table 7 protected matters search report listing. Red Font are EAAF species. 
 
 

Fish    
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Acentronura tentaculata Shortpouch Pygmy 
Pipehorse 

SHMO NRNH 

Campichthys tryoni Tryon's Pipefish SHMO NRNH 
Corythoichthys amplexus Fijian Banded Pipefish, 

Brown-banded Pipefish 
SHMO NRNH 

Corythoichthys ocellatus Orange-spotted Pipefish, 
Ocellated Pipefish 

SHMO NRNH 

Festucalex cinctus Girdled Pipefish SHMO NRNH 
Filicampus tigris Tiger Pipefish SHMO NRNH 
Halicampus grayi Mud Pipefish, Gray's Pipefish SHMO NRNH 

 
    

Hippichthys cyanospilos Blue-speckled Pipefish, Blue-
spotted Pipefish 

SHMO NRNH 

Hippichthys heptagonus Madura Pipefish, Reticulated 
Freshwater Pipefish 

SHMO NRNH 

Hippichthys penicillus Beady Pipefish, Steep-nosed 
Pipefish 

SHMO NRNH 

Hippocampus kelloggi Kellogg's Seahorse, Great 
Seahorse 

SHMO NRNH 

Hippocampus kuda Spotted Seahorse, Yellow 
Seahorse 

SHMO NRNH 

Hippocampus planifrons Flat-face Seahorse SHMO NRNH 

Hippocampus whitei White's Seahorse, Crowned 
Seahorse, Sydney 
Seahorse 

SHMO NRNH 

Lissocampus runa Javelin Pipefish SHMO NRNH 

 
Maroubra perserrata Sawtooth Pipefish SHMO NRNH 
Micrognathus andersonii Anderson's Pipefish, 

Shortnose Pipefish 
SHMO NRNH 

Micrognathus brevirostris thorntail Pipefish, Thorn-
tailed Pipefish 

SHMO NRNH 

Microphis manadensis Manado Pipefish, Manado 
River Pipefish 

SHMO NRNH 

Solegnathus dunckeri Duncker's Pipehorse SHMO NRNH 
Solegnathus hardwickii Pallid Pipehorse, Hardwick's 

Pipehorse 
SHMO NRNH 

Solegnathus spinosissimus Spiny Pipehorse, Australian 
Spiny Pipehorse 

SHMO NRNH 

Solenostomus cyanopterus Robust Ghostpipefish, Blue-
finned Ghost Pipefish 

SHMO NRNH 

 
Solenostomus paegnius Rough-snout Ghost Pipefish SHMO NRNH 

Solenostomus paradoxus Ornate Ghostpipefish, Harlequin Ghost 
Pipefish, 
Ornate Ghost Pipefish 

SHMO NRNH 

Stigmatopora nigra Widebody Pipefish, Wide-bodied Pipefish, 
Black 
Pipefish 

SHMO NRNH 

Syngnathoides biaculeatus Double-end Pipehorse, Double-ended 
Pipehorse, 
Alligator Pipefish 

SHMO NRNH 

Trachyrhamphus bicoarctatus Bentstick Pipefish, Bend Stick Pipefish, 
Shorttailed 
Pipefish 

SHMO NRNH 

Urocampus carinirostris Hairy Pipefish SHMO NRNH 

Vanacampus margaritifer Mother-of-pearl Pipefish SHMO NRNH 

Table 8 FISH PMST report 
listing. 
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Sea Snakes    

Acalyptophis peronii Horned Seasnake SHMO NRNH 

Aipysurus duboisii Dubois' Seasnake SHMO NRNH 

Aipysurus laevis Olive Seasnake SHMO NRNH 

Astrotia stokesii Stokes' Seasnake SHMO NRNH 

Disteira kingii Spectacled Seasnake SHMO NRNH 

Disteira major Olive-headed Seasnake SHMO NRNH 

Emydocephalus annulatus Turtle-headed Seasnake SHMO NRNH 

Hydrophis elegans Elegant Seasnake SHMO NRNH 

Laticauda colubrina a sea krait SHMO NRNH 

Laticauda laticaudata a sea krait SHMO NRNH 

Pelamis platurus Yellow-bellied Seasnake SHMO NRNH 

Table 9 Sea snakes PMST report listing, 

    
Marine Mammals     

Balaenoptera acutorostrata Minke Whale SHMO NRNH 
Balaenoptera edeni Bryde's Whale SHMO NRNH 
Delphinus delphis Common Dophin, Short-

beaked Common 
Dolphin 

SHMO NRNH 

Grampus griseus Risso's Dolphin, Grampus SHMO NRNH 
Stenella attenuata Spotted Dolphin, Pantropical 

Spotted Dolphin 
SHMO NRNH 

Tursiops aduncus Indian Ocean Bottlenose 
Dolphin, Spotted 
Bottlenose Dolphin 

SHMO NRNH 

Tursiops truncatus s. str. Bottlenose Dolphin SHMO NRNH 

Table 10 Marine Mammals PMST report listing, 
 
PRESENCE DESCRIPTION FOR MNES LISTING 
 
SHLO                       Species Habitat Likely to Occur  
SHMO                      Species Habitat May Occur 
SHKO                       Species Habitat Known to Occur 
RKO                         Roosting Known to Occur  
BKO                         Breeding Known to Occur 
                       
  
COMMENTS DESCRIPTION  
NR                            Not Recorded 
PVNR                       Possible Visitor Not Recorded on Site 
R                              Recorded 
NRNH                      Not Recorded No Habitat  
 
RNH                        Recorded in GSS RAMSAR 
 

CONCLUSION 
 All Fish, Sea snakes and the Marine mammals listed in the tables 6-8 are not likely to be significantly impacted by the development as 
the tidal dominated nature of the claypan offers no suitable habitat for these species.  
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2.6 POSSIBLE VISITORS NOT RECORDED  
Terrestrial birds 

Species  Scientific name  Status Habitat and impacts  Records  
Regent Honeyeater  
 

Xanthomyza Phrygia  E Generally utilises wet E.robusta woodlands  
NOT  IMPACTED  

No records within 10km 

Australasian Bittern Botaurus poiciloptilus  E Utilises mangroves NI  Not recorded within 10km  but 
may visit 

Red Goshawk Erythrotriorchis radiatus V Utilises remnant woodlands NI  Not recorded within 10km  but 
may visit 

Squatter Pigeon Geophaps scripta  V Utilises remnant woodlands NI Not recorded within 20km  but 
may visit 

Australian Painted Snipe Rostratula australis  E Utilises coastal littoral  foreshores  NI  Not recorded on site but  within 
10km  may visit 

Fork-tailed Swift Apus pacificus  T Utilises air space NI Not recorded within 10km  but 
may visit 

Flesh-footed Shearwater, Fleshy-
footed 

Puffinus carneipes  T Utilises estuary waters NI recorded within 10km   but may 
visit  

Black-faced Monarch Monarcha melanopsis  T Utilises remnant woodlands NI   Not recorded on site but  
recorded within 10km  may visit 

Spectacled Monarch Monarcha trivirgatus  T Utilises remnant woodlands NI  Not recorded on site but 
recorded  within 10km   may visit 

Satin Flycatcher Myiagra cyanoleuca  T Utilises remnant woodlands NI  Not recorded on site  recorded  
within 10km  but may visit 

Rufous Fantail Rhipidura rufifrons  T Utilises remnant woodlands NI  Not recorded on site recorded  
within 10km  but may visit 

Table 11 Avifauna. 
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MNES AVIFAUNA SIGNIFICANT IMPACTS DISCUSSION 
 

Regent Honeyeater has not been recorded in the Fraser Coast region to date, E. robusta will be included in the 
revegetation plan due to its occurrence in RE 12.3.11 and RE 12.5.4, which exist within the peninsula. 
 
Australian Bittern may utilise the mangrove system which is to be protected , Red Goshawk may be an itinerant 
visitor utilising nearby woodlands and forests ,anecdotal evidence suggest it has been seen in the North of the Fraser 

Coast region near Wongi SF * however no habitat exists on site . 
 
Squatter Pigeon is not known to the Fraser Coast region. 
 
Australian Painted Snipe is recorded within 10km and may utilise the mudflat which is to be protected.  
 
Fork Tail Swift would utilise the airspace and is unlikely to be significantly impacted. 
 
 Both Shearwaters would utilise the open waters of the GS Ramsar wetland on the eastern side of the Mangrove 
forest. 
 
The 4 species of flycatchers though not identified on site, may utilise any revegetated areas once established as they 
are recorded within 10km. 
 

Endangered Avifauna  
Significant impact criteria 
An action is likely to have a significant impact on a critically endangered or endangered species if 
there is a real chance or possibility that it will: 
• lead to a long-term decrease in the size of a population 
Xanthomyza Phrygia, Botaurus poiciloptilus ,Rostratula australis, were  not recorded during ecological surveys( 
Currie 2014) 
• reduce the area of occupancy of the species 
Xanthomyza Phrygia, Botaurus poiciloptilus ,Rostratula australis,  
 
• fragment an existing population into two or more populations 
Xanthomyza Phrygia, Botaurus poiciloptilus ,Rostratula australis,  
 
• adversely affect habitat critical to the survival of a species 
Xanthomyza Phrygia, Botaurus poiciloptilus ,Rostratula australis,  
 

• disrupt the breeding cycle of a population 
Xanthomyza Phrygia, Botaurus poiciloptilus ,Rostratula australis,  
 
• modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extent that 
the species is likely to decline 
Xanthomyza Phrygia, Botaurus poiciloptilus ,Rostratula australis,  
 
• result in invasive species that are harmful to a critically endangered or endangered species 
becoming established in the endangered or critically endangered species’ habitat 
Xanthomyza Phrygia, Botaurus poiciloptilus ,Rostratula australis,  
 
• introduce disease that may cause the species to decline, or 
• interfere with the recovery of the species. 
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Xanthomyza Phrygia, Botaurus poiciloptilus ,Rostratula australis  

CONCLUSION  
Xanthomyza Phrygia, is unlikely to be significantly impacted by the project as no suitable habitat exists on site and 
there are no known records in the River Heads area. 
 Botaurus poiciloptilus, is unlikely to be significantly impacted by the project as it has not been recorded during 
ecological surveys and the suitable habitat for the species is to be maintained.  
Rostratula australis, is unlikely to be significantly impacted by the project as it has not been recorded during 
ecological surveys and the suitable habitat for the species is to be maintained. 

 
Vulnerable avifauna  
Significant impact criteria 
 

An action is likely to have a significant impact on a vulnerable species if there is a real chance or 
possibility that it will: 
• lead to a long-term decrease in the size of an important population of a species 
Erythrotriorchis radiatus, Geophaps scripta, were not recorded during ecological surveys (Currie 2014) 
 
• reduce the area of occupancy of an important population 
Erythrotriorchis radiatus, Geophaps scripta,. 
 
• fragment an existing important population into two or more populations 
Erythrotriorchis radiatus, Geophaps scripta,  
 
• adversely affect habitat critical to the survival of a species 
Erythrotriorchis radiatus, Geophaps scripta,. 
 
• disrupt the breeding cycle of an important population 
Erythrotriorchis radiatus, Geophaps scripta,  
 
• modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent that 
the species is likely to decline 
Erythrotriorchis radiatus, Geophaps scripta,. 
 
• result in invasive species that are harmful to a vulnerable species becoming established in the 
vulnerable species’ habitat 
Erythrotriorchis radiatus, Geophaps scripta,  
 
• introduce disease that may cause the species to decline, or 
• interfere substantially with the recovery of the species. 
Erythrotriorchis radiatus, Geophaps scripta,  
 
CONCLUSION  
Erythrotriorchis radiatus, is unlikely to be significantly impacted by the project as it has not been recorded during 
ecological surveys and the suitable habitat for the species is to be maintained. 
 
 Geophaps scripta is unlikely to be significantly impacted by the project as it has not been recorded during ecological 
surveys and the suitable habitat for the species is to be maintained. 
 
 
Conclusion  
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The avifauna listed as ‘possible visitors not recorded’ are unlikely to be significantly impacted as defined by the  
Significant Impact guidelines 1.1   Matters Of National Environmental Significance and it is likely that as the 
revegetation systems begin to mature ( 10yrs) , the Flycatchers may utilise the site, as these remnant systems have 
been absent from the site for 4 decades. 
 
*Personal communication Rod Buchanan BMRG extension officer. 

 

Table 12 Marine avifauna 

 
2.7 Marine Birds 

Discussion  
White bellied Storm Petrel, Southern ,Northern and  Kermadec  petrels  and Campbells Albatross ,  were not 
recorded at the site  , are not recorded within 10 Km of the site ,  and  are not recorded within the marine 
environment of the Fraser Coast and Fraser Island to date. These species are open water specialists and will not 
utilise the site. 
 
White bellied sea eagle and Osprey were both recorded in area. Both of these species are known to benefit from 
artificial nest sites, (https://www.ehp.qld.gov.au/licences-permits/plants-animals/documents/is-wl-osprey-nest.pdf ) 
when survey of surrounding areas fails to detect any large Eucalypts/Auracaria species suitable for nesting. 
 
 An artificial nesting site exists 1km to the south. 

 
Significant impact criteria 
 

An action is likely to have a significant impact on a vulnerable species if there is a real chance or 
possibility that it will: 
• lead to a long-term decrease in the size of an important population of a species 
Fregetta grallaria grallaria, Pterodroma neglecta neglecta, Macronectes halli , Macronectes giganteus, Thalassarche 
melanophris impavida, were not recorded during ecological surveys (Currie 2014) 
 
 
• reduce the area of occupancy of an important population 
Fregetta grallaria grallaria, Pterodroma neglecta neglecta, Macronectes halli , Macronectes giganteus, Thalassarche 
melanophris impavida. 
 

Species   Habitat and impacts  Records  
White-bellied Storm-Petrel 
(Tasman Sea), Whitebellied 

Fregetta grallaria grallaria  Utilises estuary waters NI  Not recorded within 10km   but 
may visit  

Southern Giant-Petrel Pterodroma neglecta neglecta Utilises estuary waters NI Not recorded within 10km   but 
may visit  

Northern Giant-Petrel Macronectes halli   Utilises estuary waters NI  Not recorded within 10km   but 
may visit  

Kermadec Petrel (western Macronectes giganteus   Utilises estuary waters NI Not recorded within 10km   but 
may visit  

Campbell Albatross Thalassarche melanophris 
impavida   

Utilises estuary waters NI  Not recorded within 10km   but 
may visit  

White-bellied Sea-Eagle Haliaeetus leucogaster    Utilise coastal habitats  NI  Recorded at site ( can utilise 
artificial nesting sites) 

Osprey Pandion haliaetus  Utilise coastal habitats  NI  Recorded on site ( can utilise 
artificial nesting sites) 

https://www.ehp.qld.gov.au/licences-permits/plants-animals/documents/is-wl-osprey-nest.pdf
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• fragment an existing important population into two or more populations 
Fregetta grallaria grallaria, Pterodroma neglecta neglecta, Macronectes halli , Macronectes giganteus, Thalassarche 
melanophris impavida are  
• adversely affect habitat critical to the survival of a species 
 
Fregetta grallaria grallaria, Pterodroma neglecta neglecta, Macronectes halli , Macronectes giganteus, Thalassarche 
melanophris impavida. 
• disrupt the breeding cycle of an important population 
 
Fregetta grallaria grallaria, Pterodroma neglecta neglecta, Macronectes halli , Macronectes giganteus, Thalassarche 
melanophris impavida. 
• modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent that 
the species is likely to decline 
 
Fregetta grallaria grallaria, Pterodroma neglecta neglecta, Macronectes halli , Macronectes giganteus, Thalassarche 
melanophris impavida. 
• result in invasive species that are harmful to a vulnerable species becoming established in the 
vulnerable species’ habitat 
 
Fregetta grallaria grallaria, Pterodroma neglecta neglecta, Macronectes halli , Macronectes giganteus, Thalassarche 
melanophris impavida are  
• introduce disease that may cause the species to decline, or 
• interfere substantially with the recovery of the species. 
 
 CONCLUSION  
Fregetta grallaria grallaria, Pterodroma neglecta neglecta, Macronectes halli , Macronectes giganteus, Thalassarche 
melanophris impavida. , are predominantly dive/plummet feeders and this action performed within the claypan even 
at HAT, would result in death, they are unlikely to be significantly impacted by the project as they have not been 
recorded during ecological surveys and the claypan does not form a suitable habitat (open marine waters with 
constant depth) and the suitable habitat within the Great Sandy Ramsar for the species is to be maintained.  
 

Conclusion  
 Haliaeetus leucogaster and Pandion haliaetus are recorded however both of these raptors would be unlikely to be 
significantly impacted, as defined by the Significant Impact guidelines 1.1 Matters of National Environmental 
Significance, by the proposal, due to their large ranges and hunting/foraging territories and the presence of artificial 
nest sites close by. 
 

MIGRATORY WADER BIRDS 
 
An EPBC Act Protected Matters Search conducted on 05/08/2013 indicated the potential presence of 36 wader listed 
species, all of which are listed as migratory. 
 
All 36 species are listed under the CAMBA, JAMBA and ROKAMBA agreements.  
 
15 of the federally listed species have been recorded by the QWSG and REMC during their wader bird surveys. 

# Scientific name 
Common 

name 

CAMBA 

JAMBA 

ROKAMBA 

QWGS  

SURVEYS 

REMC  

SURVEYS 

 Scolopacidae Sandpipers    
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1.  
Gallinago 

hardwickii 

Latham's 

snipe 

   

2.  Gallinago stenura 
Pin-tailed 

snipe 

   

3.  Gallinago megala 
Swinhoe's 

snipe 

   

4.  Limosa limosa  
Black-tailed 

godwit 

   

5.  Limosa lapponica  
Bar-tailed 

godwit 

   

6.  Numenius minutus  Little curlew    

7.  
Numenius 

phaeopus  
Whimbrel 

   

8.  
Numenius 

madagascariensis  

Eastern 

curlew 

   

9.  Tringa totanus  
Common 

redshank 

   

10.  Tringa stagnatilis  
Marsh 

sandpiper 

   

11.  Tringa nebularia  
Common 

greenshank 

   

12.  Tringa glareola  
Wood 

sandpiper 

   

13.  Xenus cinereus  
Terek 

sandpiper 

   

14.  Actitis hypoleucos  
Common 

sandpiper 

   

15.  
Heteroscelus 

brevipes  

Grey-tailed 

tattler 

   

16.  
Heteroscelus 

incanus  

Wandering 

tattler 

   

17.  Arenaria interpres  
Ruddy 

turnstone 

   

18.  
Limnodromus 

semipalmatus  

Asian 

dowitcher 

   

19.  Calidris tenuirostris  Great knot    

20.  Calidris canutus  Red knot    

21.  Calidris alba  Sanderling    

22.  Calidris ruficollis  
Red-necked 

stint 

   

23.  Calidris subminuta  
Long-toed 

stint 
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24.  Calidris melanotos  
Pectoral 

sandpiper 

   

25.  Calidris acuminata  
Sharp-tailed 

sandpiper 

   

26.  Calidris ferruginea  
Curlew 

sandpiper 

   

27.  Limicola falcinellus  
Broad-billed 

sandpiper 

   

28.  
Philomachus 

pugnax  
Ruff 

   

29.  Phalaropus lobatus  
Red-necked 

phalarope 

   

 Charadriidae  
Plovers and 

lapwings 

   

30.  Pluvialis fulva Golden plover    

31.  Pluvialis squatarola  Grey plover    

32.  
Charadrius 

bicinctus  

Double-

banded plover 

   

33.  
Charadrius 

mongolus  

Lesser sand 

plover 

   

34.  
Charadrius 

leschenaultii  

Greater sand 

plover 

   

35.  Charadrius veredus  Oriental plover    

 Glareolidae  Pratincoles    

36.  
Glareola 

maldivarum  

Oriental 

pratincole 

   

Table 13 wader species listing. 
 
QWSG (Queensland Wader Study Group) surveyed the site during 2005-12 and identified the following 14 wader 
species utilising the claypan; 
 

Common name  Scientific name 

Bar tailed godwit  Limosa lapponica  

Curlew sandpiper 
 

Calidris ferrugenea 

Great knot Calidris tenuirostris 

Eastern curlew Numenius madagascariensis 

Greater sand plover Charadrius leschenaultii 

Green shank Tringa nebularia 

Golden plover  Pluvialis fulva 

Grey tailed tattler Heteroscelus brevipes 

Lessor sand plover Charadrius mongolus 

Little curlew  Numenius minutus 

Pacific golden plover  Pluvialis fulva 
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Red knot  Calidris canutus 

Red neck stint Calidris ruficollis 

Terek sandpiper Xenus cinereus 

Whimbrel Numenius phaeopus 
 

Table 14 QWSG listing. 
 
Below is an extract pertaining to the claypan referred to as Mangrove Point South, from the QWSG 2005 report on 
Wader habitats in the Great Sandy Strait Shorebirds Roost Habitat Mapping Project. 

 
Table 15, Harding et al 2005 extract. 
 
REMC surveys during 2013-2016 have identified the following wader species utilising the clay pan; 
 

Common name  Scientific name 

Bar tailed godwit  Limosa lapponica  

Great knot Calidris tenuirostris 

Eastern curlew Numenius madagascariensis 

Greater sand plover Charadrius leschenaultii 

Green shank Tringa nebularia 

Golden plover  Pluvialis fulva 

Grey tailed tattler Heteroscelus brevipes 

Lessor sand plover Charadrius mongolus 

Little curlew  Numenius minutus 

Pacific golden plover  Pluvialis fulva 

Red knot  Calidris canutus 

Red neck stint Calidris ruficollis 

Terek sandpiper Xenus cinereus 

Whimbrel Numenius phaeopus 
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Table 16 REMC listing. 

Important habitat for migratory shorebirds  

Under the EPBC Act, ‘important habitat’ is a key concept for migratory species. Defining this term for migratory 
shorebirds in Australia is needed to ensure that sites necessary for the ongoing survival of the 36 species are 
appropriately identified and managed.  

The widely accepted and applied approach to identifying internationally important shorebird sites throughout the 
world has been through the use of criteria adopted under the Ramsar Convention on Wetlands. According to this 
approach, a wetland should be considered internationally important if it regularly supports:  

  one per cent of the individuals in a population of one species or subspecies of waterbird, or  

 A total abundance of at least 20,000 waterbirds.  

 

While the international criteria are effective in identifying important shorebird sites in many countries across the EAA 
flyway, they are insufficient to provide protection for migratory shorebirds within Australia. The distribution of 
migratory shorebirds in Australia is more dispersed than in other countries, due in part to unpredictable climatic 
conditions and the generally lower productivity (lower carrying capacity) of our wetlands. This situation is exacerbated 
by the recent and prolonged drought, in which many of the inland wetlands in southern Australia that once supported 
internationally significant numbers of shorebirds are drying up. As a result, fewer shorebird areas are identified in 
Australia using the existing international criteria. Fewer sites mean that a much smaller proportion of shorebird 
populations are protected. To facilitate appropriate shorebird management and conservation in Australia, and ensure 
the maintenance of sustainable migratory shorebirds populations, there is a need to establish national criteria.  

Figure 2(i) below describes the process for identifying important habitat for migratory shorebirds under the EPBC Act. 
This process applies to each of the migratory shorebird species identified in Table 16, with the exception of Latham’s 
snipe (Gallinago hardwickii) which is discussed separately below. More information on this decision process is 
available in the background paper to this policy.  

Survey guidelines for migratory shorebirds  

Important habitat is the key element that needs to be identified when assessing the significance of potential impacts 
on migratory shorebirds. To determine whether a site meets the criteria for important habitat (above) you will need to 
do the following investigation:  

  check for existing suitable survey data collected from the site during previous monitoring activities  
 if  no suitable survey data exists, if it is too old to be considered reliable, or if the site characteristics have changed, 
surveys of the site must be done to establish the presence and number of migratory shorebirds, and  

 Assess habitat characteristics (for example, type, quality, size and availability) and existing threats to the 
site in relation to its regional context. (EPBC ACT 1999 Policy Guideline 3.21 Significant Impact Guidelines 
for 36 Migratory Wader Birds) 
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Figure 2(i). 

Turtle Cove meets the assessment for important habitat. As a result a decision was made to carry out surveys 
designed to gain yearly migratory data on species and roosting behaviours and site fidelity. Accordingly survey was 
performed to determine which key sites within Turtle Cove were utilised by migratory species and the timeframes for 
each roosting activity.  

REMC surveys occurred during the highest astronomical tide for each month of the migratory season as listed below 
in table 17 below, which were required to detect roosting behaviour during these monthly HAT.  Field visits had 
identified that no roosting occurs on the northern or southern claypans and that the central claypan provides the 
optimal roosting site. 

Field visits had indicated that the wader species would utilise certain areas of the foreshore during HAT> 3.8M. 

 The survey site was chosen to; 

 Provide a visual panoramic view of the central claypan  

 Provide a suitable view of the foreshore fidelity sites 

The 3 hourly survey consisted of observation for 1 hr before, I hour during and 1 hour post HAT. 

 

YEAR MONTH  HAT TIDES DATES Survey duration 

2013 OCT 3.85 19th 3hrs each day  
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 NOV 4.1m 16th 3hrs each day  

 DEC 4.15m 31st 3hrs each day  

2014 JAN 

 

4.18m 

3.7m 

2nd  

15th 

3hrs each day  

 FEB 4.18m 

4.08m 

 

1st 

28th 

 

3hrs each day  

 MAR 3.85m 29th 3hrs each day  

 NOV  3.8m 

3.8m 

5th 

23rd 

3hrs each day  

 DEC  4.1m 

4.15m 

6th 

23rd 

3hrs each day  

2015 JAN 3.9m 

4.1m 

4th 

21st 

3hrs each day  

 FEB  3.9m 

4.2m 

3rd 

19th 

3hrs each day  

 MAR  4.1m 

4.2m 

4th 

20th 

 

3hrs each day  

 NOV 4.08m  26th 3hrs each day  

2016 JAN  4.0m 

3.9m 

11th 

23rd 

3hrs each day  

 FEB  3.9m 

4.1m 

9th 

22nd 

3hrs each day  

 MAR  3.9m 

3.8m 

9th 

23rd 

3hrs each day  

 OCT  3.8m 18th 3hrs each day  

 NOV 4.13m 15th  3hrs each day  

 DEC 4.12m 14th 3hrs each day  

2017 JAN 4.1m 11th 3hrs each day  

  TOTALS  29 days 87hrs 

Table 17 Migratory wader species survey times. 
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DISCUSSION  
 
Observations during the 2013-2017 surveys (Currie 2014) indicate that the site is utilised as a diurnal roost and this 
commences post dawn, suggestive of no nocturnal roosting possibly due to predation risk. Roosting is not continuous 
as some cohorts have been observed leaving the site for other areas and observations show that by dusk all birds 
have vacated the claypan. 
 
When HAT is <= to 3.4m, the roosting occurs in the centre of the claypan which due to the tidal range, is not 
inundated with water. When HAT is between 3.4m and 3.7m, roosting still occurs on the claypan as the water depth 
allows for wading to occur. 
When HAT  is > 3.8m, areas of the subtropical Sprobolus saltmarsh foreshore are utilised for approximately 1 hr 
before  and 1 Hr post HAT as the claypan water level is too deep for roosting/wading , please refer to figure 23 
below. 
Observations of the site (Currie 2014) indicate that the wader species arrive just after dawn during the migratory 
season, which generally equates to ca 0600hrs and have not been observed utitlising the central roost site before 
dawn.  
Observations indicate that the species depart from the claypan central area by ca 1600hrs. 
 
As a result a figure of 10 hrs/day has been attributed for the average diurnal roosting times.  
 
Therefore seasonal diurnal roosting requirements in total have been calculated as 1800 hrs  
 
The foreshore roosting requirement has been calculated as 3.0 % (52 hrs) of the seasonal diurnal roosting 
requirements (1800 hrs) by utilising the BOM Urangan 2016 tide charts 
(http://www.bom.gov.au/ntc/IDO59001/IDO59001_2016_QLD_TP034.pdf ) 
 

TIDE M October  November December  January February  March   

<=3.4  Middle of 
claypan 
roosting No 
foreshore 
roosting  

Middle of claypan 
roosting No 
foreshore 
roosting  

Middle of claypan 
roosting No 
foreshore roosting  

Middle of claypan 
roosting No 
foreshore roosting  

Middle of claypan 
roosting No 
foreshore roosting  

Middle of claypan 
roosting No 
foreshore roosting  

 

3.5 Middle of 
claypan 
roosting No 
foreshore 
roosting  

Middle of claypan 
roosting No 
foreshore 
roosting  

Middle of claypan 
roosting No 
foreshore roosting  

Middle of claypan 
roosting No 
foreshore roosting  

Middle of claypan 
roosting No 
foreshore roosting  

Middle of claypan 
roosting No 
foreshore roosting  

 

3.6 Middle of 
claypan 
roosting No 
foreshore 
roosting  

Middle of claypan 
roosting No 
foreshore 
roosting  

Middle of claypan 
roosting No 
foreshore roosting  

Middle of claypan 
roosting No 
foreshore roosting  

Middle of claypan 
roosting No 
foreshore roosting  

Middle of claypan 
roosting No 
foreshore roosting  

 

3.7 Middle of 
claypan 
roosting No 
foreshore 
roosting  

Middle of claypan 
roosting No 
foreshore 
roosting  

Middle of claypan 
roosting No 
foreshore roosting  

Middle of claypan 
roosting No 
foreshore roosting  

Middle of claypan 
roosting No 
foreshore roosting  

Middle of claypan 
roosting No 
foreshore roosting  

 

3.8 1 days 
2hrs am  

1 days 2hrs am  1 days 2hrs am  1 days 2hrs am  1 days 2hrs am  1 days 2hrs am   

3.9 1 days 
2hrs am  

 1 days 2hrs am  1 days 2hrs am  1 days 2hrs am   1 days 2hrs am  1 days 2hrs am   

4.0  1  days 2hrs am  1  days 2hrs am  1  days 2hrs am   1 days 2hrs am  1 days 2hrs am   

4.1  1 days 2hrs am   1  days 2hrs am    1 days 2hrs am  1 days 2hrs am   

4.2  1  days 2hrs am  2 days 2hrs am    1 days 2hrs am  1 days 2hrs am  Total foreshore 
hrs  

TOTAL  2 days  5 days  6 days  3 days 5 days  5 days 52 

http://www.bom.gov.au/ntc/IDO59001/IDO59001_2016_QLD_TP034.pdf
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Foreshore 
Requirements  

4 hrs 10 hrs 12 hrs  6 hrs 10 hrs  10 hrs 

 
Table 18 from Appendix N Wader Species Management Plan. 
 

 
Figure 26 a, graphical representation of seasonal roosting requirements. 
 
The most immediate risk to waders utilising the foreshore roosts would be the inability for the waders to utilise the 
site due to unnecessary disturbance in the form of human interaction and noise occurring during the 2 hour 
requirement when HAT is > 3.8m. 
 
The proposed mitigation measure is to construct and maintain a 50m vegetated buffer from HAT at the sprobolus 
shoreline roosting sites, which is densely planted during the non-migratory season ( April-October) with ideal 
shielding  coastal native flora species such as; 

 Casuarina glauca ( coastal she oak) 

 Casuarina equisitfolia ( horsetail oak) 

 Hibiscus tilaceous ( cottonwood) 

 Acacia flavescens   

 Exocarius latifolius (coastal brush cherry) 

 Melalueca dealbata ,( hairy paperbark)and  

 Melalueca quinquinervia, ( broad leaf paperbark) 
 
This buffer when mature, as indicated in figure 23c below, would be capable of forming a suitable permanent natural 
screen between the waders and any disturbances, as once correctly established the dense vegetation precludes any 
line of site disturbances from the species while they are roosting at the foreshore sites for the required 2 hours.  
 
The possibility of utilising artificial temporary screens capable of  being erected on the day before the first critical HAT 
of < 3.8m in October  along the 50m buffer at critical foreshore roosting sites between the plantings and the wader 
species, and then dismantling post the critical tides,  combined with monitoring , will also be investigated as shown 
below in figure 24.  
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These temporary screens would be erected pre the first arrival of the species coinciding with the first HAT of >3.7m , 
as the species do not utilise the foreshore sites , when the tide is <3.6m ,as an example figure 23b below is the 
extract from the Urangan harbour tide table , indicating that only 1 tide in October 2017( Saturday 7th) would require 
the erection of the artificial screens , and that in November 2017 the screens would be required from Thursday 2nd  
until Wednesday 8th  , as these tides create the required foreshore roosting  for 2 hrs. 
 
In December the screens would be required from Friday 1st until Friday 8th. 
 
Observations during surveys (Currie 2014) of the timing of the tide at Urangan Harbour, has shown that HAT at the 
foreshore roosting sites occurs 1 hour later than the predicted HAT at Urangan Harbour. 

Figure 26 b tide tables for Urangan Harbour critical tide times and heights in yellow shading. 
 
These temporary screens will be constructed with an impervious material for blocking the roosting species line of site 
and may then be removed once the buffering species have become established. These temporary screens should be 
placed at the correct elevation to block any wader species line of site up slope. 
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The entire foreshore area of the clay pans pre European colonisation; would have had a substantial thickly vegetated 
super-littoral zone acting as a buffer for the waders as shown below in figure 26c below , as this vegetation , which is 
classed as ‘regrowth’ is an example of what level of growth can be achieved when foreshore vegetation is allowed to 
regrow.   
 
The mitigation management goal would be to mimic this level of density at the foreshore roost sites. 

 
Figure 26c, intact dense foreshore native vegetation buffering located just north of the foreshore roost areas. 
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Figure 27, a graphical representation of artificial screen between wader species and foreshore landscape. 
 

Harding et al 2005 recommends that a 200m buffer between HAT and the location of infrastructure in proposed 
developments to accommodate roosting requirements and remarks that tradeoffs should be considered by 
developers to ensure that protection of wetlands and shorebirds is achieved. Harding et al 2005 also remark that 
options to secure existing roost sites should be established before residential development is considered.  

The proposed management actions and mitigation strategies included in this PER are consistent with this 
recommendation made by Harding et al 2005 to secure existing roost sites and accommodate roosting requirements 
and this has been achieved via the proponent making significant trades offs in the form of 47.41ha of Environmental 
Open Space below HAT dedicated to MNES protection and incorporating key advice pertaining to MNES protection 
into the design and layout of the development.  

While Harding et al 2005 recommends a 200m buffer between HAT and the location of infrastructure, they also state 
that humans can walk within 50m of a roost site without causing disturbance if managed appropriately. In the 
absence of the requirement for 200m buffers prescribed under law, the recommendation made by Harding et al 2005 
is simply that; recommendation.  
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Therefore, this PER proposes management actions and mitigation strategies that ensure a minimum 100m buffer 
between the location of infrastructure and the roost sites utilised during HAT greater than 3.8m (3.3% of roosting 
season) (Currie 2014) and buffers of up to 400m between the location of infrastructure and the primary roost sites 
utilised by MNES wader species during HAT less than 3.8m (96.7% of the roosting season) (Currie 2014).  
 
 
Harding et al 2005 do not argue that a 200m buffer is a mandatory requirement for all development, rather they argue 
and indeed state that ‘flexibility’ for roosting requirements, should be considered. 
 
In this instance at Turtle Cove, the waders require adequate buffering/screening from HAT landwards during the 
critical HAT> 3.8M during October-March. 
 
The current footprint for the proposal ensures that the minimum buffer distance between the foreshore roosting sites 
and infrastructure is = >100m. Please refer to figure 28a below. 
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Figure 28a foreshore roosting buffer distances. 



124 
 
 
2.8 Terrestrial Mammals 

Species  Scientific name  Habitat and impacts  Records  
Water Mouse, False Water Rat Xeromys myoides  Utilises mangroves  NI as habitat 

to be protected  
Not recorded on site   recorded 
4 km north  but may visit 
mangroves  

Grey-headed Flying-fox Pteropus poliocephalus Utilises remnant woodlands and 
forests  NI 

Not recorded on site but may 
visit mangroves 

Large-eared Pied Bat, Large 
Pied Bat 

Chalinolobus dwyeri Utilises remnant woodlands and 
forests NI  

 Not recorded within 10km   but 
may visit  

   Table 19 Terrestrial mammals. 

 

  DISCUSSION 

There are 5 records for water mouse in 2002, located 4 km north of the site within mangrove forest adjacent to highly 
urbanised foreshore. Potentially the species will utilise the mangrove systems between the record area and the site. 
Extensive ground truthing searches along the HAT interface between the samphire mudflat , mangrove systems 
sprobolus virginicus  and Juncus Kraussii  beds , with a particular focus on the drainage lines , has failed to detect 
any nests  or feeding middens. 

 However given that is it not known if the species is still utilising the recorded habitat area to the north, and its close 
proximity to domestic pets and foxes, the species may have migrated south to the mangrove system opposite the 
site. The terrestrial site of Lot 996 has foxholes with anecdotal evidence *of 6 captures over the last 4 years and a 
current population of 6 and this exotic species will be eradicated under a pest management plan, to reduce any threat 
to the viability of the mangrove/sprobolus/samphire  habitat for water mouse. 

 

A targeted survey for Exormys myoides, has identified potential habitat however presence of the species was not 
detected (Ecosure 2014). 

Grey Headed Flying fox is recorded within 10km of the site and may be a night visitor , as this species is commonly 
seen feeding on exotic fruit trees and native flowering flora such as Melaleuca , Corymbia and Eucalyptus species. 
No known roosting site occurs within 5 Km of the site. 
 
 Large Pied Bat is not recorded within 20km of the site and is unlikely to utilise the site until suitable woodland habitat 
with nesting hollows are created. 
 
 

Xeromy myoides (Water Mouse) 
 
ECOSURE 2014 was contracted to conduct a landscape survey for the presence /absence of Exromys myoides due 
to the previous records located 4km to the north of TCHRV (GYNTHER ET AL 2006) 
 

General information 
The water mouse is of unmistakeable appearance (Woinarski et al 2007). It is a small rodent which has a maximum 
head and body length of 126mm and maximum weight of 64g. It has short, very dense and silky fur that is dark slate-
grey above and pure white below. The species has a strong musty odour. Very old individuals are grizzled all over 
and have a rufous wash to the flanks. Adults are usually white-spotted dorsally 
(Queensland). The ears are rounded and short and the eyes are very small. The hindfeet are not webbed. The tail is 
slender, thinly haired and very finely ringed (smooth). The water mouse has only two molars in each of the upper and 
lower rows (Gynther and Janetzki 2008). The water mouse appears to be totally nocturnal. 
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Key Threats  
The removal and degradation of habitat as a result of development actions is the principal threat to the survival of the 
water mouse. Development actions likely to impact on the water mouse include sand mining, urban residential 
development, resorts and marina development, bund walling, aquaculture projects and creation or upgrading of 
easements for energy distribution or infrastructure for example electricity, gas or water pipelines. 
Habitats used in central south Queensland are often directly adjacent to terrestrial areas that are subject to ongoing 
disturbance, modification and clearing, aquaculture and housing (Ball 2004) and important populations in south-east 
Queensland on North Stradbroke Island are continually threatened by expansion of mining activities (Van Dyck 
1996). In the Northern Territory there is a paucity of information to determine what the actual key threatening 
processes are (Woinarski et al 2000).  
 
Development actions such as, but not limited to, those described above have the potential to introduce threatening 
processes to water mouse habitat, or contribute to or increase the intensity and magnitude of existing threats to the 
water mouse. 
 
The Water Mouse, while never recorded within the subject site, has been sighted 4km north of the subject site 
(references Van Dyck, S. & I. Gynther (2003). Nesting strategies of the Water Mouse Xeromys myoides in southeast 
Queensland. In: Memoirs of the Queensland Museum 49(1):453-479.). 
 
A key predator of the Water Mouse, the Red Fox (Vulpes vulpes) is known to currently frequent the subject site.   
 
A survey targeting Xeromy myoides was undertaken in 2014(APPENDIX M), the results of that survey follow. 

 

RESULTS  
ECOSURE 2014 found that; 

 Xeromys myoides was not detected during the survey, 

 6.11ha of suitable habitat exists within the site, 

 13.29ha of limited suitability habitat exists , 

 Two potential water mouse nests (free-standing and hollow/mound) were located, 

 Four potential water mouse prey middens were located , 
 
The survey area did not contain any suitable habitat for island nests, and no supralittoral bank nests or mounding 
nests were recorded in the survey area. 
 
Three prey middens were recorded during the field surveys (example photographs are provided in Figures 15-16, 
Appendix M).  
 
All middens contain carapaces from smaller graspid crab species suitable for the water mouse. Despite this, each 
hidden also contained the remains of much larger crab species considered to be unsuitable for the water mouse. 
 
Two of the recorded prey middens were within the proximity of the southern colonising mangrove channel contained 
the eaten remains of larger crab prey species. Both middens were above ground and away from the protection of 
vegetation cover, and although one was found near a hollow log, the other was located in the open.  
These characteristics support similar observations to those in Van Dyck and Gynther (2003), indicating that these 
prey middens are more likely to belong to the black rat.  
 
 
The third prey midden was recorded in the higher quality mangrove habitat in the northern portion of the survey area. 
Remains were located in a hollow at the base of a mangrove tree, which aligns with water mouse characteristics. 
However, large grapsid crab claws were present which suggest that this midden is more likely to belong to the black 
rat or water rat. 
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The eaten remains of these claws also provide further evidence to suggest these latter species, as the water mouse 
typically does not consume the claws of larger prey (Van Dyck and Gynther 2003). 

. 

 
Recommended Mitigation measures 
 
 Habitat protection 
It is recommended that all areas comprising of the supralittoral bank and wetland habitat (RE 12.3.1 and RE 12.3.2) 
are protected in perpetuity. With appropriate protection and management, these areas have the potential to form high 
quality water mouse habitat in the future. It is our understanding that this area will be protected and discussions are 
currently taking place to hand over this area to the Department of National Parks, Recreation, Sport and Racing for 
management as a marine park 

 

Introduced predator management 
 
Introduced predators, such as foxes and dogs, present a considerable threat to water mouse survival and 
persistence in the survey area. In order to protect any remaining water mouse or other small native fauna in the 
survey area, or to support re-establishment, exclusion fencing and pest management is recommended.  
 
It is also recommended that a pest management plan be developed to maintain low numbers of pest species (namely 
foxes and wild dogs). Pest management will be particularly important during and immediately after construction to 
eradicate foxes and/or wild dogs from the survey area. Subsequent management could be implemented less 
frequently to ensure densities remain low. 
 
Domestic dogs should also be restricted from the mangrove, clay pan and supralittoral areas to avoid disturbance to 
water mouse (and shorebird) habitat and minimise potential predation. 

  
Vegetation and restoration management 
 
It is recommended that vegetation and restoration management plans are developed in order to assist with the follow 
three recommendations. 

  
Assisted regeneration (mangrove communities) 
 
Colonising mangrove areas in the survey area are currently unsuitable for the water mouse; however they provide 
the preferred habitat composition for future occupancy. It is recommended that actions be implemented to assist with 
the regeneration of these mangrove communities through weed control and maintenance. 
It is recommended that large clay pan areas are retained in their current state as these provide high quality habitat for 
a variety of shorebird species. 
 

Summary and Conclusions  
 
The water mouse was not recorded during Elliot trapping surveys. Two potential water mouse nests (free-standing 
and hollow/mound) and four potential water mouse prey middens were recorded in the survey area. Both nests 
exhibited water mouse characteristics; however, findings by Van Dyck and Gynther (2003) indicate that all prey 
middens were more characteristic of black rat/water rat than water mouse.  
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Approximately 23.91 hectares of potentially suitable water mouse habitat based on a desktop habitat assessment 
(e.g. RE mapping and vegetation cover from satellite imagery), was refined to approximately 6.11 hectares of 
suitable habitat. This higher quality water mouse habitat exists in the northern extent and southern drainage channel 
area of the survey area. These areas typically comprised of a vegetated supralittoral bank (RE 12.3.5) that extends 
into mature and dense estuary grasslands, herblands and sedgelands (RE 12.1.2). A further 13.29 of potential 
habitat is also available; however due to the immature and sparse nature of these communities, they are considered 
to provide only limited suitability.  
 
The most suitable habitat exists within the supralittoral bank of RE 12.3.5 which occurs opposite the proposed Solar 
Farm and the southern drainage gully. 
 
Both of these identified habitat areas are to remain development free which will result in no direct impacts to the 
habitat quality and size. Indirect impacts to the habitat may occur if domestic dogs and cats are allowed to roam 
freely within the habitat areas during and post construction. 
 
A key component of the success of effective management of this species will be public education concerning the 
value of the potential habitat and the species. An education programme will be conducted for residents to be better 
informed about the management of the species. 
 
Post construction surveys will occur to monitor and detect if the species has begun utilising these areas. 
 
 
The remainder of the survey area (approximately 91.39 hectares) is considered unsuitable for the water mouse due 
to non-preferred vegetation types (e.g. grasslands) or paucity of vegetation (e.g. bare clay pans, supralittoral bank). 
 
Importantly, the majority of suitable habitat in the survey area is surrounded by habitat that provides limited suitability 
or is largely unsuitable. These areas predominately comprise of colonising mangrove communities that provide low 
quality forage and nesting habitat for the water mouse, as well as indicating that the majority of the survey area was 
void of mangrove habitat in the past. In addition, due to this sparse and immature structure, these areas also 
present an increased mortality risk from predation. A narrow strip of mature mangrove regrowth in the northern 
portion of the survey area provides the highest quality forage and nesting habitat for the water mouse. However; this 
area is currently surrounded by bare clay pan and/or sparse colonising mangroves. 
 
Approximately 5.01 hectares of potential water mouse habitat in the northern portion of the survey area is currently 
polluted by oil. Large numbers of potential prey species (e.g. grasped crabs) were deceased in this area. The 
importance of pollution events on the survival of water mouse must be considered due to its potential impact on the 
function and health of mangrove and saltmarsh communities, as well as on the mortality of primary food sources 
(DEHP 2010).  
 
No nesting structures or prey middens were identified in this area. 

 
OIL POLLUTION 
 
Whilst it is accepted that this situation has had an impact on area, no clear evidence of water mouse utilising this 
area has been detected. Evidence of Rattus rattus has been detected.  
 
In its current state, the water mouse is either unlikely to persist in the survey area or is present in very low numbers 
due to low habitat quality, pollution and predation pressures. 
 
Despite this, records of the water mouse within four kilometres, coupled with the presence of preferred habitat types 
(albeit mostly unsuitable in the current form), highlights the potential for the survey area to support the water mouse if 
appropriate protection and management actions are implemented.  
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These include protection of wetland areas, pest management restoration and vegetation management, and improved 
hydrology. 
 
 If implemented successfully, the development will result in a positive outcome for the water mouse in the survey area 
compared to its current state. 
 
 

CONCLUSION 
Xeromys myoides is unlikely to be significantly impacted by the project. 
 

Vulnerable terrestrial mammal species 
Significant impact criteria 
 
An action is likely to have a significant impact on a vulnerable species if there is a real chance or 
possibility that it will: 
 
• lead to a long-term decrease in the size of an important population of a species 
 
Xeromys myoides Water Mouse, False Water Rat has not been detected to date utilising the potential habitat areas 
which are to be protected  
Pteropus poliocephalus Grey headed flying fox has not been detected utilising any habitat areas. 
Chalinolobus dwyeri large eared bat has not been detected utilising any habitat areas as no suitable habitat areas 
exist. 
 
• reduce the area of occupancy of an important population 
 
The potential habitat areas of the sprobolus virginicus and samphire/Mangrove ecosystems are to be protected. 
The potential habitat areas of Mangrove ecosystem are to be protected. 
SLR may increase or decrease habitat potential  
 
• fragment an existing important population into two or more populations 
 
Xeromys myoides has not been detected to date utilising the potential habitat areas which are to be protected. 
 SLR may increase or decrease habitat potential  
Pteropus poliocephalus has not been detected utilising any habitat areas. 
Chalinolobus dwyeri has not been detected utilising any habitat areas. 
 
• adversely affect habitat critical to the survival of a species 
 
The potential habitat areas of the sprobolus virginicus and samphire/Mangrove ecosystems are to be protected. 
SLR may increase or decrease habitat potential  
The regrowth vegetation in situ on the terrestrial footprint, is not critical to the survival of Pteropus poliochephalus and 
Chalinolobus dwyeri.  
 
• disrupt the breeding cycle of an important population 
  
No disruption to breeding cycles of Xeromys myoides, Pteropus poliochephalus and Chalinolobus dwyeri is to occur.  
 
• modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent that 
the species is likely to decline 
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No modification, destruction, removal, isolation or decrease in the availability and quality of habitat in situ habitat is to 
occur.  
SLR may increase or decrease habitat potential  
 
• result in invasive species that are harmful to a vulnerable species becoming established in the 
vulnerable species’ habitat 
 
A pest management plan is to be produced, funded and implemented to eradicate pest predators. 
 
• introduce disease that may cause the species to decline, or 
• interfere substantially with the recovery of the species. 
 
No introduction of disease likely to significantly impact Xeromys myoides, Pteropus poliochephalus and Chalinolobus 
dwyeri  is to occur. 
 

CONCLUSION  
 
It is unlikely that the proposal will significantly impact Water Mouse, as defined by the Significant Impact guidelines 
1.1 Matters of National Environmental Significance as survey has not confirmed the presence of the species and the 
proposal will protect the Mangrove and sprobolus /samphire systems and remove the threat of Vulpes Vulpes and a 
domestic pet management plan will be implemented. 
 
 However SLR predictions and modelling indications are for a potential conversion of S.virginicus/Samphire systems, 
which may increase or decrease habitat viability. Monitoring as part of the EMP may detect changes. 
 
 It is unlikely that the proposal will significantly impact Grey Headed Flying Fox, as defined by the Significant Impact 
guidelines 1.1 Matters of National Environmental Significance, as the species has not been identified utilising the site 
for roosting or feeding. 
 
Large Pied Bat is unlikely to be significantly impacted as defined by the Significant Impact guidelines 1.  1 Matters of 
National Environmental Significance, by the proposal as this species requires, caves, overhangs, abandoned mine 
shafts, as suitable habitat, none of which exist on site. 

 
2.9 Marine Turtles 
  

Species  Habitat and impacts  Records  
Loggerhead Turtle Utilises  open waters  NI  Not recorded within 10km 

Green Turtle Utilises open waters NI Not recorded on site but recorded within 
10km  

Flatback Turtle Utilises open waters NI   Not recorded within 10km    

Hawksbill Turtle Utilises  open waters  NI  Not recorded within 10km    
Olive Ridley Turtle, Pacific Ridley Turtle Utilises  open waters  NI  Not recorded within 10km    
Leatherback Turtle, Leathery Turtle, Luth Utilises  open waters  NI  Not recorded within 10km    
Mary River Turtle  Utilises Mary river from Barrage upstream  Not recorded within  50km  

Table 20 Turtles. 
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Discussion 
 
The only existing record is for Green Turtle (Appendix L) which are common in the GS Ramsar and generally utilise 
sea grass beds in the open waters. It is unlikely that this species would utilise the foreshore for nesting due to the 
entire foreshore zone being covered in Sprobolus virginicus with a total absence of a sandy substrate for egg laying 
with suitable access from the open waters.  
 
Survey by Belldi 2014 (Appendix L) failed to detect Chelonia mydas utilising the FH tidal area of Lot 996. 

 
Belldi 2014 (APPENDIX L) concluded; 
“Green, loggerhead, flatback, olive ridley and hawksbill turtles are known to reside in the Great Sandy Strait and may 
be found in the vicinity of the subject site.  As marine turtles do not nest in the foreshore of, or close to, the proposed 
action, there can be no impact on the breeding activities of these animals.  
 
There is a chance that the green turtle may be negatively impacted if they bask in the mangrove forest in Lot 966 and 
if their basking sites are modified or destroyed during the construction stage of the project.  
 
The most likely negative impact on these animals as a result of the proposed action is degradation in water quality 
that may cause a change in the ecology of the adjoining waters. Two factors that are predicted to minimize this risk 
are: 
• That it is unlikely that a change in seagrass composition as a result of water conditions or sediment 
inundation will cause a significant impact on the diet of green turtles as it has been documented that seagrass makes 
up only 15% of the diet of immature green turtles residing in Hervey Bay waters (Limpus 2012b).  
• That the proposal is unlikely to have a significant impact on the current WQ values and freshwater flow 
regimes when considering the predicted runoff from the project site and the predicted runoff from the Mary River (*5 
kms south of the proposal site). The terrestrial areas of Lots 996 and 214 are likely to produce an average annual 
runoff of around 600 MGL (60ha * 1100mm annual rainfall), while the MAF of the Mary River is calculated at 
2,355,000 MGL. So the Mean Annual Flow (MAF) for the catchment draining into the GSS Ramsar via the proposal is 
only 0.1% of the MAF of the Mary River. 
 

 All additional boat traffic will be using the River Heads boat ramp/ Urangan Habour,and will be dispersed 
throughout the whole area, so there is not expected to be any additional concentration of boat traffic that will 
cause an increase in boat strike or recreational fishing that may result in death thru entanglement. 

 The adjacent go-slow zone will not change as a result of the development and,’ 

 There will be no access from the development to the claypan , mangrove forest or waters to the east of the 
proposal.  

 If mitigation measures such as , no construction below HAT , implementation of water quality management 
plans , erection protective fencing during construction , total restriction for public access to the claypan area 
,protection of current mangrove systems and the entire clay pan area, it may be possible to mitigate any 
potential negative impacts to Marine Turtles.’ 
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Threatened Endangered Turtle species 
Significant impact criteria 
 
An action is likely to have a significant impact on a critically endangered or endangered species if 
there is a real chance or possibility that it will: 
• lead to a long-term decrease in the size of a population 
 
Caretta caretta, Dermochelys coriacea, Elusor macrurus,  Lepidochelys olivacea , Natator depressus, are all not 
recorded.  
 
 
 
• reduce the area of occupancy of the species 
 
Caretta caretta, Dermochelys coriacea, Elusor macrurus,  Lepidochelys olivacea , Natator depressus, are all not 
recorded.  
 
 
• fragment an existing population into two or more populations 
 
Caretta caretta, Dermochelys coriacea, Elusor macrurs,  Lepidochelys olivacea , Natator depressus, are all not 
recorded.  
 
 
• Adversely affect habitat critical to the survival of a species 
 
Caretta caretta, Dermochelys coriacea, Elusor macrurus,  Lepidochelys olivacea , Natator depressus, are all not 
recorded.  
 
 
• disrupt the breeding cycle of a population 
 
Caretta caretta, Dermochelys coriacea, Elusor macrurus,  Lepidochelys olivacea , Natator depressus, are all not 
recorded.  
 
 
• modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extent that 
the species is likely to decline 
 
Caretta caretta, Dermochelys coriacea, Elusor macrurus,  Lepidochelys olivacea , Natator depressus, are all not 
recorded.  
 
 
• result in invasive species that are harmful to a critically endangered or endangered species 
Becoming established in the endangered or critically endangered species’ habitat 
 
Caretta caretta, Dermochelys coriacea, Elusor macrurus,  Lepidochelys olivacea , Natator depressus, are all not 
recorded.  
 
• introduce disease that may cause the species to decline, or 
• interfere with the recovery of the species. 
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Assessment by Belldi 2014 failed to detect Caretta caretta, Dermochelys coriacea, Elusor macrurus,  Lepidochelys 
olivacea , Natator depressus, utilising the FH tidal area of Lot 996. 
 
 
 

Threatened Vulnerable Turtle species 
Significant impact criteria 
 
An action is likely to have a significant impact on a vulnerable species if there is a real chance or 
possibility that it will:  
 
• lead to a long-term decrease in the size of an important population of a species 
 
Chelonia mydas, is not recorded as utilising the mud flat, however it utilises the open waters east of the mangrove 
ecosystem, Eretmochelys imbricate, is not recorded within 10km of the site. 
 
 
• reduce the area of occupancy of an important population 
 
Chelonia mydas, is not recorded as utilising the mud flat, however it utilises the open waters east of the mangrove 
ecosystem,  Eretmochelys imbricate, is not recorded within 10km of the site. 
 
 
• fragment an existing important population into two or more populations 
 
Chelonia mydas, is not recorded as utilising the mud flat, however it utilises the open waters east of the mangrove 
ecosystem,  Eretmochelys imbricate, is not recorded within 10km of the site. 
 
 
• adversely affect habitat critical to the survival of a species 
 
Chelonia mydas, is not recorded as utilising the mud flat, however it utilises the open waters east of the mangrove 
ecosystem,  Eretmochelys imbricate, is not recorded within 10km of the site. 
 
 
• disrupt the breeding cycle of an important population 
 
Chelonia mydas, is not recorded as utilising the mud flat, however it utilises the open waters east of the mangrove 
ecosystem,  Eretmochelys imbricate, is not recorded within 10km of the site. 
 
 
• modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent that 
the species is likely to decline 
 
Chelonia mydas, is not recorded as utilising the mud flat, however it utilises the open waters east of the mangrove 
ecosystem, no suitable sandy substrate nesting habitat occurs. Eretmochelys imbricate, is not recorded within 10km 
of the site. 
 
 
• result in invasive species that are harmful to a vulnerable species becoming established in the 
vulnerable species’ habitat 
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Chelonia mydas, is not recorded as utilising the mud flat, however it utilises the open waters east of the mangrove 
ecosystem,  Eretmochelys imbricate, is not recorded within 10km of the site. 
 
 
• introduce disease that may cause the species to decline, or 
• interfere substantially with the recovery of the species. 
 
Chelonia mydas, is not recorded as utilising the mud flat, however it utilises the open waters east of the mangrove 
ecosystem,  Eretmochelys imbricate, is not recorded within 10km of the site. 
 

 
CONCLUSION  
 
The  proposal is required to show that the High Ecological Values of the Mary Basin 138 lower estuary, can be 
protected by an effective storm water quality management plan (Appendix R 1) ensuring that any storm water 
generated by the proposal, can meet the water quality objective thresholds for pollution under the Queensland 
Environmental Protection Act (Environmental Protection Policy water 1997). The stormwater leaving Turtle Cove and 
entering the Great Sandy RAMSAR is regulated under this legislation. 
 
 
Therefore Marine turtles utilising habitat in the vicinity of Lot 996 are unlikely to be significantly impacted by 
the proposal. 
 
 

3.0 Dugong Dugong 
General information 

Hervey Bay and the Great Sandy Straits, with extensive seagrass areas, supports high numbers of dugong. In 

Queensland they are protected as a vulnerable species by the Nature Conservation (Wildlife) Regulation 2006 (Qld) 

under the Nature Conservation Act 1992 (Qld), and as a migratory species under the Environment Protection and 

Biodiversity Act 1999 (Cwlth) and the international Convention on Migratory Species (CMS) (Meager et. al. 2013).   

Dugong are a long-lived (at least 70 year), migratory, seagrass-specialists that are distributed mainly in shallow, 

protected water where seagrass grows. Satellite tagging studies have shown that movements vary between 

individuals, with some animals displaying preferences to a seagrass bed and others migrating long-distances in 

excess of 500 kms. They tend to be transient and movements appear to be associated with tidal availability of 

seagrass (Meager et. al. 2013).     

Likely impact 

The Great Sandy Straits contain extensive seagrass areas that support large herds of dugong (Meager et. al. 2013) 

and it would be expected that when there is enough water to accommodate them as they graze and move through 

areas adjacent to the subject site.  

A possible impact of the development on dugong populations in the Great Sandy Straits is a reduction in seagrass 

meadows as a direct result of inappropriate runoff and stormwater either changing water conditions or through 

sediment inundation, however the sea grass beds of the GSS and Hervey Bay are dominated by the MAF and 

episodic pollutant loads of the Mary River and Burrum catchments 
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http://dugong.id.au/publications/JournalPapers/1995/Preen%20and%20Marsh%201995%20Wil%20Res.

pdf  ) 

The possibility of an increase in boat strike to Dugong and or Marine Turtles is real , although recognized ‘go slow ‘ 

areas are clearly defined in the Great Sandy Marine Park Plan and signage is prominent . Turtle Cove  will be 

predominantly retirees, who are much more cognisant and appreciative of the key marine species which utilise the 

waters surrounding the River Heads area,  

Mitigation measures 

The mitigation measure designed to reduce impacts on dugong and turtles residing or transiting, in neighbouring 

waters to the project site is, to educate the residents as to the vulnerability to these species from boat strike. A 

community engagement programme will be conducted post construction to inform residents how best to protect the 

species from accidental boat strike. Figure 25 below indicates that the waters surrounding Turtle Cove are a go slow 

zone.  

 

Figure 29, extract from Great Sandy Marine Park Plan go slow areas. 

 

CONCLUSION  

It is possible to mitigate negative impacts of the proposed development on dugong and turtles if the suggested 

mitigation measures are enacted so waters seaward of the project site, and subsequently seagrass beds, are not 

negatively affected.  Ultimately the sea grass of the Boral wetlands are dominated by the mean annual flow of the 

Mary River catchment. 

  The water quality management plan  proposed  for Turtle Cove  will result in all HEV of the  Ramsar lower estuary 

waters receiving environment , being met with no significant impact to Dugong Dugong occurring.  

TCHRV  

http://dugong.id.au/publications/JournalPapers/1995/Preen%20and%20Marsh%201995%20Wil%20Res.pdf
http://dugong.id.au/publications/JournalPapers/1995/Preen%20and%20Marsh%201995%20Wil%20Res.pdf
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Threatened Vulnerable Marine Mammals 
 

General information 

The humpback whale is a moderately large baleen whale that is listed as vulnerable under the Nature Conservation 

Act 1992 (Qld) and the Environment Protection and Biodiversity Act 1999 (Cwlth), and as a migratory species under 

the Environment Protection and Biodiversity Act 1999 (Cwlth) and the international Convention on Migratory Species 

(CMS) They migrate from their Antarctic feeding grounds in around May each year, along each side of Australia, to 

calve in their winter breeding grounds to the north.  Their return on their southern migration starts in about 

September. Hervey Bay is a resting area for cow-calf pairs and attendant males during their southern migration 

(Source: http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=38).   

Likely impact 

Humpback whales cannot access the area adjacent to the project site due to the shallowness of the water. The 

nearest locality that may be deep enough for access is the channel close to Frazer Island. During their northern and 

southern migrations, however, they are known to migrate along the oceanic side of Fraser Island and aggregate to 

the north of the project site in Hervey Bay.  

Dolphins may reside or migrate through the waters near the proposed action when the water is deep enough, 

however they are unlikely to use these areas as a critical feeding habitat due to their extensive feeding range.  

During low tide mud flats are exposed all the way to the channel from the shoreline eastward of the subject site 

(Figure 26). And the average range of water depth during high tide is only a few metres. This would make visits by 

large oceanic mammals impossible. 

 

Figure 30 indicating absence of water depth adjacent to mangroves at TC.  
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Figure 31 Bathymetry for River Heads showing shallowness of waters surrounding Turtle Cove . 
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Threatened Vulnerable Marine Mammals 
 
Significant impact criteria 
An action is likely to have a significant impact on a vulnerable species if there is a real chance or 
possibility that it will:  
 
• lead to a long-term decrease in the size of an important population of a species 
 
Megaptera novaeangliae, cannot utilise the claypan or the immediate waters due to the shallowness of 
the sites.  
Sousa sahulensis ( chinensis)  does not utilise the site for foraging as it prefers the deeper waters 
surrounding river heads.  
 
• reduce the area of occupancy of an important population 
 
Megaptera novaeangliae, Sousa sahulensis, (chinensis), do not utilise the clay pan.  
 
 
• fragment an existing important population into two or more populations 
 
Megaptera novaeangliae, Sousa sahulensis, ( chinensis),  do not utilise the clay pan.  
 
 
• adversely affect habitat critical to the survival of a species 
 
Megaptera novaeangliae, Sousa sahulensis, ( chinensis), do not utilise the clay pan.  
 
 
• disrupt the breeding cycle of an important population 
 
Megaptera novaeangliae, Sousa sahulensis, ( chinensis), do not utilise the clay pan.  
 
 
• modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent that 
the species is likely to decline 
 
Megaptera novaeangliae, Sousa sahulensis, ( chinensis),  do not utilise the clay pan.  
 
 
• result in invasive species that are harmful to a vulnerable species becoming established in the 
vulnerable species’ habitat 
 
Megaptera novaeangliae, Sousa sahulensis, ( chinensis), do not utilise the clay pan.  
 
 
• introduce disease that may cause the species to decline, or 
• interfere substantially with the recovery of the species. 
 
Megaptera novaeangliae, Sousa sahulensis, ( chinensis),  do not utilise the clay pan.  
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CONCLUSION  
Marine mammals utilising habitat in the vicinity of Lot 996 are unlikely to be significantly impacted by the 
proposal. 
 

3.2  
 
SOLAR FARM 
 
A photovoltaic solar array will be constructed within the northern area of the site. It is envisaged that the system will 
be capable of producing enough power for all domestic and commercial requirements for the River Heads area. 
 
The system will cover an area of approximately 6 ha and effective vegetation screening will be produced for all 
properties contgious to the site. 
 
A site of similar scale which is operational, is located at the University of Queensland Gatton College, which occupies 
6 ha and produces 3.6mgw. 
 
This system currently utilises sheep to manage grazing with a maximum of ca 6 animal being used, as indicated in 
images 25 and 26 below. 
 
The Ultimate carrying capacity for grazing for the Turtle Cove array will be influenced by; 

 Seasonal rainfall; 

 Grass and legume species preferences;  

 Irrigation; 
The system at Gatton exists within a much lower rainfall isohyet than that of Turtle Cove.  
 
It is predicted that maximum sheep numbers would at any one point in time be in the order of 6-12. 
 
A grazing management plan has been  produced ( APPENDIX X ) to manage nutrient levels based on N and P levels 
detected from water quality sampling points adjacent to the grazing area.  
 
GRAZING PRESSURES  
Grazing pressures are not predicted to have any significant impacts on MNES, as a minimum of sheep will be 
utilised. The site will be fenced so that sheep will not disturb any MNES utilising the tidal and terrestrial areas. The 
site is located at 550m from the northern most foreshore roosting site and at 450m from the edge of the claypan 
preferred roosting site. 
 
NUTRIENT MANAGEMENT  
Water quality event sampling protocols and regime are listed in the Groundcover Grazing Management Plan 
(APPENDIX X). Event sampling is designed to identify whether the water quality objective for the receiving waters of 
the RAMSAR are being met and an attempt will be made to identify if grazing inputs are below thresholds and urban 
ingress from the upper catchment is influencing thresholds, as there are 2 legal storm water entry points to the solar 
farm site, which may carry substantial loading’s from the catchment. 
 
 
IRRIGATION MANAGEMENT 
 
Reuse of the class a water from the STP will be utilised to irrigate the pasture as required. Sampling of the WQ of the 
class A water will be performed to determine threshold levels even though class A water is recognised as having low 
threshold levels of nitrates and phosphates. 
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SHOREBIRD IMPACTS FROM SHEEP 
 
As the solar farm will be fenced with a 1.8m security fence it is highly unlikely that sheep will be capable of creating a 
significant impact to the wader species using the foreshore and claypan sites due to the large buffer distances 
between the areas. 
 
MNES SPECIES HABITAT IMPACTS 
 
A solar array is considered to be a very low impact and passive use of the site in respect of MNES habitat. 
 
The final constructed array footprint is to be Located at 30-100m from HAT. 
 
The site will be fenced with 1.8m security fencing.  
 
Current surveys (APPENDICES L and M, CURRIE 2014) for MNES have not detected any species utilising the tidal 
and littoral zones adjacent to the proposed array site. MNES wader bird species have been identified utilising the 
central mudflat and foreshore roosting areas which are approximately 600m south of the site. 
 
The system array is to be sited adjacent to the ‘potential water mouse habitat’ (Xeromys myoides), which has been 
identified by ECOSURE 2014. 
 
No reduction of ‘potential habitat’ is to occur as a result of the construction of the array, as suitable buffering will be 
designed. As discussed above the greatest threats to water mouse is the removal of suitable habitat and the 
introduction of pest predators such as Vulpes vulpes (red fox), Felis cattus (domestic cat) and Canis familiaris( 
domestic dog). 
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Figure 32 UQ Gatton College 6ha PV system. 
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Figure 33 Queensland Globe imagery indicating 6 grazing sheep. 
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Figure 34 indicative layout of solar panel farm showing photovoltaic arrays and invertor stations. 



143 
 

 
Figure 35 sheep grazing at UQ Gatton College PV site, Image courtesy of UQ. 
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Figure 36 solar array and MNES habitat.  
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3.3 STORM SURGE 
Turtle Cove has been mapped by the Queensland Department of Environment and Heritage, as being modelled 
(Hardy T.A., Mason L. and Astorquia A. 2004b) to sustain a storm surge of 1M above HAT. 
 
This modelling has been conducted at 1:100,000 scale and has failed to assess the likelihood of the significant 
Mangrove forest which extends from the southern to the northern tip of the site, which will act as an energy 
dissipation barrier, and would see any potential 1 m storm surge be significantly reduced. 
 
LIDAR (Light Image Detection and Ranging) 25cm contour data has been applied to the site to determine the extent 

of the ‘potential’ 1 m above HAT storm surge. 
 
HAT coincides with the 2.5m contour line which then allows for the storm surge level to be assumed at the 3.5m 
contour line (2.5m + 1m = 3.5m). 
 
Figure 37 below indicates the extent of the surge. 
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Figure 37 storm surge contour mapping. 
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ROOSTING SITES 
 
Wader species are adapted to exogenous events and the potential for a cyclonic generated storm surge to occur, will 
trigger a flight reaction as the species would generally move further inland seeking a refuge, a behaviour which is 
well documented historically. 
 
Surge inundation may last for several hours and it is likely that the wader species would return as the inundation 
recedes.  
 
Significant impacts to the wader roost sites would be unlikely as the surge is simply an intensified tidal movement as 
opposed to a direct large breaking wave with significant energy potential.  
 
All infrastructure is to be located well above the predicted surge contour. 
 
EROSION  
The geomorphology of turtle cove is devoid of atypical sandy substrate beach formation due to its composition of 
predominantly; 

 The Jurrasic Burrum Coal Measures in the north, 

 Early Cretaceous Maryborough Arenite-Mudrock , and 

 Eocene-Oligocene brecciated rudite. 
 
Figure 38 below indicates the mudstone/rudite non-sandy formation of the foreshore. 
 
 

 
Figure 38 indicating ‘Non sandy’ substrate of the Turtle Cove foreshore Cretaceous/Jurassic geological complex.  
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DISCUSSION  
The main roosting site which occupies the central area of the clay pan is composed of fine particle sedimentary clays 
due the absence of intense wave energy deposition, which is linked to the mangrove forest in front of Turtle Cove 
acting as a wave energy dissipater. 
 
The claypan exists because of the position of the Mangrove forest. 
 
It is therefore unlikely that any significant erosive energy resulting from a 1 M storm surge would be able to 
significantly/permanently alter the habitat, to such an extent that wader species could no longer roost, given that the 
surge is a temporary event.  
 
The foreshore roosting habitat areas, which are utilised by the wader species for 3% of the seasonal requirements, 
are composed of areas of clay sediments with no sand content atypical of sandy foreshores at HAT. 
 
 These foreshore sites are covered in areas of Sprobolus virginicus salt marsh and Juncus kraussii reed beds. 
 
Figure 35 below indicates the general composition of these habitat areas, which clearly lack any sandy foreshore 
likely to be eroded by storm surge.  

 
Therefore mitigation from modelled storm surge aimed at ensuring that the claypan habitat site or foreshore roosting 

sites, are ‘protected’, from storm surge would be impossible and futile. 

The desired outcomes of the EPBC ACT 1999 are to ensure that MNES and habitat are protected, mitigated and or 

enhanced, from any likely action(s) generated as a direct or indirect result of the proposal. 

Storm Surge is not a direct or indirect action as a result of the proposal. 
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Figure 39 image taken from claypan roost site looking towards foreshore roosting sites 
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Figure 40 indicating foreshore roosting substrate of Sprobolous virginicus and Juncus kraussi with total absence of 

‘beach sand’. 

4.0 RISK ASSESSMENT  
Overview of Risk Assessment Process 
 

4.1 Risk Analysis 
Risk analysis may be undertaken to various degrees of refinement depending upon the risk information 
and data available. Analysis techniques include: 

 Qualitative assessment 

 Semi-quantitative assessment 

 Quantitative assessment 
 
In practice, a qualitative analysis is often used to first obtain a general indication of the level of risk and 
then a more quantitative analysis is applied to refine the risk. 
 
A quantitative risk assessment can be undertaken based on statistical analysis for various consequences 
and probabilities. In the absence of statistical data, an estimate may be made on the degree of the 
consequence and frequency.
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Establish a risk framework 
Identify the risk pathways 

the Public 
 

 
Environment Report 

 
 

 
 
 
 
 

 
 
 
 
 

 
 

 
 
 
 

 
 
 
 

 
 

 
 
 
 

Figure 41 risk assessment framework.

ESTABLISH RISK FRAMEWORK 

ANALYSE THE RISKS  

DOCUMENT IN PER  

ASSESS AGAINST FRAMEWORK 

IDENTIFY RISK PATHWAYS 

RECOMMEND TREATMENTS  

MONITOR AND REVIEW 

The risk framework comprises the likelihood of an 
impact occurring, the consequence of the impact, 
and the overall risk matrix. 

 

This is a systematic process of identification of the 
various risks, incorporating any risks identified by 
technical specialists or other stakeholders. 

 

The likelihood, consequence and risk matrix are 
used to assess the risk pathways identified. Raw 
risks are assessed with standard mitigation and the 
residual risk (low, medium, high or critical) 
determined for each pathway. 

 

Informed decisions about the treatment of the risks 
and prioritisation of this treatment, for example, 
what risks require further mitigation and which risks 
have a priority for mitigation. 

 

What are the additional (non-standard) mitigation 
measures? 

 

As more information comes to light through site 
investigations, significance assessment, etc, the 
risk assessment must be reviewed to ensure it is 
current with the Project information available. 

 

The risk register is added to the impact assessment 
to provide a framework for the prioritised 
management and mitigation measures proposed 

within the specialist assessment. 
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The risk assessment methodology for this PER uses a semi-quantitative process for determining risk. 
 
The semi-quantitative process estimates the severity of the consequence and likelihood of impacts and 
assigns a score to each. The assigned scores for consequence and likelihood are not linearly related to 
each other, or to the level of environmental impact, but are weighted descriptors (refer to Section 4.3.4 of 
the Standard). The risk and impact assessment process used throughout the PER to assess and weight 
potential Project risks was undertaken using an Environmental Risk and Likely Impact (ERLI) approach. 
Environmental risk essentially considers the risk of irreversible change to natural ecological processes 
and community interaction. This takes into account the following attributes of environmental values: 

 The conservation significance of environmental, social and cultural values and the geographic 
 
Context of these values 

 The current level of integrity of natural ecosystem processes 

 Any known sensitivities of an ecosystem process or natural values to human induced change 

 Any naturally occurring change and resilience of relevant ecosystem processes or natural values 

 The potential for cumulative social and environmental impacts 

 The level of scientific certainty around the definition of the above factors 
 
Likely impact considers the nature of potential impacts prior to the application of mitigation and management 
measures. This considers: 

 The geographic extent of the activities 

 The duration of the activities 

 The magnitude of potential change 

 The confidence in the predictions 

 The confidence in mitigation strategies to be able to minimise environmental risks 

 The ability to monitor the likely impacts and detect change before irreversible change occurs to an 
environmental value, system or process 
 

The approach considers direct and indirect impacts, short and long term, cumulative, temporary and 
irreversible, as well as adverse and beneficial impacts for the Project’s lifecycle. 
 
The relative importance of each impact was examined to provide context and an ability to justifiably 
determine the impact’s significance. In particular, the duration of the impact (temporary versus 
permanent) and reversibility were considered. The ability of natural systems (including population, 
communities and ecosystems) to accept or assimilate impacts was also considered. 
 
The above approach has been used to provide the essential information that is used in the formal Risk 
Assessment, based primarily on the Australian/New Zealand Standard 4360:2004. The methodology is 
summarised as follows. 
 

4.2 ASSESSMENT DESCRIPTION  
 

Stage 1: Identification of Risk Pathways 
Technical team leads attended impact assessment workshops to identify all relevant risk pathways with 
respect to existing resources and all known Project activities that could affect these resources. 
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Stage 2: Risk Analysis 
An important feature is recognition of the fact that an activity’s consequence extends beyond the 
immediate impact. This understanding ensures that the full consequences of activities are acknowledged 
and that the impacts of the Project are properly understood and treated. 
It is not possible to directly compare the impacts from a diverse range of project aspects (for example, 
comparing air quality impacts with water quality impacts). As such, relative consequences have been 
judged according to different criteria. For this risk assessment, five levels of consequence severity have 
been used – insignificant, minor, moderate, major and catastrophic.  
 
The definitions (refer Table 20-24) used to assess relative consequences have been adopted from HB 203:2000 
Environmental risk management – principles and process (Standards Australia 2006) and are generally consistent 
with Risk Management Framework EAM Framework definitions. 
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 SCORE 1  
Insignificant impact 

SCORE 2  
Minor  
consequences 

SCORE 3  
Moderate 
consequences  

SCORE 4  
Major  
consequences 

SCORE 5  
Catastrophic 
consequences 

MARINE FLORA AND 
FAUNA  

Occasional short term minimal  
impact and/or 
disruption to marine 
flora and fauna. 
 

Minor impact on marine 
ecosystem including 
flora, fauna and habitat. 
No significant impact on 
marine resources. 
 

Significant localised 
impacts, but without 
longer-term impact on 
marine ecosystems, 
and/or short-term 
impacts on marine 
resources. 
 

Significant widespread 
impact on protected 
wildlife (for example 
migratory shorebirds, 
marine plants or marine 
ecosystems of moderate 
duration). 
 

Damage to an 
extensive portion of 
marine ecosystem 
resulting in severe 
impacts on marine 
populations and 
habitats and/or long term 
impact on marine 
resources. 
 

Cultural 
heritage 

 

Minor repairable damage to 
areas of little or no cultural 
significance. 
 

Minor repairable 
damage to areas / items 
of cultural significance, 
or minor infringements of 
cultural values. 
 

Moderate damage to 
areas / items of cultural 
significance, or 
significant infringement 
of cultural values / 
sacred locations. 
 

Major damage to areas / 
items of cultural 
significance, or major 
infringement of cultural 
values / sacred locations. 
 

Irreparable damage to 
highly valued areas / 
items of cultural 
significance or sacred 
value. 
 

Atmosphere/ 
waste/ other 

 

Temporary nuisance 
from noise, odour, 
dust, other air 
emissions, 
greenhouse gases, 
vibration, visual 
impact. 
Results in the 
generation of 
significant quantities 
of non-hazardous 
wastes. 
 

Minor environmental 
impact due to contained 
release of pollutant 
(including odour, dust 
and noise), fire or 
explosion with no lasting 
detrimental effects. No 
third parties required to 
assist with response. 
Significant use of water, 
fuels and energy and 
other natural resources. 
 

Creation of noise, 
odour, dust (other 
controlled / uncontrolled 
air emissions, 
greenhouse gases), 
vibration and visual 
impact at significant 
nuisance levels. 
Results in the 
generation of significant 
quantities of hazardous 
wastes. 
 

Major environmental 
impact due to 
uncontained release, fire 
or explosion with 
detrimental effects. Third 
parties required to assist 
with response. 
 

Catastrophic 
environmental impact 
due to uncontained 
release, fire or 
explosion with 
detrimental effects. 
Third parties required 
to assist with 
response. 
Extensive chronic 
discharge of persistent 
hazardous pollutant. 
Results in the 
generation of 
significant quantities of 
intractable wastes. 
 

Community/ 
media 
reaction and 
reputation 

 

Possibility of 
detrimental local 
media reports. 
Minor substantiated 
complaints from the 
community. 
Public concern 

Detrimental local media 
reports. Subject of local 
government action, 
infrequent substantiated 
complaints from the 
community. 
Minor negative impacts 

Detrimental national or 
state media reports. 
Subject of parliamentary 
questions or 
ministerial. Systematic 
substantiated 
community / Non- 

Numerous detrimental 
national or state media 
reports. Subject of a 
number of parliamentary 
questions or ministerial. 
Organised community 
concern. Mobilisation of 

Sustained detrimental 
international, national 
or state media reports. 
Subject of 
parliamentary hearing. 
Sustained community / 
Non-Government 
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restricted to local 
complaints. 
 

on reputation. 
 

Government 
Organisations concerns 
and complaints. 
 

significant Non- 
Government 
Organisations campaign. 
 

Organisation outrage. 
 

Total cost 

 

Financial loss 
(compensation, 
fines, cost to repair 
of less than $5,000. 
 

Financial loss 
(compensation, fines, 
cost to repair) of $5,000 
to $50,000. 
 

Financial loss 
(compensation, fines, 
cost to repair) of 
$50,000 to $500,000 
 

Financial loss 
(compensation, fines, 
cost to repair) of 
$500,000 to $10 M. 
 

Severe financial 
penalties or legal 
liabilities. Financial 
loss (compensation, 
fines, cost to repair) of 
greater than $ 10 M. 
 

 

Table 20 risk scoring framework.
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Following identification of potential impacts and consequences, the probability of occurrence was estimated. Tables 
20-22 indicates the likelihood ratings used. 
 

Stage 3: 
 
Calculation of Risk Level 
A five-scale qualitative description of the likelihood and consequences for each risk enables a semiquantitative 
method to be used to calculate a ‘score’ for each risk. 
 
 
The Primary Risk Level (PRL) is a conservative measure of risk, based on the most severe consequences across 
all the relevant criteria. PRL is calculated according to the equation: 
PRL = Likelihood Rating X Maximum Consequence Rating 
 
Risk scores are banded into risk levels, which provide a ’plain English’ view of the risk. This is known as 
the risk assessment matrix. 
 
 

DESCRIPTOR  DEFINITION OCCURENCES PROBABILITY 
RARE <1 1 

POSSIBLE 1 2 

LIKELY 2-5 3 

OFTEN 6-12 4 

FREQUENT CONTINOUS 5 

 

Table 21 probability descriptions. 
 

 CONSEQUENCES     

LIKELYHOOD 
 

CATASTROPHIC  MAJOR  MEDIUM MINOR  INSIGNIFICANT 

FREQUENT  
5 

CRITICAL CRITICAL MEDIUM MEDIUM LOW 

OFTEN 
4 

HIGH HIGH MEDIUM MEDIUM LOW 

LIKELY 
3 

MEDIUM MEDIUM MEDIUM MEDIUM LOW 

POSSIBLE 
2 

MEDIUM MEDIUM MEDIUM LOW LOW 

RARE 
1 

LOW LOW LOW LOW LOW 

 

Table 22 consequences assignments. 
  

CRITICAL  Requires immediate action 

HIGH  Requires EMP 

MEDIUM Address thru modification of actions  

LOW No formal response unless elevation to 
medium 

 

Table 23 mitigation requirements. 
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Stage 4: Determination of Options for Treatment of Risks 
 

Following the analysis of a risk, it is necessary to investigate the options available for risk treatment and 
then determine the option or options that provide the greatest cost benefit. 
Risks may be treated in one or a combination of ways: 

 Avoiding a risk by preventing the activity that leads to the risk eventuating 

 Reducing the likelihood of the risk eventuating 

 Reducing the consequences if the risk does eventuate 
Transferring the risk 

 Retaining the risk 
 

Residual Risk 
Stages 2 and 3 of the risk assessment process are repeated to determine the residual risk, which is 
defined as the risk of impacts after the application of mitigation measures. 
 
Limitations 
As with any model, the relevance and applicability of the risk model revolves around a number of basic 
assumptions and limitations. The application of the risk model has been based on subjective ranges of 
consequences and probabilities. 
Considerations for the application of the risk methodology for this study include: 

 The assessment is based on the professional judgement of those who contributed to the risk 
assessment process and does not incorporate the collective experience of all parties involved with 
the Project. However, the PER project has been discussed with key stakeholders at a number of 
phases during the Project. Details of stakeholder consultation are provided in Section 1. 

 The assessment has been limited to a selected number of primary risks. The assessment of cumulative risk 
to the environment from multiple sources of potential environmental degradation has been addressed 

 
Although a semi-quantitative methodology was used to conduct the risk assessment, the resultant risk estimation is 
purely relative. The risk estimations do not imply an absolute scale of risk that can be applied to any other situation or 
assessment. 
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4.3 Risk Assessment Summary 
 
RELEVANT 
ENVIRONMENT 

ELEMENT 
ACTIVITY 

PRELIMINARY 
RISK SCORE 

MITIGATION RESIDUAL 
SCORE 

COMMENTS  

GSS RAMSAR 
CHARACTER VALUES 

Habitat loss HEV thresholds 
exceeded  

1 All habitat to be protected  1 No loss of MNES habitat to 
occur SWQMP and RWMP to 
ensure HEV are met 

GBR CORAL 
ECOSYSTEMS  

Significant sediment loss  
HEV thresholds exceeded 

1 Erosion management plan  1 EMP contains sediment 
erosion plans HB GBR coral 
systems are dominated by 
the Mary river MAF  

LOSS OF TIDAL HABITAT Any engineering works below 
HAT  

1 no  requirement for below 
HAT engineering works  

1 No loss of tidal habitat from 
project 

IMPACTS TO MARINE 
SPECIES 

Unforeseen/Unmanaged  
discharges of untreated 
sewerage habitat removal  

1 Adequate WQMP to monitor 
reuse and no loss of habitat 
to occur 

1 Low risk due to ERA and 
class A water reuse plan 
No interference with tidal 
habitat to occur. 

IMPACTS TO MARINE WQ Unforeseen/Unmanaged 
discharges of untreated 
sewerage, untreated ASS, 
inadequate erosion and 
sedimentation planning. 

1 Adequate WQMP to monitor 
reuse, EMP manages 
erosion and sediment 
planning including PASS 

1 Low risk due to modulerised 
STP  and ERA and class A 
water reuse plan and PASS 
management plan. 
Marine WQ is dominated by 
Mary MAF and HB inverse 
hyper salinity. 

DIRECT IMPACT TO 
WADER SPECIES  

Predation , roosting, public  
disturbances, operational 
works  and post construction 
noise 

1 Wader species management 
plan deals with scheduling 
ops works  and buffer 
screening to protect 
foreshore  and clay pan 
roosting sites 

1 Management plan 
recommends pest  and public 
restriction fencing and works 
scheduling during migratory 
season to allow waders to 
utilise areas of sprobolus salt 
marsh foreshore for critical 
roosting at HAT>3.8M 

IMPACTS TO LOCAL 
COMMUNITY 

Breaches of EMP 
For noise and dust, fire, 
explosions, personal injury or 
window damage from Golf 
balls. 

1 EMP  1 Low risk due to EMP 
requirements for operational 
site management during 
construction schedules 

IMPACTS TO CULTURAL 
HERITAGE VALUES 

Destruction of shell midden 1 CHMP to be prepared 1 CHMP to be prepared with 
NT claimants 

SEA LEVEL RISE  Colonisation of clay pan by 
Mangrove species  

1  Non-mitigatable  1 Would require mangrove 
management plan and 
permits ( state approval 
unlikely) 
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STORM SURGE  Inundation of low areas  1 All habitable and essential  
infrastructure to be sited 
above mapped storm surge 
and SLR levels 

1 Proposal has met State 
approvals for storm surge 
and SLR  

SOLAR FARM IMPACTS  
TO MNES  

Loss of habitat 
Disturbance of mnes species  

1 No habitat loss or 
disturbance as site isd 

1 400-500 buffers exist from 
solar farm to wader habitat 
and site uses 

 
Table 24 risk assessments summary. 
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5.0 SUMMARY  
 
This section of the PER has presented information on the existing physical, biological, social-economic and cultural environment 
within the Project area. It outlines the current and potential impacts on the existing environment, as a result of the urbanisation of 
the Turtle Cove landscape, as well as the proposed Project activities. 
 
The PER has addressed all issues raised within controlled action decision in respect of perceived significant impacts to: 

 MNES for sections 16 and 17 B Wetlands of International importance, 

 MNES for sections 18 and 18A Listed Threatened Species and 

 MNES for sections 20 and 20A Listed Migratory Species. 
  
Storm water entering  and leaving the site can be managed utilising water sensitive urban design  to ensure that all high ecological 
water quality objectives  of Basin 137- 40 can be maintained, ensuring that the receiving environment of the Great Sandy Ramsar 
Wetland, the Great Sandy Marine Park, the Booral seagrass Wetlands will not be significantly impacted.   
 
Recycled Class A water utilised for maintaining the community gardens and solar farm  , will ensure that  all HEV WQO of Basin 
137- 40 can be maintained, ensuring that the receiving environment of the Great Sandy Ramsar Wetland, the Great Sandy Marine 
Park, the Booral seagrass Wetlands will not be significantly impacted.   
 
The mitigation actions listed in this PER ensures that the values listed in the Ecological Character Description of the Great Sandy 
Ramsar Wetland, will not be subjected to significant impacts. 
 
This PER clearly identifies the required management planning for ensuring that all MNES pertinent to the site, will be adequately 
protected and that no ‘significant impacts’ will occur. 
 
A risk based approach was used to assess potential impacts associated with the Project and a number of guidelines and 
methodologies were used to assist in the determination of the significance of impacts, (sources of risk, the potential consequences 
and the likelihood). 
 
 Mitigation measures have been outlined to address significant impacts on existing physical, biological, social-economic and 
cultural environment, as a result of the Project. 
 
Potential ‘significant  impacts’ highlighted in the Referral decision have been investigated with onsite survey reporting and 
modelling, in an attempt to identify any likely ‘significant impacts’ to all MNES matters. 
 
All on site scientific reporting and survey in conjunction with a peer review, have determined that a ‘significant impact’ to all MNES 
listed in the ‘controlled decision’, will not occur and that the implementation of all recommended manage strategies will achieve this 
outcome. 
 
Appendices A-T provide all technical background to reporting. 
 
Appendix S is a peer review by MWA ENVIRONMENTAL of all reporting to date. 
 
  

 5.1  CONCLUSION  
 
The PER has clearly shown that ‘significant impacts’ as defined by the EPBC ACT 1999, regulation and ‘Significant Impact 
Guidelines’ to MNES, will not occur to any MNES within the project area. 
 
The PER has identified that exogenous impacts such as marine oil spills can occur and that these cannot be mitigated by the 
action. 
 
The PER provides adequate mitigation management planning, to enable the  objectives  of Section 3  and Section 3A of the EPBC 
ACT 1999, to be achieved. 
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The PER has shown that adequate protection measures are planned in respect of the controlling provisions of Section 16 and 17B 
, 18 and 18B  and 20 and 20A of the EPBC ACT 1999. 
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